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Appendix A.1 
SOIL GAS ANALYTICAL RESULTS SUMMARY 



SWMU 13 - FUEL SPILL AREA
VALIDATED DATA SUMMARY FOR SOIL GAS SAMPLES COLLECTED IN SEPTEMBER 2014

TOOELE ARMY DEPOT - SOUTH

Units
Volatile Organics - TO-15

1,1,1-Trichloroethane µg/m3 52,143 31 U 100 U 16 U 13 U 0.73 J 1.0
1,1,2,2-Tetrachloroethane µg/m3 0.48 31 U 99 U 15 U 13 U 0.76 U 0.76 U
1,1,2-Trichloroethane µg/m3 1.8 32 U 100 U 16 U 14 U 0.80 U 0.79 U
1,1-Dichloroethane µg/m3 18 32 U 100 U 16 U 14 U 0.80 U 0.79 U
1,1-Dichloroethene µg/m3 2,086 32 U 100 U 16 U 14 U 0.80 U 0.79 U
1,2,4-Trimethylbenzene µg/m3 73 22 J 100 U 23 14 J 2.8 2.0
1,2-Dichlorobenzene µg/m3 2,086 33 U 110 U 17 U 14 U 0.82 U 0.81 U
1,2-Dichloroethane µg/m3 1.08 32 U 100 U 16 U 14 U 0.80 U 0.79 U
1,2-Dichloropropane µg/m3 2.8 32 U 100 U 16 U 14 U 0.80 U 0.79 U
1,3,5-Trimethylbenzene µg/m3 NA 32 J 48 J 26 16 1.3 0.77 J
1,3-Dichlorobenzene µg/m3 NA 34 U 110 U 17 U 14 U 0.84 U 0.83 U
1,4-Dichlorobenzene µg/m3 2.6 32 U 100 U 16 U 14 U 0.80 U 0.79 U
1,4-Dioxane µg/m3 NA 34 U 110 U 17 U 14 U 0.84 U 0.83 U
2-Butanone µg/m3 52,143 61 J 110 U 34 J 100 J 180 91
2-Hexanone µg/m3 313 34 U 110 U 17 U 14 U 48 18
4-Methyl-2-pentanone µg/m3 31,286 33 U 110 U 17 U 14 U 9.3 2.0
Acetone µg/m3 323,286 760 J 520 U 310 J 1,400 J 2,300 J 1,200 J
Benzene µg/m3 3.6 13 J 160 17 U 14 U 24 1.9
Bromomethane µg/m3 52 30 U 97 U 15 U 13 U 0.74 U 0.74 U
Carbon disulfide µg/m3 7,300 30 U 97 U 15 U 13 U 17 1.8 J
Carbon tetrachloride µg/m3 4.7 32 U 100 U 16 U 14 U 1.5 1.1
Chlorobenzene µg/m3 521 33 U 110 U 17 U 14 U 0.82 U 0.81 U
Chloroethane µg/m3 104,286 30 U 97 U 15 U 13 U 0.74 U 0.51 J
Chloroform µg/m3 1.2 32 U 100 U 16 U 14 U 50 960
Chloromethane µg/m3 939 29 U 94 U 15 U 12 U 0.72 U 0.72 U
cis-1,2-Dichloroethene µg/m3 NA 33 U 110 U 17 U 14 U 0.54 J 0.40 J
Cumene µg/m3 4,171 31 U 99 U 15 U 13 U 0.75 J 0.76 U
Cyclohexane µg/m3 62,571 38 J 1,100 32 U 27 U 2.7 1.5 U
Dichlorodifluoromethane µg/m3 1,043 31 U 99 U 15 U 13 U 2.0 3.4
Ethylbenzene µg/m3 11 33 U 110 U 17 U 14 U 19 5.0
Hexachlorobutadiene µg/m3 NA 34 U 110 U 17 U 14 U 0.84 U 0.83 U
m,p-Xylene µg/m3 1,000 65 U 210 U 15 J 14 J 81 17
Methyl tert-butyl ether µg/m3 108 32 U 100 U 16 U 14 U 0.45 J 0.79 U
Methylene chloride µg/m3 1,014 31 U 99 U 15 U 5.9 J 0.89 J 1.2
Naphthalene µg/m3 0.83 31 U 100 U 16 U 13 U 0.78 U 0.77 U
n-Propylbenzene µg/m3 10,429 31 U 99 U 15 U 13 U 0.98 0.42 J

SAMPLE ID:   
DATE SAMPLED:   
LAB SAMPLE ID:   

SAMPLE DEPTH (ft bgs):   

PROJECT 
ACTION 

LIMIT[1]

5.0 5.0 5.0

09/04/2014

5.0 5.0 5.0
P1403609-001 P1403609-002 P1403609-003 P1403609-004 P1403609-005 P1403609-006

09/04/2014 09/04/2014 09/04/2014 09/03/2014 09/03/2014
13-SG-0513-SG-01 13-SG-02 13-SG-03 13-SG-03FD* 13-SG-04
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SWMU 13 - FUEL SPILL AREA
VALIDATED DATA SUMMARY FOR SOIL GAS SAMPLES COLLECTED IN SEPTEMBER 2014

TOOELE ARMY DEPOT - SOUTH

Units
Volatile Organics - TO-15

SAMPLE ID:   
DATE SAMPLED:   
LAB SAMPLE ID:   

SAMPLE DEPTH (ft bgs):   

PROJECT 
ACTION 

LIMIT[1]

5.0 5.0 5.0

09/04/2014

5.0 5.0 5.0
P1403609-001 P1403609-002 P1403609-003 P1403609-004 P1403609-005 P1403609-006

09/04/2014 09/04/2014 09/04/2014 09/03/2014 09/03/2014
13-SG-0513-SG-01 13-SG-02 13-SG-03 13-SG-03FD* 13-SG-04

o-Xylene µg/m3 1,043 31 U 100 U 6.7 J 5.9 J 21 6.2
Styrene µg/m3 10,429 34 U 110 U 17 U 14 U 2.7 0.77 J
Tetrachloroethene µg/m3 108 30 U 97 U 15 U 13 U 18 2.7
Toluene µg/m3 52,143 32 U 100 U 7.2 J 15 J 160 J 8.9 J
trans-1,2-Dichloroethene µg/m3 NA 32 U 100 U 16 U 14 U 0.80 U 0.79 U
Trichloroethene µg/m3 4.8 32 U 100 U 16 U 14 U 2.2 1.1
Trichlorofluoromethane µg/m3 7,300 31 U 99 U 15 U 13 U 9.2 180
Vinyl chloride µg/m3 1.7 30 U 97 U 15 U 13 U 0.74 U 0.74 U

QA NOTES AND DATA QUALIFIERS: NOTES:
  (NO CODE) - Confirmed identification.
  U - Analyte was analyzed for but not detected above the limit of detection
  (LOD).
  J - Analyte detected, estimated concentration.
  *  -  Field duplicate of sample on left.
  Detections are bolded.

[1]  Project Action Limits are the USEPA Vapor Intrusion Screening Levels (VISLs)  
       Version 3.3, based on May 2014 residential RSLs.
NA - Limit not available.
ft bgs - Feet below ground surface.
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Appendix A.2 
SOIL SAMPLING ANALYTICAL RESULTS 

SUMMARY 



SWMU 13 - FUEL SPILL AREA
VALIDATED DATA SUMMARY FOR SOIL SAMPLES COLLECTED IN SEPTEMBER 2014

TOOELE ARMY DEPOT - SOUTH

Units
otal Petroleum Hydrocarbons - SW8015D
Diesel Range Organics C10-C28 mg/Kg 5,000 1.9 U 4.8 2.8 U 7.1 2.0 U 8,400 5.8 J 13 J 2.0 U 33 41

Volatile Organics - SW8260C
1,1,1,2-Tetrachloroethane mg/Kg 2 -- 0.045 U 0.045 U -- 0.038 U 0.056 U -- -- 0.052 U 0.058 U --
1,1,1-Trichloroethane mg/Kg 8,100 -- 0.045 U 0.045 U -- 0.038 U 0.056 U -- -- 0.052 U 0.058 U --
1,1,2,2-Tetrachloroethane mg/Kg 0.6 -- 0.045 U 0.045 U -- 0.038 U 0.056 U -- -- 0.052 U 0.058 U --
1,1,2-Trichloroethane mg/Kg 1.1 -- 0.045 U 0.045 U -- 0.038 U 0.056 U -- -- 0.052 U 0.058 U --
1,1-Dichloroethane mg/Kg 3.6 -- 0.045 U 0.045 U -- 0.038 U 0.056 U -- -- 0.052 U 0.058 U --
1,1-Dichloroethene mg/Kg 230 -- 0.045 U 0.045 U -- 0.038 U 0.056 U -- -- 0.052 U 0.058 U --
1,1-Dichloropropene mg/Kg NA -- 0.045 U 0.045 U -- 0.038 U 0.056 U -- -- 0.052 U 0.058 U --
1,2,3-Trichlorobenzene mg/Kg 49 -- 0.045 U 0.045 U -- 0.038 U 0.056 U -- -- 0.052 U 0.058 U --
1,2,3-Trichloropropane mg/Kg 0.0051 -- 0.045 U 0.045 U -- 0.038 U 0.056 U -- -- 0.052 U 0.058 U --
1,2,3-Trimethylbenzene mg/Kg 49 -- 0.045 UJ 0.045 UJ -- 0.038 UJ 11 J -- -- 0.052 UJ 0.058 UJ --
1,2,4-Trichlorobenzene mg/Kg 24 -- 0.045 U 0.045 U -- 0.038 U 0.056 U -- -- 0.052 U 0.058 U --
1,2,4-Trimethylbenzene mg/Kg 58 -- 0.045 U 0.045 U -- 0.038 U 39 -- -- 0.052 U 0.058 U --
1,2-Dibromo-3-chloropropane mg/Kg 0.0053 -- 0.076 U 0.076 U -- 0.064 U 0.093 U -- -- 0.086 U 0.096 U --
1,2-Dibromoethane mg/Kg 0.036 -- 0.045 U 0.045 U -- 0.038 U 0.056 U -- -- 0.052 U 0.058 U --
1,2-Dichlorobenzene mg/Kg 1,800 -- 0.045 U 0.045 U -- 0.038 U 0.056 U -- -- 0.052 U 0.058 U --
1,2-Dichloroethane mg/Kg 0.46 -- 0.045 U 0.045 U -- 0.038 U 0.056 U -- -- 0.052 U 0.058 U --
1,2-Dichloropropane mg/Kg 1 -- 0.045 U 0.045 U -- 0.038 U 0.056 U -- -- 0.052 U 0.058 U --
1,3,5-Trimethylbenzene mg/Kg 780 -- 0.045 U 0.045 U -- 0.038 U 14 J+ -- -- 0.052 U 0.058 U --
1,3-Dichlorobenzene mg/Kg NA -- 0.045 U 0.045 U -- 0.038 U 0.056 U -- -- 0.052 U 0.058 U --
1,3-Dichloropropane mg/Kg 1,600 -- 0.045 U 0.045 U -- 0.038 U 0.056 U -- -- 0.052 U 0.058 U --
1,4-Dichlorobenzene mg/Kg 2.6 -- 0.045 U 0.045 U -- 0.038 U 0.056 U -- -- 0.052 U 0.058 U --
2,2-Dichloropropane mg/Kg NA -- 0.045 U 0.045 U -- 0.038 U 0.056 U -- -- 0.052 U 0.058 U --
2-Butanone mg/Kg 27,000 -- 0.38 U 0.38 U -- 0.32 U 0.46 U -- -- 0.43 U 0.48 U --
2-Chlorotoluene mg/Kg 1,600 -- 0.045 U 0.045 U -- 0.038 U 0.056 U -- -- 0.052 U 0.058 U --
2-Hexanone mg/Kg 200 -- 0.045 U 0.045 U -- 0.038 U 0.056 U -- -- 0.052 U 0.058 U --
4-Chlorotoluene mg/Kg 1,600 -- 0.045 U 0.045 U -- 0.038 U 0.056 U -- -- 0.052 U 0.058 U --
4-Isopropyltoluene mg/Kg NA -- 0.045 U 0.045 U -- 0.038 U 2.3 J+ -- -- 0.052 U 0.058 U --
4-Methyl-2-pentanone (MIBK) mg/Kg 5,300 -- 0.045 U 0.045 U -- 0.038 U 0.056 U -- -- 0.052 U 0.058 U --
Acetone mg/Kg 61,000 -- 0.30 U 0.30 U -- 0.26 U 0.37 U -- -- 0.35 U 0.38 U --
Benzene mg/Kg 1.2 -- 0.045 U 0.045 U -- 0.038 U 0.49 -- -- 0.052 U 0.058 U --
Bromobenzene mg/Kg 290 -- 0.045 U 0.045 U -- 0.038 U 0.056 U -- -- 0.052 U 0.058 U --
Bromochloromethane mg/Kg 150 -- 0.045 U 0.045 U -- 0.038 U 0.056 U -- -- 0.052 U 0.058 U --
Bromodichloromethane mg/Kg 0.29 -- 0.045 U 0.045 U -- 0.038 U 0.056 U -- -- 0.052 U 0.058 U --
Bromoform mg/Kg 67 -- 0.045 U 0.045 U -- 0.038 U 0.056 U -- -- 0.052 U 0.058 U --
Bromomethane mg/Kg 6.8 -- 0.30 U 0.30 U -- 0.26 U 0.37 U -- -- 0.35 U 0.38 U --
Carbon disulfide mg/Kg 770 -- 0.045 U 0.045 U -- 0.038 U 0.37 J+ -- -- 0.052 U 0.058 U --
Carbon tetrachloride mg/Kg 0.65 -- 0.045 U 0.045 U -- 0.038 U 0.056 U -- -- 0.052 U 0.058 U --
Chlorobenzene mg/Kg 280 -- 0.045 U 0.045 U -- 0.038 U 0.056 U -- -- 0.052 U 0.058 U --
Chloroethane mg/Kg 14,000 -- 0.30 U 0.30 U -- 0.26 U 0.37 U -- -- 0.35 U 0.38 U --
Chloroform mg/Kg 0.32 -- 0.045 U 0.045 U -- 0.038 U 0.056 U -- -- 0.052 U 0.058 U --
Chloromethane mg/Kg 110 -- 0.045 U 0.045 U -- 0.038 U 0.056 U -- -- 0.052 U 0.058 U --
cis-1,2-Dichloroethene mg/Kg 160 -- 0.045 U 0.045 U -- 0.038 U 0.056 U -- -- 0.052 U 0.058 U --

SAMPLE ID:   PROJECT 
ACTION 

LIMIT[1]

13-SS-01A 13-SS-01B 13-SS-01C 13-SS-02A 13-SS-02B 13-SS-02C 13-SS-03A
09/09/2014 09/09/2014

1409491-010B 1409491-011A

13-SS-03AFD* 13-SS-03B
09/08/2014

13-SS-03C 13-SS-04A

12 - 14

DATE SAMPLED:   09/09/2014 09/09/2014 09/09/2014 09/09/2014 09/09/2014 09/09/2014
LAB SAMPLE ID:   1409491-001A 1409491-002B 1409491-003B 1409491-004A 1409491-005B 1409491-006B 1409491-007A

09/09/2014 09/09/2014
1409491-008A 1409491-009B

0 - 0.5 0 - 0.5 3 - 5 8 - 10SAMPLE DEPTH (ft bgs):   0 - 0.5 3 - 5 13 - 15 0 - 0.5 0 - 0.53 - 5
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SWMU 13 - FUEL SPILL AREA
VALIDATED DATA SUMMARY FOR SOIL SAMPLES COLLECTED IN SEPTEMBER 2014

TOOELE ARMY DEPOT - SOUTH

Units
otal Petroleum Hydrocarbons - SW8015D
Diesel Range Organics C10-C28 mg/Kg 5,000

Volatile Organics - SW8260C
1,1,1,2-Tetrachloroethane mg/Kg 2
1,1,1-Trichloroethane mg/Kg 8,100
1,1,2,2-Tetrachloroethane mg/Kg 0.6
1,1,2-Trichloroethane mg/Kg 1.1
1,1-Dichloroethane mg/Kg 3.6
1,1-Dichloroethene mg/Kg 230
1,1-Dichloropropene mg/Kg NA
1,2,3-Trichlorobenzene mg/Kg 49
1,2,3-Trichloropropane mg/Kg 0.0051
1,2,3-Trimethylbenzene mg/Kg 49
1,2,4-Trichlorobenzene mg/Kg 24
1,2,4-Trimethylbenzene mg/Kg 58
1,2-Dibromo-3-chloropropane mg/Kg 0.0053
1,2-Dibromoethane mg/Kg 0.036
1,2-Dichlorobenzene mg/Kg 1,800
1,2-Dichloroethane mg/Kg 0.46
1,2-Dichloropropane mg/Kg 1
1,3,5-Trimethylbenzene mg/Kg 780
1,3-Dichlorobenzene mg/Kg NA
1,3-Dichloropropane mg/Kg 1,600
1,4-Dichlorobenzene mg/Kg 2.6
2,2-Dichloropropane mg/Kg NA
2-Butanone mg/Kg 27,000
2-Chlorotoluene mg/Kg 1,600
2-Hexanone mg/Kg 200
4-Chlorotoluene mg/Kg 1,600
4-Isopropyltoluene mg/Kg NA
4-Methyl-2-pentanone (MIBK) mg/Kg 5,300
Acetone mg/Kg 61,000
Benzene mg/Kg 1.2
Bromobenzene mg/Kg 290
Bromochloromethane mg/Kg 150
Bromodichloromethane mg/Kg 0.29
Bromoform mg/Kg 67
Bromomethane mg/Kg 6.8
Carbon disulfide mg/Kg 770
Carbon tetrachloride mg/Kg 0.65
Chlorobenzene mg/Kg 280
Chloroethane mg/Kg 14,000
Chloroform mg/Kg 0.32
Chloromethane mg/Kg 110
cis-1,2-Dichloroethene mg/Kg 160

SAMPLE ID:   PROJECT 
ACTION 

LIMIT[1]

DATE SAMPLED:   
LAB SAMPLE ID:   

SAMPLE DEPTH (ft bgs):   

3.4 55 34 2.6 U 2.2 U 2,100 1.7 U 33 860 9.1 1,400

0.052 U 0.053 U -- 0.051 U 0.042 U 0.054 U -- 0.049 U 0.057 U -- 0.058 U
0.052 U 0.053 U -- 0.051 U 0.042 U 0.054 U -- 0.049 U 0.057 U -- 0.058 U
0.052 U 0.053 U -- 0.051 U 0.042 U 0.054 U -- 0.049 U 0.057 U -- 0.058 U
0.052 U 0.053 U -- 0.051 U 0.042 U 0.054 U -- 0.049 U 0.057 U -- 0.058 U
0.052 U 0.053 U -- 0.051 U 0.042 U 0.054 U -- 0.049 U 0.057 U -- 0.058 U
0.052 U 0.053 U -- 0.051 U 0.042 U 0.054 U -- 0.049 U 0.057 U -- 0.058 U
0.052 U 0.053 U -- 0.051 U 0.042 U 0.054 U -- 0.049 U 0.057 U -- 0.058 U
0.052 U 0.053 U -- 0.051 U 0.042 U 0.054 U -- 0.049 U 0.057 U -- 0.058 U
0.052 U 0.053 U -- 0.051 U 0.042 U 0.054 U -- 0.049 U 0.057 U -- 0.058 U
0.052 UJ 0.022 J -- 0.051 UJ 0.042 UJ 0.054 UJ -- 0.049 UJ 0.064 J -- 0.44 J
0.052 U 0.053 U -- 0.051 U 0.042 U 0.054 U -- 0.049 U 0.057 U -- 0.058 U
0.052 U 0.059 J -- 0.051 U 0.042 U 1.2 -- 0.049 U 0.13 -- 4.5
0.087 U 0.088 U -- 0.086 U 0.070 U 0.090 U -- 0.082 U 0.095 U -- 0.097 U
0.052 U 0.053 U -- 0.051 U 0.042 U 0.054 U -- 0.049 U 0.057 U -- 0.058 U
0.052 U 0.053 U -- 0.051 U 0.042 U 0.054 U -- 0.049 U 0.057 U -- 0.058 U
0.052 U 0.053 U -- 0.051 U 0.042 U 0.054 U -- 0.049 U 0.057 U -- 0.058 U
0.052 U 0.053 U -- 0.051 U 0.042 U 0.054 U -- 0.049 U 0.057 U -- 0.058 U
0.052 U 0.053 U -- 0.051 U 0.042 U 0.054 U -- 0.049 U 0.057 U -- 2.0
0.052 U 0.053 U -- 0.051 U 0.042 U 0.054 U -- 0.049 U 0.057 U -- 0.058 U
0.052 U 0.053 U -- 0.051 U 0.042 U 0.054 U -- 0.049 U 0.057 U -- 0.058 U
0.052 U 0.053 U -- 0.051 U 0.042 U 0.054 U -- 0.049 U 0.057 U -- 0.058 U
0.052 U 0.053 U -- 0.051 U 0.042 U 0.054 U -- 0.049 U 0.057 U -- 0.058 U
0.43 U 0.44 U -- 0.43 U 0.35 U 0.45 U -- 0.41 U 0.47 U -- 0.12 J
0.052 U 0.053 U -- 0.051 U 0.042 U 0.054 U -- 0.049 U 0.057 U -- 0.058 U
0.052 U 0.053 U -- 0.051 U 0.042 U 0.054 U -- 0.049 U 0.057 U -- 0.058 U
0.052 U 0.053 U -- 0.051 U 0.042 U 0.054 U -- 0.049 U 0.057 U -- 0.058 U
0.052 U 0.053 U -- 0.051 U 0.042 U 0.35 -- 0.049 U 0.082 J -- 0.74
0.052 U 0.053 U -- 0.051 U 0.042 U 0.054 U -- 0.049 U 0.057 U -- 0.058 U
0.35 U 0.35 U -- 0.34 U 0.28 U 0.36 U -- 0.33 U 0.38 U -- 0.48 U
0.052 U 0.053 U -- 0.051 U 0.042 U 0.054 U -- 0.049 U 0.057 U -- 0.035 J
0.052 U 0.053 U -- 0.051 U 0.042 U 0.054 U -- 0.049 U 0.057 U -- 0.058 U
0.052 U 0.053 U -- 0.051 U 0.042 U 0.054 U -- 0.049 U 0.057 U -- 0.058 U
0.052 U 0.053 U -- 0.051 U 0.042 U 0.054 U -- 0.049 U 0.057 U -- 0.058 U
0.052 U 0.053 U -- 0.051 U 0.042 U 0.054 U -- 0.049 U 0.057 U -- 0.058 U
0.35 U 0.35 U -- 0.34 U 0.28 U 0.36 U -- 0.33 U 0.38 U -- 0.39 U
0.052 U 0.053 U -- 0.051 U 0.042 U 0.054 U -- 0.049 U 0.057 U -- 0.43
0.052 U 0.053 U -- 0.051 U 0.042 U 0.054 U -- 0.049 U 0.057 U -- 0.058 U
0.052 U 0.053 U -- 0.051 U 0.042 U 0.054 U -- 0.049 U 0.057 U -- 0.058 U
0.35 U 0.35 U -- 0.34 U 0.28 U 0.36 U -- 0.33 U 0.38 U -- 0.39 U
0.052 U 0.053 U -- 0.051 U 0.042 U 0.054 U -- 0.049 U 0.057 U -- 0.058 U
0.052 U 0.053 U -- 0.051 U 0.042 U 0.054 U -- 0.049 U 0.057 U -- 0.058 U
0.052 U 0.053 U -- 0.051 U 0.042 U 0.054 U -- 0.049 U 0.057 U -- 0.058 U

13-SS-04C

1409491-012B
09/08/2014
13-SS-04B 13-SS-06C 13-SS-07A 13-SS-07B13-SS-05A 13-SS-05B 13-SS-05BFD* 13-SS-05C 13-SS-06A 13-SS-06B

09/08/2014 09/08/2014 09/08/2014 09/08/2014

14 - 15 0 - 0.5 3 - 5
1409491-013B

09/08/2014 09/08/201409/08/2014 09/08/2014 09/08/2014 09/08/2014
1409491-020B 1409492-001A 1409492-002B1409491-014A 1409491-015B 1409491-016B 1409491-017B 1409491-018A 1409491-019B

11 - 13 0 - 0.5 4 - 6 9 - 11 0 - 0.5 9 - 115 - 7 3 - 5
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SWMU 13 - FUEL SPILL AREA
VALIDATED DATA SUMMARY FOR SOIL SAMPLES COLLECTED IN SEPTEMBER 2014

TOOELE ARMY DEPOT - SOUTH

Units
otal Petroleum Hydrocarbons - SW8015D
Diesel Range Organics C10-C28 mg/Kg 5,000

Volatile Organics - SW8260C
1,1,1,2-Tetrachloroethane mg/Kg 2
1,1,1-Trichloroethane mg/Kg 8,100
1,1,2,2-Tetrachloroethane mg/Kg 0.6
1,1,2-Trichloroethane mg/Kg 1.1
1,1-Dichloroethane mg/Kg 3.6
1,1-Dichloroethene mg/Kg 230
1,1-Dichloropropene mg/Kg NA
1,2,3-Trichlorobenzene mg/Kg 49
1,2,3-Trichloropropane mg/Kg 0.0051
1,2,3-Trimethylbenzene mg/Kg 49
1,2,4-Trichlorobenzene mg/Kg 24
1,2,4-Trimethylbenzene mg/Kg 58
1,2-Dibromo-3-chloropropane mg/Kg 0.0053
1,2-Dibromoethane mg/Kg 0.036
1,2-Dichlorobenzene mg/Kg 1,800
1,2-Dichloroethane mg/Kg 0.46
1,2-Dichloropropane mg/Kg 1
1,3,5-Trimethylbenzene mg/Kg 780
1,3-Dichlorobenzene mg/Kg NA
1,3-Dichloropropane mg/Kg 1,600
1,4-Dichlorobenzene mg/Kg 2.6
2,2-Dichloropropane mg/Kg NA
2-Butanone mg/Kg 27,000
2-Chlorotoluene mg/Kg 1,600
2-Hexanone mg/Kg 200
4-Chlorotoluene mg/Kg 1,600
4-Isopropyltoluene mg/Kg NA
4-Methyl-2-pentanone (MIBK) mg/Kg 5,300
Acetone mg/Kg 61,000
Benzene mg/Kg 1.2
Bromobenzene mg/Kg 290
Bromochloromethane mg/Kg 150
Bromodichloromethane mg/Kg 0.29
Bromoform mg/Kg 67
Bromomethane mg/Kg 6.8
Carbon disulfide mg/Kg 770
Carbon tetrachloride mg/Kg 0.65
Chlorobenzene mg/Kg 280
Chloroethane mg/Kg 14,000
Chloroform mg/Kg 0.32
Chloromethane mg/Kg 110
cis-1,2-Dichloroethene mg/Kg 160

SAMPLE ID:   PROJECT 
ACTION 

LIMIT[1]

DATE SAMPLED:   
LAB SAMPLE ID:   

SAMPLE DEPTH (ft bgs):   

1,000 1,300 10 600 1,700 2.7 2.6 U 2,100

0.059 U 0.055 U -- 0.052 U 0.053 U -- 0.033 U 0.055 U
0.059 U 0.055 U -- 0.052 U 0.053 U -- 0.033 U 0.055 U
0.059 U 0.055 U -- 0.052 U 0.053 U -- 0.033 U 0.055 U
0.059 U 0.055 U -- 0.052 U 0.053 U -- 0.033 U 0.055 U
0.059 U 0.055 U -- 0.052 U 0.053 U -- 0.033 U 0.055 U
0.059 U 0.055 U -- 0.052 U 0.053 U -- 0.033 U 0.055 U
0.059 U 0.055 U -- 0.052 U 0.053 U -- 0.033 U 0.055 U
0.059 U 0.055 U -- 0.052 U 0.053 U -- 0.033 U 0.055 U
0.059 U 0.055 U -- 0.052 U 0.053 U -- 0.033 U 0.055 U
0.059 UJ 0.055 UJ -- 0.052 UJ 0.30 J -- 0.033 UJ 0.27 J
0.059 U 0.055 U -- 0.052 U 0.053 U -- 0.033 U 0.055 U
0.14 0.10 -- 0.052 U 0.053 U -- 0.033 U 0.023 J
0.098 U 0.092 U -- 0.086 U 0.089 U -- 0.055 U 0.092 U
0.059 U 0.055 U -- 0.052 U 0.053 U -- 0.033 U 0.055 U
0.059 U 0.055 U -- 0.052 U 0.053 U -- 0.033 U 0.055 U
0.059 U 0.055 U -- 0.052 U 0.053 U -- 0.033 U 0.055 U
0.059 U 0.055 U -- 0.052 U 0.053 U -- 0.033 U 0.055 U

2.3 J 1.3 J -- 0.052 U 0.090 -- 0.033 U 0.055 U
0.059 U 0.055 U -- 0.052 U 0.053 U -- 0.033 U 0.055 U
0.059 U 0.055 U -- 0.052 U 0.053 U -- 0.033 U 0.055 U
0.059 U 0.055 U -- 0.052 U 0.053 U -- 0.033 U 0.055 U
0.059 U 0.055 U -- 0.052 U 0.053 U -- 0.033 U 0.055 U
0.49 U 0.46 U -- 0.43 U 0.44 U -- 0.27 U 0.46 U
0.059 U 0.055 U -- 0.052 U 0.053 U -- 0.033 U 0.055 U
0.059 U 0.055 U -- 0.052 U 0.053 U -- 0.033 U 0.055 U
0.059 U 0.055 U -- 0.052 U 0.053 U -- 0.033 U 0.055 U

1.2 0.87 -- 0.026 J 0.13 -- 0.033 U 0.055 U
0.059 U 0.055 U -- 0.052 U 0.053 U -- 0.033 U 0.055 U
0.39 U 0.37 U -- 0.34 U 0.36 U -- 0.27 U 0.37 U
0.097 0.079 -- 0.052 U 0.053 U -- 0.033 U 0.055 U
0.059 U 0.055 U -- 0.052 U 0.053 U -- 0.033 U 0.055 U
0.059 U 0.055 U -- 0.052 U 0.053 U -- 0.033 U 0.055 U
0.059 U 0.055 U -- 0.052 U 0.053 U -- 0.033 U 0.055 U
0.059 U 0.055 U -- 0.052 U 0.053 U -- 0.033 U 0.055 U
0.39 U 0.37 U -- 0.34 U 0.36 U -- 0.22 U 0.37 U
0.25 J 0.46 J -- 0.052 U 0.053 U -- 0.033 U 0.055 U
0.059 U 0.055 U -- 0.052 U 0.053 U -- 0.033 U 0.055 U
0.059 U 0.055 U -- 0.052 U 0.053 U -- 0.033 U 0.055 U
0.39 U 0.37 U -- 0.34 U 0.36 U -- 0.22 U 0.37 U
0.059 U 0.055 U -- 0.052 U 0.053 U -- 0.033 U 0.055 U
0.059 U 0.055 U -- 0.052 U 0.053 U -- 0.033 U 0.055 U
0.059 U 0.055 U -- 0.052 U 0.053 U -- 0.033 U 0.055 U

13-SS-08B 13-SS-08C 13-SS-09A 13-SS-09B 13-SS-09C13-SS-07C 13-SS-07CFD* 13-SS-08A
09/08/201409/08/2014 09/08/2014 09/08/2014 09/08/2014 09/08/2014 09/08/2014

1409492-006B 1409492-007B 1409492-008A
09/08/2014

1409492-009B 1409492-010B1409492-003B 1409492-004B 1409492-005A
3 - 5 12 - 1412 - 14 12 - 14 0 - 0.5 3 - 5 10 - 12 0 - 0.5
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SWMU 13 - FUEL SPILL AREA
VALIDATED DATA SUMMARY FOR SOIL SAMPLES COLLECTED IN SEPTEMBER 2014

TOOELE ARMY DEPOT - SOUTH

Units

SAMPLE ID:   PROJECT
ACTION 

LIMIT[1]

13-SS-01A 13-SS-01B 13-SS-01C 13-SS-02A 13-SS-02B 13-SS-02C 13-SS-03A
09/09/2014 09/09/2014

1409491-010B 1409491-011A

13-SS-03AFD* 13-SS-03B
09/08/2014

13-SS-03C 13-SS-04A

12 - 14

DATE SAMPLED:   09/09/2014 09/09/2014 09/09/2014 09/09/2014 09/09/2014 09/09/2014
LAB SAMPLE ID:   1409491-001A 1409491-002B 1409491-003B 1409491-004A 1409491-005B 1409491-006B 1409491-007A

09/09/2014 09/09/2014
1409491-008A 1409491-009B

0 - 0.5 0 - 0.5 3 - 5 8 - 10SAMPLE DEPTH (ft bgs):   0 - 0.5 3 - 5 13 - 15 0 - 0.5 0 - 0.53 - 5

cis-1,3-Dichloropropene mg/Kg 1.8 -- 0.045 U 0.045 U -- 0.038 U 0.056 U -- -- 0.052 U 0.058 U --
Cyclohexane mg/Kg 6,500 -- 0.076 U 0.075 U -- 0.064 U 1.3 -- -- 0.086 U 0.096 U --
Dibromochloromethane mg/Kg 0.73 -- 0.045 U 0.045 U -- 0.038 U 0.056 U -- -- 0.052 U 0.058 U --
Dibromomethane mg/Kg 23 -- 0.045 U 0.045 U -- 0.038 U 0.056 U -- -- 0.052 U 0.058 U --
Dichlorodifluoromethane mg/Kg 87 -- 0.045 U 0.045 U -- 0.038 U 0.056 U -- -- 0.052 U 0.058 U --
Ethylbenzene mg/Kg 5.8 -- 0.045 U 0.045 U -- 0.038 U 3.5 -- -- 0.052 U 0.058 U --
Hexachlorobutadiene mg/Kg 6.8 -- 0.045 U 0.045 U -- 0.038 U 0.056 U -- -- 0.052 U 0.058 U --
Isopropylbenzene mg/Kg 1,900 -- 0.045 U 0.045 U -- 0.038 U 1.6 -- -- 0.052 U 0.058 U --
m,p-Xylene mg/Kg 550 -- 0.091 U 0.090 U -- 0.076 U 13 -- -- 0.10 U 0.12 U --
Methyl tert-butyl ether mg/Kg 47 -- 0.045 U 0.045 U -- 0.038 U 0.056 U -- -- 0.052 U 0.058 U --
Methylene chloride mg/Kg 57 -- 0.15 U 0.15 U -- 0.13 U 0.19 U -- -- 0.17 U 0.19 U --
Naphthalene mg/Kg 3.8 -- 0.045 U 0.045 U -- 0.038 U 29 -- -- 0.052 U 0.058 U --
n-Butylbenzene mg/Kg 3,900 -- 0.045 U 0.045 U -- 0.038 U 3.0 J+ -- -- 0.052 U 0.058 U --
n-Propylbenzene mg/Kg 3,300 -- 0.045 U 0.045 U -- 0.038 U 4.2 J+ -- -- 0.052 U 0.058 U --
o-Xylene mg/Kg 650 -- 0.045 U 0.045 U -- 0.038 U 1.8 -- -- 0.052 U 0.058 U --
sec-Butylbenzene mg/Kg 7,800 -- 0.045 U 0.045 U -- 0.038 U 2.1 J+ -- -- 0.052 U 0.058 U --
Styrene mg/Kg 6,000 -- 0.045 U 0.045 U -- 0.038 U 0.056 U -- -- 0.052 U 0.058 U --
tert-Butylbenzene mg/Kg 7,800 -- 0.045 U 0.045 U -- 0.038 U 0.54 J+ -- -- 0.052 U 0.058 U --
Tetrachloroethene mg/Kg 24 -- 0.045 U 0.045 U -- 0.038 U 0.056 U -- -- 0.052 U 0.058 U --
Toluene mg/Kg 4,900 -- 0.045 U 0.045 U -- 0.038 U 0.062 J -- -- 0.052 U 0.058 U --
trans-1,2-Dichloroethene mg/Kg 1,600 -- 0.045 U 0.045 U -- 0.038 U 0.056 U -- -- 0.052 U 0.058 U --
trans-1,3-Dichloropropene mg/Kg 1.8 -- 0.045 U 0.045 U -- 0.038 U 0.056 U -- -- 0.052 U 0.058 U --
Trichloroethene mg/Kg 0.94 -- 0.045 U 0.045 U -- 0.038 U 0.056 U -- -- 0.052 U 0.058 U --
Trichlorofluoromethane mg/Kg 730 -- 0.045 U 0.045 U -- 0.038 U 0.056 U -- -- 0.052 U 0.058 U --
Vinyl chloride mg/Kg 0.059 -- 0.045 U 0.045 U -- 0.038 U 0.056 U -- -- 0.052 U 0.058 U --

Percent Moisture
Percent Moisture % NA 7.1 21 21 11 8.1 25 15 11 20 24 7.4

  [1] For VOCs, Project Action Limits are the USEPA (May 2014) RSLs for residential soil, using a target risk of 1 x 10-6 and a target HQ of 1.0.  For DRO, Project Action Limit is the State of Utah LUST Tier 1 screening level, used only 
as a guideline for defining extent of DRO contamination.
  NA - Limit not available.
  ft bgs - Feet below ground surface.
  -- - Analyte not tested.

QA NOTES AND DATA QUALIFIERS:
  (NO CODE) - Confirmed identification.
  U - Analyte was analyzed for but not detected above the limit of detection (LOD).
  UJ - Analyte not detected, reported LOD may be inaccurate or imprecise.
  J - Analyte detected, estimated concentration.
  J+ - Analyte detected, estimated concentration with a high bias.

* -  Field duplicate of sample on left.
  Detections are bolded.
  Detections above the PAL are highlighted.
NOTES:
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SWMU 13 - FUEL SPILL AREA
VALIDATED DATA SUMMARY FOR SOIL SAMPLES COLLECTED IN SEPTEMBER 2014

TOOELE ARMY DEPOT - SOUTH

Units

SAMPLE ID:   PROJECT
ACTION 

LIMIT[1]

DATE SAMPLED:   
LAB SAMPLE ID:   

SAMPLE DEPTH (ft bgs):   

cis-1,3-Dichloropropene mg/Kg 1.8
Cyclohexane mg/Kg 6,500
Dibromochloromethane mg/Kg 0.73
Dibromomethane mg/Kg 23
Dichlorodifluoromethane mg/Kg 87
Ethylbenzene mg/Kg 5.8
Hexachlorobutadiene mg/Kg 6.8
Isopropylbenzene mg/Kg 1,900
m,p-Xylene mg/Kg 550
Methyl tert-butyl ether mg/Kg 47
Methylene chloride mg/Kg 57
Naphthalene mg/Kg 3.8
n-Butylbenzene mg/Kg 3,900
n-Propylbenzene mg/Kg 3,300
o-Xylene mg/Kg 650
sec-Butylbenzene mg/Kg 7,800
Styrene mg/Kg 6,000
tert-Butylbenzene mg/Kg 7,800
Tetrachloroethene mg/Kg 24
Toluene mg/Kg 4,900
trans-1,2-Dichloroethene mg/Kg 1,600
trans-1,3-Dichloropropene mg/Kg 1.8
Trichloroethene mg/Kg 0.94
Trichlorofluoromethane mg/Kg 730
Vinyl chloride mg/Kg 0.059

Percent Moisture
Percent Moisture % NA

as a guideline for defining extent of DRO contamination.
  NA - Limit not available.
  ft bgs - Feet below ground surface.
  -- - Analyte not tested.

QA NOTES AND DATA QUALIFIERS:

* -  Field duplicate of sample on left.
  Detections are bolded.
  Detections above the PAL are highlighted.
NOTES:

13-SS-04C

1409491-012B
09/08/2014
13-SS-04B 13-SS-06C 13-SS-07A 13-SS-07B13-SS-05A 13-SS-05B 13-SS-05BFD* 13-SS-05C 13-SS-06A 13-SS-06B

09/08/2014 09/08/2014 09/08/2014 09/08/2014

14 - 15 0 - 0.5 3 - 5
1409491-013B

09/08/2014 09/08/201409/08/2014 09/08/2014 09/08/2014 09/08/2014
1409491-020B 1409492-001A 1409492-002B1409491-014A 1409491-015B 1409491-016B 1409491-017B 1409491-018A 1409491-019B

11 - 13 0 - 0.5 4 - 6 9 - 11 0 - 0.5 9 - 115 - 7 3 - 5

0.052 U 0.053 U -- 0.051 U 0.042 U 0.054 U -- 0.049 U 0.057 U -- 0.058 U
0.087 U 0.088 U -- 0.086 U 0.070 U 0.090 U -- 0.082 U 0.095 U -- 0.097 U
0.052 U 0.053 U -- 0.051 U 0.042 U 0.054 U -- 0.049 U 0.057 U -- 0.058 U
0.052 U 0.053 U -- 0.051 U 0.042 U 0.054 U -- 0.049 U 0.057 U -- 0.058 U
0.052 U 0.053 U -- 0.051 U 0.042 U 0.054 U -- 0.049 U 0.057 U -- 0.058 U
0.052 U 0.053 U -- 0.051 U 0.042 U 0.43 -- 0.049 U 0.031 J -- 0.60
0.052 U 0.053 U -- 0.051 U 0.042 U 0.054 U -- 0.049 U 0.057 U -- 0.058 U
0.052 U 0.053 U -- 0.051 U 0.042 U 0.26 -- 0.049 U 0.037 J -- 0.31
0.10 U 0.10 U -- 0.10 U 0.084 U 0.042 J -- 0.098 U 0.11 U -- 0.064 J
0.052 U 0.053 U -- 0.051 U 0.042 U 0.054 U -- 0.049 U 0.057 U -- 0.058 U
0.17 U 0.18 U -- 0.17 U 0.14 U 0.18 U -- 0.16 U 0.19 U -- 0.19 U
0.052 U 0.11 J -- 0.051 U 0.042 U 1.5 -- 0.049 U 0.46 J -- 6.4
0.052 U 0.044 J -- 0.051 U 0.042 U 0.89 -- 0.049 U 0.057 U -- 0.058 U
0.052 U 0.053 U -- 0.051 U 0.042 U 0.79 -- 0.049 U 0.080 J -- 0.76
0.052 U 0.053 U -- 0.051 U 0.042 U 0.070 J -- 0.049 U 0.057 U -- 0.049 J
0.052 U 0.053 U -- 0.051 U 0.042 U 0.42 -- 0.049 U 0.073 J -- 0.53
0.052 U 0.053 U -- 0.051 U 0.042 U 0.054 U -- 0.049 U 0.057 U -- 0.058 U
0.052 U 0.053 U -- 0.051 U 0.042 U 0.20 -- 0.049 U 0.031 J -- 0.30
0.052 U 0.053 U -- 0.051 U 0.042 U 0.054 U -- 0.049 U 0.057 U -- 0.058 U
0.052 U 0.053 U -- 0.051 U 0.042 U 0.054 U -- 0.049 U 0.057 U -- 0.058 U
0.052 U 0.053 U -- 0.051 U 0.042 U 0.054 U -- 0.049 U 0.057 U -- 0.058 U
0.052 U 0.053 U -- 0.051 U 0.042 U 0.054 U -- 0.049 U 0.057 U -- 0.058 U
0.052 U 0.053 U -- 0.051 U 0.042 U 0.054 U -- 0.049 U 0.057 U -- 0.058 U
0.052 U 0.053 U -- 0.051 U 0.042 U 0.054 U -- 0.049 U 0.057 U -- 0.058 U
0.052 U 0.053 U -- 0.051 U 0.042 U 0.054 U -- 0.049 U 0.057 U -- 0.058 U

18 19 7.3 20 20 19 6.3 19 21 6.9 23
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  (NO CODE) - Confirmed identification.
  U - Analyte was analyzed for but not detected above the limit of detection (LOD).
  UJ - Analyte not detected, reported LOD may be inaccurate or imprecise.
  J - Analyte detected, estimated concentration.
  J+ - Analyte detected, estimated concentration with a high bias.

  [1] For VOCs, Project Action Limits are the USEPA (May 2014) RSLs for residential soil, using a target risk of 1 x 10-6 and a target HQ of 1.0.  For DRO, Project Action Limit is the State of Utah LUST Tier 1 screening level, used only 
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SWMU 13 - FUEL SPILL AREA
VALIDATED DATA SUMMARY FOR SOIL SAMPLES COLLECTED IN SEPTEMBER 2014

TOOELE ARMY DEPOT - SOUTH

Units

SAMPLE ID:   PROJECT
ACTION 

LIMIT[1]

DATE SAMPLED:   
LAB SAMPLE ID:   

SAMPLE DEPTH (ft bgs):   

cis-1,3-Dichloropropene mg/Kg 1.8
Cyclohexane mg/Kg 6,500
Dibromochloromethane mg/Kg 0.73
Dibromomethane mg/Kg 23
Dichlorodifluoromethane mg/Kg 87
Ethylbenzene mg/Kg 5.8
Hexachlorobutadiene mg/Kg 6.8
Isopropylbenzene mg/Kg 1,900
m,p-Xylene mg/Kg 550
Methyl tert-butyl ether mg/Kg 47
Methylene chloride mg/Kg 57
Naphthalene mg/Kg 3.8
n-Butylbenzene mg/Kg 3,900
n-Propylbenzene mg/Kg 3,300
o-Xylene mg/Kg 650
sec-Butylbenzene mg/Kg 7,800
Styrene mg/Kg 6,000
tert-Butylbenzene mg/Kg 7,800
Tetrachloroethene mg/Kg 24
Toluene mg/Kg 4,900
trans-1,2-Dichloroethene mg/Kg 1,600
trans-1,3-Dichloropropene mg/Kg 1.8
Trichloroethene mg/Kg 0.94
Trichlorofluoromethane mg/Kg 730
Vinyl chloride mg/Kg 0.059

Percent Moisture
Percent Moisture % NA

Tier 1 screening level, used only as a guideline for defining extent of DRO contamination.
  NA - Limit not available.
  ft bgs - Feet below ground surface.
  -- - Analyte not tested.

QA NOTES AND DATA QUALIFIERS:

* -  Field duplicate of sample on left.
  Detections are bolded.
  Detections above the PAL are highlighted.
NOTES:

13-SS-08B 13-SS-08C 13-SS-09A 13-SS-09B 13-SS-09C13-SS-07C 13-SS-07CFD* 13-SS-08A
09/08/201409/08/2014 09/08/2014 09/08/2014 09/08/2014 09/08/2014 09/08/2014

1409492-006B 1409492-007B 1409492-008A
09/08/2014

1409492-009B 1409492-010B1409492-003B 1409492-004B 1409492-005A
3 - 5 12 - 1412 - 14 12 - 14 0 - 0.5 3 - 5 10 - 12 0 - 0.5

0.059 U 0.055 U -- 0.052 U 0.053 U -- 0.033 U 0.055 U
0.098 U 0.092 U -- 0.086 U 0.60 -- 0.055 U 0.11 J-
0.059 U 0.055 U -- 0.052 U 0.053 U -- 0.033 U 0.055 U
0.059 U 0.055 U -- 0.052 U 0.053 U -- 0.033 U 0.055 U
0.059 U 0.055 U -- 0.052 U 0.053 U -- 0.033 U 0.055 U

1.2 0.83 -- 0.052 U 0.053 U -- 0.033 U 0.055 U
0.059 U 0.055 U -- 0.052 U 0.053 U -- 0.033 U 0.055 U
0.58 0.41 -- 0.052 U 0.27 -- 0.033 U 0.047 J
0.12 U 0.11 U -- 0.10 U 0.11 U -- 0.066 U 0.11 U
0.059 U 0.055 U -- 0.052 U 0.053 U -- 0.033 U 0.055 U
0.20 U 0.18 U -- 0.17 U 0.18 U -- 0.11 U 0.18 U
7.0 5.1 -- 0.052 U 2.5 -- 0.029 J 0.97

0.059 U 0.055 U -- 0.048 J 0.65 -- 0.033 U 0.21
1.2 0.88 -- 0.052 U 0.053 U -- 0.033 U 0.059 J

0.059 U 0.055 U -- 0.052 U 0.053 U -- 0.033 U 0.055 U
1.2 0.84 -- 0.052 U 0.39 -- 0.033 U 0.44

0.059 U 0.055 U -- 0.052 U 0.053 U -- 0.033 U 0.055 U
0.38 0.27 -- 0.052 U 0.24 -- 0.033 U 0.29
0.059 U 0.055 U -- 0.052 U 0.053 U -- 0.033 U 0.055 U
0.059 U 0.055 U -- 0.052 U 0.053 U -- 0.033 U 0.055 U
0.059 U 0.055 U -- 0.052 U 0.053 U -- 0.033 U 0.055 U
0.059 U 0.055 U -- 0.052 U 0.053 U -- 0.033 U 0.055 U
0.059 U 0.055 U -- 0.052 U 0.053 U -- 0.033 U 0.055 U
0.059 U 0.055 U -- 0.052 U 0.053 U -- 0.033 U 0.055 UJ
0.059 U 0.055 U -- 0.052 U 0.053 U -- 0.033 U 0.055 U

22 20 6.4 20 18 4.5 6.1 18
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  (NO CODE) - Confirmed identification.
  U - Analyte was analyzed for but not detected above the limit of detection (LOD).
  UJ - Analyte not detected, reported LOD may be inaccurate or imprecise.
  J - Analyte detected, estimated concentration.
  J+ - Analyte detected, estimated concentration with a high bias.

  [1] For VOCs, Project Action Limits are the USEPA (May 2014) RSLs for residential soil, using a target risk of 1 x 10-6 and a target HQ of 1.0.  For DRO, Project Action Limit is the State of Utah LUST 

___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________



Tooele Army Depot – South Area     SWMU 13 CMS Work Plan, Report,  
and Statement of Basis  

 
 

  

 

 

 

 

 

Appendix A.3 
GROUNDWATER SAMPLING ANALYTICAL 

RESULTS SUMMARY 



SWMU 13 - FUEL SPILL AREA
VALIDATED DATA SUMMARY FOR GROUNDWATER SAMPLES COLLECTED IN SEPTEMBER AND NOVEMBER 2014

TOOELE ARMY DEPOT - SOUTH

Units
Total Petroleum Hydrocarbons - SW8015D

Diesel Range Organics C10-C28 µg/L 10,000 220 UJ 220 U 230 360 U 220 U 220 U 220 U 1,800 J- 1,300 J- 580 J-

Volatile Organics - SW8260C
1,1,1,2-Tetrachloroethane µg/L 0.57 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U
1,1,1-Trichloroethane µg/L 8,000 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U
1,1,2,2-Tetrachloroethane µg/L 0.076 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U
1,1,2-Trichloroethane µg/L 0.28 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U
1,1-Dichloroethane µg/L 2.7 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U
1,1-Dichloroethene µg/L 280 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U
1,1-Dichloropropene µg/L NA 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U
1,2,3-Trichlorobenzene µg/L 7 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U
1,2,3-Trichloropropane µg/L 0.00075 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1,2,3-Trimethylbenzene µg/L 10 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 1.8 0.73 J 0.60 U
1,2,4-Trichlorobenzene µg/L 1.1 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U
1,2,4-Trimethylbenzene µg/L 15 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.76 J 0.60 U 0.60 U
1,2-Dibromo-3-chloropropane µg/L 0.00033 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1,2-Dibromoethane µg/L 0.0075 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U
1,2-Dichlorobenzene µg/L 300 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U
1,2-Dichloroethane µg/L 0.17 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U
1,2-Dichloropropane µg/L 0.44 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U
1,3,5-Trimethylbenzene µg/L 120 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 1.4 0.60 U 0.60 U
1,3-Dichlorobenzene µg/L NA 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U
1,3-Dichloropropane µg/L 370 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U
1,4-Dichlorobenzene µg/L 0.48 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U
2,2-Dichloropropane µg/L NA 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U
2-Butanone µg/L 5,600 10 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 10 U 5.0 U 5.0 U 5.0 U
2-Chlorotoluene µg/L 240 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U
2-Hexanone µg/L 38 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U
4-Chlorotoluene µg/L 250 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
4-Isopropyltoluene µg/L NA 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 2.4 0.60 U 0.60 U
4-Methyl-2-pentanone (MIBK) µg/L 1,200 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U
Acetone µg/L 14,000 110 U 10 U 10 U 15 U 10 U 10 U 15 U 10 U 4.0 U 13 U
Benzene µg/L 0.45 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U
Bromobenzene µg/L 62 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U
Bromochloromethane µg/L 83 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U
Bromodichloromethane µg/L 0.13 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U
Bromoform µg/L 9.2 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U
Bromomethane µg/L 7.5 4.0 U 4.0 U 4.0 U 4.0 U 4.0 U 4.0 U 4.0 U 4.0 U 4.0 U 4.0 U
Carbon disulfide µg/L 810 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U
Carbon tetrachloride µg/L 0.45 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U
Chlorobenzene µg/L 78 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U
Chloroethane µg/L 21,000 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Chloroform µg/L 0.22 0.60 U 0.60 U 1.4 0.60 U 1.2 1.3 0.50 J 0.60 U 0.60 U 0.60 U
Chloromethane µg/L 190 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U
cis-1,2-Dichloroethene µg/L 36 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U

SAMPLE ID:   PROJECT 
ACTION 

LIMIT[1]

13-HPGW-01 13-HPGW-02 13-HPGW-03 13-HPGW-04 13-HPGW-05 13-HPGW-05FD* 13-HPGW-06 13-HPGW-07 13-HPGW-08 S-25-88

1409836-003B 1409836-004C

09/17/2014 09/17/2014 09/17/2014 09/17/2014

1409836-010C 1409836-011B 1411600-002C1409836-005C 1409836-006B 1409836-007C 1409836-008CLAB SAMPLE ID:   

11/12/201409/17/2014

1409836-009B

DATE SAMPLED:   09/18/2014 09/17/2014 09/17/2014 09/18/2014
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SWMU 13 - FUEL SPILL AREA
VALIDATED DATA SUMMARY FOR GROUNDWATER SAMPLES COLLECTED IN SEPTEMBER AND NOVEMBER 2014

TOOELE ARMY DEPOT - SOUTH

Units
Total Petroleum Hydrocarbons - SW8015D

Diesel Range Organics C10-C28 µg/L 10,000

Volatile Organics - SW8260C
1,1,1,2-Tetrachloroethane µg/L 0.57
1,1,1-Trichloroethane µg/L 8,000
1,1,2,2-Tetrachloroethane µg/L 0.076
1,1,2-Trichloroethane µg/L 0.28
1,1-Dichloroethane µg/L 2.7
1,1-Dichloroethene µg/L 280
1,1-Dichloropropene µg/L NA
1,2,3-Trichlorobenzene µg/L 7
1,2,3-Trichloropropane µg/L 0.00075
1,2,3-Trimethylbenzene µg/L 10
1,2,4-Trichlorobenzene µg/L 1.1
1,2,4-Trimethylbenzene µg/L 15
1,2-Dibromo-3-chloropropane µg/L 0.00033
1,2-Dibromoethane µg/L 0.0075
1,2-Dichlorobenzene µg/L 300
1,2-Dichloroethane µg/L 0.17
1,2-Dichloropropane µg/L 0.44
1,3,5-Trimethylbenzene µg/L 120
1,3-Dichlorobenzene µg/L NA
1,3-Dichloropropane µg/L 370
1,4-Dichlorobenzene µg/L 0.48
2,2-Dichloropropane µg/L NA
2-Butanone µg/L 5,600
2-Chlorotoluene µg/L 240
2-Hexanone µg/L 38
4-Chlorotoluene µg/L 250
4-Isopropyltoluene µg/L NA
4-Methyl-2-pentanone (MIBK) µg/L 1,200
Acetone µg/L 14,000
Benzene µg/L 0.45
Bromobenzene µg/L 62
Bromochloromethane µg/L 83
Bromodichloromethane µg/L 0.13
Bromoform µg/L 9.2
Bromomethane µg/L 7.5
Carbon disulfide µg/L 810
Carbon tetrachloride µg/L 0.45
Chlorobenzene µg/L 78
Chloroethane µg/L 21,000
Chloroform µg/L 0.22
Chloromethane µg/L 190
cis-1,2-Dichloroethene µg/L 36

SAMPLE ID:   PROJECT 
ACTION 

LIMIT[1]

LAB SAMPLE ID:   

DATE SAMPLED:   

5,200 J+ 900 1,500 410 130 J 240 J- 210 UJ 53 U 1,000 J- 130 J

0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U
0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U
0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U
0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U
0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U
0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U
0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U
0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

0.60 U 0.60 U 0.47 J 0.60 U 0.28 J 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U
0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U
0.60 U 0.60 U 0.86 J 0.60 U 0.39 J 0.22 J 0.60 U 0.60 U 0.60 U 0.60 U
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U
0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U
0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U
0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U
0.60 U 0.60 U 0.25 J 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U
0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U
0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U
0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U
0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U
2.9 J 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U
0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U
0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U
12 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U

0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U
0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U
0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U
0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U
0.60 UJ 0.60 UJ 0.60 UJ 0.60 UJ 0.60 UJ 0.60 UJ 0.60 UJ 0.60 UJ 0.60 UJ 0.60 UJ
4.0 U 4.0 U 4.0 U 4.0 U 4.0 U 4.0 U 4.0 U 4.0 U 4.0 U 4.0 U

0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U
0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U
0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

0.60 U 0.60 U 0.60 U 1.1 1.1 0.57 J 0.60 U 0.60 U 0.60 U 0.60 U
0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U
0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U

S-26-88

11/12/2014

S-87-91 S-91-91S-29-88 S-30-88 S-55-90 S-55-90FD* S-78-91

11/12/2014 11/12/2014 11/12/2014

S-81-91 S-82-91

11/12/2014 11/12/2014

1411600-014B

11/12/2014 11/12/2014 11/12/2014

1411600-005C 1411600-017B 1411600-010C 1411600-006B 1411600-016B1411600-009C 1411600-007B 1411600-008B 1411600-015B

11/12/2014
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SWMU 13 - FUEL SPILL AREA
VALIDATED DATA SUMMARY FOR GROUNDWATER SAMPLES COLLECTED IN SEPTEMBER AND NOVEMBER 2014

TOOELE ARMY DEPOT - SOUTH

Units
Total Petroleum Hydrocarbons - SW8015D

Diesel Range Organics C10-C28 µg/L 10,000

Volatile Organics - SW8260C
1,1,1,2-Tetrachloroethane µg/L 0.57
1,1,1-Trichloroethane µg/L 8,000
1,1,2,2-Tetrachloroethane µg/L 0.076
1,1,2-Trichloroethane µg/L 0.28
1,1-Dichloroethane µg/L 2.7
1,1-Dichloroethene µg/L 280
1,1-Dichloropropene µg/L NA
1,2,3-Trichlorobenzene µg/L 7
1,2,3-Trichloropropane µg/L 0.00075
1,2,3-Trimethylbenzene µg/L 10
1,2,4-Trichlorobenzene µg/L 1.1
1,2,4-Trimethylbenzene µg/L 15
1,2-Dibromo-3-chloropropane µg/L 0.00033
1,2-Dibromoethane µg/L 0.0075
1,2-Dichlorobenzene µg/L 300
1,2-Dichloroethane µg/L 0.17
1,2-Dichloropropane µg/L 0.44
1,3,5-Trimethylbenzene µg/L 120
1,3-Dichlorobenzene µg/L NA
1,3-Dichloropropane µg/L 370
1,4-Dichlorobenzene µg/L 0.48
2,2-Dichloropropane µg/L NA
2-Butanone µg/L 5,600
2-Chlorotoluene µg/L 240
2-Hexanone µg/L 38
4-Chlorotoluene µg/L 250
4-Isopropyltoluene µg/L NA
4-Methyl-2-pentanone (MIBK) µg/L 1,200
Acetone µg/L 14,000
Benzene µg/L 0.45
Bromobenzene µg/L 62
Bromochloromethane µg/L 83
Bromodichloromethane µg/L 0.13
Bromoform µg/L 9.2
Bromomethane µg/L 7.5
Carbon disulfide µg/L 810
Carbon tetrachloride µg/L 0.45
Chlorobenzene µg/L 78
Chloroethane µg/L 21,000
Chloroform µg/L 0.22
Chloromethane µg/L 190
cis-1,2-Dichloroethene µg/L 36

SAMPLE ID:   PROJECT 
ACTION 

LIMIT[1]

LAB SAMPLE ID:   

DATE SAMPLED:   

S13-CAM-DW1 S13-CAM-DW1

11/12/2014, 11/13/2014 3/31/2016, 4/1/2016

1411600-003B, -004B 1604069-001, -002

110,000 49,000 1,400 J- 170 J

0.60 U 0.60 U 0.60 U 0.60 U
0.60 U 0.60 U 0.60 U 0.60 U
0.60 U 0.60 U 0.60 U 0.60 U
0.60 U 0.60 U 0.60 U 0.60 U
0.60 U 0.60 U 0.60 U 0.60 U
0.60 U 0.60 U 0.60 U 0.60 U
0.60 U 0.60 U 0.60 U 0.60 U
0.60 U 0.60 U 0.60 U 0.60 U
1.0 U 1.0 U 1.0 U 1.0 U
140 13 0.60 U 0.60 U
0.60 U 0.60 U 0.60 U 0.60 U
280 42 0.60 U 0.60 U
1.0 U 1.0 U 1.0 U 1.0 U

0.60 U 0.60 U 0.60 U 0.60 U
0.60 U 0.60 U 0.60 U 0.60 U
0.60 U 0.60 U 0.60 U 0.60 U
0.60 U 0.60 U 0.60 U 0.60 U
100 17 0.60 U 0.60 U
0.60 U 0.60 U 0.60 U 0.60 U
0.60 U 0.60 U 0.60 U 0.60 U
0.60 U 0.60 U 0.60 U 0.60 U
0.60 U 0.60 U 0.60 U 0.60 U
16 5.0 U 0.99 J 5.0 U

0.60 U 0.60 U 0.60 U 0.60 U
0.60 U 0.60 U 0.60 U 0.60 U
1.0 U 1.0 U 1.0 U 1.0 U
7.3 2.6 0.60 U 0.60 U

0.60 U 0.60 U 0.60 U 0.60 U
10 U 10 U 10 U 3.3 J
15 3.4 0.60 U 0.60 U

0.60 U 0.60 U 0.60 U 0.60 U
0.60 U 0.60 U 0.60 U 0.60 U
0.60 U 0.60 U 0.60 U 0.60 U
0.60 UJ 0.60 UJ 0.60 UJ 0.60 U
4.0 U 4.0 U 4.0 U 4.0 U

0.60 U 0.60 U 0.60 U 1.9
0.60 U 0.60 U 0.60 U 0.60 U
0.60 U 0.60 U 0.60 U 0.60 U
1.0 U 1.0 U 1.0 U 1.0 U

0.60 U 0.60 U 0.60 U 0.60 U
0.60 U 0.60 U 0.60 U 0.60 U
0.60 U 0.60 U 0.60 U 0.60 U

S-CAM-1 S-CAM-2

11/12/2014, 11/13/201411/12/2014
1411600-011C,
1411662-002B1411600-013C
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SWMU 13 - FUEL SPILL AREA
VALIDATED DATA SUMMARY FOR GROUNDWATER SAMPLES COLLECTED IN SEPTEMBER AND NOVEMBER 2014

TOOELE ARMY DEPOT - SOUTH

Units

SAMPLE ID:   PROJECT 
ACTION 

LIMIT[1]

13-HPGW-01 13-HPGW-02 13-HPGW-03 13-HPGW-04 13-HPGW-05 13-HPGW-05FD* 13-HPGW-06 13-HPGW-07 13-HPGW-08 S-25-88

1409836-003B 1409836-004C

09/17/2014 09/17/2014 09/17/2014 09/17/2014

1409836-010C 1409836-011B 1411600-002C1409836-005C 1409836-006B 1409836-007C 1409836-008CLAB SAMPLE ID:   

11/12/201409/17/2014

1409836-009B

DATE SAMPLED:   09/18/2014 09/17/2014 09/17/2014 09/18/2014

cis-1,3-Dichloropropene µg/L 0.47 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U
Dibromochloromethane µg/L 0.17 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U
Dibromomethane µg/L 8 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U
Dichlorodifluoromethane µg/L 200 0.60 UJ 0.60 UJ 0.60 UJ 0.60 UJ 0.60 UJ 0.60 UJ 0.60 UJ 0.60 UJ 0.60 UJ 0.60 UJ
Ethylbenzene µg/L 1.5 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.95 J 0.60 U 0.60 U
Hexachlorobutadiene µg/L 0.3 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Isopropylbenzene µg/L 450 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 4.9 0.79 J 0.60 U
m,p-Xylene µg/L 190 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U
Methyl tert-butyl ether µg/L 14 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U
Methylene chloride µg/L 11 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U
Naphthalene µg/L 0.17 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 87 5.5 0.60 U
n-Butylbenzene µg/L 1,000 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 1.6 0.60 U 0.60 U
n-Propylbenzene µg/L 660 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 2.1 0.60 U 0.60 U
o-Xylene µg/L 190 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U
sec-Butylbenzene µg/L 2,000 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 4.0 0.80 J 0.60 U
Styrene µg/L 1,200 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U
tert-Butylbenzene µg/L 690 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 2.6 0.89 J 0.60 U
Tetrachloroethene µg/L 11 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U
Toluene µg/L 1,100 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U
trans-1,2-Dichloroethene µg/L 360 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U
trans-1,3-Dichloropropene µg/L 0.47 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U
Trichloroethene µg/L 0.49 0.60 U 0.60 U 0.60 U 0.86 J 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U
Trichlorofluoromethane µg/L 1,100 0.60 U 0.60 U 1.9 0.60 U 2.6 3.0 0.60 U 0.60 U 0.60 U 0.60 U
Vinyl chloride µg/L 0.019 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U

Polynuclear Aromatic Hydrocarbons - SW8270D-LL
2-Methylnaphthalene µg/L 36 -- 0.16 U 0.16 U -- 0.34 J 0.92 J -- 41 -- 0.15 U
Acenaphthene µg/L 530 -- 0.16 U 0.16 U -- 0.097 J 0.23 -- 0.16 U -- 0.15 U
Acenaphthylene µg/L NA -- 0.16 U 0.16 U -- 0.16 U 0.17 U -- 0.16 U -- 0.15 U
Anthracene µg/L 1,800 -- 0.16 U 0.16 U -- 0.16 UJ 0.17 U -- 0.16 U -- 0.15 U
Benzo(a)anthracene µg/L 0.034 -- 0.16 U 0.16 U -- 0.16 U 0.17 U -- 0.16 U -- 0.15 U
Benzo(a)pyrene µg/L 0.0034 -- 0.16 U 0.16 U -- 0.16 U 0.17 U -- 0.16 U -- 0.15 U
Benzo(b)fluoranthene µg/L 0.034 -- 0.16 U 0.16 U -- 0.16 U 0.17 U -- 0.16 U -- 0.15 U
Benzo(g,h,i)perylene µg/L NA -- 0.16 U 0.16 U -- 0.16 U 0.17 U -- 0.16 U -- 0.15 U
Benzo(k)fluoranthene µg/L 0.34 -- 0.16 U 0.16 U -- 0.16 U 0.17 U -- 0.16 U -- 0.15 U
Chrysene µg/L 3.4 -- 0.16 U 0.16 U -- 0.16 U 0.17 U -- 0.16 U -- 0.15 U
Dibenz(a,h)anthracene µg/L 0.0034 -- 0.16 U 0.16 U -- 0.16 U 0.17 U -- 0.16 U -- 0.15 U
Fluoranthene µg/L 800 -- 0.16 U 0.16 U -- 0.16 U 0.17 U -- 0.16 U -- 0.15 U
Fluorene µg/L 290 -- 0.16 U 0.16 U -- 0.16 U 0.17 U -- 0.16 U -- 0.15 U
Indeno(1,2,3-cd)pyrene µg/L 0.034 -- 0.16 U 0.16 U -- 0.16 U 0.17 U -- 0.16 U -- 0.15 U
Naphthalene µg/L 0.17 -- 0.16 U 0.16 U -- 0.16 UJ 0.63 J -- 29 -- 0.15 U
Phenanthrene µg/L NA -- 0.16 U 0.16 U -- 0.25 J 0.64 J -- 8.4 -- 0.15 U
Pyrene µg/L 120 -- 0.16 U 0.16 U -- 0.16 U 0.17 U -- 0.16 U -- 0.15 U

Semi-Volatile Organics - SW8270D
1,2,4-Trichlorobenzene µg/L 1.1 -- -- -- -- -- -- -- -- -- --
2,4,5-Trichlorophenol µg/L 1,200 -- -- -- -- -- -- -- -- -- --
2,4,6-Trichlorophenol µg/L 4 -- -- -- -- -- -- -- -- -- --
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SWMU 13 - FUEL SPILL AREA
VALIDATED DATA SUMMARY FOR GROUNDWATER SAMPLES COLLECTED IN SEPTEMBER AND NOVEMBER 2014

TOOELE ARMY DEPOT - SOUTH

Units

SAMPLE ID:   PROJECT 
ACTION 

LIMIT[1]

LAB SAMPLE ID:   

DATE SAMPLED:   

cis-1,3-Dichloropropene µg/L 0.47
Dibromochloromethane µg/L 0.17
Dibromomethane µg/L 8
Dichlorodifluoromethane µg/L 200
Ethylbenzene µg/L 1.5
Hexachlorobutadiene µg/L 0.3
Isopropylbenzene µg/L 450
m,p-Xylene µg/L 190
Methyl tert-butyl ether µg/L 14
Methylene chloride µg/L 11
Naphthalene µg/L 0.17
n-Butylbenzene µg/L 1,000
n-Propylbenzene µg/L 660
o-Xylene µg/L 190
sec-Butylbenzene µg/L 2,000
Styrene µg/L 1,200
tert-Butylbenzene µg/L 690
Tetrachloroethene µg/L 11
Toluene µg/L 1,100
trans-1,2-Dichloroethene µg/L 360
trans-1,3-Dichloropropene µg/L 0.47
Trichloroethene µg/L 0.49
Trichlorofluoromethane µg/L 1,100
Vinyl chloride µg/L 0.019

Polynuclear Aromatic Hydrocarbons - SW8270D-LL
2-Methylnaphthalene µg/L 36
Acenaphthene µg/L 530
Acenaphthylene µg/L NA
Anthracene µg/L 1,800
Benzo(a)anthracene µg/L 0.034
Benzo(a)pyrene µg/L 0.0034
Benzo(b)fluoranthene µg/L 0.034
Benzo(g,h,i)perylene µg/L NA
Benzo(k)fluoranthene µg/L 0.34
Chrysene µg/L 3.4
Dibenz(a,h)anthracene µg/L 0.0034
Fluoranthene µg/L 800
Fluorene µg/L 290
Indeno(1,2,3-cd)pyrene µg/L 0.034
Naphthalene µg/L 0.17
Phenanthrene µg/L NA
Pyrene µg/L 120

Semi-Volatile Organics - SW8270D
1,2,4-Trichlorobenzene µg/L 1.1
2,4,5-Trichlorophenol µg/L 1,200
2,4,6-Trichlorophenol µg/L 4

S-26-88

11/12/2014

S-87-91 S-91-91S-29-88 S-30-88 S-55-90 S-55-90FD* S-78-91

11/12/2014 11/12/2014 11/12/2014

S-81-91 S-82-91

11/12/2014 11/12/2014

1411600-014B

11/12/2014 11/12/2014 11/12/2014

1411600-005C 1411600-017B 1411600-010C 1411600-006B 1411600-016B1411600-009C 1411600-007B 1411600-008B 1411600-015B

11/12/2014

0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U
0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U
0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U
0.60 UJ 0.60 UJ 0.60 UJ 0.60 UJ 0.60 UJ 0.60 UJ 0.60 UJ 0.60 UJ 0.60 UJ 0.60 UJ
0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U
1.2 U 1.2 U 0.59 J 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U

0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.23 J 0.60 U 0.60 U
2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U

0.60 U 0.60 U 9.2 0.60 U 0.60 U 1.3 0.60 U 0.60 U 0.60 U 0.57 J
0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U
0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U
0.60 U 0.60 U 0.35 J 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U
0.60 U 0.41 J 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.92 J 0.60 U 0.60 U
0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U
0.23 J 0.49 J 0.51 J 0.60 U 0.60 U 0.60 U 0.60 U 0.54 J 0.60 U 0.60 U
0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U
0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U
0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U
0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U
0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 3.1 0.60 U 0.60 U 0.60 U 0.60 U
0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U
0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U

0.45 0.52 -- -- -- -- -- 0.39 -- --
0.16 U 0.16 U -- -- -- -- -- 0.15 U -- --
0.16 U 0.16 U -- -- -- -- -- 0.15 U -- --
0.16 U 0.16 U -- -- -- -- -- 0.15 U -- --
0.16 U 0.16 U -- -- -- -- -- 0.15 U -- --
0.16 U 0.16 U -- -- -- -- -- 0.15 U -- --
0.16 U 0.16 U -- -- -- -- -- 0.15 U -- --
0.16 U 0.16 U -- -- -- -- -- 0.15 U -- --
0.16 U 0.16 U -- -- -- -- -- 0.15 U -- --
0.16 U 0.16 U -- -- -- -- -- 0.15 U -- --
0.16 U 0.16 U -- -- -- -- -- 0.15 U -- --
0.16 U 0.16 U -- -- -- -- -- 0.15 U -- --
0.16 U 0.16 U -- -- -- -- -- 0.15 U -- --
0.16 U 0.16 U -- -- -- -- -- 0.15 U -- --
0.16 U 0.27 -- -- -- -- -- 0.22 -- --
0.16 U 0.16 U -- -- -- -- -- 0.15 U -- --
0.16 U 0.16 U -- -- -- -- -- 0.15 U -- --

-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --
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SWMU 13 - FUEL SPILL AREA
VALIDATED DATA SUMMARY FOR GROUNDWATER SAMPLES COLLECTED IN SEPTEMBER AND NOVEMBER 2014

TOOELE ARMY DEPOT - SOUTH

Units

SAMPLE ID:   PROJECT 
ACTION 

LIMIT[1]

LAB SAMPLE ID:   

DATE SAMPLED:   

cis-1,3-Dichloropropene µg/L 0.47
Dibromochloromethane µg/L 0.17
Dibromomethane µg/L 8
Dichlorodifluoromethane µg/L 200
Ethylbenzene µg/L 1.5
Hexachlorobutadiene µg/L 0.3
Isopropylbenzene µg/L 450
m,p-Xylene µg/L 190
Methyl tert-butyl ether µg/L 14
Methylene chloride µg/L 11
Naphthalene µg/L 0.17
n-Butylbenzene µg/L 1,000
n-Propylbenzene µg/L 660
o-Xylene µg/L 190
sec-Butylbenzene µg/L 2,000
Styrene µg/L 1,200
tert-Butylbenzene µg/L 690
Tetrachloroethene µg/L 11
Toluene µg/L 1,100
trans-1,2-Dichloroethene µg/L 360
trans-1,3-Dichloropropene µg/L 0.47
Trichloroethene µg/L 0.49
Trichlorofluoromethane µg/L 1,100
Vinyl chloride µg/L 0.019

Polynuclear Aromatic Hydrocarbons - SW8270D-LL
2-Methylnaphthalene µg/L 36
Acenaphthene µg/L 530
Acenaphthylene µg/L NA
Anthracene µg/L 1,800
Benzo(a)anthracene µg/L 0.034
Benzo(a)pyrene µg/L 0.0034
Benzo(b)fluoranthene µg/L 0.034
Benzo(g,h,i)perylene µg/L NA
Benzo(k)fluoranthene µg/L 0.34
Chrysene µg/L 3.4
Dibenz(a,h)anthracene µg/L 0.0034
Fluoranthene µg/L 800
Fluorene µg/L 290
Indeno(1,2,3-cd)pyrene µg/L 0.034
Naphthalene µg/L 0.17
Phenanthrene µg/L NA
Pyrene µg/L 120

Semi-Volatile Organics - SW8270D
1,2,4-Trichlorobenzene µg/L 1.1
2,4,5-Trichlorophenol µg/L 1,200
2,4,6-Trichlorophenol µg/L 4

S13-CAM-DW1 S13-CAM-DW1

11/12/2014, 11/13/2014 3/31/2016, 4/1/2016

1411600-003B, -004B 1604069-001, -002

S-CAM-1 S-CAM-2

11/12/2014, 11/13/201411/12/2014
1411600-011C,
1411662-002B1411600-013C

0.60 U 0.60 U 0.60 U 0.60 U
0.60 U 0.60 U 0.60 U 0.60 U
0.60 U 0.60 U 0.60 U 0.60 U
0.60 UJ 0.60 UJ 0.60 UJ 0.60 U
64 5.6 0.60 U 0.60 U
1.0 U 1.0 U 1.0 U 1.0 U
11 2.4 0.60 U 0.60 U
380 9.9 1.2 U 1.2 U
0.74 J 0.60 U 0.60 U 0.60 U
2.0 U 2.0 U 2.0 U 2.0 U
280 180 0.60 U 0.60 U
0.60 U 0.60 U 0.60 U 0.60 U
20 5.0 0.60 U 0.60 U
220 11 0.60 U 0.60 U
0.60 U 1.8 0.60 U 0.60 U
0.60 U 0.60 U 0.60 U 0.60 U
2.0 2.2 0.60 U 0.60 U

0.60 U 0.60 U 0.60 U 0.60 U
38 0.82 J 0.60 U 0.60 U

0.60 U 0.60 U 0.60 U 0.60 U
0.60 U 0.60 U 0.60 U 0.60 U
0.60 U 0.60 U 0.60 U 0.60 U
0.60 U 0.60 U 0.60 U 0.60 U
0.60 U 0.60 U 0.60 U 0.60 U

2,900 1,200 -- --
1.6 U 57 -- --
1.6 U 1.6 U -- --
68 34 -- --
1.6 U 1.6 U -- --
1.6 U 1.6 U -- --
1.6 U 1.6 U -- --
1.6 U 1.6 U -- --
1.6 U 1.6 U -- --
1.6 U 1.6 U -- --
1.6 U 1.6 U -- --
1.6 U 1.6 U -- --
1.6 U 64 -- --
1.6 U 1.6 U -- --
730 180 -- --
830 260 -- --
25 7.3 -- --

-- -- -- 0.47 U
-- -- -- 0.47 U
-- -- -- 0.47 U
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SWMU 13 - FUEL SPILL AREA
VALIDATED DATA SUMMARY FOR GROUNDWATER SAMPLES COLLECTED IN SEPTEMBER AND NOVEMBER 2014

TOOELE ARMY DEPOT - SOUTH

Units

SAMPLE ID:   PROJECT 
ACTION 

LIMIT[1]

13-HPGW-01 13-HPGW-02 13-HPGW-03 13-HPGW-04 13-HPGW-05 13-HPGW-05FD* 13-HPGW-06 13-HPGW-07 13-HPGW-08 S-25-88

1409836-003B 1409836-004C

09/17/2014 09/17/2014 09/17/2014 09/17/2014

1409836-010C 1409836-011B 1411600-002C1409836-005C 1409836-006B 1409836-007C 1409836-008CLAB SAMPLE ID:   

11/12/201409/17/2014

1409836-009B

DATE SAMPLED:   09/18/2014 09/17/2014 09/17/2014 09/18/2014

2,4-Dichlorophenol µg/L 46 -- -- -- -- -- -- -- -- -- --
2,4-Dimethylphenol µg/L 360 -- -- -- -- -- -- -- -- -- --
2,4-Dinitrophenol µg/L 39 -- -- -- -- -- -- -- -- -- --
2,4-Dinitrotoluene µg/L 0.24 -- -- -- -- -- -- -- -- -- --
2,6-Dinitrotoluene µg/L 0.048 -- -- -- -- -- -- -- -- -- --
2-Chloronaphthalene µg/L 750 -- -- -- -- -- -- -- -- -- --
2-Chlorophenol µg/L 91 -- -- -- -- -- -- -- -- -- --
2-Methylnaphthalene µg/L 36 -- -- -- -- -- -- -- -- -- --
2-Methylphenol µg/L 930 -- -- -- -- -- -- -- -- -- --
2-Nitroaniline µg/L 190 -- -- -- -- -- -- -- -- -- --
2-Nitrophenol µg/L NA -- -- -- -- -- -- -- -- -- --
3,3'-Dichlorobenzidine µg/L 0.12 -- -- -- -- -- -- -- -- -- --
3-Methylphenol + 4-Methylphenol µg/L 930 -- -- -- -- -- -- -- -- -- --
3-Nitroaniline µg/L NA -- -- -- -- -- -- -- -- -- --
4,6-Dinitro-2-methylphenol µg/L 1.5 -- -- -- -- -- -- -- -- -- --
4-Bromophenyl-phenylether µg/L NA -- -- -- -- -- -- -- -- -- --
4-Chloro-3-methylphenol µg/L 1,400 -- -- -- -- -- -- -- -- -- --
4-Chlorophenyl-phenylether µg/L NA -- -- -- -- -- -- -- -- -- --
4-Nitroaniline µg/L 3.8 -- -- -- -- -- -- -- -- -- --
4-Nitrophenol µg/L NA -- -- -- -- -- -- -- -- -- --
Acenaphthene µg/L 530 -- -- -- -- -- -- -- -- -- --
Acenaphthylene µg/L NA -- -- -- -- -- -- -- -- -- --
Anthracene µg/L 1,800 -- -- -- -- -- -- -- -- -- --
Benzo(a)anthracene µg/L 0.034 -- -- -- -- -- -- -- -- -- --
Benzo(a)pyrene µg/L 0.0034 -- -- -- -- -- -- -- -- -- --
Benzo(b)fluoranthene µg/L 0.034 -- -- -- -- -- -- -- -- -- --
Benzo(g,h,i)perylene µg/L NA -- -- -- -- -- -- -- -- -- --
Benzo(k)fluoranthene µg/L 0.34 -- -- -- -- -- -- -- -- -- --
Benzyl alcohol µg/L 2,000 -- -- -- -- -- -- -- -- -- --
bis(2-Chloroethoxy)methane µg/L 59 -- -- -- -- -- -- -- -- -- --
bis(2-Chloroethyl) ether µg/L 0.014 -- -- -- -- -- -- -- -- -- --
bis(2-Chloroisopropyl)ether µg/L 0.36 -- -- -- -- -- -- -- -- -- --
bis(2-Ethylhexyl)phthalate µg/L 5.6 -- -- -- -- -- -- -- -- -- --
Butylbenzylphthalate µg/L 16 -- -- -- -- -- -- -- -- -- --
Carbazole µg/L NA -- -- -- -- -- -- -- -- -- --
Chrysene µg/L 3.4 -- -- -- -- -- -- -- -- -- --
Dibenz(a,h)anthracene µg/L 0.0034 -- -- -- -- -- -- -- -- -- --
Dibenzofuran µg/L 7.9 -- -- -- -- -- -- -- -- -- --
Diethylphthalate µg/L 15,000 -- -- -- -- -- -- -- -- -- --
Dimethylphthalate µg/L NA -- -- -- -- -- -- -- -- -- --
Di-n-butyl phthalate µg/L 900 -- -- -- -- -- -- -- -- -- --
Di-n-octyl phthalate µg/L 200 -- -- -- -- -- -- -- -- -- --
Fluoranthene µg/L 800 -- -- -- -- -- -- -- -- -- --
Fluorene µg/L 290 -- -- -- -- -- -- -- -- -- --
Hexachlorobenzene µg/L 0.049 -- -- -- -- -- -- -- -- -- --
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SWMU 13 - FUEL SPILL AREA
VALIDATED DATA SUMMARY FOR GROUNDWATER SAMPLES COLLECTED IN SEPTEMBER AND NOVEMBER 2014

TOOELE ARMY DEPOT - SOUTH

Units

SAMPLE ID:   PROJECT 
ACTION 

LIMIT[1]

LAB SAMPLE ID:   

DATE SAMPLED:   

2,4-Dichlorophenol µg/L 46
2,4-Dimethylphenol µg/L 360
2,4-Dinitrophenol µg/L 39
2,4-Dinitrotoluene µg/L 0.24
2,6-Dinitrotoluene µg/L 0.048
2-Chloronaphthalene µg/L 750
2-Chlorophenol µg/L 91
2-Methylnaphthalene µg/L 36
2-Methylphenol µg/L 930
2-Nitroaniline µg/L 190
2-Nitrophenol µg/L NA
3,3'-Dichlorobenzidine µg/L 0.12
3-Methylphenol + 4-Methylphenol µg/L 930
3-Nitroaniline µg/L NA
4,6-Dinitro-2-methylphenol µg/L 1.5
4-Bromophenyl-phenylether µg/L NA
4-Chloro-3-methylphenol µg/L 1,400
4-Chlorophenyl-phenylether µg/L NA
4-Nitroaniline µg/L 3.8
4-Nitrophenol µg/L NA
Acenaphthene µg/L 530
Acenaphthylene µg/L NA
Anthracene µg/L 1,800
Benzo(a)anthracene µg/L 0.034
Benzo(a)pyrene µg/L 0.0034
Benzo(b)fluoranthene µg/L 0.034
Benzo(g,h,i)perylene µg/L NA
Benzo(k)fluoranthene µg/L 0.34
Benzyl alcohol µg/L 2,000
bis(2-Chloroethoxy)methane µg/L 59
bis(2-Chloroethyl) ether µg/L 0.014
bis(2-Chloroisopropyl)ether µg/L 0.36
bis(2-Ethylhexyl)phthalate µg/L 5.6
Butylbenzylphthalate µg/L 16
Carbazole µg/L NA
Chrysene µg/L 3.4
Dibenz(a,h)anthracene µg/L 0.0034
Dibenzofuran µg/L 7.9
Diethylphthalate µg/L 15,000
Dimethylphthalate µg/L NA
Di-n-butyl phthalate µg/L 900
Di-n-octyl phthalate µg/L 200
Fluoranthene µg/L 800
Fluorene µg/L 290
Hexachlorobenzene µg/L 0.049

S-26-88

11/12/2014

S-87-91 S-91-91S-29-88 S-30-88 S-55-90 S-55-90FD* S-78-91

11/12/2014 11/12/2014 11/12/2014

S-81-91 S-82-91

11/12/2014 11/12/2014

1411600-014B

11/12/2014 11/12/2014 11/12/2014

1411600-005C 1411600-017B 1411600-010C 1411600-006B 1411600-016B1411600-009C 1411600-007B 1411600-008B 1411600-015B

11/12/2014

-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --
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SWMU 13 - FUEL SPILL AREA
VALIDATED DATA SUMMARY FOR GROUNDWATER SAMPLES COLLECTED IN SEPTEMBER AND NOVEMBER 2014

TOOELE ARMY DEPOT - SOUTH

Units

SAMPLE ID:   PROJECT 
ACTION 

LIMIT[1]

LAB SAMPLE ID:   

DATE SAMPLED:   

2,4-Dichlorophenol µg/L 46
2,4-Dimethylphenol µg/L 360
2,4-Dinitrophenol µg/L 39
2,4-Dinitrotoluene µg/L 0.24
2,6-Dinitrotoluene µg/L 0.048
2-Chloronaphthalene µg/L 750
2-Chlorophenol µg/L 91
2-Methylnaphthalene µg/L 36
2-Methylphenol µg/L 930
2-Nitroaniline µg/L 190
2-Nitrophenol µg/L NA
3,3'-Dichlorobenzidine µg/L 0.12
3-Methylphenol + 4-Methylphenol µg/L 930
3-Nitroaniline µg/L NA
4,6-Dinitro-2-methylphenol µg/L 1.5
4-Bromophenyl-phenylether µg/L NA
4-Chloro-3-methylphenol µg/L 1,400
4-Chlorophenyl-phenylether µg/L NA
4-Nitroaniline µg/L 3.8
4-Nitrophenol µg/L NA
Acenaphthene µg/L 530
Acenaphthylene µg/L NA
Anthracene µg/L 1,800
Benzo(a)anthracene µg/L 0.034
Benzo(a)pyrene µg/L 0.0034
Benzo(b)fluoranthene µg/L 0.034
Benzo(g,h,i)perylene µg/L NA
Benzo(k)fluoranthene µg/L 0.34
Benzyl alcohol µg/L 2,000
bis(2-Chloroethoxy)methane µg/L 59
bis(2-Chloroethyl) ether µg/L 0.014
bis(2-Chloroisopropyl)ether µg/L 0.36
bis(2-Ethylhexyl)phthalate µg/L 5.6
Butylbenzylphthalate µg/L 16
Carbazole µg/L NA
Chrysene µg/L 3.4
Dibenz(a,h)anthracene µg/L 0.0034
Dibenzofuran µg/L 7.9
Diethylphthalate µg/L 15,000
Dimethylphthalate µg/L NA
Di-n-butyl phthalate µg/L 900
Di-n-octyl phthalate µg/L 200
Fluoranthene µg/L 800
Fluorene µg/L 290
Hexachlorobenzene µg/L 0.049

S13-CAM-DW1 S13-CAM-DW1

11/12/2014, 11/13/2014 3/31/2016, 4/1/2016

1411600-003B, -004B 1604069-001, -002

S-CAM-1 S-CAM-2

11/12/2014, 11/13/201411/12/2014
1411600-011C,
1411662-002B1411600-013C

-- -- -- 0.47 U
-- -- -- 0.93 U
-- -- -- 9.3 UJ
-- -- -- 0.47 U
-- -- -- 0.47 U
-- -- -- 0.93 U
-- -- -- 0.47 U
-- -- -- 0.47 U
-- -- -- 0.47 U
-- -- -- 0.47 U
-- -- -- 0.47 U
-- -- -- 9.3 U
-- -- -- 0.93 U
-- -- -- 0.93 U
-- -- -- 2.3 UJ
-- -- -- 2.3 U
-- -- -- 0.47 U
-- -- -- 0.47 U
-- -- -- 0.47 U
-- -- -- 9.3 U
-- -- -- 0.47 U
-- -- -- 0.47 U
-- -- -- 0.47 U
-- -- -- 0.47 U
-- -- -- 0.47 U
-- -- -- 0.47 U
-- -- -- 0.47 UJ
-- -- -- 0.47 U
-- -- -- 0.47 U
-- -- -- 0.47 U
-- -- -- 0.47 U
-- -- -- 0.47 U
-- -- -- 1.5 J
-- -- -- 0.83 J
-- -- -- 0.47 U
-- -- -- 0.47 U
-- -- -- 0.47 U
-- -- -- 0.47 U
-- -- -- 0.48 J
-- -- -- 7.6
-- -- -- 0.47 U
-- -- -- 0.47 U
-- -- -- 0.47 U
-- -- -- 0.47 U
-- -- -- 0.47 U
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SWMU 13 - FUEL SPILL AREA
VALIDATED DATA SUMMARY FOR GROUNDWATER SAMPLES COLLECTED IN SEPTEMBER AND NOVEMBER 2014

TOOELE ARMY DEPOT - SOUTH

Units

SAMPLE ID:   PROJECT 
ACTION 

LIMIT[1]

13-HPGW-01 13-HPGW-02 13-HPGW-03 13-HPGW-04 13-HPGW-05 13-HPGW-05FD* 13-HPGW-06 13-HPGW-07 13-HPGW-08 S-25-88

1409836-003B 1409836-004C

09/17/2014 09/17/2014 09/17/2014 09/17/2014

1409836-010C 1409836-011B 1411600-002C1409836-005C 1409836-006B 1409836-007C 1409836-008CLAB SAMPLE ID:   

11/12/201409/17/2014

1409836-009B

DATE SAMPLED:   09/18/2014 09/17/2014 09/17/2014 09/18/2014

Hexachlorobutadiene µg/L 0.3 -- -- -- -- -- -- -- -- -- --
Hexachloroethane µg/L 0.9 -- -- -- -- -- -- -- -- -- --
Indeno(1,2,3-cd)pyrene µg/L 0.034 -- -- -- -- -- -- -- -- -- --
Isophorone µg/L 78 -- -- -- -- -- -- -- -- -- --
Naphthalene µg/L 0.17 -- -- -- -- -- -- -- -- -- --
Nitrobenzene µg/L 0.14 -- -- -- -- -- -- -- -- -- --
n-Nitrosodimethylamine µg/L 0.00049 -- -- -- -- -- -- -- -- -- --
n-Nitroso-di-n-propylamine µg/L 0.011 -- -- -- -- -- -- -- -- -- --
n-Nitrosodiphenylamine µg/L 12 -- -- -- -- -- -- -- -- -- --
Pentachlorophenol µg/L 0.04 -- -- -- -- -- -- -- -- -- --
Phenanthrene µg/L NA -- -- -- -- -- -- -- -- -- --
Phenol µg/L 5,800 -- -- -- -- -- -- -- -- -- --
Pyrene µg/L 120 -- -- -- -- -- -- -- -- -- --

Agent Breakdown Products - SW8321M
Diisopropylmethylphosphonate (DIMP) µg/L 1,600 -- -- 5.0 U -- 5.0 U 5.0 UJ -- -- -- --
Dimethylmethylphosphonate (DMMP) µg/L 46 -- -- 5.0 U -- 5.0 U 5.0 UJ -- -- -- --
Ethylmethylphosphonic acid (EMPA) µg/L NA -- -- 5.0 U -- 5.0 UJ 5.0 U -- -- -- --
Isopropyl methylphosphonic acid (IMPA) µg/L 2,000 -- -- 10 U -- 10 UJ 10 U -- -- -- --
Methylphosphonic acid (MPA) µg/L 1,200 -- -- 50 R -- 50 R 50 R -- -- -- --
Thiodiglycol (TDG) µg/L 1,400 -- -- 5.0 U -- 5.0 U 5.0 UJ -- -- -- --

Total Metals - SW6020A/SW7470A
Antimony µg/L 7.8 -- -- -- -- -- -- -- -- -- --
Arsenic µg/L 0.052 -- -- -- -- -- -- -- -- -- --
Barium µg/L 3,800 -- -- -- -- -- -- -- -- -- --
Beryllium µg/L 25 -- -- -- -- -- -- -- -- -- --
Cadmium µg/L 9.2 -- -- -- -- -- -- -- -- -- --
Chromium µg/L 22,000 -- -- -- -- -- -- -- -- -- --
Cobalt µg/L 6 -- -- -- -- -- -- -- -- -- --
Copper µg/L 800 -- -- -- -- -- -- -- -- -- --
Lead µg/L 15 -- -- -- -- -- -- -- -- -- --
Manganese µg/L 430 -- -- -- -- -- -- -- -- -- --
Mercury µg/L 5.7 -- -- -- -- -- -- -- -- -- --
Molybdenum µg/L 100 -- -- -- -- -- -- -- -- -- --
Nickel µg/L 390 -- -- -- -- -- -- -- -- -- --
Selenium µg/L 100 -- -- -- -- -- -- -- -- -- --
Silver µg/L 94 -- -- -- -- -- -- -- -- -- --
Thallium µg/L 0.2 -- -- -- -- -- -- -- -- -- --
Vanadium µg/L 86 -- -- -- -- -- -- -- -- -- --
Zinc µg/L 6,000 -- -- -- -- -- -- -- -- -- --

Cations - SW6020A
Calcium µg/L NA -- -- -- -- -- -- -- -- -- --
Iron µg/L NA -- -- -- -- -- -- -- -- -- --
Magnesium µg/L NA -- -- -- -- -- -- -- -- -- --
Sodium µg/L NA -- -- -- -- -- -- -- -- -- --
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SWMU 13 - FUEL SPILL AREA
VALIDATED DATA SUMMARY FOR GROUNDWATER SAMPLES COLLECTED IN SEPTEMBER AND NOVEMBER 2014

TOOELE ARMY DEPOT - SOUTH

Units

SAMPLE ID:   PROJECT 
ACTION 

LIMIT[1]

LAB SAMPLE ID:   

DATE SAMPLED:   

Hexachlorobutadiene µg/L 0.3
Hexachloroethane µg/L 0.9
Indeno(1,2,3-cd)pyrene µg/L 0.034
Isophorone µg/L 78
Naphthalene µg/L 0.17
Nitrobenzene µg/L 0.14
n-Nitrosodimethylamine µg/L 0.00049
n-Nitroso-di-n-propylamine µg/L 0.011
n-Nitrosodiphenylamine µg/L 12
Pentachlorophenol µg/L 0.04
Phenanthrene µg/L NA
Phenol µg/L 5,800
Pyrene µg/L 120

Agent Breakdown Products - SW8321M
Diisopropylmethylphosphonate (DIMP) µg/L 1,600
Dimethylmethylphosphonate (DMMP) µg/L 46
Ethylmethylphosphonic acid (EMPA) µg/L NA
Isopropyl methylphosphonic acid (IMPA) µg/L 2,000
Methylphosphonic acid (MPA) µg/L 1,200
Thiodiglycol (TDG) µg/L 1,400

Total Metals - SW6020A/SW7470A
Antimony µg/L 7.8
Arsenic µg/L 0.052
Barium µg/L 3,800
Beryllium µg/L 25
Cadmium µg/L 9.2
Chromium µg/L 22,000
Cobalt µg/L 6
Copper µg/L 800
Lead µg/L 15
Manganese µg/L 430
Mercury µg/L 5.7
Molybdenum µg/L 100
Nickel µg/L 390
Selenium µg/L 100
Silver µg/L 94
Thallium µg/L 0.2
Vanadium µg/L 86
Zinc µg/L 6,000

Cations - SW6020A
Calcium µg/L NA
Iron µg/L NA
Magnesium µg/L NA
Sodium µg/L NA

S-26-88

11/12/2014

S-87-91 S-91-91S-29-88 S-30-88 S-55-90 S-55-90FD* S-78-91

11/12/2014 11/12/2014 11/12/2014

S-81-91 S-82-91

11/12/2014 11/12/2014

1411600-014B

11/12/2014 11/12/2014 11/12/2014

1411600-005C 1411600-017B 1411600-010C 1411600-006B 1411600-016B1411600-009C 1411600-007B 1411600-008B 1411600-015B

11/12/2014

-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --

5.0 U -- -- -- -- 3.9 J- -- -- -- --
5.0 U -- -- -- -- 5.0 UJ -- -- -- --
5.0 UJ -- -- -- -- 5.0 UJ -- -- -- --
10 UJ -- -- -- -- 260 J- -- -- -- --
50 R -- -- -- -- 50 R -- -- -- --
5.0 U -- -- -- -- 5.0 UJ -- -- -- --

-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --
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SWMU 13 - FUEL SPILL AREA
VALIDATED DATA SUMMARY FOR GROUNDWATER SAMPLES COLLECTED IN SEPTEMBER AND NOVEMBER 2014

TOOELE ARMY DEPOT - SOUTH

Units

SAMPLE ID:   PROJECT 
ACTION 

LIMIT[1]

LAB SAMPLE ID:   

DATE SAMPLED:   

Hexachlorobutadiene µg/L 0.3
Hexachloroethane µg/L 0.9
Indeno(1,2,3-cd)pyrene µg/L 0.034
Isophorone µg/L 78
Naphthalene µg/L 0.17
Nitrobenzene µg/L 0.14
n-Nitrosodimethylamine µg/L 0.00049
n-Nitroso-di-n-propylamine µg/L 0.011
n-Nitrosodiphenylamine µg/L 12
Pentachlorophenol µg/L 0.04
Phenanthrene µg/L NA
Phenol µg/L 5,800
Pyrene µg/L 120

Agent Breakdown Products - SW8321M
Diisopropylmethylphosphonate (DIMP) µg/L 1,600
Dimethylmethylphosphonate (DMMP) µg/L 46
Ethylmethylphosphonic acid (EMPA) µg/L NA
Isopropyl methylphosphonic acid (IMPA) µg/L 2,000
Methylphosphonic acid (MPA) µg/L 1,200
Thiodiglycol (TDG) µg/L 1,400

Total Metals - SW6020A/SW7470A
Antimony µg/L 7.8
Arsenic µg/L 0.052
Barium µg/L 3,800
Beryllium µg/L 25
Cadmium µg/L 9.2
Chromium µg/L 22,000
Cobalt µg/L 6
Copper µg/L 800
Lead µg/L 15
Manganese µg/L 430
Mercury µg/L 5.7
Molybdenum µg/L 100
Nickel µg/L 390
Selenium µg/L 100
Silver µg/L 94
Thallium µg/L 0.2
Vanadium µg/L 86
Zinc µg/L 6,000

Cations - SW6020A
Calcium µg/L NA
Iron µg/L NA
Magnesium µg/L NA
Sodium µg/L NA

S13-CAM-DW1 S13-CAM-DW1

11/12/2014, 11/13/2014 3/31/2016, 4/1/2016

1411600-003B, -004B 1604069-001, -002

S-CAM-1 S-CAM-2

11/12/2014, 11/13/201411/12/2014
1411600-011C,
1411662-002B1411600-013C

-- -- -- 0.47 U
-- -- -- 0.47 UJ
-- -- -- 0.47 U
-- -- -- 0.93 U
-- -- -- 0.47 U
-- -- -- 0.47 U
-- -- -- 0.47 U
-- -- -- 0.47 U
-- -- -- 0.47 U
-- -- -- 2.3 U
-- -- -- 0.36 J
-- -- -- 0.47 U
-- -- -- 0.47 U

-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --

-- -- 1.9 J 0.85 J
-- -- 50 69
-- -- 44 29
-- -- 5.0 U 1.0 U
-- -- 0.64 J 0.74 J
-- -- 4.1 J 3.0 J
-- -- 6.2 1.9 J
-- -- 39 11
-- -- 0.78 J 0.63 J
-- -- 1,200 980
-- -- 0.10 U 0.10 U
-- -- 240 57 J+
-- -- 28 18
-- -- 16 7.0
-- -- 0.50 U 0.50 U
-- -- 0.32 J 0.26 J
-- -- 1.8 J 0.62 J
-- -- 45 J 14 J

-- 98,000 700,000 --
-- 8,800 1,400 --
-- 290,000 1,300,000 --
-- 660,000 4,500,000 --
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SWMU 13 - FUEL SPILL AREA
VALIDATED DATA SUMMARY FOR GROUNDWATER SAMPLES COLLECTED IN SEPTEMBER AND NOVEMBER 2014

TOOELE ARMY DEPOT - SOUTH

Units

SAMPLE ID:   PROJECT 
ACTION 

LIMIT[1]

13-HPGW-01 13-HPGW-02 13-HPGW-03 13-HPGW-04 13-HPGW-05 13-HPGW-05FD* 13-HPGW-06 13-HPGW-07 13-HPGW-08 S-25-88

1409836-003B 1409836-004C

09/17/2014 09/17/2014 09/17/2014 09/17/2014

1409836-010C 1409836-011B 1411600-002C1409836-005C 1409836-006B 1409836-007C 1409836-008CLAB SAMPLE ID:   

11/12/201409/17/2014

1409836-009B

DATE SAMPLED:   09/18/2014 09/17/2014 09/17/2014 09/18/2014

Anions - EPA 300.0
Chloride mg/L NA -- -- -- -- -- -- -- -- -- --
Nitrogen, Nitrate-N mg/L NA -- -- -- -- -- -- -- -- -- --
Sulfate mg/L NA -- -- -- -- -- -- -- -- -- --

Total Dissolved Solids - SM2540C
Residue, Dissolved mg/L NA -- -- -- -- -- -- -- -- -- --

QA NOTES AND DATA QUALIFIERS:
   (NO CODE) - Confirmed identification.
   U - Analyte was analyzed for but not detected above the limit of detection (LOD).
   UJ - Analyte not detected, reported LOD may be inaccurate or imprecise.
   J - Analyte detected, estimated concentration.
   J- - Analyte detected, estimated concentration with a low bias.
   J+ - Analyte detected, estimated concentration with a high bias.
   R - Rejected result.
   *  -  Field duplicate of sample on left.
   Detections are bolded.
   Detections above the PAL are highlighted.

NOTES:

  NA - Limit not available.
  -- - Analyte not tested.

  [1]  For DRO,  Project Action Limits are the State of Utah LUST Tier 1 screening levels, used only as a guideline for determining the extent of DRO contamination.
For all other analyses, Project Action Limits are the USEPA (May 2014) tapwater RSLs, using a target risk of 1 x 10-6 and a target HQ of 1.0.
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SWMU 13 - FUEL SPILL AREA
VALIDATED DATA SUMMARY FOR GROUNDWATER SAMPLES COLLECTED IN SEPTEMBER AND NOVEMBER 2014

TOOELE ARMY DEPOT - SOUTH

Units

SAMPLE ID:   PROJECT 
ACTION 

LIMIT[1]

LAB SAMPLE ID:   

DATE SAMPLED:   

Anions - EPA 300.0
Chloride mg/L NA
Nitrogen, Nitrate-N mg/L NA
Sulfate mg/L NA

Total Dissolved Solids - SM2540C
Residue, Dissolved mg/L NA

S-26-88

11/12/2014

S-87-91 S-91-91S-29-88 S-30-88 S-55-90 S-55-90FD* S-78-91

11/12/2014 11/12/2014 11/12/2014

S-81-91 S-82-91

11/12/2014 11/12/2014

1411600-014B

11/12/2014 11/12/2014 11/12/2014

1411600-005C 1411600-017B 1411600-010C 1411600-006B 1411600-016B1411600-009C 1411600-007B 1411600-008B 1411600-015B

11/12/2014

-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- --

QA NOTES AND DATA QUALIFIERS:
   (NO CODE) - Confirmed identification.
   U - Analyte was analyzed for but not detected above the limit of detection (LOD).
   UJ - Analyte not detected, reported LOD may be inaccurate or imprecise.
   J - Analyte detected, estimated concentration.
   J- - Analyte detected, estimated concentration with a low bias.
   J+ - Analyte detected, estimated concentration with a high bias.
   R - Rejected result.
   *  -  Field duplicate of sample on left.
   Detections are bolded.
   Detections above the PAL are highlighted.

NOTES:

  NA - Limit not available.
  -- - Analyte not tested.

  [1]  For DRO,  Project Action Limits are the State of Utah LUST Tier 1 screening levels, used only as a guideline for determining the extent of DRO contamination.
For all other analyses, Project Action Limits are the USEPA (May 2014) tapwater RSLs, using a target risk of 1 x 10-6 and a target HQ of 1.0.
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SWMU 13 - FUEL SPILL AREA
VALIDATED DATA SUMMARY FOR GROUNDWATER SAMPLES COLLECTED IN SEPTEMBER AND NOVEMBER 2014

TOOELE ARMY DEPOT - SOUTH

Units

SAMPLE ID:   PROJECT 
ACTION 

LIMIT[1]

LAB SAMPLE ID:   

DATE SAMPLED:   

Anions - EPA 300.0
Chloride mg/L NA
Nitrogen, Nitrate-N mg/L NA
Sulfate mg/L NA

Total Dissolved Solids - SM2540C
Residue, Dissolved mg/L NA

S13-CAM-DW1 S13-CAM-DW1

11/12/2014, 11/13/2014 3/31/2016, 4/1/2016

1411600-003B, -004B 1604069-001, -002

S-CAM-1 S-CAM-2

11/12/2014, 11/13/201411/12/2014
1411600-011C,
1411662-002B1411600-013C

-- 480 7,100 --
-- 0.025 U 0.025 U --
-- 590 3,100 --

-- 2,800 17,000 16,000

QA NOTES AND DATA QUALIFIERS:
   (NO CODE) - Confirmed identification.
   U - Analyte was analyzed for but not detected above the limit of detection (LOD).
   UJ - Analyte not detected, reported LOD may be inaccurate or imprecise.
   J - Analyte detected, estimated concentration.
   J- - Analyte detected, estimated concentration with a low bias.
   J+ - Analyte detected, estimated concentration with a high bias.
   R - Rejected result.
   *  -  Field duplicate of sample on left.
   Detections are bolded.
   Detections above the PAL are highlighted.

NOTES:

   NA - Limit not available.
   -- - Analyte not tested.

   [1]  For DRO,  Project Action Limits are the State of Utah LUST Tier 1 screening levels, 
used only as a guideline for determining the extent of DRO contamination. For all other 
analyses, Project Action Limits are the USEPA (May 2014) tapwater RSLs, using a target 
risk of 1 x 10-6 and a target HQ of 1.0.
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SWMU 13 - FUEL SPILL AREA
VALIDATED DATA SUMMARY FOR FIELD QC WATER SAMPLES COLLECTED SEPTEMBER THROUGH NOVEMBER 2014

TOOELE ARMY DEPOT - SOUTH

Units

Total Petroleum Hydrocarbons - SW8015D

Diesel Range Organics C10-C28 µg/L 10,000 230 U -- 220 U 210 UJ -- -- -- -- -- -- --

Volatile Organics - SW8260C

1,1,1,2-Tetrachloroethane µg/L 0.57 0.60 U -- 0.60 U 0.60 U -- 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U

1,1,1-Trichloroethane µg/L 8,000 0.60 U -- 0.60 U 0.60 U -- 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U

1,1,2,2-Tetrachloroethane µg/L 0.076 0.60 U -- 0.60 U 0.60 U -- 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U

1,1,2-Trichloroethane µg/L 0.28 0.60 U -- 0.60 U 0.60 U -- 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U

1,1-Dichloroethane µg/L 2.7 0.60 U -- 0.60 U 0.60 U -- 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U

1,1-Dichloroethene µg/L 280 0.60 U -- 0.60 U 0.60 U -- 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U

1,1-Dichloropropene µg/L NA 0.60 U -- 0.60 U 0.60 U -- 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U

1,2,3-Trichlorobenzene µg/L 7 0.60 U -- 0.60 U 0.60 U -- 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U

1,2,3-Trichloropropane µg/L 0.00075 1.0 U -- 1.0 U 1.0 U -- 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

1,2,3-Trimethylbenzene µg/L 10 0.60 UJ -- 0.60 UJ 0.60 U -- 0.60 UJ 0.60 UJ 0.60 U 0.60 U 0.60 U 0.60 U

1,2,4-Trichlorobenzene µg/L 1.1 0.60 U -- 0.60 U 0.60 U -- 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U

1,2,4-Trimethylbenzene µg/L 15 0.60 U -- 0.60 U 0.60 U -- 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U

1,2-Dibromo-3-chloropropane µg/L 0.00033 1.0 U -- 1.0 U 1.0 U -- 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

1,2-Dibromoethane µg/L 0.0075 0.60 U -- 0.60 U 0.60 U -- 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U

1,2-Dichlorobenzene µg/L 300 0.60 U -- 0.60 U 0.60 U -- 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U

1,2-Dichloroethane µg/L 0.17 0.60 U -- 0.60 U 0.60 U -- 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U

1,2-Dichloropropane µg/L 0.44 0.60 U -- 0.60 U 0.60 U -- 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U

1,3,5-Trimethylbenzene µg/L 120 0.60 U -- 0.60 U 0.60 U -- 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U

1,3-Dichlorobenzene µg/L NA 0.60 U -- 0.60 U 0.60 U -- 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U

1,3-Dichloropropane µg/L 370 0.60 U -- 0.60 U 0.60 U -- 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U

1,4-Dichlorobenzene µg/L 0.48 0.60 U -- 0.60 U 0.60 U -- 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U

2,2-Dichloropropane µg/L NA 0.60 U -- 0.60 U 0.60 U -- 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U

2-Butanone µg/L 5,600 1.4 J -- 10 U 5.0 U -- 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

2-Chlorotoluene µg/L 240 0.60 U -- 0.60 U 0.60 U -- 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U

2-Hexanone µg/L 38 0.60 U -- 0.60 U 0.60 U -- 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U

4-Chlorotoluene µg/L 250 1.0 U -- 1.0 U 1.0 U -- 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

4-Isopropyltoluene µg/L NA 0.60 U -- 0.60 U 0.60 U -- 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U

4-Methyl-2-pentanone (MIBK) µg/L 1,200 0.60 U -- 0.60 U 0.60 U -- 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U

Acetone µg/L 14,000 13 U -- 20 U 4.0 U -- 10 U 4.0 U 4.0 U 10 U 10 U 4.0 U

Benzene µg/L 0.45 0.60 U -- 0.60 U 0.60 U -- 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U

Bromobenzene µg/L 62 0.60 U -- 0.60 U 0.60 U -- 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U

Bromochloromethane µg/L 83 0.60 U -- 0.60 U 0.60 U -- 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U

Bromodichloromethane µg/L 0.13 0.60 U -- 0.60 U 0.60 U -- 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U

Bromoform µg/L 9.2 0.60 U -- 0.60 U 0.60 U -- 0.60 U 0.60 U 0.60 U 0.60 U 0.60 UJ 0.60 U

Bromomethane µg/L 7.5 4.0 UJ -- 4.0 UJ 4.0 U -- 4.0 UJ 4.0 UJ 4.0 U 4.0 U 4.0 U 4.0 U

Carbon disulfide µg/L 810 0.60 U -- 0.60 U 0.60 U -- 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U

Carbon tetrachloride µg/L 0.45 0.60 U -- 0.60 U 0.60 U -- 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U

320-9374-22 1409450-004B 1409836-002C 320-9497-4 1409450-001A
09/08/2014 09/17/2014 10/09/2014 11/12/2014

1411617-001A1411600-001A
11/14/2014

1409450-005A 1409836-001A 1410460-001A

13-TB-02 13-TB-03 13-TB-04 13-TB-0513/30-TB-01A 13/30-TB-01B
09/08/201409/17/2014

SAMPLE ID:   PROJECT 
ACTION 

LIMIT[1]

13-FB-01 30-FB-01(TA) 13/30-EB-01 13-EB-01 13-EB-02(TA)
DATE SAMPLED:   09/08/2014 09/10/2014 09/09/2014 09/17/2014
LAB SAMPLE ID:   1409450-002C
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SWMU 13 - FUEL SPILL AREA
VALIDATED DATA SUMMARY FOR FIELD QC WATER SAMPLES COLLECTED SEPTEMBER THROUGH NOVEMBER 2014

TOOELE ARMY DEPOT - SOUTH

Units
320-9374-22 1409450-004B 1409836-002C 320-9497-4 1409450-001A

09/08/2014 09/17/2014 10/09/2014 11/12/2014
1411617-001A1411600-001A

11/14/2014
1409450-005A 1409836-001A 1410460-001A

13-TB-02 13-TB-03 13-TB-04 13-TB-0513/30-TB-01A 13/30-TB-01B
09/08/201409/17/2014

SAMPLE ID:   PROJECT 
ACTION 

LIMIT[1]

13-FB-01 30-FB-01(TA) 13/30-EB-01 13-EB-01 13-EB-02(TA)
DATE SAMPLED:   09/08/2014 09/10/2014 09/09/2014 09/17/2014
LAB SAMPLE ID:   1409450-002C

Chlorobenzene µg/L 78 0.60 U -- 0.60 U 0.60 U -- 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U

Chloroethane µg/L 21,000 1.0 U -- 1.0 U 1.0 U -- 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

Chloroform µg/L 0.22 0.60 U -- 0.60 U 0.60 U -- 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U

Chloromethane µg/L 190 0.60 U -- 0.60 U 0.60 U -- 0.60 U 0.60 U 0.60 U 0.39 J 0.60 U 0.60 U

cis-1,2-Dichloroethene µg/L 36 0.60 U -- 0.60 U 0.60 U -- 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U

cis-1,3-Dichloropropene µg/L 0.47 0.60 U -- 0.60 U 0.60 U -- 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U

Dibromochloromethane µg/L 0.17 0.60 U -- 0.60 U 0.60 U -- 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U

Dibromomethane µg/L 8 0.60 U -- 0.60 U 0.60 U -- 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U

Dichlorodifluoromethane µg/L 200 0.60 U -- 0.60 U 0.60 UJ -- 0.60 U 0.60 U 0.60 UJ 0.60 U 0.60 UJ 0.60 U

Ethylbenzene µg/L 1.5 0.60 U -- 0.60 U 0.60 U -- 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U

Hexachlorobutadiene µg/L 0.3 1.0 U -- 1.0 U 1.0 U -- 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

Isopropylbenzene µg/L 450 0.60 U -- 0.60 U 0.60 U -- 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U

m,p-Xylene µg/L 190 1.2 U -- 1.2 U 1.2 U -- 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U

Methyl tert-butyl ether µg/L 14 0.60 U -- 0.60 U 0.60 U -- 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U

Methylene chloride µg/L 11 2.0 U -- 2.0 U 2.0 U -- 2.0 U 2.0 U 2.0 U 0.60 U 2.0 U 2.0 U

Naphthalene µg/L 0.17 0.60 U -- 0.60 U 0.60 U -- 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U

n-Butylbenzene µg/L 1,000 0.60 U -- 0.60 U 0.60 U -- 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U

n-Propylbenzene µg/L 660 0.60 U -- 0.60 U 0.60 U -- 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U

o-Xylene µg/L 190 0.60 U -- 0.60 U 0.60 U -- 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U

sec-Butylbenzene µg/L 2,000 0.60 U -- 0.60 U 0.60 U -- 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U

Styrene µg/L 1,200 0.60 U -- 0.60 U 0.60 U -- 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U

tert-Butylbenzene µg/L 690 0.60 U -- 0.60 U 0.60 U -- 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U

Tetrachloroethene µg/L 11 0.60 U -- 0.60 U 0.60 U -- 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U

Toluene µg/L 1,100 0.60 U -- 0.60 U 0.60 U -- 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U

trans-1,2-Dichloroethene µg/L 360 0.60 U -- 0.60 U 0.60 U -- 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U

trans-1,3-Dichloropropene µg/L 0.47 0.60 U -- 0.60 U 0.60 U -- 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U

Trichloroethene µg/L 0.49 0.60 U -- 0.60 U 0.60 U -- 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U

Trichlorofluoromethane µg/L 1,100 0.60 U -- 0.60 U 0.60 U -- 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U

Vinyl chloride µg/L 0.019 0.60 U -- 0.60 U 0.60 U -- 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U 0.60 U

Polynuclear Aromatic Hydrocarbons - SW8270D-LL

2-Methylnaphthalene µg/L 36 0.17 U -- -- 0.15 U -- -- -- -- -- -- --

Acenaphthene µg/L 530 0.17 U -- -- 0.15 U -- -- -- -- -- -- --

Acenaphthylene µg/L NA 0.17 U -- -- 0.15 U -- -- -- -- -- -- --

Anthracene µg/L 1,800 0.17 U -- -- 0.15 U -- -- -- -- -- -- --

Benzo(a)anthracene µg/L 0.034 0.17 U -- -- 0.15 U -- -- -- -- -- -- --

Benzo(a)pyrene µg/L 0.0034 0.17 U -- -- 0.15 U -- -- -- -- -- -- --

Benzo(b)fluoranthene µg/L 0.034 0.17 U -- -- 0.15 U -- -- -- -- -- -- --

Benzo(g,h,i)perylene µg/L NA 0.17 U -- -- 0.15 U -- -- -- -- -- -- --

Benzo(k)fluoranthene µg/L 0.34 0.17 U -- -- 0.15 U -- -- -- -- -- -- --

Chrysene µg/L 3.4 0.17 U -- -- 0.15 U -- -- -- -- -- -- --
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SWMU 13 - FUEL SPILL AREA
VALIDATED DATA SUMMARY FOR FIELD QC WATER SAMPLES COLLECTED SEPTEMBER THROUGH NOVEMBER 2014

TOOELE ARMY DEPOT - SOUTH

Units
320-9374-22 1409450-004B 1409836-002C 320-9497-4 1409450-001A

09/08/2014 09/17/2014 10/09/2014 11/12/2014
1411617-001A1411600-001A

11/14/2014
1409450-005A 1409836-001A 1410460-001A

13-TB-02 13-TB-03 13-TB-04 13-TB-0513/30-TB-01A 13/30-TB-01B
09/08/201409/17/2014

SAMPLE ID:   PROJECT 
ACTION 

LIMIT[1]

13-FB-01 30-FB-01(TA) 13/30-EB-01 13-EB-01 13-EB-02(TA)
DATE SAMPLED:   09/08/2014 09/10/2014 09/09/2014 09/17/2014
LAB SAMPLE ID:   1409450-002C

Dibenz(a,h)anthracene µg/L 0.0034 0.17 U -- -- 0.15 U -- -- -- -- -- -- --

Fluoranthene µg/L 800 0.17 U -- -- 0.15 U -- -- -- -- -- -- --

Fluorene µg/L 290 0.17 U -- -- 0.15 U -- -- -- -- -- -- --

Indeno(1,2,3-cd)pyrene µg/L 0.034 0.17 U -- -- 0.15 U -- -- -- -- -- -- --

Naphthalene µg/L 0.17 0.17 U -- -- 0.090 J -- -- -- -- -- -- --

Phenanthrene µg/L NA 0.17 U -- -- 0.15 U -- -- -- -- -- -- --

Pyrene µg/L 120 0.17 U -- -- 0.15 U -- -- -- -- -- -- --

Agent Breakdown Products - SW8321M

Diisopropylmethylphosphonate (DIMP) µg/L 1,600 -- 5.0 U -- -- 5.0 U -- -- -- -- -- --

Dimethylmethylphosphonate (DMMP) µg/L 46 -- 5.0 U -- -- 5.0 U -- -- -- -- -- --

Ethylmethylphosphonic acid (EMPA) µg/L NA -- 5.0 U -- -- 5.0 U -- -- -- -- -- --

Isopropyl methylphosphonic acid (IMPA) µg/L 2,000 -- 10 U -- -- 10 U -- -- -- -- -- --

Methylphosphonic acid (MPA) µg/L 1,200 -- 50 U -- -- 50 U -- -- -- -- -- --

Thiodiglycol (TDG) µg/L 1,400 -- 10 U -- -- 5.0 U -- -- -- -- -- --

  NA - Limit not available.
  -- - Analyte not tested.

QA NOTES AND DATA QUALIFIERS:

  (NO CODE) - Confirmed identification.
  U - Analyte was analyzed for but not detected above the limit of detection (LOD).
  UJ - Analyte not detected, reported LOD may be inaccurate or imprecise.
  J - Analyte detected, estimated concentration.
  Detections are bolded.
  Detections above the PAL are highlighted.

NOTES:
  [1]  For DRO,  Project Action Limits are the State of Utah LUST Tier 1 screening levels, used only as a guideline for determining extent of DRO contamination.  For all other analyses, Project Action Limits are the USEPA (May 2014)
  tapwater RSLs, using a target risk of 1 x 10-6 and a target HQ of 1.0.

SWMU 13 CMS Work Plan, Report, and Statement of Basis, Appendix A.4 - Field QC Analytical Results Summary (Field QC) Page 3 of 3
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________



Tooele Army Depot – South Area     SWMU 13 CMS Work Plan, Report,  
and Statement of Basis  

 
 

  

 

 

 

 

 

Appendix A.5 
INVESTIGATION DERIVED WASTE 

ANALYTICAL RESULTS SUMMARY 



SWMU 13 - FUEL SPILL AREA
DATA SUMMARY FOR IDW SOIL SAMPLES COLLECTED IN OCTOBER AND NOVEMBER 2014

TOOELE ARMY DEPOT - SOUTH

Units
Total Petroleum Hydrocarbons - SW8015D
Diesel Range Organics C10-C28 mg/Kg 5,000 1,000 14 1,700

Volatile Organics - SW8260C
1,1,1,2-Tetrachloroethane mg/Kg 2 0.045 U 0.055 U 0.052 U
1,1,1-Trichloroethane mg/Kg 8,100 0.045 U 0.055 U 0.052 U
1,1,2,2-Tetrachloroethane mg/Kg 0.6 0.045 U 0.055 U 0.052 UJ
1,1,2-Trichloroethane mg/Kg 1.1 0.045 U 0.055 U 0.052 U
1,1-Dichloroethane mg/Kg 3.6 0.045 U 0.055 U 0.052 U
1,1-Dichloroethene mg/Kg 230 0.045 U 0.055 U 0.052 U
1,1-Dichloropropene mg/Kg NA 0.045 U 0.055 U 0.052 U
1,2,3-Trichlorobenzene mg/Kg 49 0.045 U 0.055 U 0.052 U
1,2,3-Trichloropropane mg/Kg 0.0051 0.045 U 0.055 U 0.052 U
1,2,3-Trimethylbenzene mg/Kg 49 0.13 0.055 U 0.17
1,2,4-Trichlorobenzene mg/Kg 24 0.045 U 0.055 U 0.052 U
1,2,4-Trimethylbenzene mg/Kg 58 0.77 0.055 U 1.9
1,2-Dibromo-3-chloropropane mg/Kg 0.0053 0.074 U 0.092 U 0.087 U
1,2-Dibromoethane mg/Kg 0.036 0.045 U 0.055 U 0.052 U
1,2-Dichlorobenzene mg/Kg 1,800 0.045 U 0.055 U 0.052 U
1,2-Dichloroethane mg/Kg 0.46 0.045 U 0.055 U 0.052 U
1,2-Dichloropropane mg/Kg 1 0.045 U 0.055 U 0.052 U
1,3,5-Trimethylbenzene mg/Kg 780 0.67 0.055 U 1.5
1,3-Dichlorobenzene mg/Kg NA 0.045 U 0.055 U 0.052 U
1,3-Dichloropropane mg/Kg 1,600 0.045 U 0.055 U 0.052 U
1,4-Dichlorobenzene mg/Kg 2.6 0.045 U 0.055 U 0.052 U
2,2-Dichloropropane mg/Kg NA 0.045 U 0.055 U 0.052 U
2-Butanone mg/Kg 27,000 0.37 U 0.46 U 0.43 U
2-Chlorotoluene mg/Kg 1,600 0.045 U 0.055 U 0.052 U

1411618-002C

13-IDW-S2
DATE SAMPLED:   10/09/2014 11/14/2014 11/14/2014

SAMPLE ID:   PROJECT 
ACTION 

LIMIT[1]

13/30-IDW-S1 13-IDW-S1

LAB SAMPLE ID:   1410453-001C 1411618-001C
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SWMU 13 - FUEL SPILL AREA
DATA SUMMARY FOR IDW SOIL SAMPLES COLLECTED IN OCTOBER AND NOVEMBER 2014

TOOELE ARMY DEPOT - SOUTH

Units
1411618-002C

13-IDW-S2
DATE SAMPLED:   10/09/2014 11/14/2014 11/14/2014

SAMPLE ID:   PROJECT 
ACTION 

LIMIT[1]

13/30-IDW-S1 13-IDW-S1

LAB SAMPLE ID:   1410453-001C 1411618-001C

2-Hexanone mg/Kg 200 0.045 U 0.055 U 0.052 U
4-Chlorotoluene mg/Kg 1,600 0.045 U 0.055 U 0.052 U
4-Isopropyltoluene mg/Kg NA 0.30 0.055 U 0.64
4-Methyl-2-pentanone (MIBK) mg/Kg 5,300 0.045 U 0.055 U 0.052 U
Acetone mg/Kg 61,000 0.076 J 0.37 U 0.43 UJ
Benzene mg/Kg 1.2 0.045 U 0.055 U 0.052 U
Bromobenzene mg/Kg 290 0.045 U 0.055 U 0.052 U
Bromochloromethane mg/Kg 150 0.045 U 0.055 U 0.052 U
Bromodichloromethane mg/Kg 0.29 0.045 U 0.055 U 0.052 U
Bromoform mg/Kg 67 0.045 U 0.055 U 0.052 UJ
Bromomethane mg/Kg 6.8 0.30 U 0.37 U 0.35 U
Carbon disulfide mg/Kg 770 0.045 U 0.055 U 0.052 U
Carbon tetrachloride mg/Kg 0.65 0.045 U 0.055 U 0.052 U
Chlorobenzene mg/Kg 280 0.045 U 0.055 U 0.052 U
Chloroethane mg/Kg 14,000 0.30 U 0.37 U 0.35 U
Chloroform mg/Kg 0.32 0.045 U 0.055 U 0.052 U
Chloromethane mg/Kg 110 0.045 U 0.055 U 0.052 U
cis-1,2-Dichloroethene mg/Kg 160 0.045 U 0.055 U 0.052 U
cis-1,3-Dichloropropene mg/Kg 1.8 0.045 U 0.055 U 0.052 U
Dibromochloromethane mg/Kg 0.73 0.045 U 0.055 U 0.052 U
Dibromomethane mg/Kg 23 0.045 U 0.055 U 0.052 U
Dichlorodifluoromethane mg/Kg 87 0.045 U 0.055 U 0.052 U
Ethylbenzene mg/Kg 5.8 0.048 J 0.055 U 0.11
Hexachlorobutadiene mg/Kg 6.8 0.045 U 0.055 U 0.052 U
Isopropylbenzene mg/Kg 1,900 0.054 J 0.055 U 0.22
m,p-Xylene mg/Kg 550 0.089 U 0.11 U 0.10 U
Methyl tert-butyl ether mg/Kg 47 0.045 U 0.055 U 0.052 U
Methylene chloride mg/Kg 57 0.15 UJ 0.18 U 0.17 U
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SWMU 13 - FUEL SPILL AREA
DATA SUMMARY FOR IDW SOIL SAMPLES COLLECTED IN OCTOBER AND NOVEMBER 2014

TOOELE ARMY DEPOT - SOUTH

Units
1411618-002C

13-IDW-S2
DATE SAMPLED:   10/09/2014 11/14/2014 11/14/2014

SAMPLE ID:   PROJECT 
ACTION 

LIMIT[1]

13/30-IDW-S1 13-IDW-S1

LAB SAMPLE ID:   1410453-001C 1411618-001C

Naphthalene mg/Kg 3.8 1.9 0.055 U 1.1
n-Butylbenzene mg/Kg 3,900 0.70 0.055 U 0.052 U
n-Propylbenzene mg/Kg 3,300 0.17 0.055 U 0.68
o-Xylene mg/Kg 650 0.019 J 0.055 U 0.060 J
sec-Butylbenzene mg/Kg 7,800 0.24 0.055 U 0.49
Styrene mg/Kg 6,000 0.045 U 0.055 U 0.052 U
tert-Butylbenzene mg/Kg 7,800 0.13 0.055 U 0.31
Tetrachloroethene mg/Kg 24 0.045 U 0.055 U 0.052 U
Toluene mg/Kg 4,900 0.045 U 0.055 U 0.052 U
trans-1,2-Dichloroethene mg/Kg 1,600 0.045 U 0.055 U 0.052 U
trans-1,3-Dichloropropene mg/Kg 1.8 0.045 U 0.055 U 0.052 U
Trichloroethene mg/Kg 0.94 0.045 U 0.055 U 0.052 U
Trichlorofluoromethane mg/Kg 730 0.045 U 0.055 U 0.052 U
Vinyl chloride mg/Kg 0.059 0.045 U 0.055 U 0.052 U

Agent Breakdown Products - SW8321M
Diisopropylmethylphosphonate (DIMP) mg/Kg 6,300 0.012 UJ -- --
Dimethylmethylphosphonate (DMMP) mg/Kg 310 0.012 U -- --
Ethylmethylphosphonic acid (EMPA) mg/Kg NA 0.0061 UJ -- --
Isopropyl methylphosphonic acid (IMPA) mg/Kg 6,200 0.012 UJ -- --
Methylphosphonic acid (MPA) mg/Kg 3,700 0.061 UJ -- --
Thiodiglycol (TDG) mg/Kg 5,400 0.012 UJ -- --

TCLP Metals - SW6020A/SW7470A
Arsenic mg/L 5 0.037 0.097 0.059
Barium mg/L 100 0.83 J+ 0.50 J+ 1.6
Cadmium mg/L 1 0.0082 0.0062 0.010
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SWMU 13 - FUEL SPILL AREA
DATA SUMMARY FOR IDW SOIL SAMPLES COLLECTED IN OCTOBER AND NOVEMBER 2014

TOOELE ARMY DEPOT - SOUTH

Units
1411618-002C

13-IDW-S2
DATE SAMPLED:   10/09/2014 11/14/2014 11/14/2014

SAMPLE ID:   PROJECT 
ACTION 

LIMIT[1]

13/30-IDW-S1 13-IDW-S1

LAB SAMPLE ID:   1410453-001C 1411618-001C

Chromium mg/L 5 0.020 U 0.020 U 0.020 U
Lead mg/L 5 0.0072 0.0072 0.0049
Mercury mg/L 0.2 0.000062 J 0.00010 U 0.00010 U
Selenium mg/L 1 0.010 0.0034 J 0.0061 J
Silver mg/L 5 0.00050 U 0.0010 U 0.0010 U

Percent Moisture
Percent Moisture % NA 20 28 22

  -- - Analyte not tested.
  NA - Limit not available.

QA NOTES AND DATA QUALIFIERS:

  (NO CODE) - Confirmed identification.
  U - Analyte was analyzed for but not detected above the limit of detection (LOD).
  UJ - Analyte not detected, reported LOD may be inaccurate or imprecise.
  J - Analyte detected, estimated concentration.
  J+ - Analyte detected, estimated concentration with a high bias.
  Detections are bolded.
  Detections above the PAL are highlighted.

NOTES:
  [1] For DRO,  Project Action Limits are the State of Utah LUST Tier 1 screening levels, used only as a guideline for determining extent
  of DRO contamination.  For all other analyses, Project
  Action Limits are the USEPA (May 2014) RSLs for residential soil, using a target risk of 1 x 10-6 and a target HQ of 1.0.
  TCLP limits are the USEPA Hazardous Waste Regulations, 40 CFR §261.21 - 40 CFR §261.24.
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SWMU 13 - FUEL SPILL AREA
DATA SUMMARY FOR  IDW WATER SAMPLES COLLECTED SEPTEMBER THROUGH NOVEMBER 2014

TOOELE ARMY DEPOT - SOUTH

Units
Total Petroleum Hydrocarbons - SW8015D
Diesel Range Organics C10-C28 µg/L 10,000 470 UJ 32,000,000 J+ 3,300 230 J- 38,000

Volatile Organics - SW8260C
1,1,1,2-Tetrachloroethane µg/L 0.57 0.60 U 60 U 0.60 U 0.60 U 0.60 U
1,1,1-Trichloroethane µg/L 8,000 0.60 U 60 U 0.60 U 0.60 U 0.60 U
1,1,2,2-Tetrachloroethane µg/L 0.076 0.60 U 60 U 0.60 U 0.60 U 0.60 U
1,1,2-Trichloroethane µg/L 0.28 0.60 U 60 U 0.60 U 0.60 U 0.60 U
1,1-Dichloroethane µg/L 2.7 0.60 U 60 U 0.60 U 0.60 U 0.60 U
1,1-Dichloroethene µg/L 280 0.60 U 60 U 0.60 U 0.60 U 0.60 U
1,1-Dichloropropene µg/L NA 0.60 U 60 U 0.60 U 0.60 U 0.60 U
1,2,3-Trichlorobenzene µg/L 7 0.60 U 60 U 0.60 U 0.60 U 0.60 U
1,2,3-Trichloropropane µg/L 0.00075 1.0 U 100 U 1.0 U 1.0 U 1.0 U
1,2,3-Trimethylbenzene µg/L 10 0.60 UJ 870 J- 0.60 U 0.60 U 170 J+
1,2,4-Trichlorobenzene µg/L 1.1 0.60 U 60 U 0.60 U 0.60 U 0.60 U
1,2,4-Trimethylbenzene µg/L 15 0.60 U 2,600 J 0.60 U 0.60 U 190 J-
1,2-Dibromo-3-chloropropane µg/L 0.00033 1.0 U 100 U 1.0 U 1.0 U 1.0 U
1,2-Dibromoethane µg/L 0.0075 0.60 U 60 U 0.60 U 0.60 U 0.60 U
1,2-Dichlorobenzene µg/L 300 0.60 U 60 U 0.60 U 0.60 U 0.60 U
1,2-Dichloroethane µg/L 0.17 0.60 U 60 U 0.60 U 0.60 U 0.60 U
1,2-Dichloropropane µg/L 0.44 0.60 U 60 U 0.60 U 0.60 U 0.60 U
1,3,5-Trimethylbenzene µg/L 120 0.60 U 1,000 J- 0.60 U 0.60 U 130 J+
1,3-Dichlorobenzene µg/L NA 0.60 U 60 U 0.60 U 0.60 U 0.60 U
1,3-Dichloropropane µg/L 370 0.60 U 60 U 0.60 U 0.60 U 0.60 U
1,4-Dichlorobenzene µg/L 0.48 0.60 U 60 U 0.60 U 0.60 U 0.60 U
2,2-Dichloropropane µg/L NA 0.60 UJ 60 U 0.60 U 0.60 U 0.60 U
2-Butanone µg/L 5,600 5.0 U 500 U 5.0 U 5.0 U 180 J+
2-Chlorotoluene µg/L 240 0.60 U 60 U 0.60 U 0.60 U 0.60 U
2-Hexanone µg/L 38 0.60 U 60 U 0.60 U 0.60 U 0.60 U

13-IDW-W3 13-IDW-W4
DATE SAMPLED:   10/09/2014 10/09/2014 11/14/2014

1411617-004BLAB SAMPLE ID:   1410460-003B 1410460-002B 1411617-002B 1411617-003B

11/14/2014
SAMPLE ID:   PROJECT 

ACTION 

LIMIT[1]

13/30-IDW-W1 13-IDW-W1 13-IDW-W2
11/14/2014
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SWMU 13 - FUEL SPILL AREA
DATA SUMMARY FOR  IDW WATER SAMPLES COLLECTED SEPTEMBER THROUGH NOVEMBER 2014

TOOELE ARMY DEPOT - SOUTH

Units

13-IDW-W3 13-IDW-W4
DATE SAMPLED:   10/09/2014 10/09/2014 11/14/2014

1411617-004BLAB SAMPLE ID:   1410460-003B 1410460-002B 1411617-002B 1411617-003B

11/14/2014
SAMPLE ID:   PROJECT 

ACTION 

LIMIT[1]

13/30-IDW-W1 13-IDW-W1 13-IDW-W2
11/14/2014

4-Chlorotoluene µg/L 250 1.0 U 100 U 1.0 U 1.0 U 1.0 U
4-Isopropyltoluene µg/L NA 0.60 U 150 J- 0.41 J 0.60 U 14 J+
4-Methyl-2-pentanone (MIBK) µg/L 1,200 0.60 U 60 U 0.60 U 0.60 U 0.60 U
Acetone µg/L 14,000 10 U 1,000 U 17 U 10 U 97 J+
Benzene µg/L 0.45 0.60 U 60 U 0.60 U 0.60 U 2.1 J+
Bromobenzene µg/L 62 0.60 U 60 U 0.60 U 0.60 U 0.60 U
Bromochloromethane µg/L 83 0.60 U 60 U 0.60 U 0.60 U 0.60 U
Bromodichloromethane µg/L 0.13 0.60 U 60 U 0.60 U 0.60 U 0.60 U
Bromoform µg/L 9.2 0.60 U 60 U 0.60 U 0.60 U 0.60 U
Bromomethane µg/L 7.5 4.0 U 400 U 4.0 U 4.0 U 4.0 U
Carbon disulfide µg/L 810 0.60 U 60 U 0.60 U 0.60 U 0.60 U
Carbon tetrachloride µg/L 0.45 0.60 U 60 U 0.60 U 0.60 U 0.60 U
Chlorobenzene µg/L 78 0.60 U 60 U 0.60 U 0.60 U 0.60 U
Chloroethane µg/L 21,000 1.0 U 100 U 1.0 U 1.0 U 1.0 U
Chloroform µg/L 0.22 0.60 U 60 U 2.6 0.60 U 0.60 U
Chloromethane µg/L 190 0.60 U 60 U 0.60 U 0.63 J 0.60 U
cis-1,2-Dichloroethene µg/L 36 0.60 U 60 U 0.60 U 0.60 U 0.60 U
cis-1,3-Dichloropropene µg/L 0.47 0.60 U 60 U 0.60 U 0.60 U 0.60 U
Dibromochloromethane µg/L 0.17 0.60 U 60 U 0.60 U 0.60 U 0.60 U
Dibromomethane µg/L 8 0.60 U 60 U 0.60 U 0.60 U 0.60 U
Dichlorodifluoromethane µg/L 200 0.60 U 60 U 0.60 U 0.60 U 0.60 U
Ethylbenzene µg/L 1.5 0.60 U 54 J 0.60 U 0.60 U 0.95 J
Hexachlorobutadiene µg/L 0.3 1.0 U 100 UJ 1.0 U 1.0 U 1.0 U
Isopropylbenzene µg/L 450 0.60 U 47 J 0.60 U 0.60 U 1.6 J+
m,p-Xylene µg/L 190 1.2 U 700 1.2 U 1.2 U 150 J+
Methyl tert-butyl ether µg/L 14 0.60 U 60 U 0.60 U 0.60 U 0.35 J
Methylene chloride µg/L 11 2.0 U 270 J+ 2.0 U 2.0 U 2.0 UJ
Naphthalene µg/L 0.17 0.60 U 2,400 J- 0.40 J 0.60 U 130 J+
n-Butylbenzene µg/L 1,000 0.60 U 380 J- 0.60 U 0.60 U 11 J+
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SWMU 13 - FUEL SPILL AREA
DATA SUMMARY FOR  IDW WATER SAMPLES COLLECTED SEPTEMBER THROUGH NOVEMBER 2014

TOOELE ARMY DEPOT - SOUTH

Units

13-IDW-W3 13-IDW-W4
DATE SAMPLED:   10/09/2014 10/09/2014 11/14/2014

1411617-004BLAB SAMPLE ID:   1410460-003B 1410460-002B 1411617-002B 1411617-003B

11/14/2014
SAMPLE ID:   PROJECT 

ACTION 

LIMIT[1]

13/30-IDW-W1 13-IDW-W1 13-IDW-W2
11/14/2014

n-Propylbenzene µg/L 660 0.60 U 110 J- 0.60 U 0.60 U 5.4 J+
o-Xylene µg/L 190 0.60 U 360 0.60 U 0.60 U 120 J+
sec-Butylbenzene µg/L 2,000 0.60 U 99 J 0.60 U 0.60 U 8.4 J+
Styrene µg/L 1,200 0.60 U 60 U 0.60 U 0.60 U 0.60 U
tert-Butylbenzene µg/L 690 0.60 U 55 J 0.60 U 0.60 U 3.3 J+
Tetrachloroethene µg/L 11 0.60 U 60 U 0.60 U 0.60 U 0.60 U
Toluene µg/L 1,100 0.60 U 60 U 0.60 U 0.60 U 3.7 J+
trans-1,2-Dichloroethene µg/L 360 0.60 U 60 U 0.60 U 0.60 U 0.60 U
trans-1,3-Dichloropropene µg/L 0.47 0.60 U 60 U 0.60 U 0.60 U 0.60 U
Trichloroethene µg/L 0.49 0.60 U 60 U 0.60 U 0.60 U 0.60 U
Trichlorofluoromethane µg/L 1,100 0.60 U 60 U 0.60 U 0.60 U 0.60 U
Vinyl chloride µg/L 0.019 0.60 U 60 U 0.60 U 0.60 U 0.60 U

Agent Breakdown Products - SW8321M
Diisopropylmethylphosphonate (DIMP) µg/L 1,600 5.0 U 5.0 U -- -- --
Dimethylmethylphosphonate (DMMP) µg/L 46 5.0 U 5.0 U -- -- --
Ethylmethylphosphonic acid (EMPA) µg/L NA 5.0 U 5.0 U -- -- --
Isopropyl methylphosphonic acid (IMPA) µg/L 2,000 10 U 10 U -- -- --
Methylphosphonic acid (MPA) µg/L 1,200 50 U 50 U -- -- --
Thiodiglycol (TDG) µg/L 1,400 5.0 U 5.0 U -- -- --

QA NOTES AND DATA QUALIFIERS: NOTES:

  (NO CODE) - Confirmed identification.
  U - Analyte was analyzed for but not detected above the limit of detection (LOD).
  UJ - Analyte not detected, reported LOD may be inaccurate or imprecise.
  J - Analyte detected, estimated concentration.
  J- - Analyte detected, estimated concentration with a low bias.
  J+ - Analyte detected, estimated concentration with a high bias.
  Detections are bolded.
  Detections above the PAL are highlighted.

[1]  For DRO,  Project Action Limits are the State of Utah LUST Tier 1 
screening levels, used only as a guideline for determining extent of 
DRO contamination.  For all other analyses, Project Action Limits are 
the USEPA (May 2014) tapwater RSLs, using a target risk of 1 x 10-6 
and a target HQ of 1.0.
NA - Limit not available.
-- - Analyte not tested.
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DATA VALIDATION SUMMARY REPORT 

FOR SAMPLES COLLECTED FROM   

SWMU 13/30 

TOOELE ARMY DEPOT – SOUTH AREA, UTAH 

Revision Date:  March 11, 2015 

Parsons - Austin 

 

INTRODUCTION 

A full Stage 4 data validation was performed on a minimum of ten percent of the data produced 
for the Tooele Army Depot - South Area (TEADS) solid waste management units (SWMU) 13 
and 30.  A data validation summary report was written for each SDG that received Stage 4 data 
validation.  A Stage 3 data review was performed on all remaining data produced for the TEADS 
2014 sampling event at SWMU 13/30.  The following table details the sample delivery groups 
(SDGs) that received Level III review, including the associated SWMU, sample matrix, and 
parameters analyzed.  The samples in these SDGs were analyzed for one or more of the 
following parameters:  volatile organic compounds (VOCs) by SW8260C, polycyclic aromatic 
hydrocarbons (PAHs) by SW8270D-LL (low level), semivolatile organic compounds (SVOCs) 
by SW8270D, diesel range organics (DRO) by SW8015D, explosives by SW8330B, metals by 
SW6020A, mercury by SW7470A, agent breakdown products (ABPs) by SW8321M, select 
cations by SW6020A, select anions by EPA 300.0, and total dissolved solids (TDS) by Standard 
Method 2540C.  

All samples were collected by Parsons using certified-clean, pre-preserved sampling containers 
provided by the associated laboratories, RTI Laboratories, Inc. (RTI) in Livonia, Michigan, and 
TestAmerica Laboratories, Inc. (TA) in Sacramento, California.  The samples were placed on ice 
immediately following collection and were shipped to the applicable laboratory using the 
insulated coolers provided. Coolers were received by the laboratories at temperatures within the 
required 0.1 to 6.0o Celsius, with the exceptions noted in the data verification spreadsheet 
prepared for each SDG.  Samples received at a temperature above the acceptance range but 
below 10o Celsius were evaluated using professional judgment. All containers were received at 
the laboratory in good condition or with sufficient volume to perform the requested analyses.   
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SDGs AND REQUESTED PARAMETERS 
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1409491 RTI Soil X   X       13 

1409492 RTI Soil X   X       13 

1040493 RTI Soil    X  X     30 

1409513 RTI Water X  X X  X     30 

1409514 RTI Soil X  X X  X     30 

1409515 RTI Soil X  X X  X     30 

1409836 RTI Water X X  X       13 

1410058 RTI Water X X  X       30 

1410059 RTI Soil  X    X     30 

1410179 RTI Water X  X X X X     30 

1410198 RTI Soil X X  X X X     30 

1410230 RTI Water X          30 

1411600 RTI Water X X  X  X     13 

1411662 RTI Water        X X X 13 

1604069 RTI Water X  X   X    X 13 

320-9446 TA Water       X    30 

320-10430 TA Water       X    13 

EVALUATION CRITERIA 

The data submitted by the laboratory has been reviewed and verified following the guidelines 
outlined in the DoD QSM, Version 5.0 and the project-specific UFP QAPP.  Information 
reviewed in the data packages included sample results; field and laboratory quality control (QC) 
results; instrument calibration; calibration verifications; case narratives; sample receipt forms, 
and chain-of-custody (COC) forms.  The analyses and findings for the Stage 3 review were 
included in the Excel spreadsheet prepared for each SDG. 

Several exceptions from the project QAPP were identified during data review.  These included 
changes in tolerances for three semivolatile compounds, a surrogate change for the DRO 
analysis, and a change in method version for ABPs. Due to laboratory error during the project 
QAPP preparation, the accuracy tolerances listed in the QAPjP were incorrect for the following 
target analytes in water:  2,4,6-Trichlorophenol, Phenol, and the surrogate Phenol-d5.  The soil 
tolerances were also incorrect for 2,4,6-Trichlorophenol only.  The corrected tolerances for 
2,4,6-Trichlorophenol were 50-125% for waters and 39-126% for soils.  The corrected water 
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tolerances for Phenol were 34-121%, and the corrected water tolerances for the Phenol-d5 
surrogate were 33-122%. In addition, the laboratory provided the incorrect information during 
the project QAPP preparation regarding the surrogate used for DRO.  The project QAPP lists the 
surrogate o-Terphenyl for DRO. However, the laboratory actually used the surrogate Squalene 
instead. The surrogate recoveries for Squalene were evaluated using the tolerances 70-130% for 
water and 60-130% for soil. Finally, ABPs were analyzed using TestAmerica’s proprietary 
Standard Operating Procedure (WC-LS-0004) using method 8321M. These deviations from the 
QAPjP did not affect data quality or usability. 

The findings of the Stage 3 review are presented in an Excel spreadsheet developed for each 
SDG.  The spreadsheet contains information regarding sample counts, methods analyzed, and a 
brief description of any deficiencies found. A table detailing the data qualifiers applied, removed, 
or changed for the associated samples as a result of the verification are also included in the 
verification spreadsheet.  

The following items were evaluated during the Stage 3 data review. 

Accuracy 

Accuracy was evaluated using the percent recovery (%R) obtained from the laboratory control 
sample (LCS), LCS duplicate (LCSD), matrix spike/matrix spike duplicate (MS/MSD) pair, and 
the surrogate spikes, as applicable.   

All laboratory QC was analyzed at the frequency required by the DoD QSM and project QAPP.  
All field QC was collected and analyzed at the frequency required by the project QAPP.     

Accuracy was evaluated using the tolerances provided in the project QAPP with the exceptions 
noted in the “Evaluation Criteria” section above.  Recoveries that exceeded tolerance by five 
percent (5%) or less were evaluated using professional judgment.  Data qualifiers were applied in 
accordance with the DoD QSM and project QAPP, with professional judgment used for minor 
exceedances. 

Precision 

Precision was evaluated using the relative percent difference (RPD) obtained from the 
LCS/LCSD and MS/MSD concentrations.  Precision was further evaluated by comparing the 
field duplicate and analytical duplicate results.  The RPD was calculated for the duplicate 
analyses if a target analyte was detected above the limit of quantitation (LOQ) in both the parent 
and duplicate samples.  Duplicate results were qualified “J” as estimated if one result was below 
the LOQ and the other was greater than two times the LOQ. Duplicate precision was considered 
acceptable if one or both samples had detections at or below the LOQ with the exception noted 
above.   

All laboratory QC was analyzed at the frequency required by the DoD QSM and project QAPP. 
All field QC was collected and analyzed at the frequency required by the project QAPP.     

Precision was evaluated using the tolerances provided in the project QAPP.  RPDs that exceeded 
tolerance by five percent (5%) or less were evaluated using professional judgment.  Data 
qualifiers were applied in accordance with the DoD QSM and project QAPP, with professional 
judgment used for minor exceedances. 
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Representativeness 

Representativeness expresses the degree to which sample data accurately and precisely 
represents actual site conditions.  Representativeness has been evaluated by: 

 Comparing the COC procedures to those described in the DoD QSM and project QAPP; 

 Comparing actual analytical procedures to those described in the DoD QSM and project 
QAPP; 

 Evaluating holding times; and 

 Examining field and laboratory blanks for cross contamination of samples during 
collection, transport, and analysis. 

All samples were analyzed following the COC and the analytical procedures described in the 
DoD QSM and project QAPP with the exceptions previously noted.  All samples were prepared 
and analyzed within the holding time required by the method.  The following QC was also 
examined, as applicable for each analytical method:  

 Instrument tune; 

 Initial calibration; 

 Initial calibration verification (second source standard); 

 Continuing calibration verification; 

 Internal standards; 

 Dilution test / post digestion spike; 

 Quarterly LOQ verifications. 
 

Completeness 

Based on the Stage 3 data review performed, all data are considered usable for the purposes of 
this project with one exception.  The laboratory (TA) was unable to quantitate the analyte MPA 
by Method SW8321M in the project sample matrix, as demonstrated by repeated MS/MSD 
recoveries of zero percent (0%).   Due to this systematic issue, all field sample results for MPA 
were qualified “R” as rejected. The rejected results for MPA were not considered usable. All 
other data for this project was considered usable as qualified. 

Comparability 

All data was generated using contract-specific standard preparation and analytical methods.  All 
data was reported with the required calibration and QC documentation using standardized units, 
as detailed in the following table. 
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EXTRACTION, ANALYTICAL, AND REPORTING DETAILS 

Parameter Matrix Prep Method 
Analytical 

Method 
Units 

VOCs Water SW5030B SW8260C µg/L 

VOCs Soil SW5035B SW8260C mg/Kg 

PAHs Water SW3510C SW8270D-LL µg/L 

PAHs Soil SW3550C SW8270D-LL mg/Kg 

SVOCs Water SW3510C SW8270D µg/L 

SVOCs Soil SW3550C SW8270D mg/Kg 

DRO Water SW3510C SW8015B µg/L 

DRO Soil SW3550C SW8015B mg/Kg 

Explosives Water Method SW8330B µg/L 

Explosives Soil Method SW8330B mg/Kg 

Metals Water SW3020A SW6020A µg/L 

Metals Soil SW3050B SW6020A mg/Kg 

Mercury Water Method SW7470A µg/L 

Mercury Soil SW3050B SW7471A mg/Kg 

ABPs Water  Method SW8321M µg/L 

ABPs Soil Method SW8321M mg/Kg 

Cations Water SW3020A SW6020A µg/L 

Anions Water Method EPA 300.0 µg/L 

TDS Water None SM2540C µg/L 

DATA USABILITY 

The purpose of this data validation report is to ensure the integrity and reliability of analytical 
laboratory data. The data quality was evaluated based on the precision, accuracy, 
representativeness, comparability, and completeness (PARCC) characteristics of the data. The 
Stage 3 data review indicated that the laboratory correctly performed the analyses in accordance 
with the DoD QSM and QAPjP with the exceptions noted in this report and the individual Excel 
spreadsheets.   

All data reviewed are considered usable for the purposes of this project with the exception of 
MPA as previously noted.  

 



SDG: 1409491
Matrix: Soil
Normal Samples: 18

Field Duplicates: 2
Parent 
sample(s):

13-SS-03A 
(DRO only) 13-SS-05B

MS/MSD: 2
Parent 
sample(s):

13-SS-03A 
(DRO only) 13-SS-05B

Trip Blanks: 1 Reported in SDG 1409450
Equipment Blanks: 1 Reported in SDG 1409450
Source Blanks: 1 Reported in SDG 1409450

Sample Collection 
Date(s):

9/8 - 9/9/14

Verified By: K.LaPierre
Date Verified: 12/21/2014
Level of Review: 3

Reviewed to 
Electronic Data:

12/30/2014

by: pjf

Parameter
Sample 
Receipt

Hold
Time

MB TB EB SB LCS LCSD
MS/
MSD

AD FD Surrogates Int. Stds. DT PDS ICAL ICV CCV
ICB/
CCB

Flag
Changes?

VOC OK OK 1 2 3 4 5 NA 6 NA OK 7 OK NA NA OK 8 9,10 NA YES

DRO OK OK 11 NA 12 13 OK NA OK NA 14 15 NA NA NA OK OK OK NA YES

Notes:

2 - Trip blank had several detections that did not affect data quality. No CA needed.

3 - EB had several detections that did not affect data quality. No CA needed.

4 - SB had several detections that did not affect data quality. No CA needed.

12 - EB had DRO detected, but detection was changed to ND due to method blank contamination.
13 - SB had DRO detected, but detection was changed to ND due to method blank contamination.

1 - MB has Methylene Chloride at 0.0505 mg/Kg (LOQ=0.100mg/Kg). All associated sample detections changed to ND at LOQ if within 10 times MB concentration.

15 - FD RPD high for DRO (parent sample 13-SS-03A). DRO qualified "J" as estimated in parent and FD samples.

5 - LCS not spiked for 1,2,3-Trimethylbenzene. All sample results qualified "UJ" if non-detect or "J" if detected.  LCS fails high for Bromomethane (%R=154%, Critieria=53-143%).  
     All samples ND for bromomethane, so no corrective action (CA) needed.

6 - MS/MSD on 13-SS-05B: Not spiked for 1,2,3-Trimethylbenzene. All sample results previously qualified "J"/"UJ" - no additional CA needed.  Bromomethane met criteria in the MS (%R=141) buf failed high in the MSD
     (%R=148, Criteria=53-143%). MSD failure considered a minor exceedance, no CA needed.
7 - Surrogate 4-BFB fails high for 13-SS-02C (%R=139, Criteria=79-119%) due to high concentration of gasoline and diesel range organics in the sample. All detections qualified "J+" in this sample.
8 - ICV not spiked for 1,2,3-Trimethylbenzene. All sample results qualified as estimated. ICV recoveries high for bromomethane & carbon disulfide.  Carbon disulfide qualified "J+" in sample 13-SS-02C. 
     All other sample resutls ND for bromomethane and carbon disulfide, no additional CA needed.
9 - Beginning CCV not spiked for 1,2,3-Trimethylbenzene. All sample results qualified as estimated.  Carbon disulfide recovered high. All associated sample results ND except 13-SS-02C which was previously qualified "J+". 
     No additonal CA needed.
10 - End CCV not spiked for 1,2,3-TMB.  Minor exceedance for trichlorofluoromethane (%D=54, Max=50).  No CA deemed necessary.
11 - MB has DRO at 0.63 mg/kg. All associated resutls changed to ND at the LOQ or the concentration found if within 5x MB result.

14 - Surrogate Squalene fails high in sample 13-SS-02C (%R=256, Criteria=60-130%) due to high concentration of GRO/DRO.  No CA deemed necessary since high surrogate had an assignable cause.
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Original Final Reason
Result Result Code(s)

13-SS-01A mg/Kg 1.9 1.9 U MB
13-SS-01B mg/Kg 0.0454 UZYQ 0.0454 UJ NS
13-SS-01B mg/Kg 0.0810 JB 0.151 U MB
13-SS-01C mg/Kg 2.8 2.8 U MB
13-SS-01C mg/Kg 0.0453 UZYQ 0.0453 UJ NS
13-SS-01C mg/Kg 0.0815 JB 0.151 U MB
13-SS-02B mg/Kg 2.0 2.0 U MB
13-SS-02B mg/Kg 0.0382 UZYQ 0.0382 UJ NS
13-SS-02B mg/Kg 0.0674 JB 0.127 U MB
13-SS-02C mg/Kg 10.6 QZY 10.6 J NS, SH
13-SS-02C mg/Kg 13.8 13.8 J+ SH
13-SS-02C mg/Kg 2.29 2.29 J+ SH
13-SS-02C mg/Kg 0.372 YZ 0.372 J+ IVH
13-SS-02C mg/Kg 0.0827 JB 0.186 U MB
13-SS-02C mg/Kg 3.03 3.03 J+ SH
13-SS-02C mg/Kg 4.19 4.19 J+ SH
13-SS-02C mg/Kg 2.1 2.10 J+ SH
13-SS-02C mg/Kg 0.537 0.537 J+ SH
13-SS-03A mg/Kg 5.8 5.8 J FD

13-SS-03A FD mg/Kg 13 13 J FD
13-SS-03B mg/Kg 1.6 J 2.0 U MB
13-SS-03B mg/Kg 0.0519 UZYQ 0.0519 UJ NS
13-SS-03B mg/Kg 0.0787 JB 0.173 U MB
13-SS-03C mg/Kg 0.0575 UZYQ 0.0575 UJ NS
13-SS-03C mg/Kg 0.0920 JB 0.192 U MB
13-SS-04B mg/Kg 0.0521 UZYQ 0.0521 UJ NS
13-SS-04B mg/Kg 0.0877 JB 0.174 U MB
13-SS-04C mg/Kg 0.0220 JZYQ 0.0220 J NS
13-SS-04C mg/Kg 0.0773 JB 0.176 U MB
13-SS-05B mg/Kg 2.6 2.6 U MB
13-SS-05B mg/Kg 0.0515 UXZY 0.0515 UJ NS
13-SS-05B mg/Kg 0.0773 JB 0.172 U MB

13-SS-05BFD mg/Kg 2.2 2.2 U MB
13-SS-05B FD mg/Kg 0.0420 UZYQ 0.0420 UJ NS
13-SS-05BFD mg/Kg 0.0757 JB 0.140 U MB

13-SS-05C mg/Kg 0.0541 UQZY 0.0541 UJ NS
13-SS-05C mg/Kg 0.0902 JB 0.180 U MB
13-SS-06A mg/Kg 1.0 J 1.7 U MB
13-SS-06B mg/Kg 0.0492 UZYQ 0.0492 UJ NS
13-SS-06B mg/Kg 0.100 JB 0.164 U MB
13-SS-06C mg/Kg 0.0644 JQZY 0.0644 J NS
13-SS-06C mg/Kg 0.0880 JB 0.189 U MBMethylene Chloride

Methylene Chloride
DRO

1,2,3-Trimethylbenzene
Methylene Chloride

1,2,3-Trimethylbenzene

Methylene Chloride
DRO

1,2,3-Trimethylbenzene
Methylene Chloride

1,2,3-Trimethylbenzene

Methylene Chloride
1,2,3-Trimethylbenzene

Methylene Chloride
DRO

1,2,3-Trimethylbenzene

1,2,3-Trimethylbenzene
Methylene Chloride

1,2,3-Trimethylbenzene
Methylene Chloride

1,2,3-Trimethylbenzene

DRO
DRO

n-Butlybenzene
n-Propylbenzene
sec-Butylbenzene
tert-Butylbenzene

1,3,5-Trimethylbenzene
4-Isopropyltoluene
Carbon disulfide

Methylene Chloride

DRO

Methylene Chloride
DRO

1,2,3-Trimethylbenzene
Methylene Chloride

1,2,3-Trimethylbenzene

DRO
1,2,3-Trimethylbenzene

Methylene Chloride
DRO

1,2,3-Trimethylbenzene

Sample ID Analyte Units

Data qualifiers added, removed, or changed as a result of the data review are detailed in the 
following table:
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SDG: 1409492
Matrix: Soil
Normal Samples: 9

Field Duplicates: 1
Parent 
Sample(s):

13-SS-07C

MS/MSD: 0
Trip Blanks: 1 Reported in SDG 1409450
Equipment Blanks: 1 Reported in SDG 1409450
Source Blanks: 1 Reported in SDG 1409450

Sample Collection 
Date(s):

9/8/2014

Verified By: K.LaPierre
Date Verified: 12/23/2014
Level of Review: 3
Reviewed to 
Electronic Data:

12/29/2014

by: pjf

Parameter
Sample 
Receipt

Hold
Time

MB TB EB SB LCS LCSD
MS/
MSD

AD FD Surrogates Int. Stds. DT PDS ICAL ICV CCV
ICB/
CCB

Flag 
Changes?

VOC OK OK 1,2 3 4 5 6,7 NA NA NA 8 9 OK NA NA OK 10 11,12,1
3 14

NA YES

DRO OK OK 15 NA 16 17 OK NA OK NA NA OK NA NA NA OK OK OK NA YES

Notes:

3 - Trip blank had several detections. The Acetone results in samples 13-SS-07B and 13-SS-09B were changed to ND at the LOQ. No other CA needed.
4 - EB had several detections that did not affect data quality. No CA needed.
5 - SB had several detections that did not affect data quality. No CA needed.

7 - VOA batch R71577 LCS high for Bromomethane at 153% (Criteria=53-143).  All samples ND, so no CA.
8 - Field duplicate RPD fails for 135-TMB and Carbon disulfide.  Flag both "J" in 13-SS-07C and FD.
9 - Surrogate 4-BFB failed slightly high in samples 13-SS-07B, 13-SS-07C, 13-SS-07CFD, & 13-SS-08C.  No CA deemed necessary for marginal failures.
10 - ICV not spiked for 123-Trimethylbenzene. All samples previously qualified "J" / "UJ".)  High ICV response for carbon disulfide and carbon tetrachloride.  All samples ND for these analytes, so no CA needed.
11 - CCV 091814 not spiked for 123-Trimethylbenzene. All samples previously qualified "J" / "UJ".)  High ICV response for carbon disulfide.  All samples ND, so no CA needed.
12 - CCV END 091814 not spiked for 123-TMB (J / UJ), marginal low response for trichlorofluoromethane, no CA.
13 - CCV 092214 marginal failures for bromomethane (high) and trichlorofluoromethane (low), no CA.
14 - CCV END 092214 marginal failure for dichlorodifluoromethane (low) - no CA, and fails low for trichlorofluoromehane - UJ sample 13-SS-09C only.
15 - MB has DRO AT 0.52 mg/Kg. All samples within 5x MB concentration changed to ND at the LOQ.
16 - EB had DRO detected, but detection was changed to ND due to method blank contamination.
17 - SB had DRO detected, but detection was changed to ND due to method blank contamination.

6 - VOA batch R71542 LCS not spiked for 123-Trimethylbenzene. All sample results qualified "J" if detected or "UJ" if non-detect. Bromomethane recovered high at 154% (Criteria=53-143%).  All samples ND, so no CA.

1 - VOA batch R71542 MB has MeCl at 0.050 mg/kg.  Associated sample results changed to ND at LOQ.
2 - VOA batch R71577 MB has MeCl at 0.0495 mg/kg.  Associated sample results changed to ND at LOQ.
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Original Final Reason
Sample ID Units Result Result Code

13-SS-07B mg/Kg 0.438 QZY 0.438 J NS

13-SS-07B mg/Kg 0.134 J 0.484 U EB

13-SS-07B mg/Kg 0.0900 JB 0.194 U MB

13-SS-07C mg/Kg 0.0586 UQZY 0.0586 UJ NS

13-SS-07C mg/Kg 2.34 2.34 J FD

13-SS-07C mg/Kg 0.251 YZ 0.251 J FD

13-SS-07C mg/Kg 0.105 JB 0.195 U MB

13-SS-07CFD mg/Kg 0.0551 UQZY 0.0551 UJ NS

13-SS-07CFD mg/Kg 1.33 1.33 J FD

13-SS-07CFD mg/Kg 0.455 YZ 0.455 J FD

13-SS-07CFD mg/Kg 0.102 JB 0.184 U MB

13-SS-08B mg/Kg 0.0518 UQZY 0.0518 UJ NS

13-SS-08B mg/Kg 0.0915 JB 0.173 U MB

13-SS-08C mg/Kg 0.301 QZY 0.301 J NS

13-SS-08C mg/Kg 0.0924 JB 0.178 U MB

13-SS-09B mg/Kg 2.6 2.6 U MB

13-SS-09B mg/Kg 0.0329 UQZY 0.0329 UJ NS

13-SS-09B mg/Kg 0.0466 J 0.274 U EB

13-SS-09B mg/Kg 0.0373 JB 0.110 U MB

13-SS-09C mg/Kg 0.271 0.271 J NS

13-SS-09C mg/Kg 0.116 J 0.184 U MB

13-SS-09C mg/Kg 0.0553 UY 0.0553 UJ CVL

Data qualifiers added, removed, or changed as a result of the data review are detailed in 
the following table:

Acetone

Acetone

Trichlorofluoromethane

Analyte

1,2,3-Trimethylbenzene

1,2,3-Trimethylbenzene

Methylene chloride

Methylene chloride

1,2,3-Trimethylbenzene

Methylene chloride

1,2,3-Trimethylbenzene

DRO

Methylene chloride

1,2,3-Trimethylbenzene

1,3,5-Trimethylbenzene

Carbon disulfide

Carbon disulfide

Methylene chloride

1,2,3-Trimethylbenzene

Methylene chloride

1,2,3-Trimethylbenzene

1,3,5-Trimethylbenzene

Methylene chloride
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SDG: 1409836
Matrix: Water
Normal Samples: 8
Field Duplicates: 1

MS/MSD: 1
Parent 
Sample(s):

13-HPGW-05

Trip Blanks: 1
VOLATILES 
ONLY

Equipment Blanks: 1
Source Blanks: 1 Reported in SDG 1409450

Sample Collection 
Dates:

9/17/2014

Verified By: B.Driskill
Date Verified: 12/30/2014
Level of Review: 3
Reviewed to 
Electronic Data:

1/7/2015

by: pjf

Parameter
Sample
Receipt

Hold Time MB TB EB SB LCS LCSD MS/MSD AD FD Surrogates Int. Stds. DT PDS ICAL ICV CCV ICB/CCB
Flag 

Changes?
VOC OK OK 1 2 3 4 5 NA 6 NA OK 7 OK NA NA OK 8 9,10 NA YES
PAHs OK OK OK NA 11 OK OK NA 12 NA 13 14 OK NA NA OK OK OK NA YES
DRO OK OK OK NA 15 16 OK NA OK NA OK 17 NA NA NA OK OK 18 NA YES

Notes:
1- MB has Methylene Chloride at 1.0 ug/L. All sample results changed to ND at LOQ if within 10x the MB concentration.
2 - TB had Methylene Chloride detection. Changed to ND due to MB contamination 
3 - EB had Methylene Chloride detection. Changed to ND due to MB contamination.
4 - SB had detections for 2-Butanone, Acetone, and Methylene Chloride. All sample results changed to ND at the LOQ if within 5x/10x the SB concentration.
5 - LCS high for Bromomethane. All sample results ND - no CA needed.5  LCS high for Bromomethane. All sample results ND  no CA needed. 
6 - MSD high for Bromomethane. Parent sample ND - no CA needed. N
7 - Sample 13-HPGW-07 had surrogate 4-Bromofluorobenzene slightly high (%R=116, Criteria=85-114%).  No CA needed.
8 - ICV response highfor Bromomethane, no CA since sample results are all ND. 
9 - Beginning CCV response high for Bromomethane and Bromoform, no CA since all sample results were ND.
10 - Ending CCV response low for Dichlorodifluoromethane.  All sample results qualified "UJ".
11 - EB had detection of Naphthalene at 0.090 ug/L (LOQ=0.20ug/L). All sample results either ND or greater than 5x the EB concentration. No CA needed.
12 - MS/MSD on 13-HPGW-05: Anthracene recovered low in both MS and MSD. Parent sample result qualified "UJ".  MS/MSD RPDs failed high for all target compounds except Anthracene. High RPDs attributed to spiking error - No CA deemed necessary.

14 - SVOC: One surrogate failed slightly low (less than 5%) in the MB. Two surrogates failed low in the MSD. No CA needed.
15 - EB had GRO detected at 31 ug/L (LOQ=210ug/L). All sample results changed to ND at the LOQ if within 5x the EB concentration.
16 - SB had GRO detected at 36 ug/L. All sample results changed to ND at the LOQ if within 5x the SB concentration.

18 - The ending CCV for PAHs was analyzed slightly (less than one hour) outside the 12-hour criteria. No corrective action was deemed necessary.

13 - FD on sample 13-HPGW-05:  2-Methylnaphthalene and Phenanthrene RPDs exceeded criteria. Parent and FD results for these analytes qualified "J" as estimated. 
        Naphthalene was ND in the parent and detected at a concentration greater than the LOQ in the FD. Parent sample result qualified "UJ", FD qualified "J". 

17 - Surrogate Squalene failed low in samples 13-EB-01 and 13-HPGW-01. Both sample results for DRO changed to ND at LOQ due to EB/SB contamination. DRO results qualified "UJ" in both samples. 
        Surrogate Squalene failed low in samples 13-HPGW-07 and 13-HPGW-08, likely to to interferene from high concentration of DRO.  DRO qualified "J-" in both samples. 
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Original Final Reason
Sample ID Units Result Result Code
13-TB-02 ug/L 0.60 U 0.60 UJ CVL
13-TB-02 ug/L 0.74 JB 2.0 U MB
13-EB-01 ug/L 31 J 210 UJ SB, SL
13-EB-01 ug/L 0.60 U 0.60 UJ CVL
13-EB-01 ug/L 0.81 JB 2.0 U MB

13-HPGW-01 ug/L 90 J 220 UJ SB, SL
13-HPGW-01 ug/L 2.6 J 10 U SB
13-HPGW-01 ug/L 110 110 U SB
13-HPGW-01 ug/L 0.60 U 0.60 UJ CVL
13-HPGW-01 ug/L 0.55 JB 2.0 U MB
13-HPGW-02 ug/L 97 J 220 U SB
13-HPGW-02 ug/L 2.6 J 10 U SB
13-HPGW-02 ug/L 0.60 U 0.60 UJ CVL
13-HPGW-02 ug/L 0.46 JB 2.0 U MB
13-HPGW-03 ug/L 3.4 J 10 U SB
13-HPGW-03 ug/L 0.60 U 0.60 UJ CVL
13-HPGW-03 ug/L 0.51 JB 2.0 U MB
13-HPGW-04 ug/L 56 J 360 U SB
13-HPGW-04 ug/L 15 15 U SB
13-HPGW-04 ug/L 0.60 U 0.60 UJ CVL
13-HPGW-04 ug/L 0.51 JB 2.0 U MB
13-HPGW-05 ug/L 78 J 220 U SB
13-HPGW-05 ug/L 0.16 UX 0.16 UJ ML
13-HPGW-05 ug/L 0.34 0.34 J FD
13-HPGW-05 ug/L 0.25 0.25 J FD
13-HPGW-05 ug/L 0 16 U 0 16 UJ FD

Dichlorodifluoromethane
Analyte

Dichlorodifluoromethane

Methylene Chloride
DRO

Dichlorodifluoromethane
Methylene Chloride

DRO
2-Butanone (MEK)

Acetone

Data qualifiers added, removed, or changed as a result of the data review are detailed in the 
following table:

Methylene Chloride

Methylene Chloride
DRO

Acetone
Dichlorodifluoromethane

Methylene Chloride
Acetone

Dichlorodifluoromethane

DRO
Acetone

Dichlorodifluoromethane
Methylene Chloride

DRO
Anthracene

2-Methylnaphthalene
Phenanthrene
Naphthalene13-HPGW-05 ug/L 0.16 U 0.16 UJ FD

13-HPGW-05 ug/L 3.0 J 10 U SB
13-HPGW-05 ug/L 0.60 U 0.60 UJ CVL
13-HPGW-05 ug/L 0.54 JB 2.0 U MB

13-HPGW-05FD ug/L 92 J 220 U SB
13-HPGW-05FD ug/L 0.92 0.92 J FD
13-HPGW-05FD ug/L 0.64 0.64 J FD
13-HPGW-05FD ug/L 0.63 0.63 J FD
13-HPGW-05FD ug/L 2.8 J 10 U SB
13-HPGW-05FD ug/L 0.60 U 0.60 UJ CVL
13-HPGW-05FD ug/L 0.64 JB 2.0 U MB

13-HPGW-06 ug/L 120 J 220 U SB
13-HPGW-06 ug/L 1.2 J 10 U SB
13-HPGW-06 ug/L 15 15 U SB
13-HPGW-06 ug/L 0.60 U 0.60 UJ CVL
13-HPGW-06 ug/L 0.59 JB 2.0 U MB
13-HPGW-07 ug/L 1,800 1,800 J- SL
13-HPGW-07 ug/L 5.4 J 10 U SB
13-HPGW-07 ug/L 0.60 U 0.60 UJ CVL
13-HPGW-07 ug/L 0.59 JB 2.0 U MB
13-HPGW-08 ug/L 1,300 1,300 J- SL
13-HPGW-08 ug/L 0.60 U 0.60 UJ CVL
13-HPGW-08 ug/L 0.52 JB 2.0 U MB

DRO

Acetone
Naphthalene

Methylene Chloride
DRO

Acetone

Dichlorodifluoromethane
Methylene Chloride

DRO
2-Butanone (MEK)

Acetone
Dichlorodifluoromethane

2-Methylnaphthalene
Phenanthrene
Naphthalene

Acetone

Dichlorodifluoromethane
Methylene Chloride

Methylene Chloride

Dichlorodifluoromethane
Methylene Chloride

DRO
Dichlorodifluoromethane
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SDG: 1411600
Matrix: Water
Normal Samples: 13

Field Duplicates: 1
Parent 
Sample(s): S-55-90 (VOC and DRO only)

MS/MSD: 0
Trip Blanks: 1 VOLATILES ONLY
Equipment Blanks: 0
Source Blanks: 0

Sample Collection 
Date(s): 11/12/2014

Verified By: B.Driskill
Date Verified: 12/31/2014
Level of Review: 3
Reviewed to 
Electronic Data: 1/12/2015
by: pjf

Parameter
Sample 
Receipt

Hold Time MB TB EB SB LCS LCSD MS/MSD AD FD Surrogates
Int. 

Stds.
DT PDS ICAL ICV CCV ICB/CCB

FD 
RPD

Flag 
Changes?

VOC OK OK 1 2 NA NA OK OK NA NA OK OK OK NA NA OK 3 4,5 NA OK YES
PAHs OK OK OK NA NA NA OK OK NA NA NA 6 OK NA NA OK OK OK NA NA No
DRO OK OK 7 NA NA NA OK OK NA NA OK 8 NA NA NA OK OK OK NA OK YES
METALS OK OK 9 NA NA NA OK NA NA NA NA NA OK NA NA OK OK OK OK NA No
MERCURY OK OK OK NA NA NA OK NA NA NA NA NA NA NA NA OK OK OK OK NA No

Notes:

2 - TB contained detections of Acetone and MeCl that were changed to ND due to the method blank contamination. No additional CA needed.

3 - ICV fails high for Dichlorodifluoromethane.  All samples ND, no CA. 

6 - Two of three surrogates were diluted out (zero percent recovery) in the 10x dilution of sample S-CAM-1. No CA needed since the low recoveries were attributed to the dilution analyzed.

7 - Method blank had DRO = 23 ug/L. DRO result for sample S-81-91 changed to ND at the LOQ. All other sample resutls either ND or greater than five times the MB concentration, so no additional CA needed.

9 - Method Blank: Chromium = 0.36 ug/L and Molybdenum = 1.2 ug/L. All sample results were greater than 5 times the MB concentration, no CA needed. 

1 - Method blank 1118:  Acetone = 1.1ug/L, MeCl = 0.95ug/L; MB 1119:  Acetone = 1.1ug/L, MeCl = 0.69ug/L.  All sample resutls changed to ND at LOQ if within 5x/10x the associated MB concentration

8 - Surrogate low and outside criteria for samples: S-25-88, S13-CAM-DW1, S-87-91, and S-78-91. DRO qualified "J-" in these samples. Surrogate failed low for sample S-81-9 so DRO qualified "UJ". Surrogate failed high for sample S-26-88, 
     so DRO qualified "J+". 

4 - CCV Batch ID 73426 (associated with all samples except S-25-88 and the 5x dilution of S-CAM-1): Bromoform response low, all associated samples qualified "UJ". Ending CCV failed low for Dichlorodifluromethane, all associated samples = UJ.
     Hexachlorobutadiene failed slightly low (5%), no CA. 
5 - CCV Batch ID 73456 (Associated with S-25-88 and the 5x dilution of S-CAM-1 only): Acetone, Bromoform, Bromomethane failed slightly low (less than 5%), no CA. Ending CCV failed low for Dichlorodifluoromethane, all associated samples = UJ.
     Laboratory case narrative incorrectly states that the ending CCV fails low for 1,1-Dichloropropene. However, the %D for this anlayte was 38.1 and met criteira (max %D=50).
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Original Final Reason
Sample ID Units Result Result Code
13-TB-04 ug/L 3.4 J 10 U MB
13-TB-04 ug/L 0.60 UY 0.60 UJ CVL
13-TB-04 ug/L 0.60 UZ 0.60 UJ CVL
13-TB-04 ug/L 0.76 J 2.0 U MB
S-25-88 ug/L 580 580 J- SL
S-25-88 ug/L 13 Y 13 U TB
S-25-88 ug/L 0.60 UY 0.60 U PJ
S-25-88 ug/L 4.0 UY 4.0 U PJ
S-25-88 ug/L 0.60 UYZ 0.60 UJ CVL
S-25-88 ug/L 0.33 J 2.0 U MB

S13-CAM-DW1 ug/L 1,400 1,400 J- SL
S13-CAM-DW1 ug/L 4.5 J 10 U MB
S13-CAM-DW1 ug/L 0.60 UY 0.60 UJ CVL
S13-CAM-DW1 ug/L 0.60 UZ 0.60 UJ CVL
S13-CAM-DW1 ug/L 0.33 2.0 U MB
S13-CAM-DW1 ug/L 1.9 JG 1.9 J PJ

S-26-88 ug/L 5,200 5,200 J+ SH
S-26-88 ug/L 12 12 U MB
S-26-88 ug/L 0.60 UY 0.60 UJ CVL
S-26-88 ug/L 0.60 UZ 0.60 UJ CVL
S-26-88 ug/L 0.42 J 2.0 U MB
S-87-91 ug/L 1,000 1,000 J- SL
S-87-91 ug/L 3.4 J 10 U MB
S-87-91 ug/L 0.60 UY 0.60 UJ CVL
S-87-91 ug/L 0.60 UZ 0.60 UJ CVL
S-87-91 ug/L 0.33 J 2.0 U MB
S-55-90 ug/L 1.7 J 10 U MB
S-55-90 ug/L 0.60 UY 0.60 UJ CVL
S-55-90 ug/L 0.60 UZ 0.60 UJ CVL
S-55-90 ug/L 0.40 J 2.0 U MB

S-55-90FD ug/L 3.2 J 10 U MB
S-55-90FD ug/L 0.60 UY 0.60 UJ CVL
S-55-90FD ug/L 0.60 UZ 0.60 UJ CVL
S-55-90FD ug/L 0.40 J 2.0 U MB

S-29-88 ug/L 2.2 J 10 U MB
S-29-88 ug/L 0.60 UY 0.60 UJ CVL
S-29-88 ug/L 0.60 UZ 0.60 UJ CVL
S-29-88 ug/L 0.32 J 2.0 U MB
S-82-91 ug/L 2.2 J 10 U MB
S-82-91 ug/L 0.60 UY 0.60 UJ CVL
S-82-91 ug/L 0.60 UZ 0.60 UJ CVL
S-82-91 ug/L 0.30 J 2.0 U MB
S-CAM-2 ug/L 3.3 J 10 U MB
S-CAM-2 ug/L 0.60 UY 0.60 UJ CVL
S-CAM-2 ug/L 0.60 UZ 0.60 UJ CVL
S-CAM-2 ug/L 0.38 J 2.0 U MB
S-CAM-1 ug/L 8.8 J 10 U MB
S-CAM-1 ug/L 0.60 UY 0.60 UJ CVL
S-CAM-1 ug/L 0.60 UZ 0.60 UJ CVL
S-CAM-1 ug/L 0.41 J 2.0 U MB
S-30-88 ug/L 2.4 J 10 U MB
S-30-88 ug/L 0.60 UY 0.60 UJ CVL
S-30-88 ug/L 0.60 UZ 0.60 UJ CVL
S-30-88 ug/L 0.32 J 2.0 U MB
S-78-91 ug/L 240 240 J- SL
S-78-91 ug/L 2.6 J 10 U MB
S-78-91 ug/L 0.60 UY 0.60 UJ CVL
S-78-91 ug/L 0.60 UZ 0.60 UJ CVL
S-78-91 ug/L 0.44 J 2.0 U MB
S-91-91 ug/L 2.1 J 10 U MB
S-91-91 ug/L 0.60 UY 0.60 UJ CVL
S-91-91 ug/L 0.60 UZ 0.60 UJ CVL
S-91-91 ug/L 0.40 J 2.0 U MB
S-81-91 ug/L 86 J 210 UJ MB, SL
S-81-91 ug/L 1.9 J 10 U MB
S-81-91 ug/L 0.60 UY 0.60 UJ CVL
S-81-91 ug/L 0.60 UZ 0.60 UJ CVL
S-81-91 ug/L 0.37 J 2.0 U MB

Bromoform

Analyte
Acetone

Data qualifiers added, removed, or changed as a result of the data review are detailed in 
the following table:

Bromoform

Dichlorofluoromethane
Methylene Chloride

DRO
Acetone

Bromoform
Bromomethane

Dichlorofluoromethane
Methylene Chloride

DRO
Acetone

Bromoform

Dichlorofluoromethane
Methylene Chloride

Antimony
DRO

Acetone
Bromoform

Dichlorofluoromethane
Methylene Chloride

DRO
Acetone

Acetone

Dichlorofluoromethane
Methylene Chloride

Acetone
Bromoform

Dichlorofluoromethane
Methylene Chloride

Acetone
Bromoform

Dichlorofluoromethane
Methylene Chloride

Acetone

Bromoform
Dichlorofluoromethane

Methylene Chloride
Acetone

Bromoform
Dichlorofluoromethane

Methylene Chloride
Acetone

Bromoform
Dichlorofluoromethane

Methylene Chloride

Methylene Chloride

Bromoform
Dichlorofluoromethane

Methylene Chloride
Acetone

Bromoform
Dichlorofluoromethane

Methylene Chloride
DRO

Acetone
Bromoform

Dichlorofluoromethane

Acetone
Bromoform

Dichlorofluoromethane
Methylene Chloride

Acetone
Bromoform

Dichlorofluoromethane
Methylene Chloride

DRO
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SDG: 1411662
Matrix: water
Normal Samples: 2
Field Duplicates: 0
Trip Blanks: 0
Equipment Blanks: 0
Source Blanks: 0

Sample Collection 
Dates:

11/13/2014

Verified By: B.Driskill
Date Verified: 12/24/2014
Level of Review: 3
Reviewed to 
Electronic Data: 12/29/2014
by: pjf

Parameter
Sample 
Receipt

Hold 
Time

MB TB EB SB LCS LCSD MS/MSD AD FD Surrogates Int. Stds DT PDS ICAL ICV CCV
ICB/
CCB

Flag 
Changes?

Anions OK OK OK NA NA NA OK NA NA NA NA NA NA NA NA OK OK OK OK No

TDS OK OK OK NA NA NA OK NA NA OK NA NA NA NA NA NA NA OK NA No

METALS OK OK OK NA NA NA OK NA NA NA NA NA NA 1 1 OK OK OK OK No

Notes:
1 - DT and PDS were performed on a sample unrelated to this project to fulfill batch QC. No CA needed. 

No data qualifiers were added, removed, or changed as a result of the data review for this SDG.

SWMU 13 CMS Work Plan, Report, and Statement of Basis, Appendix A.6 – Data Validation Reports (1411662) Page 1

___________________________________________________________________________________________________________________________________________________________



SDG 1604069SDG: 1604069SDG: 1604069
Matrix: GWMatrix: GW
Normal Samples: 1Normal Samples: 1p
Fi ld D li t 0Field Duplicates: 0Field Duplicates: 0
MS/MSD 0MS/MSD: 0MS/MSD: 0
Trip Blanks: 1 VOLATILES ONLYTrip Blanks: 1 VOLATILES ONLYp
Equipment Blanks: 0Equipment Blanks: 0
S Bl k 0Source Blanks: 0Source Blanks: 0

S l C ll tiSample CollectionSample Collection 3/31 4/1/16
Dates:

3/31-4/1/16
Dates:

V ifi d B KL PiVerified By: KLaPierreVerified By: KLaPierre
Date Verified: 4/16/2016Date Verified: 4/16/2016
Level of Review: 1/3/1900Level of Review: 1/3/1900

S l FlSample Flag
Parameter

Sample 
Hold Time MB TB EB SB LCS LCSD MS/MSD AD FD RPD Surrogates Int Stds DT PDS ICAL ICV CCV ICB/CCB

Flag 
Parameter

Receipt
Hold Time MB TB EB SB LCS LCSD MS/MSD AD FD RPD Surrogates Int. Stds. DT PDS ICAL ICV CCV ICB/CCB

Changes?Receipt Changes?p g

VOC OK OK 1 2 NA NA OK OK NA NA NA OK OK NA NA OK 3 OK NA YESVOC OK OK 1 2 NA NA OK OK NA NA NA OK OK NA NA OK 3 OK NA YES
SVOC OK OK OK NA NA NA 4 5 NA NA NA 6 OK NA NA OK 7 8 NA YESSVOCs OK OK OK NA NA NA 4 5 NA NA NA 6 OK NA NA OK 7 8 NA YESSVOCs OK OK OK NA NA NA 4 5 NA NA NA 6 OK NA NA OK 7 8 NA YES
DRO OK OK OK NA NA NA OK OK NA NA NA OK NA NA NA OK OK OK NA NoDRO OK OK OK NA NA NA OK OK NA NA NA OK NA NA NA OK OK OK NA NoDRO OK OK OK NA NA NA OK OK NA NA NA OK NA NA NA OK OK OK NA No
METALS OK OK 9 NA NA NA OK NA 10 NA NA NA 11 12 13 OK OK OK OK YESMETALS OK OK 9 NA NA NA OK NA 10 NA NA NA 11 12 13 OK OK OK OK YES

OK OK OK NA NA NA OK NA OK NA NA NA NA NA NA OK OK OK OK NMERCURY OK OK OK NA NA NA OK NA OK NA NA NA NA NA NA OK OK OK OK NoMERCURY OK OK OK NA NA NA OK NA OK NA NA NA NA NA NA OK OK OK OK No
TDS OK OK OK NA NA NA OK NA NA OK NA NA NA NA NA NA NA OK NA NTDS OK OK OK NA NA NA OK NA NA OK NA NA NA NA NA NA NA OK NA NoTDS OK OK OK NA NA NA OK NA NA OK NA NA NA NA NA NA NA OK NA No

Notes:Notes:

1 M h d Bl k i d 1 2 3 T i hl b 0 42 /L (LOQ 1 0 /L) d M h l Chl id 0 34 /L (LOQ 2 0 /L) S l ND f 1 2 3 T i hl b CA d d M h l hl id h d ND h LOQ i TB d fi ld l1 - Method Blank contained 1 2 3-Trichlorobenzene at 0 42 ug/L (LOQ=1 0 ug/L) and Methylene Chloride at 0 34 ug/L (LOQ=2 0 ug/L) Sample was ND for 1 2 3-Trichlorobenzene no CA needed Methylene chloride changed to ND at the LOQ in TB and field sample1 - Method Blank contained 1,2,3-Trichlorobenzene at 0.42 ug/L (LOQ=1.0 ug/L) and Methylene Chloride at 0.34 ug/L (LOQ=2.0 ug/L).  Sample was ND for 1,2,3-Trichlorobenzene, no CA needed.  Methylene chloride changed to ND at the LOQ in TB and field sample.
2 T i Bl k t i d M th l hl id t 0 50 /L (LOQ 2 0 /L) S l lt h d t ND t th LOQ d t th d bl k t i ti N f th CA d d2 - Trip Blank contained Methylene chloride at 0 50 ug/L (LOQ=2 0 ug/L) Sample result changed to ND at the LOQ due to method blank contamination No further CA needed2  Trip Blank contained Methylene chloride at 0.50 ug/L (LOQ 2.0 ug/L). Sample result changed to ND at the LOQ due to method blank contamination. No further CA needed.
3 ICV failed slightly high for Styrene (%D=21 8 Max %D=20) All sample results ND No CA needed3 - ICV failed slightly high for Styrene (%D=21.8, Max %D=20). All sample results ND. No CA needed.3 C a ed s g y g o S y e e (% 8, a % 0) sa p e esu s o C eeded
4 LCS failed for 3/4 Methylphenol at 113% (Criteria 29 110%) and Carbazole at 123% (Criteria 60 122%) Both minor exceedances so no CA needed4 - LCS failed for 3/4-Methylphenol at 113% (Criteria 29-110%), and Carbazole at 123% (Criteria 60-122%). Both minor exceedances so no CA needed.y p ( ), ( )
5 LCSD f il d f 3 3' Di hl b idi t 130% (C it i 27 129%) 4 Nit ili t 133% (C it i 50 130%) d C b l t 125% (C it i 60 122%) All i CA d d5 - LCSD failed for 3 3'-Dichlorobenzidine at 130% (Criteria 27-129%) 4-Nitroaniline at 133% (Criteria 50-130%) and Carbazole at 125% (Criteria 60-122%) All minor exceecances so no CA needed5  LCSD failed for 3,3 Dichlorobenzidine at 130% (Criteria 27 129%), 4 Nitroaniline at 133% (Criteria 50 130%), and Carbazole at 125% (Criteria 60 122%). All minor exceecances so no CA needed.
6 S l S13 CAM DW1 S t 2 4 6 T ib h l f il d t 143% (C it i 43 140%) Mi d CA d d S t 2 4 6 T ib h l l f il d i LCS t 144% d LCSD t 151% N CA d d6 - Sample S13-CAM-DW1: Surrogate 2 4 6-Tribromophenol failed at 143% (Criteria 43-140%) Minor exceedance no CA needed Surrogate 2 4 6-Tribromophenol also failed in LCS at 144% and LCSD at 151% No CA needed6  Sample S13 CAM DW1: Surrogate 2,4,6 Tribromophenol failed at 143% (Criteria 43 140%). Minor exceedance, no CA needed.  Surrogate 2,4,6 Tribromophenol also failed in LCS at 144% and LCSD at 151%. No CA needed.  

Surrogate Phenol d5 failed at 30 8% in the Method Blank (Criteria 33 122%) No CA needed     Surrogate Phenol-d5 failed at 30.8% in the Method Blank (Criteria 33-122%). No CA needed.g ( )
7 - ICV failed high for Bis(2-chloroisopropyl)ether (%D=35 1 Max %D=20) Sample result ND so data quality not affected by high bias No CA needed7 - ICV failed high for Bis(2-chloroisopropyl)ether (%D=35.1, Max %D=20). Sample result ND so data quality not affected by high bias. No CA needed.g ( p py ) ( ) p q y y g
8 Ending CCV failed low (Max %D=50) for the following analytes: 2 4 Dinitrophenol (%D=86) 4 6 Dinitro 2 methylphenol (%D=89 1) Benzo(ghi)perylene (%D=63 5) and Hexachloroethane (%D=81 2)8 - Ending CCV failed low (Max %D=50) for the following analytes: 2,4-Dinitrophenol (%D=86), 4,6-Dinitro-2-methylphenol (%D=89.1), Benzo(ghi)perylene (%D=63.5), and Hexachloroethane (%D=81.2). g ( ) g y p ( ) y p ( ) (g )p y ( ) ( )

All l t d t t d lifi d "UJ" i th fi ld l d t th l biAll analytes non-detect and qualified "UJ" in the field sample due to the low bias     All analytes non detect and qualified UJ  in the field sample due to the low bias.
9 Method blank contained Chromium at 0 42 ug/L (LOQ=10 ug/L) Manganese at 0 30 ug/L (LOQ=5 0 ug/L) and Nickel at 0 22 ug/L (LOQ=10 ug/l) All sample results were greater than ten times the MB concentration No CA needed9 - Method blank contained Chromium at 0.42 ug/L (LOQ=10 ug/L), Manganese at 0.30 ug/L (LOQ=5.0 ug/L), and Nickel at 0.22 ug/L (LOQ=10 ug/l). All sample results were greater than ten times the MB concentration. No CA needed.9  Method blank contained Chromium at 0.42 ug/L (LOQ 10 ug/L), Manganese at 0.30 ug/L (LOQ 5.0 ug/L), and Nickel at 0.22 ug/L (LOQ 10 ug/l). All sample results were greater than ten times the MB concentration. No CA needed.
10 MS/MSD on S13 CAM DW1: Beryllium failed slightly low (MS=78 3% MSD=78 1% Criteira 83 121%) minor exceedances no CA Lead failed slightly low (MS=87 0% MSD=87 0% Criteira 88 115%) minor excedances no CA10 - MS/MSD on S13-CAM-DW1:  Beryllium failed slightly low (MS=78.3%, MSD=78.1%, Criteira 83-121%), minor exceedances, no CA.  Lead failed slightly low (MS=87.0%, MSD=87.0%, Criteira 88-115%), minor excedances, no CA. y g y ( , , ), , g y ( , , ), ,

M l bd f il d hi h (MS 124% MSD 125% C i i 83 115%) S l l f M l bd lifi d "J " d h hi h biMolybdenum failed high (MS=124% MSD=125% Criteria=83-115%) Sample results for Molybdenum qualified "J+" due to the high bias       Molybdenum failed high (MS=124%, MSD=125%, Criteria=83-115%). Sample results for Molybdenum qualified J+  due to the high bias.
11 B lli l d t 10 dil ti b th i t d i t l t d d f il d i th 5 l i Th i t l t d d t it i i th 10 l i11 - Beryllium analyzed at 10x dilution because the associated internal standard failed in the 5x analysis The internal standard met criteia in the 10x analysis11  Beryllium analyzed at 10x dilution because the associated internal standard failed in the 5x analysis. The internal standard met criteia in the 10x analysis.
12 No DT was performed on this sample Batch sample unrelated to this site was chosen for DT to fulfill batch QC requirements12 - No DT was performed on this sample. Batch sample unrelated to this site was chosen for DT to fulfill batch QC requirements.p p p Q q
13 PDS analyzed on S13 CAM DW1: All metals met criteria (80 120%) except Beryllium (%R=72 3) No CA needed since Beryllium met criteira in the MS/MSD13 - PDS analyzed on S13-CAM-DW1:  All metals met criteria (80-120%) except Beryllium (%R=72.3). No CA needed since Beryllium met criteira in the MS/MSD.y ( ) p y ( ) y

D t lifi dd d d h d lt f th d t i d t il d i th f ll i t blData qualifiers added removed or changed as a result of the data review are detailed in the following table:Data qualifiers added, removed, or changed as a result of the data review are detailed in the following table:q , , g g
Original Final ReasonOriginal Final Reason

Sample ID Anal te Units
g

R lt R lt C d ( )
Sample ID Analyte Units

Result Result Code(s)
Sample ID Analyte Units

Result Result Code(s)

Trip Blank μg/L 0 50 J 2 0 U MBMethylene ChlorideTrip Blank μg/L 0.50 J 2.0 U MBMethylene ChlorideTrip Blank μg/L 0.50 J 2.0 U MBMethylene Chloride
S13 CAM DW1 /L 0 80 J 2 0 U MB TBM h l Chl idS13-CAM-DW1 μg/L 0 80 J 2 0 U MB TBMethylene ChlorideS13-CAM-DW1 μg/L 0.80 J 2.0 U MB, TBMethylene Chloride
S13 CAM DW1 μg/L 9 3 U 9 3 UJ CVL2 4 DinitrophenolS13-CAM-DW1 μg/L 9.3 U 9.3 UJ CVL2,4-DinitrophenolS 3 C μg/ 9 3 U 9 3 UJ C, t op e o
S13 CAM DW1 /L 2 3 U 2 3 UJ CVL4 6 Di it 2 th l h lS13-CAM-DW1 μg/L 2 3 U 2 3 UJ CVL4 6-Dinitro-2-methylphenolS13-CAM-DW1 μg/L 2.3 U 2.3 UJ CVL4,6-Dinitro-2-methylphenol
S13 CAM DW1 μg/L 0 47 U 0 147 UJ CVLBenzo(ghi)peryleneS13-CAM-DW1 μg/L 0.47 U 0.147 UJ CVLBenzo(ghi)perylene μg(g )p y
S13 CAM DW1 /L 0 47 U 0 147 UJ CVLH hl thS13-CAM-DW1 μg/L 0 47 U 0 147 UJ CVLHexachloroethaneS13 CAM DW1 μg/L 0.47 U 0.147 UJ CVLHexachloroethane
S13 CAM DW1 μg/L 57 57 J+ MHMolybdenumS13-CAM-DW1 μg/L 57 57 J+ MHMolybdenum μgy
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SDG: 320-10430
Matrix: Water
Normal Samples: 2
Field Duplicates: 0
MS/MSD: 0
Trip Blanks: 0
Equipment Blanks: 0
Source Blanks: 0

Sample Collection 
Date(s):

11/12/14,
11/13/14

Verified by: B.Driskill
Date Verified: 12/23/2014
Level of Review: 3
Reviewed to Electronic 
Data: 12/30/2014
by: pjf

Parameter
Sample 
Receipt

Hold 
Time

MB TB EB SB LCS LCSD MS/MSD AD FD Surrogates Int. Stds. DT PDS ICAL ICV CCV ICB/CCB
Flag 

Changes?

ABPs (8321M) OK OK 1 NA NA NA OK NA 2 NA NA see note 4 NA NA NA OK OK OK NA YES

Notes:
1 - TDG was detected in the MB at 3.92 ug/L (LOQ=10ug/L).  All sample results ND for TDG so no corrective action (CA) needed.

3 - All MPA results were qualified "R" as rejected due to zero percent recoveries in the project matrix (systematic issue).  DMMP failed high (MS=188%, MSD=209%, Criteria=56-116%), all samples ND for DMMP, no CA needed.
4 - Sample S-78-91: Surrogate IMPA-d7 failed low (%R=26, Criteria=50-120). Detections were qualified "J-" and non-detects were qualified "UJ", with the exception of MPA as this analyte was already qualified "R".

Data qualifiers added, removed, or changed as a result of the data review are detailed in the following table:

Sample ID Analyte Units
Original 
Result

Final 
Result

Reason 
Code(s)

S-78-91 DIMP μg/L 3.9 J 3.9 J- SL
S-78-91 IMPA μg/L 260 260 J- SL
S-78-91 DMMP μg/L 5.0 U 5.0 UJ SL
S-78-91 EMPA μg/L 5.0 U 5.0 UJ SL
S-78-91 MPA μg/L 50 U 50 R PJ
S-78-91 TDG μg/L 5.0 U 5.0 UJ SL
S-26-88 DMMP μg/L 5.0 UJ 5.0 U PJ
S-26-88 MPA μg/L 50 UJ 50 R PJ

2 - MS/MSD analyzed on S-26-88:  The following analytes failed low - EMPA (MS=26%, MSD=26%, Criteria=67-128%), IMPA (MS=55%, MSD=57%, Criteria=65-113%), and MPA (MS=0%, MSD=0%, Criteria=60-122%).  
      Parent sample results for EMPA and IMPA were qualified "UJ".
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DATA VALIDATION SUMMARY REPORT 

FOR SAMPLES COLLECTED FROM   

SWMU 13 

TOOELE ARMY DEPOT – SOUTH AREA, UTAH 

Data Validation by:  Beth Driskill 

Revision Date:  March 11, 2015 

Parsons - Austin 

INTRODUCTION 

The following data validation summary report covers water samples collected from solid waste 
management unit (SWMU) 13 at Tooele Army Depot – South Area (TEADS), Utah on 
September 17, 2014.  Samples were logged under the following Sample Delivery Group (SDG): 

320-9497   

The samples in this SDG were analyzed for Agent Breakdown Products (ABPs) by U.S. EPA 
Method SW8321M in accordance with the TestAmerica Standard Operating Procedure WS-LC-
0004. The following table details the samples included in this SDG. 

All samples were collected by Parsons using certified-clean sampling containers provided by 
TestAmerica Laboratories, Inc. (TAL) in West Sacramento, California.  The samples were 
placed on ice immediately following collection and were shipped to TAL in West Sacramento, 
California using the provided insulated coolers.  All containers were received at the laboratory in 
good condition and within the temperature acceptance range of 0.2 to 6o Celsius.   

All samples were prepared and analyzed following the procedures outlined in the Quality 
Assurance Project Plan (QAPP) for TEADS 13/30 and the Department of Defense (DoD) 
Quality Systems Manual (QSM) Version 5.0. 

SAMPLE IDS AND REQUESTED PARAMETERS 

Sample ID Matrix ABPs Comments 

13-HPGW-03 Water X  

13-HPGW-05 Water X MS/MSD 

13-HPGW-05FD Water X Field duplicate 

13-EB-02 Water X Equipment blank 

EXTRACTION, ANALYTICAL, AND REPORTING DETAILS 

PARAMETER MATRIX PREP METHOD ANALYTICAL METHOD UNITS 

ABPs Water SW8321M SW8321M µg/L 
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EVALUATION CRITERIA 

The data submitted by the laboratory has been reviewed and verified following the guidelines 
outlined in the DoD QSM, Version 5.0 and the project-specific UFP QAPP.  Information 
reviewed in the data packages included sample results; field and laboratory quality control 
results; instrument calibration; calibration verifications; case narratives; sample receipt forms, 
and chain-of-custody (COC) forms.  The analyses and findings presented in this report are based 
on the reviewed information, and whether guidelines in the associated analytical method, DoD 
QSM and QAPP were met. 

A Stage 4 review was performed for all data in this SDG. 

A table detailing the data qualifiers applied, removed, or changed for the samples in this SDG as 
a result of the data validation process is included at the end of this report. 

ABPS BY SW8321M 

General 

This SDG consisted of four (4) samples, including two (2) environmental water samples, one 
field duplicate, and one equipment blank.  The samples were collected on September 17, 2014 
and were analyzed by method SW8321M for the following project specific agent breakdown 
products: Diisopropylmethylphosphonate (DIMP), Dimethylmethyl-phosphonate (DMMP), 
Ethyl methylphosphonic acid (EMPA), Isopropyl methyl phosphonic acid (IMPA), 
Methylphosponic acid (MPA), and Thiodiglycol (TDG).  

The analyses were performed using U.S. EPA Method SW8321M.  All samples in this SDG 
were analyzed following the procedures outlined in the DoD QSM, version 5.0 and the project 
QAPP.  All samples were prepared and analyzed within the holding time required by the method.  
The samples were analyzed in one batch under two initial calibrations (ICALs).  

Accuracy 

Accuracy was evaluated using the percent recovery (%R) obtained from the laboratory control 
sample (LCS), the matrix spike/matrix spike duplicate (MS/MSD) pair, and the surrogate spikes.     

One LCS sample was analyzed and all recoveries were within acceptance criteria. 

Sample 13-HPGW-05 was designated for MS/MSD analysis on the COC. All MS/MSD 
recoveries were within acceptance criteria, except for the following: 

Analyte MS %R MSD %R Criteria 

DIMP 141 144 55-117 

DMMP 221 259 56-116 

EMPA 
IMPA 
MPA 

27 
(68) 

0 

32 
59 
0 

67-128 
65-113 
60-112 

( ) indicates the recovery met criteria. 
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No corrective action was deemed necessary for DIMP and DMMP since the MS/MSD recoveries 
indicated a high bias and the parent sample was non-detect. Thus, a significant effect on data 
quality was not demonstrated. EMPA and IMPA were qualified as “UJ” in the parent sample due 
to the low bias demonstrated by the MS/MSD. MPA was not recovered in the MS or MSD 
indicating that the laboratory’s ability to quantitate this compound in the sample matrix is 
uncertain. All environmental sample results for MPA in this SDG were qualified “R”. 

Surrogate spike compounds were added to every field and QC sample.  All surrogate spike 
recoveries were within acceptance criteria, except for the following: 

Sample ID Surrogate %R Criteria 

13-HPGW-05FD TDG-d8 38 50-120% 

 

The laboratory re-extracted and reanalyzed this sample with similar results.  The original 
analysis was used for reporting purposes.  All analytes were non-detect in this sample.  The 
results for the associated analytes DIMP, DMMP, and TDG were qualified “UJ” in sample 13-
HPGW-05FD due to the low surrogate recovery.  

Precision 

Precision was evaluated using the relative percent difference (RPD) obtained from the MS/MSD 
concentrations.  Precision was further evaluated by comparing the field duplicate analyte results.  
A field duplicate was collected for sample 13-HPGW-05. 

All MS/MSD RPDs were within acceptance criteria. 

All the target analytes were non-detect in parent sample 13-HPGW-05 and the associated field 
duplicate.  

Representativeness 

Representativeness expresses the degree to which sample data accurately and precisely 
represents actual site conditions.  Representativeness has been evaluated by: 

 Comparing the COC procedures to those described in the DoD QSM and project QAPP; 

 Comparing actual analytical procedures to those described in the DoD QSM and project 
QAPP; 

 Evaluating holding times; and 

 Examining field and laboratory blanks for cross contamination of samples during 
collection and analysis. 

The samples in this SDG were analyzed following the COC and the analytical procedures 
described in the DoD QSM and project QAPP.  All samples were prepared and analyzed within 
the holding time required by the method. 

 All initial calibration criteria were met. The laboratory noted in the case narrative that the 
calibration curve standard level 4 (40 ng/mL) was inadvertently analyzed twice and that 
standard level 5 was not analyzed. The extra standard level 4 was deleted from the 



SWMU 13 CMS Work Plan, Report, and Statement of Basis, Appendix A.6 – DVRs  (320-9497) Page 4 

calibration curve by the laboratory prior to processing the data.  The curve contained the 
method required number of calibration levels so all criteria were met. The absence of the 
level 5 standard in the ICAL did not adversely affect the data for this method.  

 All secondary source criteria were met.  The initial calibration verification (ICV) was 
prepared from a second source standard. 

 All continuing calibration verification (CCV) criteria were met. 

One laboratory method blank was associated with the ABP analyses in this SDG.  The laboratory 
method blank was non-detect for all target analytes, except for the following: 

Blank ID Analyte Conc. (µg/L) LOQ (µg/L) 

MB 320-53061/1-A TDG 1.34 10 

 

The associated samples were non-detect for TDG so no corrective action was necessary.   

The EB (13-EB-02) was non-detect for all target ABPs. 

The source blank (30-FB-01) was collected on 9/10/14 and is reported in SDG 320-9374. The 
source blank was non-detect for all target ABPs, except for the following: 

Source Blank ID Analyte Conc. (µg/L) LOQ (µg/L) 

30-FB-01 TDG 1.6 10 

 

The associated sample results for TDG in this SDG are all non-detect. Therefore, no corrective 
action was necessary  

Completeness 

Completeness has been evaluated by comparing the total number of samples collected with the 
total number of samples with valid analytical data.   

All results for the samples in this SDG were considered usable with the exception of MPA.  The 
results for MPA were “R” flagged because the laboratory was not able to quantitate this 
compound in the sample matrix. Therefore, the completeness for this SDG is 87.5%, which falls 
below the minimum acceptance criteria of 90%. 

COMPARABILITY 

All data was generated using contract-specific standard methods and reported with known data 
quality, type of analysis, units, etc.   

DATA USABILITY 

The purpose of this data validation report is to ensure the integrity and reliability of analytical 
laboratory data. The data quality is evaluated based on precision, accuracy, representativeness, 
comparability, and completeness (PARCC) characteristics of the data. The validated data 
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indicated that the laboratory correctly performed the analyses.  Based on the data quality 
assessment, three results in this SDG were flagged as rejected and are not considered usable.    

All sample LODs and LOQs met the requirements listed in the project QAPP.  All Method 
Quality Objectives have been met. 

SENSITIVITY 

The DL, LOD, and LOQ values reported for the samples were compared to those listed in the 
QAPP to ensure that sensitivity requirements were met.   

DATA QUALIFIER CHANGES 

The following data qualifiers were added, removed, or changed as a result of the data validation 
process: 

Sample ID Analyte Units 
Original 
Result 

Final 
Result 

Reason 
Code 

13-HPGW-05 
DIMP 

DMMP 
IMPA 

µg/L 
5.0 UJ 
5.0 UJ 
10 UJ 

5.0 U 
5.0 U 
10 U 

PJ 

13-HPGW-05 MPA µg/L 50 UJ 50 R MXL 

13-HPGW-03 MPA µg/L 50 U 50 R MXL 

13-HPGW-05FD MPA µg/L 50 U 50 R MXL 

13-HPGW-05FD DIMP µg/L 5.0 U 5.0 UJ SL 

13-HPGW-05FD DMMP µg/L 5.0 U 5.0 UJ SL 

13-HPGW-05FD TDG µg/L 5.0 U 5.0 UJ SL 
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DATA VALIDATION SUMMARY REPORT 

FOR SAMPLES COLLECTED FROM   

SWMU 13/30 

TOOELE ARMY DEPOT – SOUTH AREA, UTAH 

Data Validation By:  Katherine LaPierre 

Report Date:  January 14, 2015 

Parsons - Austin 

INTRODUCTION 

The following data validation summary report covers water quality control (QC) samples 
collected from solid waste management unit (SWMU) 13 and SWMU 30 at Tooele Army Depot 
– South Area (TEADS), Utah on September 8 and 9, 2014.  Samples were logged under the 
following Sample Delivery Group (SDG): 

1409450   

The samples in this SDG were analyzed for the following parameters:  volatile organic 
compounds (VOCs) by SW8260C, polycyclic aromatic hydrocarbons (PAHs) by SW8270D-LL 
(low level), semivolatile organic compounds (SVOCs) by SW8270D, diesel range organics by 
SW8015D, explosives by SW8330B, metals by SW6020A, and mercury by SW7470A.  Not all 
samples were analyzed for all parameters.  The following table details the samples included in 
this SDG and the analytical parameters performed. 

All samples were collected by Parsons using certified-clean, pre-preserved sampling containers 
provided by RTI Laboratories, Inc. (RTI).  The samples were placed on ice immediately 
following collection and were shipped to RTI in four coolers.  Three of the four coolers were 
received by RTI at temperatures within the required 0.1 to 6.0o Celsius.  The fourth cooler was 
received by the laboratory at a temperature of 7.7oC, which was slightly above the acceptance 
range.  Due to laboratory error, the receiving department did not record which samples or 
containers were received in the cooler with the high temperature. As the affected samples / 
containers could not be identified and the temperature exceedance was only slightly (1.7oC) 
above criteria, no corrective action was deemed necessary. All containers were received at the 
laboratory in good condition.   

All samples were prepared and analyzed following the procedures outlined in the Quality 
Assurance Project Plan (QAPjP) for TEADS 13/30 and the Department of Defense (DoD) 
Quality Systems Manual (QSM) Version 5.0 with the exceptions noted in this report. 
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SAMPLE IDs AND REQUESTED PARAMETERS 

Sample ID 

M
at

ri
x 
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C
s 

P
A

H
s 
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C
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O
 

E
xp

lo
si
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s 

M
et
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M

er
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Comments 

13/30-TB-1A Water X      Trip Blank 

13-FB-01 Water X X  X   Source Blank 

30-FB-01 Water X X X X X X Source Blank 

13/30-EB-01 Water X   X  X 
Equipment 

Blank 

13/30-TB-1B Water X      Trip Blank 
   

EXTRACTION, ANALYTICAL, AND REPORTING DETAILS 

Parameter Matrix Prep Method Analytical Method Units 

VOCs Water SW5030B SW8260C µg/L 

PAHs Water SW3510C SW8270D-LL µg/L 

SVOCs Water SW3510C SW8270D µg/L 

DRO Water SW3510C SW8015D µg/L 

Explosives Water Method SW8330B µg/L 

Metals Water SW3020A SW6020A µg/L 

Mercury Water Method SW7470A µg/L 
 

EVALUATION CRITERIA 

The data submitted by the laboratory has been reviewed and verified following the guidelines 
outlined in the DoD QSM, Version 5.0 and the project-specific UFP QAPP.  Information 
reviewed in the data packages included sample results; field and laboratory quality control 
results; instrument calibration; calibration verifications; case narratives; sample receipt forms, 
and chain-of-custody (COC) forms.  The analyses and findings presented in this report are based 
on the reviewed information, and whether guidelines in the associated analytical method, DoD 
QSM and QAPjP were met. 

A Stage 3 review was performed for all data in this SDG. 

A table detailing the data qualifiers applied, removed, or changed for the samples in this SDG as 
a result of the data validation process is included at the end of this report. 
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VOCs  

General 

The VOC portion of this SDG consisted of five (5) samples, including two (2) trip blanks, two 
(2) source blanks, and one (1) equipment blank. The samples were collected on September 8 and 
9, 2014 and were analyzed for volatile organic compounds as specified in the project QAPP. 

The volatiles analyses were performed in accordance with U.S. EPA Method SW8260C. All 
samples in this SDG were analyzed following the procedures outlined in the DoD QSM, version 
5.0 and the project QAPjP, with one exception.  Due to laboratory error, the target analyte 1,2,3-
Trimethylbenzene was omitted from the spiking solution for the laboratory control sample 
(LCS), LCS duplicate (LCSD), and the continuing calibration verification (CCV) samples that 
bracketed the batch.  The instrument was calibrated for this analyte and a compliant initial 
calibration verification (ICV) was performed for 1,2,3-Trimethylbenzene using a secondary 
source.  As this analyte is not a common contaminant, the impact on data usability was minimal.  
All results for this analyte were non-detect and were qualified “UJ” as estimated at the LOD due 
to the spike omission. 

All samples were prepared and analyzed within the holding time required by the method.  The 
samples were analyzed in one batch under a single initial calibration (ICAL). 

Accuracy 

Accuracy was evaluated using the percent recovery (%R) obtained from the LCS, LCSD, and the 
surrogate spikes.     

One LCS/LCSD pair was analyzed. As previously noted, the LCS/LCSD was not spiked for 
1,2,3-Trimethylbenzene.  All LCS/LCSD recoveries were within acceptance criteria.   

Surrogate spike compounds were added to every field and QC sample.  All surrogate spike 
recoveries were within acceptance criteria. 

Precision 

Precision was evaluated using the relative percent difference (RPD) obtained from the 
LCS/LCSD analyte results.   

All LCS/LCSD RPDs were within acceptance criteria. 

Representativeness 

Representativeness expresses the degree to which sample data accurately and precisely 
represents actual site conditions.  Representativeness has been evaluated by: 

 Comparing the COC procedures to those described in the DoD QSM and project QAPP; 

 Comparing actual analytical procedures to those described in the DoD QSM and project 
QAPP; 

 Evaluating holding times; and 

 Examining field and laboratory blanks for cross contamination of samples during 
collection, transport, and analysis. 
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The samples in this SDG were analyzed following the COC and the analytical procedures 
described in the DoD QSM and project QAPP with the exceptions previously noted.  All samples 
were prepared and analyzed within the holding time required by the method. 

 All instrument tune criteria were met. 

 All initial calibration criteria were met. 

 The ICV was prepared from a second source standard.  All ICV criteria were met, except 
for the following: 

ICV ID Analyte %D Criteria 

VOA11B ICV 090814 Bromomethane 28 %D ≤ 20 

 

The ICV response for bromomethane demonstrated a high bias and all sample results were non-
detect for this compound, so no corrective action was necessary. 

 As previously noted, the laboratory omitted 1,2,3-Trimethylbenzene from the CCV spike 
solution.  All other CCV criteria were met, with the following exceptions: 

CCV ID Analyte %D Criteria 

VOA11B CCV 091214 Bromomethane 22.5 %D ≤ 20 

VOA11B END CCV 091214 
Bromomethane 

Dichlorodifluoromethane
60.5 
50.6 

%D ≤ 50 

 

No corrective action was deemed necessary for dichlorodifluoromethane since the %D was less 
than one percent outside criteria.  All sample results for bromomethane were non-detect and 
were qualified “UJ” as estimated at the LOD due to the non-compliant ending CCV.  

 All internal standard criteria were met. 

 The laboratory performed quarterly LOQ verifications as required. 

One laboratory method blank was associated with the volatiles analyses in this SDG.  The 
laboratory method blank was non-detect for all target VOCs, except for the following: 

Blank ID Analyte Conc. (µg/L) LOQ (µg/L) 

VOA11B MBLK 091214 
Acetone 

Methylene Chloride
2.0 
0.74 

10 
2.0 

 

All associated sample results for acetone and methylene chloride were changed to non-detect at 
the LOQ or, if detected above the LOQ and within 10 times the method blank result, non-detect 
at the concentration found due to the laboratory contamination noted.  

 

The trip blanks were non-detect for all target VOCs, except for the following: 
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Trip Blank ID Analyte Conc. (µg/L) LOQ (µg/L) 

13/30-TB-1A 
Acetone 

Methylene Chloride
0.62 
0.63 

10 
2.0 

13/30-TB-1B Methylene Chloride 0.65 2.0 

 

The associated sample results for acetone and methylene chloride were previously changed to 
non-detect at the LOQ due to the method blank contamination.  Therefore, no additional 
corrective action was necessary. 

The equipment blank was non-detect for all target VOCs, except for the following: 

EB ID Analyte Conc. (µg/L) LOQ (µg/L) 

13/30-EB-01 
2-Butanone 

Acetone 
Methylene Chloride

2.2 
20 

0.50 

10 
10 
2.0 

 

The associated sample results for acetone and methylene chloride were previously changed to 
non-detect at the LOQ due to the method blank contamination.  Therefore, no additional 
corrective action was necessary. 

The source blanks were non-detect for all target VOCs, except for the following: 

Source Blank ID Analyte Conc. (µg/L) LOQ (µg/L) 

13-FB-01 
2-Butanone 

Acetone 
Methylene Chloride

1.4 
13 

0.35 

10 
10 
2.0 

30-FB-01 
2-Butanone 

Acetone 
Methylene Chloride

2.2 
18 

0.45 

10 
10 
2.0 

 

The source blank consists of clean laboratory-pure water poured into the appropriate sample 
containers onsite.  The same source water is used for rinsing reusable sampling equipment and 
equipment blanks.  The equipment blank detections for 2-butanone, acetone, and methylene 
chloride were changed to non-detect at the LOQ due to the source blank contamination.  

Completeness 

Completeness has been evaluated by comparing the total number of samples collected with the 
total number of samples with valid analytical data.   

All volatiles results for the samples in this SDG were considered usable.  Therefore, the 
completeness for the VOC portion of this SDG is 100%, which meets the minimum acceptance 
criteria of 95%. 
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DRO  

General 

The DRO portion of this SDG consisted of three (3) samples, including two (2) source blanks 
and one (1) equipment blank. The samples were collected on September 8 and 9, 2014 and were 
analyzed for Diesel Range Organics (Carbon range C10-C28) as specified in the project QAPP. 

The DRO analyses were performed in accordance with U.S. EPA Method SW8015D. All 
samples in this SDG were analyzed following the procedures outlined in the DoD QSM, version 
5.0 and the project QAPjP, with one exception.  Due to laboratory error, the surrogate listed in 
the QAPjP was incorrect.  The laboratory used Squalene (not o-Terphenyl) as the surrogate for 
this analysis.  The surrogate recoveries were evaluated using the tolerances provided in the report 
(70-130% for water).  The use of the alternate surrogate did not impact data quality or usability. 

All samples were prepared and analyzed within the holding time required by the method.  The 
samples were analyzed in one batch under a single initial calibration (ICAL). 

Accuracy 

Accuracy was evaluated using the percent recovery obtained from the LCS, LCSD, and the 
surrogate spikes.     

The LCS/LCSD recoveries were within acceptance criteria.   

Surrogate spike compounds were added to every field and QC sample.  All surrogate spike 
recoveries were within acceptance criteria. 

Precision 

Precision was evaluated using the RPD obtained from the LCS/LCSD analyte results.   

The LCS/LCSD RPD was within acceptance criteria. 

Representativeness 

Representativeness expresses the degree to which sample data accurately and precisely 
represents actual site conditions.  Representativeness has been evaluated by: 

 Comparing the COC procedures to those described in the DoD QSM and project QAPP; 

 Comparing actual analytical procedures to those described in the DoD QSM and project 
QAPP; 

 Evaluating holding times; and 

 Examining field and laboratory blanks for cross contamination of samples during 
collection and analysis. 

The samples in this SDG were analyzed following the COC and the analytical procedures 
described in the DoD QSM and project QAPP with the exception previously noted.  All samples 
were prepared and analyzed within the holding time required by the method. 

 All instrument tune criteria were met. 

 All initial calibration criteria were met. 

 The ICV was prepared from a second source standard.  All ICV criteria were met.  
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 All CCV criteria were met. 

 The laboratory performed quarterly LOQ verifications as required. 

One laboratory method blank was associated with the DRO analyses in this SDG.  The 
laboratory method blank contained DRO as follows: 

Blank ID Analyte Conc. (µg/L) LOQ (µg/L) 

MB-34423 DRO 27 200 

All associated sample results for DRO were changed to non-detect at the LOQ due to the 
laboratory contamination noted.  

The equipment blank contained DRO as follows: 

EB ID Analyte Conc. (µg/L) LOQ (µg/L) 

13/30-EB-01 DRO 44 220 

The associated sample results for DRO were previously changed to non-detect at the LOQ due to 
the method blank contamination.  Therefore, no additional corrective action was necessary. 

The source blanks contained DRO as follows: 

Source Blank ID Analyte Conc. (µg/L) LOQ (µg/L) 

13-FB-01 DRO 36 230 

30-FB-01 DRO 43 220 

The associated sample results for DRO were previously changed to non-detect at the LOQ due to 
the method blank contamination.  Therefore, no additional corrective action was necessary.  

Completeness 

Completeness has been evaluated by comparing the total number of samples collected with the 
total number of samples with valid analytical data.   

All DRO results for the samples in this SDG were considered usable.  Therefore, the 
completeness for the DRO portion of this SDG is 100%, which meets the minimum acceptance 
criteria of 95%. 

PAHs  

General 

The PAH portion of this SDG consisted of one (1) source blank. The sample was collected on 
September 8, 2014 and was analyzed for polycyclic aromatic hydrocarbons as specified in the 
project QAPP. 

The PAH analyses were performed in accordance with U.S. EPA Method SW8270D-Low Level. 
All samples in this SDG were analyzed following the procedures outlined in the DoD QSM, 
version 5.0 and the project QAPjP. 

All samples were prepared and analyzed within the holding time required by the method.  The 
samples were analyzed in one batch under a single initial calibration (ICAL). 
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Accuracy 

Accuracy was evaluated using the percent recovery obtained from the LCS, LCSD, and the 
surrogate spikes.     

All LCS/LCSD and surrogate spike recoveries were within acceptance criteria.   

Precision 

Precision was evaluated using the RPD obtained from the LCS/LCSD analyte results.   

All LCS/LCSD RPDs were within acceptance criteria. 

Representativeness 

Representativeness expresses the degree to which sample data accurately and precisely 
represents actual site conditions.  Representativeness has been evaluated by: 

 Comparing the COC procedures to those described in the DoD QSM and project QAPP; 

 Comparing actual analytical procedures to those described in the DoD QSM and project 
QAPP; 

 Evaluating holding times; and 

 Examining field and laboratory blanks for cross contamination of samples during 
collection and analysis. 

The samples in this SDG were analyzed following the COC and the analytical procedures 
described in the DoD QSM and project QAPP.  All samples were prepared and analyzed within 
the holding time required by the method. 

 All instrument tune criteria were met. 

 All initial calibration criteria were met. 

 The ICV was prepared from a second source standard.  All ICV criteria were met.  

 All CCV criteria were met. 

 All internal standard criteria were met. 

 The laboratory performed quarterly LOQ verifications as required. 

One laboratory method blank was associated with the semivolatiles analyses in this SDG.  The 
laboratory method blank was non-detect for all target PAHs.  

The source blank was non-detect for all target PAHs.  

Completeness 

Completeness has been evaluated by comparing the total number of samples collected with the 
total number of samples with valid analytical data.   

All PAH results for the samples in this SDG were considered usable.  Therefore, the 
completeness for the PAH portion of this SDG is 100%, which meets the minimum acceptance 
criteria of 95%. 
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SVOCs  

General 

The SVOC portion of this SDG consisted of one (1) source blank. The sample was collected on 
September 9, 2014 and was analyzed for semivolatile organic compounds as specified in the 
project QAPP. 

The semivolatiles analyses were performed in accordance with U.S. EPA Method SW8270D. All 
samples in this SDG were analyzed following the procedures outlined in the DoD QSM, version 
5.0 and the project QAPjP, with a few exceptions.  Due to laboratory error, the accuracy 
tolerances listed in the project QAPP were incorrect for the target analytes 2,4,6-Trichlorophenol 
and Phenol, and for the surrogate compound Phenol-d5.  The tolerances reported in the hard 
copy were used to evaluate accuracy.  This issue did not affect data quality or usability. 

All samples were prepared and analyzed within the holding time required by the method.  The 
samples were analyzed in one batch under a single initial calibration (ICAL). 

Accuracy 

Accuracy was evaluated using the percent recovery obtained from the LCS, LCSD, and the 
surrogate spikes.     

All LCS/LCSD recoveries were within acceptance criteria.   

Surrogate spike compounds were added to every field and QC sample.  All surrogate spike 
recoveries were within acceptance criteria, except for the following: 

Sample ID Surrogate %R Criteria 

MB-34418 Phenol-d5 32.3 33-122% 

LCS-34418 Phenol-d5 31.4 33-122% 

30-FB-01 Phenol-d5 31.1 33-122% 

No corrective action was necessary as the non-compliant surrogate recoveries were only slightly 
(less than 5%) below criteria. 

Precision 

Precision was evaluated using the RPD obtained from the LCS/LCSD analyte results.   

All LCS/LCSD RPDs were within acceptance criteria. 

Representativeness 

Representativeness expresses the degree to which sample data accurately and precisely 
represents actual site conditions.  Representativeness has been evaluated by: 

 Comparing the COC procedures to those described in the DoD QSM and project QAPP; 

 Comparing actual analytical procedures to those described in the DoD QSM and project 
QAPP; 

 Evaluating holding times; and 
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 Examining field and laboratory blanks for cross contamination of samples during 
collection and analysis. 

The samples in this SDG were analyzed following the COC and the analytical procedures 
described in the DoD QSM and project QAPP with the exceptions previously noted.  All samples 
were prepared and analyzed within the holding time required by the method. 

 All instrument tune criteria were met. 

 All initial calibration criteria were met. 

 The ICV was prepared from a second source standard.  All ICV criteria were met. 

 All CCV criteria were met, with the following exceptions: 

CCV ID Analyte %D Criteria 

CCVE 091514 
2,4-Dinitrophenol 

4,6-Dinitro-2-methylphenol 
Pentachlorophenol 

70.7 
53.0 
62.9 

%D ≤ 50 

No corrective action was deemed necessary for 4,6-Dinitro-2-methylphenol since the %D 
was only three percent outside criteria.  The results for 2,4-Dinitrophenol and 
Pentachlorophenol were non-detect in sample 30-FB-01 and thus were qualified “UJ” as 
estimated at the LOD due to the non-compliant ending CCV. 

 All internal standard criteria were met. 

 The laboratory performed quarterly LOQ verifications as required. 

One laboratory method blank was associated with the semivolatiles analyses in this SDG.  The 
laboratory method blank was non-detect for all target SVOCs.  

The source blank was non-detect for all target SVOCs, except for the following: 

Source Blank ID Analyte Conc. (µg/L) LOQ (µg/L) 

30-FB-01 Phenol 0.27 5.4 

The source blank consists of clean laboratory-pure water poured into the appropriate sample 
containers onsite.  The same source water is used for rinsing reusable sampling equipment and 
equipment blanks.  

Completeness 

Completeness has been evaluated by comparing the total number of samples collected with the 
total number of samples with valid analytical data.   

All semivolatiles results for the samples in this SDG were considered usable.  Therefore, the 
completeness for the semivolatile portion of this SDG is 100%, which meets the minimum 
acceptance criteria of 95%. 
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EXPLOSIVES 

General 

The explosives portion of this SDG consisted of one (1) source blank. The sample was collected 
on September 9, 2014 and was analyzed for explosives organic compounds as specified in the 
project QAPP. 

The explosives analyses were performed in accordance with U.S. EPA Method SW8330B. All 
samples in this SDG were analyzed following the procedures outlined in the DoD QSM, version 
5.0 and the project QAPjP.  

All samples were prepared and analyzed within the holding time required by the method.  The 
samples were analyzed in one batch under a single initial calibration (ICAL). 

Accuracy 

Accuracy was evaluated using the percent recovery obtained from the LCS, LCSD, and the 
surrogate spikes.     

All LCS/LCSD recoveries were within acceptance criteria, except for the following: 

Analyte LCS %R LCSD %R Criteria 

Nitroglycerin 72 (79) 74-127 
( ) indicates the recovery met criteria. 

 

No corrective action was necessary as the LCSD recovery met criteria and the LCS was only two 
percent below criteria.  Thus, a significant impact on data quality was not demonstrated. 

Surrogate spike compounds were added to every field and QC sample.  All surrogate spike 
recoveries were within acceptance criteria. 

Precision 

Precision was evaluated using the RPD obtained from the LCS/LCSD analyte results.   

All LCS/LCSD RPDs were within acceptance criteria. 

Representativeness 

Representativeness expresses the degree to which sample data accurately and precisely 
represents actual site conditions.  Representativeness has been evaluated by: 

 Comparing the COC procedures to those described in the DoD QSM and project QAPP; 

 Comparing actual analytical procedures to those described in the DoD QSM and project 
QAPP; 

 Evaluating holding times; and 

 Examining field and laboratory blanks for cross contamination of samples during 
collection, transport, and analysis. 
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The samples in this SDG were analyzed following the COC and the analytical procedures 
described in the DoD QSM and project QAPP.  All samples were prepared and analyzed within 
the holding time required by the method. 

 All instrument tune criteria were met. 

 All initial calibration criteria were met. 

 The ICV was prepared from a second source standard.  All ICV criteria were met. 

 All CCV criteria were met. 

 The laboratory performed quarterly LOQ verifications as required. 

One laboratory method blank was associated with the explosives analyses in this SDG.  The 
laboratory method blank was non-detect for all target explosives.  

The source blank was non-detect for all target explosives.  

Completeness 

Completeness has been evaluated by comparing the total number of samples collected with the 
total number of samples with valid analytical data.   

All explosives results for the samples in this SDG were considered usable.  Therefore, the 
completeness for the explosives portion of this SDG is 100%, which meets the minimum 
acceptance criteria of 95%. 

METALS  

General 

The metals portion of this SDG consisted of two (2) samples, including one (1) source blank and 
one (1) equipment blank. The samples were collected on September 9, 2014 and were analyzed 
for metals as specified in the project QAPP. 

The metals analyses were performed in accordance with U.S. EPA Method SW6020A. All 
samples in this SDG were analyzed following the procedures outlined in the DoD QSM, version 
5.0 and the project QAPjP.   

All samples were prepared and analyzed within the holding time required by the method.  The 
samples were analyzed in one batch under a single initial calibration (ICAL).  All analyses were 
performed at a 5x dilution inherent in the method. 

Accuracy 

Accuracy was evaluated using the percent recovery obtained from the LCS and the matrix 
spike/matrix spike duplicate (MS/MSD) pair. No sample was designated for MS/MSD analysis 
on the COC.  However, the laboratory performed an MS/MSD on sample 13/30-EB-01 to fulfill 
batch requirements.     

All LCS recoveries were within acceptance criteria.   

 

All MS/MSD recoveries were within acceptance criteria, except for the following: 
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Analyte MS %R MSD %R Criteria 

Antimony 
Silver 

(107) 
(108) 

118 
117 

85-117 
85-116 

( ) indicates the recovery met criteria. 

 

No corrective action was deemed necessary since the recoveries were only slightly (1%) above 
criteria.  Thus, a significant effect on data quality was not demonstrated. 

Precision 

Precision was evaluated using the RPD obtained from the MS/MSD analyte results.   

All MS/MSD RPDs were within acceptance criteria. 

Representativeness 

Representativeness expresses the degree to which sample data accurately and precisely 
represents actual site conditions.  Representativeness has been evaluated by: 

 Comparing the COC procedures to those described in the DoD QSM and project QAPP; 

 Comparing actual analytical procedures to those described in the DoD QSM and project 
QAPP; 

 Evaluating holding times; and 

 Examining field and laboratory blanks for cross contamination of samples during 
collection and analysis. 

The samples in this SDG were analyzed following the COC and the analytical procedures 
described in the DoD QSM and project QAPP with the exceptions previously noted.  All samples 
were prepared and analyzed within the holding time required by the method. 

 All instrument tune criteria were met. 

 All initial calibration criteria were met. 

 The ICV was prepared from a second source standard.  All ICV criteria were met. 

 All CCV criteria were met. 

 All internal standard criteria were met. 

 The laboratory performed quarterly LOQ verifications as required. 

One laboratory method blank was associated with the metals analyses in this SDG.  The 
laboratory method blank was non-detect for all target metals, except for the following: 

Blank ID Analyte Conc. (µg/L) LOQ (µg/L) 

MB-34411 Molybdenum 0.72 5.0 

All associated sample results for molybdenum were changed to non-detect at the LOQ due to the 
laboratory contamination noted.  

The equipment blank was non-detect for all target metals, except for the following: 
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EB ID Analyte Conc. (µg/L) LOQ (µg/L) 

13/30-EB-01 
Manganese 

Molybdenum 
Silver 

0.30 
1.5 
0.18 

5.0 
5.0 
1.5 

The source blank was non-detect for all target metals, except for the following: 

Source Blank ID Analyte Conc. (µg/L) LOQ (µg/L) 

30-FB-01 

Beryllium 
Chromium 

Cobalt 
Copper 

Manganese 
Molybdenum 

Nickel 
Zinc 

0.45 
0.74 
0.17 
0.75 
0.45 
2.2 
0.34 
4.8 

1.0 
10 
5.0 
5.0 
5.0 
5.0 
10 
50 

The source blank consists of clean laboratory-pure water poured into the appropriate sample 
containers onsite.  The same source water is used for rinsing reusable sampling equipment and 
equipment blanks.  The equipment blank detections for Molybdenum and Manganese were 
changed to non-detect at the LOQ due to the source blank contamination.  

Completeness 

Completeness has been evaluated by comparing the total number of samples collected with the 
total number of samples with valid analytical data.   

All metals results for the samples in this SDG were considered usable.  Therefore, the 
completeness for the metals portion of this SDG is 100%, which meets the minimum acceptance 
criteria of 95%. 

MERCURY  

General 

The mercury portion of this SDG consisted of two (2) samples, including one (1) source blank 
and one (1) equipment blank. The samples were collected on September 9, 2014 and were 
analyzed for mercury as specified in the project QAPP. 

The mercury analyses were performed in accordance with U.S. EPA Method SW7470A. All 
samples in this SDG were analyzed following the procedures outlined in the DoD QSM, version 
5.0 and the project QAPjP.   

All samples were prepared and analyzed within the holding time required by the method.  The 
samples were analyzed in one batch under a single initial calibration (ICAL).   

Accuracy 

Accuracy was evaluated using the percent recovery obtained from the LCS.  
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The LCS recovery was within acceptance criteria.   

Precision 

Precision could not be evaluated for the mercury portion of this SDG since no duplicate analyses 
were performed.  

Representativeness 

Representativeness expresses the degree to which sample data accurately and precisely 
represents actual site conditions.  Representativeness has been evaluated by: 

 Comparing the COC procedures to those described in the DoD QSM and project QAPP; 

 Comparing actual analytical procedures to those described in the DoD QSM and project 
QAPP; 

 Evaluating holding times; and 

 Examining field and laboratory blanks for cross contamination of samples during 
collection and analysis. 

The samples in this SDG were analyzed following the COC and the analytical procedures 
described in the DoD QSM and project QAPP with the exceptions previously noted.  All samples 
were prepared and analyzed within the holding time required by the method. 

 All initial calibration criteria were met. 

 The ICV was prepared from a second source standard.  All ICV criteria were met. 

 All CCV criteria were met. 

 The laboratory performed quarterly LOQ verifications as required. 

One laboratory method blank was associated with the mercury analyses in this SDG.  The 
laboratory method blank was non-detect for mercury. 

The equipment blank and source blank were both non-detect for mercury.  

Completeness 

Completeness has been evaluated by comparing the total number of samples collected with the 
total number of samples with valid analytical data.   

All mercury results for the samples in this SDG were considered usable.  Therefore, the 
completeness for the mercury portion of this SDG is 100%, which meets the minimum 
acceptance criteria of 95%. 

COMPARABILITY 

All data was generated using contract-specific standard methods and reported with known data 
quality, type of analysis, units, etc.   

DATA USABILITY 

The purpose of this data validation report is to ensure the integrity and reliability of analytical 
laboratory data. The data quality is evaluated based on precision, accuracy, representativeness, 
comparability, and completeness (PARCC) characteristics of the data. The validated data 
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indicated that the laboratory correctly performed the analyses.  Based on the data quality 
assessment, none of the data were qualified as rejected.   

All data in this SDG are considered usable for the purposes of this project. All sample LODs and 
LOQs met the requirements listed in the project QAPP.  All Method Quality Objectives have 
been met. 

SENSITIVITY 

The DL, LOD, and LOQ values reported for the samples were compared to those listed in the 
QAPjP to ensure that sensitivity requirements were met.  

It should be noted that the laboratory LOD and LOQ values varied slightly from the QAPjP for 
DRO, PAHs, and SVOCs due to slight variations in the volume collected.  For slow-purging 
wells, reduced volume was collected for DRO as the project action limit (PAL) for DRO is 
exceptionally high.  All other sensitivity requirements were met. 

DATA QUALIFIER CHANGES 

The following data qualifiers were added, removed, or changed as a result of the data validation 
process: 

Sample ID Analyte Units 
Original 

Result 

Final 

Result 
Reason 
Code 

13/30-TB-1A 1,2,3-Trimethylbenzene µg/L 0.60 UYQ 0.60 UJ Not spiked 

13/30-TB-1A Acetone µg/L 0.62 J 10 U MB 

13/30-TB-1A Bromomethane µg/L 4.0 UYZ 4.0 UJ CVL 

13/30-TB-1A Methylene chloride µg/L 0.63 J 2.0 U MB 

13-FB-01 1,2,3-Trimethylbenzene µg/L 0.60 UYQ 0.60 UJ Not spiked 

13-FB-01 Acetone µg/L 13 13 U MB 

13-FB-01 Bromomethane µg/L 4.0 UYZ 4.0 UJ CVL 

13-FB-01 Methylene chloride µg/L 0.35 J 2.0 U MB 

13-FB-01 DRO µg/L 36 J 230 U MB 

30-FB-01 1,2,3-Trimethylbenzene µg/L 0.60 UYQ 0.60 UJ Not spiked 

30-FB-01 Acetone µg/L 18 18 U MB 

30-FB-01 Bromomethane µg/L 4.0 UYZ 4.0 UJ CVL 

30-FB-01 Methylene chloride µg/L 0.45 J 2.0 U MB 

30-FB-01 DRO µg/L 43 J 220 U MB 

30-FB-01 2,4-Dinitrophenol µg/L 11 U 11 UJ CVL 

30-FB-01 Pentachlorophenol µg/L 2.7 U 2.7 UJ CVL 

30-FB-01 Molybdenum µg/L 2.2 J 5.0 U MB 

13/30-EB-01 1,2,3-Trimethylbenzene µg/L 0.60 UYQ 0.60 UJ Not spiked 

13/30-EB-01 2-Butanone (MEK) µg/L 2.2 J 10 U SB 
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Sample ID Analyte Units 
Original 

Result 

Final 

Result 
Reason 
Code 

13/30-EB-01 Acetone µg/L 20 20 U MB 

13/30-EB-01 Bromomethane µg/L 4.0 UYZ 4.0 UJ CVL 

13/30-EB-01 Methylene chloride µg/L 0.50 J 2.0 U MB 

13/30-EB-01 DRO µg/L 44 J 220 U MB 

13/30-EB-01 Manganese µg/L 0.30 J 5.0 U SB 

13/30-EB-01 Molybdenum µg/L 1.5 J 5.0 U MB 

13/30-TB-1B 1,2,3-Trimethylbenzene µg/L 0.60 UYQ 0.60 UJ Not spiked 

13/30-TB-1B Bromomethane µg/L 4.0 UYZ 4.0 UJ CVL 

13/30-TB-1B Methylene chloride µg/L 0.65 J 2.0 U MB 
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DATA VALIDATION SUMMARY REPORT 

for samples collected from   

SWMU 13/30 

TOOELE ARMY DEPOT – SOUTH AREA, UTAH 

Data Validation by:  Katherine LaPierre 

Revision Date:  December 20, 2014 

Parsons - Austin 

INTRODUCTION 

The following data validation summary report covers soil gas samples and the associated field 
quality control (QC) samples collected from solid waste management unit (SWMU) 13 and 30 at 
Tooele Army Depot – South Area (TEADS), Utah during the period from September 3 through 
September 5, 2014.  Samples were logged under the following Sample Delivery Group (SDG): 

P1403609   

The samples in this SDG were analyzed for volatile organic compounds (VOCs) by 
Compendium Method TO-15.  The field QC samples collected in association with this SDG 
included two field duplicate (FD) samples.  The following table details the samples included in 
this SDG and the associated parameters. 

All samples were collected by Parsons using certified-clean SUMMA canisters provided by ALS 
Environmental (ALS).  The samples were shipped to Air Toxics using the provided shipping 
crates.  All containers were received at the laboratory in good condition.   

All samples were prepared and analyzed following the procedures outlined in the Quality 
Assurance Project Plan (QAPjP) for TEADS 13/30 and the Department of Defense (DoD) 
Quality Systems Manual (QSM) Version 5.0. 

It should be noted that the laboratory data was reported using the DoD QSM 5.0 accuracy 
tolerances instead of those listed in the project QAPP.  Data quality was not adversely affected as 
all recoveries met both sets of tolerances with one minor exceedance.  No data qualifiers were 
applied or changed as a result of this issue. 
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SAMPLE IDs AND REQUESTED PARAMETERS 

Sample ID Matrix VOCs Comments 

13-SG-01 SG X  

13-SG-02 SG X  

13-SG-03 SG X  

13-SG-03FD SG X Field duplicate 

13-SG-04 SG X  

13-SG-05 SG X  

30-SG-01 SG X  

30-SG-02 SG X  

30-SG-03 SG X  

30-SG-04 SG X  

30-SG-05 SG X  

30-SG-06 SG X  

30-SG-07 SG X  

30-SG-07FD SG X Field duplicate 

30-SG-08 SG X  

30-SG-09 SG X  
  SG = Soil Gas 

EXTRACTION, ANALYTICAL, AND REPORTING DETAILS 

Parameter Matrix Prep Method Analytical Method Units 

VOCs Soil Gas NA TO-15 µg/m3 
TO = Compendium of Methods for the Determination of Toxic Organic Compounds in Ambient Air 

EVALUATION CRITERIA 

The data submitted by the laboratory has been reviewed and verified following the guidelines 
outlined in the DoD QSM, Version 5.0 and the project-specific UFP QAPP.  Information 
reviewed in the data packages included sample results; field and laboratory quality control 
results; instrument calibration; calibration verifications; case narratives; sample receipt forms, 
and chain-of-custody (COC) forms.  The analyses and findings presented in this report are based 
on the reviewed information, and whether guidelines in the associated analytical method, DoD 
QSM and QAPjP were met. 

A Stage 4 review was performed for all data in this SDG. 

A table detailing the data qualifiers applied, removed, or changed for the samples in this SDG as 
a result of the data validation process is included at the end of this report. 
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VOCS BY TO-15 

General 

This SDG consisted of fifteen (15) samples, including thirteen (13) environmental soil gas 
samples and two field duplicates.  The samples were collected during the period from September 
3 through September 5, 2014 and were analyzed for TO-15 volatile organic compounds as 
specified in the project QAPP. 

The volatiles analyses were performed according to Compendium Method TO-15.  All samples 
in this SDG were analyzed following the procedures outlined in the DoD QSM, version 5.0 and 
the project QAPjP with one exception.  The laboratory reported all QC samples using the 
accuracy tolerances listed in the DoD QSM, which differ slightly from the tolerances listed in the 
project QAPP.  Data quality and usability was not affected and no data qualifiers were applied 
for this issue.  All samples were prepared and analyzed within the holding time required by the 
method.  The samples were analyzed three batches under a single initial calibration (ICAL). 

Accuracy 

Accuracy was evaluated using the percent recovery (%R) obtained from the laboratory control 
samples (LCS) and the surrogate spikes.     

Three LCS samples were analyzed, one for each batch.  All LCS recoveries were within 
acceptance criteria.   

Surrogate spike compounds were added to every field and QC sample.  All surrogate spike 
recoveries were within acceptance criteria. 

Precision 

Precision was evaluated using the relative percent difference (RPD) obtained from the field 
duplicate and laboratory duplicate analyte results.  The laboratory analyzed sample 30-SG-07FD 
in duplicate. 

The RPD was calculated for all target analytes detected at or above the LOQ in sample 13-SG-03 
and the associated field duplicate. The RPDs listed in the table below were calculated using the 
analyte concentrations from the raw data, before rounding. The field duplicate pair demonstrated 
significant variability, as follows: 

13-SG-03 
Analyte Parent (µg/m3) FD (µg/m3) RPD Criteria 

Acetone 

2-Butanone (MEK) 

Toluene 

m/p-Xylene 

o-Xylene 

1,3,5-Trimethylbenzene 

1,2,4-Trimethylbenzene 

310 

34 

7.2 

15 

6.7 

26 

23 

1400 

100 

15 

14 

5.9 

16 

14 

105 

79 

52 

1.9 

8.8 

29 

29 

RPD ≤ 35 
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The results for acetone, 2-butanone, and toluene were qualified “J” as estimated in the parent and 
field duplicate samples due to the variability demonstrated by the field duplicate pair. 

The RPD was calculated for all target analytes detected at or above the LOQ in sample 30-SG-07 
and the associated field duplicate.  The RPDs listed in the table below were calculated using the 
analyte concentrations from the raw data, before rounding.  The field duplicate pair demonstrated 
significant variability, as follows: 

Analyte Parent (µg/m3) FD (µg/m3) RPD Criteria 

Acetone 

Trichloroethene 

Toluene 

Ethylbenzene 

m/p-Xylene 

o-Xylene 

Cumene 

n-Propylbenzene 

1,3,5-Trimethylbenzene 

1,2,4-Trimethylbenzene 

840 

72 

620 

1100 

7100 

3200 

360 

610 

1100 

1300 

260 

81 

38 

87 

430 

240 

42 

42 

54 

44 

59 

7.9 

91 

89 

91 

89 

83 

90 

93 

95 

RPD ≤ 35 

The results for acetone, toluene, ethylbenzene, m/p-xylene, o-xylene, cumene, n-propylbenzene, 
1,3,5-trimethylbenznee, and 1,2,4-trimethylbenzene  were qualified “J” as estimated in the parent 
and field duplicate samples due to the variability demonstrated by the field duplicate pair.   

In addition, as acetone and toluene demonstrated significant variability in both field duplicate 
pair, all acetone and toluene detections were flagged “J” as estimated for the samples in this 
SDG.  The chromatograms for the field duplicate samples were inspected and no evidence of 
unusual matrix interference was found. 

All target analytes detected in both the parent (30-SG-07FD) and analytical duplicate samples at 
a concentration equal to or above the LOQ met RPD criteria, as follows: 

Analyte Parent (µg/m3) AD (µg/m3) RPD Criteria 

Dichlorodifluoromethane 

Acetone 

Trichloroethene 

Toluene 

Ethylbenzene 

m/p-Xylene 

o-Xylene 

Cumene 

n-Propylbenzene 

1,3,5-Trimethylbenzene 

1,2,4-Trimethylbenzene 

31.1 

264 

80.6 

37.8 

87.1 

427 

236 

42.4 

41.9 

53.8 

44.3 

31.9 

290 

82.6 

38.3 

87.3 

429 

240 

42.6 

42.1 

53.7 

44.6 

2.5 

9.4 

2.5 

1.3 

0.2 

0.5 

1.7 

0.5 

0.5 

0.2 

0.7 

RPD ≤ 25 
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Representativeness 

Representativeness expresses the degree to which sample data accurately and precisely 
represents actual site conditions.  Representativeness has been evaluated by: 

 Comparing the COC procedures to those described in the DoD QSM and project QAPP; 

 Comparing actual analytical procedures to those described in the DoD QSM and project 
QAPP; 

 Evaluating holding times; and 

 Examining laboratory blanks for cross contamination of samples during analysis. 

The samples in this SDG were analyzed following the COC and the analytical procedures 
described in the DoD QSM and project QAPP.  All samples were prepared and analyzed within 
the holding time required by the method. 

 All instrument tune criteria were met. 

 All initial calibration criteria were met. 

 All secondary source criteria were met.  The initial calibration verification (ICV) was 
prepared from a second source standard. 

 All continuing calibration verification (CCV) criteria were met. 

 All internal standard criteria were met. 

Three laboratory method blanks were associated with the volatiles analyses in this SDG.  The 
laboratory method blanks were non-detect for all target analytes, except for the following: 

Blank ID Analyte Conc. (µg/m3) LOQ (µg/m3) 

P140921-MB Acetone 0.97 5.0 

 

The method blank noted in the table above was only associated with samples diluted due to the 
high concentration of acetone.  All associated samples had acetone concentrations that exceeded 
10 times the method blank result.  Therefore, no corrective action was necessary. 

Completeness 

Completeness has been evaluated by comparing the total number of samples collected with the 
total number of samples with valid analytical data.   

All volatiles results for the samples in this SDG were considered usable.  Therefore, the 
completeness for this SDG is 100%, which meets the minimum acceptance criteria of 95%. 

COMPARABILITY 

All data was generated using contract-specific standard methods and reported with known data 
quality, type of analysis, units, etc.   
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DATA USABILITY 

The purpose of this data validation report is to ensure the integrity and reliability of analytical 
laboratory data. The data quality is evaluated based on precision, accuracy, representativeness, 
comparability, and completeness (PARCC) characteristics of the data. The validated data 
indicated that the laboratory correctly performed the analyses.  Based on the data quality 
assessment, none of the data were qualified as rejected.   

All data in this SDG are considered usable for the purposes of this project. All sample LODs and 
LOQs met the requirements listed in the project QAPP.  All Method Quality Objectives have 
been met. 

SENSITIVITY 

The DL, LOD, and LOQ values reported for the samples were compared to those listed in the 
QAPjP to ensure that sensitivity requirements were met.  Canisters were pressurized at the 
laboratory in accordance with the method, resulting in sample-specific canister dilution factors.  
In addition, the laboratory pre-screened all canisters and adjusted the final analytical volume for 
each sample to ensure target analyte concentrations were within the linear range of the 
instrument.   

It should be noted that the laboratory LOD values varied slightly from the QAPP as these values 
are re-generated each year when the laboratory receives new / recertified SUMMA canisters. 

Samples 13-SG-04, 13-SG-05, 30-SG-01, and 30-SG-02 were originally analyzed using the 
standard volume of 1 liter, and were reanalyzed using a smaller volume to bring specific analytes 
within calibration range, as follows: 

Sample ID Volume Analyte(s) 

13-SG-04 0.10 L Acetone, 2-Butanone (MEK) 
13-SG-05 0.10 L Acetone, Chloroform 
30-SG-01 0.10 L Acetone 
30-SG-02 0.10 L Acetone 

 

The chromatograms for these samples demonstrated a pattern similar to weathered diesel or 
heating oil.  Sensitivity for these samples met QAPP criteria with all LOQs reported at 
concentrations below the Project Action Levels (PALs), with two exceptions.  The LOQs for 
1,1,2,2-tetrachloroethane and naphthalene exceeded the associated PALs, but the MDLs for these 
analytes were below the PALs for all four samples.  Therefore, data sensitivity was acceptable 
for these samples. 

All samples not listed in the table above were analyzed using reduced volume due to high 
concentrations of target and non-target compounds.  The chromatograms for these samples 
demonstrated a late-eluting fuel pattern similar to gasoline.  Due to the dilutions required, all or 
some of the following analytes were reported as non-detect with elevated MDLs that exceeded 
the PALs:  1,1,2,2-tetrachloroethane, 1,1,2-trichloroethane, 1,1-dichloroethane, 1,2-
dichloroethane, 1,2-dichloropropane, 1,4-dichlorobenzene, 2-hexanone, benzene, bromomethane, 
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carbon tetrachloride, chlorobenzene, chloroform, ethylbenzene, methyl t-butyl ether, 
naphthalene, tetrachloroethene, trichloroethene, and vinyl chloride. 

DATA QUALIFIER CHANGES 

The following data qualifiers were added, removed, or changed as a result of the data validation 
process: 

Sample ID Analyte Units 
Original 

Result 

Final 

Result 
Reason 

13-SG-01 Acetone µg/m3 760 760 J FD 

13-SG-03 
Acetone 

2-Butanone (MEK) 
Toluene 

µg/m3 
310 
34 
7.2 

310 J 
34 J 
7.2 J 

FD 
FD 
FD 

13-SG-03FD 
Acetone 

2-Butanone (MEK) 
Toluene 

µg/m3 
1,400 
100 
15 

1,400 J 
100 J 
15 J 

FD 
FD 
FD 

13-SG-04 
Acetone 
Toluene 

µg/m3 
2,300 
160 

2,300 J 
160 J 

FD 
FD 

13-SG-05 
Acetone 
Toluene 

µg/m3 
1,200 
8.9 

1,200 J 
8.9 J 

FD 
FD 

30-SG-01 
Acetone 
Toluene 

µg/m3 
1,900 

75 
1,900 J 

75 J 
FD 
FD 

30-SG-02 
Acetone 
Toluene 

µg/m3 
1,400 

30 
1,400 J 

30 J 
FD 
FD 

30-SG-04 Toluene µg/m3 18,000 18,000 J FD 

30-SG-05 
Acetone 
Toluene 

µg/m3 
540 

2,900 
540 J 

2,900 J 
FD 
FD 

30-SG-06 Toluene µg/m3 1,000 1,000 J FD 

30-SG-07 

Acetone 
Toluene 

Ethylbenzene 
m/p-Xylene 

o-Xylene 
Cumene 

n-Propylbenzene 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 

µg/m3 

840 
620 

1,100 
7,100 
3,200 
360 
610 

1,100 
1,300 

840 J 
620 J 

1,100 J 
7,100 J 
3,200 J 
360 J 
610 J 

1,100 J 
1,300 J 

FD 
FD 
FD 
FD 
FD 
FD 
FD 
FD 
FD 

30-SG-07FD 
Acetone 
Toluene 

µg/m3 
260 
38 

260 J 
38 J 

FD 
FD 
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Sample ID Analyte Units 
Original 

Result 

Final 

Result 
Reason 

Ethylbenzene 
m/p-Xylene 

o-Xylene 
Cumene 

n-Propylbenzene 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 

87 
430 
240 
42 
42 
54 
44 

87 J 
430 J 
240 J 
42 J 
42 J 
54 J 
44 J 

FD 
FD 
FD 
FD 
FD 
FD 
FD 

30-SG-08 
Acetone 
Toluene 

µg/m3 
1,400 
330 

1,400 J 
330 J 

FD 
FD 

30-SG-09 
Acetone 
Toluene 

µg/m3 
2,700 
240 

2,700 J 
240 J 

FD 
FD 

FD = Field Duplicate RPD fails 
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Laboratory Data Reports 

Click on links below to open files 

 

ALS_P1403609 

RTI_Rpt_1409450_Final_v4 

RTI_Rpt_1409491_Final_v3-2 

RTI_Rpt_1409492_Final_v5 

RTI_Rpt_1409836_Final_v4 

RTI_Rpt_1411600_Final_v1 

RTI_Rpt_1411662_Final_v2 

RTI_Rpt_1604069_Final_v3 

TA_320-9497 Level 4 Report 

TA_320-10430 Level 4 Report 



                                Quantitation Report     (QT Reviewed)
 
  Data Path : C:\msdchem\1\data\121714\
  Data File : 12171410.D                                          
  Acq On    : 17 Dec 2014  10:04 pm
  Operator  :  
  Sample    : MB-35373
  Misc      : MBLK SW_8270A
  ALS Vial  : 6   Sample Multiplier: 1
 
  Quant Time: Dec 18 12:34:30 2014
  Quant Method : C:\msdchem\1\methods\120814S7.M
  Quant Title  :  
  QLast Update : Tue Dec 16 12:56:05 2014
  Response via : Initial Calibration
 
          Compound                   R.T. QIon  Res ponse  Conc Units Dev(Min)
   ------------------------------------------------ --------------------------
   Internal Standards
     1) 1,4-Dichlorobenzene-d4      4.948  152   17 0655    40.00 ug/mL   -0.02
    23) Naphthalene-d8              6.697  136   62 3710    40.00 ug/mL   -0.02
    41) Acenaphthene-d10            8.674  164   38 0223    40.00 ug/mL   -0.02
    65) Phenanthrene-d10           10.164  188   63 4181    40.00 ug/mL   -0.01
    80) Chrysene-d12               12.770  240   66 0458    40.00 ug/mL   -0.02
    89) Perylene-d12               14.080  264   57 3581    40.00 ug/mL   -0.01
 
   System Monitoring Compounds                                        
     2) 1,4-Dioxane-d8              1.677   96    2 6454    15.99 µg/mL   0.05  
     Spiked Amount     25.000   Range   0 - 150    Recovery   =   63.96% 
     6) 2-Fluorophenol              3.384  112    8 5975    16.66 ug/mL  -0.01  
     Spiked Amount     25.000   Range   0 - 150    Recovery   =   66.64% 
     8) Phenol-d5                   4.552   99   10 7585    17.66 ug/mL  -0.03  
     Spiked Amount     25.000   Range   0 - 150    Recovery   =   70.64% 
    24) Nitrobenzene-d5             5.715   82   10 6857    18.85 ug/mL  -0.03  
     Spiked Amount     25.000   Range   0 - 150    Recovery   =   75.40% 
    46) 2-Fluorobiphenyl            7.987  172   22 6737    17.86 ug/mL  -0.02  
     Spiked Amount     25.000   Range   0 - 150    Recovery   =   71.44% 
    64) 2,4,6-Tribromophenol        9.477  330    3 5690    21.98 ug/mL  -0.02  
     Spiked Amount     25.000   Range   0 - 150    Recovery   =   87.92% 
    82) Terphenyl-d14              11.760  244   31 5271    23.31 ug/mL   0.00  
     Spiked Amount     25.000   Range   0 - 150    Recovery   =   93.24% 
 
   Target Compounds                                                   Qvalue
   ------------------------------------------------ --------------------------
 
   (#) = qualifier out of range (m) = manual integr ation (+) = signals summed
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                                Quantitation Report     (QT Reviewed)

  Data Path : C:\msdchem\1\data\121714\
  Data File : 12171410.D                                          
  Acq On    : 17 Dec 2014  10:04 pm
  Operator  :  
  Sample    : MB-35373
  Misc      : MBLK SW_8270A
  ALS Vial  : 6   Sample Multiplier: 1

  Quant Time: Dec 18 12:34:30 2014
  Quant Method : C:\msdchem\1\methods\120814S7.M
  Quant Title  :  
  QLast Update : Tue Dec 16 12:56:05 2014
  Response via : Initial Calibration
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                                Quantitation Report     (QT Reviewed)
 
  Data Path : C:\msdchem\1\data\121714\
  Data File : 12171421.D                                          
  Acq On    : 18 Dec 2014   2:49 am
  Operator  :  
  Sample    : 1411600-003A
  Misc      : SAMP SW_8270A
  ALS Vial  : 17   Sample Multiplier: 1
 
  Quant Time: Dec 18 13:03:50 2014
  Quant Method : C:\msdchem\1\methods\120814S7.M
  Quant Title  :  
  QLast Update : Tue Dec 16 12:56:05 2014
  Response via : Initial Calibration
 
          Compound                   R.T. QIon  Res ponse  Conc Units Dev(Min)
   ------------------------------------------------ --------------------------
   Internal Standards
     1) 1,4-Dichlorobenzene-d4      4.948  152   16 9755    40.00 ug/mL   -0.02
    23) Naphthalene-d8              6.698  136   62 7348    40.00 ug/mL   -0.02
    41) Acenaphthene-d10            8.674  164   38 7543    40.00 ug/mL   -0.02
    65) Phenanthrene-d10           10.164  188   63 5895    40.00 ug/mL   -0.01
    80) Chrysene-d12               12.780  240   67 1069    40.00 ug/mL    0.00
    89) Perylene-d12               14.086  264   56 9850    40.00 ug/mL    0.00
 
   System Monitoring Compounds                                        
     2) 1,4-Dioxane-d8              0.000   96        0     0.00 µg/mL         
     Spiked Amount     25.000   Range   0 - 150    Recovery   =    0.00% 
     6) 2-Fluorophenol              0.000  112        0     0.00 ug/mL         
     Spiked Amount     25.000   Range   0 - 150    Recovery   =    0.00% 
     8) Phenol-d5                   0.000   99        0     0.00 ug/mL         
     Spiked Amount     25.000   Range   0 - 150    Recovery   =    0.00% 
    24) Nitrobenzene-d5             0.000   82        0     0.00 ug/mL         
     Spiked Amount     25.000   Range   0 - 150    Recovery   =    0.00% 
    46) 2-Fluorobiphenyl            0.000  172        0     0.00 ug/mL         
     Spiked Amount     25.000   Range   0 - 150    Recovery   =    0.00% 
    64) 2,4,6-Tribromophenol        0.000  330        0     0.00 ug/mL         
     Spiked Amount     25.000   Range   0 - 150    Recovery   =    0.00% 
    82) Terphenyl-d14               0.000  244        0     0.00 ug/mL         
     Spiked Amount     25.000   Range   0 - 150    Recovery   =    0.00% 
 
   Target Compounds                                                   Qvalue
    40) 1-Methylnaphthalene         7.665  142     2590     0.24 µg/mL#    93
    49) Dimethyl phthalate          8.447  163   47 1037    36.90 ug/mL     96
    60) Diethyl phthalate           9.166  149    1 0408     0.77 ug/mL#    98
    73) n-Octadecane               10.133   57   17 9200    21.26 ug/mL#    86
    74) Phenanthrene               10.185  178    5 0382     2.69 ug/mL     97
    76) Carbazole                  10.413  167     5692     0.35 ug/mL#    76
    77) Di-n-butyl phthalate       10.798  149     6984     0.30 ug/mL#    87
    78) Fluoranthene               11.359  202     1138     0.06 ug/mL#    81
    81) Pyrene                     11.575  202     2895     0.14 ug/mL#    81
    85) bis(2-Ethylhexyl)phth      12.854  149    1 8921     1.35 ug/mL#    89
   ------------------------------------------------ --------------------------
 
   (#) = qualifier out of range (m) = manual integr ation (+) = signals summed
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                                Quantitation Report     (QT Reviewed)

  Data Path : C:\msdchem\1\data\121714\
  Data File : 12171421.D                                          
  Acq On    : 18 Dec 2014   2:49 am
  Operator  :  
  Sample    : 1411600-003A
  Misc      : SAMP SW_8270A
  ALS Vial  : 17   Sample Multiplier: 1

  Quant Time: Dec 18 13:03:50 2014
  Quant Method : C:\msdchem\1\methods\120814S7.M
  Quant Title  :  
  QLast Update : Tue Dec 16 12:56:05 2014
  Response via : Initial Calibration
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#40
1-Methylnaphthalene
Concen:    0.24 µg/mL  
RT:   7.665 min  Scan# 1169
Delta R.T.  -0.015 min
Lab File:   12171421.D
Acq: 18 Dec 2014   2:49 am

Tgt Ion:142 Resp:    2590
Ion  Ratio  Lower  Upper
142  100
141   88.5   70.1  105.1 
115   46.3   32.2   48.2 
 71   30.0    4.2    6.4#

Ref

Raw

Sub

40 60 80 100 120 140 160 180 200 220
0

50

m/z-->

Abundance Scan 1213 (7.897 min): 11141409.D\data.ms (-1208) (-)
142.0

115.1

63.0 89.1 194.8 229.843.0

40 60 80 100 120 140 160 180 200 220
0

50

m/z-->

Abundance Scan 1169 (7.665 min): 12171421.D\data.ms
142.1

115.0

43.0 71.0
93.0

40 60 80 100 120 140 160 180 200 220
0

50

m/z-->

Abundance Scan 1169 (7.665 min): 12171421.D\data.ms (-1153) (-)
142.1

115.0

63.0 83.043.0

7.64 7.66 7.68

0

1000

2000

3000

Time-->

Abundance
 7.665

#49
Dimethyl phthalate
Concen:   36.90 ug/mL  
RT:   8.447 min  Scan# 1317
Delta R.T.  -0.010 min
Lab File:   12171421.D
Acq: 18 Dec 2014   2:49 am

Tgt Ion:163 Resp:  471037
Ion  Ratio  Lower  Upper
163  100
 77   20.8   19.3   28.9 
194    6.3    4.8    7.2 
164   10.1    8.1   12.1 

Ref

Raw

Sub

40 60 80 100 120 140 160 180 200
0

50

m/z-->

Abundance Scan 1357 (8.658 min): 11141409.D\data.ms (-1352) (-)
163.1

76.150.0
133.0 194.1104.0

40 60 80 100 120 140 160 180 200
0

50

m/z-->

Abundance Scan 1317 (8.447 min): 12171421.D\data.ms
163.1

77.1
50.0 133.0 194.1104.0

40 60 80 100 120 140 160 180 200
0

50

m/z-->

Abundance Scan 1317 (8.447 min): 12171421.D\data.ms (-1281) (-)
163.1

77.0
50.0 133.0 194.1104.0

8.40 8.42 8.44 8.46

0

100000

200000

300000

400000

500000

Time-->

Abundance
 8.447
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#60
Diethyl phthalate
Concen:    0.77 ug/mL  
RT:   9.166 min  Scan# 1453
Delta R.T.  -0.020 min
Lab File:   12171421.D
Acq: 18 Dec 2014   2:49 am

Tgt Ion:149 Resp:   10408
Ion  Ratio  Lower  Upper
149  100
177   22.7   17.8   26.6 
105   12.5    8.2   12.2#
150   12.6    9.8   14.6 

Ref

Raw

Sub

40 60 80 100 120 140 160 180 200 220
0

50

m/z-->

Abundance Scan 1494 (9.382 min): 11141409.D\data.ms (-1489) (-)
149.0

177.1
65.0 105.1

222.143.0 196.0123.9

40 60 80 100 120 140 160 180 200 220
0

50

m/z-->

Abundance Scan 1453 (9.166 min): 12171421.D\data.ms
149.0

71.1
43.1 177.1

105.0
129.0 222.0

40 60 80 100 120 140 160 180 200 220
0

50

m/z-->

Abundance Scan 1453 (9.166 min): 12171421.D\data.ms (-1419) (-)
149.0

71.0
177.1

43.0 105.0
222.0127.0

9.14 9.16 9.18

0

5000

10000

Time-->

Abundance
 9.166

#73
n-Octadecane
Concen:   21.26 ug/mL  
RT:  10.133 min  Scan# 1636
Delta R.T.  -0.010 min
Lab File:   12171421.D
Acq: 18 Dec 2014   2:49 am

Tgt Ion: 57 Resp:  179200
Ion  Ratio  Lower  Upper
 57  100
 71   52.7   50.8   76.2 
 85   35.0   35.8   53.8#
254    0.0    1.8    2.6#

Ref

Raw

Sub

40 60 80 100 120 140 160 180 200 220 240 260
0

50

m/z-->

Abundance Scan 1675 (10.338 min): 11141409.D\data.ms (-1670) (-)
57.1

85.1

113.1 141.2 169.2 254.3196.2 224.2

40 60 80 100 120 140 160 180 200 220 240 260
0

50

m/z-->

Abundance Scan 1636 (10.133 min): 12171421.D\data.ms
57.1

85.1
111.1

139.2 224.3196.2166.1

40 60 80 100 120 140 160 180 200 220 240 260
0

50

m/z-->

Abundance Scan 1636 (10.133 min): 12171421.D\data.ms (-1600) (-)
57.1

85.1
111.1

139.2 224.3196.2168.1

10.10 10.15 10.20

0

50000

100000

150000

Time-->

Abundance
10.133
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#74
Phenanthrene
Concen:    2.69 ug/mL  
RT:  10.185 min  Scan# 1646
Delta R.T.  -0.011 min
Lab File:   12171421.D
Acq: 18 Dec 2014   2:49 am

Tgt Ion:178 Resp:   50382
Ion  Ratio  Lower  Upper
178  100
152   10.9    8.8   13.2 
179   18.0   12.2   18.2 
176   18.9   15.6   23.4 

Ref

Raw

Sub

40 60 80 100 120 140 160 180 200 220 240 260
0

50

m/z-->

Abundance Scan 1689 (10.412 min): 11141409.D\data.ms (-1685) (-)
178.1

211.189.1 152.063.0 117.0 240.1 267.8

40 60 80 100 120 140 160 180 200 220 240 260
0

50

m/z-->

Abundance Scan 1646 (10.185 min): 12171421.D\data.ms
178.1

152.176.043.1 105.1128.0 201.0

40 60 80 100 120 140 160 180 200 220 240 260
0

50

m/z-->

Abundance Scan 1646 (10.185 min): 12171421.D\data.ms (-1610) (-)
178.1

152.176.0 126.099.951.0 201.0

10.16 10.18 10.20 10.22

0

20000

40000

60000

Time-->

Abundance
10.185

#76
Carbazole
Concen:    0.35 ug/mL  
RT:  10.413 min  Scan# 1689
Delta R.T.  -0.010 min
Lab File:   12171421.D
Acq: 18 Dec 2014   2:49 am

Tgt Ion:167 Resp:    5692
Ion  Ratio  Lower  Upper
167  100
139   19.1   11.3   16.9#
 84    2.5    7.4   11.2#
166   36.2   16.2   24.4#

Ref

Raw

Sub

40 60 80 100 120 140 160 180 200 220
0

50

m/z-->

Abundance Scan 1730 (10.629 min): 11141409.D\data.ms (-1725) (-)
167.1

139.183.663.0 113.143.0 194.1

40 60 80 100 120 140 160 180 200 220
0

50

m/z-->

Abundance Scan 1689 (10.413 min): 12171421.D\data.ms
167.1

194.1
43.0

69.1 97.1 139.0
117.0

213.1

40 60 80 100 120 140 160 180 200 220
0

50

m/z-->

Abundance Scan 1689 (10.413 min): 12171421.D\data.ms (-1653) (-)
167.1

41.1 196.1

89.0 140.0
117.061.9 223.1

10.38 10.40 10.42 10.44

0

2000

4000

6000

Time-->

Abundance
10.413
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#77
Di-n-butyl phthalate
Concen:    0.30 ug/mL  
RT:  10.798 min  Scan# 1762
Delta R.T.  -0.006 min
Lab File:   12171421.D
Acq: 18 Dec 2014   2:49 am

Tgt Ion:149 Resp:    6984
Ion  Ratio  Lower  Upper
149  100
150   16.3    7.3   10.9#
104    6.2    4.4    6.6 
278    0.0    0.2    0.4#

Ref

Raw

Sub

40 60 80 100 120 140 160 180 200 220 240 260 280
0

50

m/z-->

Abundance Scan 1801 (11.004 min): 11141409.D\data.ms (-1796) (-)
149.1

41.1 76.0 104.0 205.1176.1 234.1 278.1

40 60 80 100 120 140 160 180 200 220 240 260 280
0

50

m/z-->

Abundance Scan 1762 (10.798 min): 12171421.D\data.ms
55.1

83.1
111.1 192.1

149.0
224.2 256.2

40 60 80 100 120 140 160 180 200 220 240 260 280
0

50

m/z-->

Abundance Scan 1762 (10.798 min): 12171421.D\data.ms (-1725) (-)
55.1

83.1
111.1 192.1

149.0
256.1224.2

10.76 10.78 10.80 10.82

0

2000

4000

6000

Time-->

Abundance
10.798

#78
Fluoranthene
Concen:    0.06 ug/mL  
RT:  11.359 min  Scan# 1868
Delta R.T.  -0.010 min
Lab File:   12171421.D
Acq: 18 Dec 2014   2:49 am

Tgt Ion:202 Resp:    1138
Ion  Ratio  Lower  Upper
202  100
101   15.6   10.4   15.6 
203    8.3   13.8   20.8#
 88   20.4    5.0    7.6#

Ref

Raw

Sub

40 60 80 100 120 140 160 180 200 220 240 260 280
0

50

m/z-->

Abundance Scan 1911 (11.586 min): 11141409.D\data.ms (-1905) (-)
202.1

101.1
174.1150.174.0 126.050.0

40 60 80 100 120 140 160 180 200 220 240 260 280
0

50

m/z-->

Abundance Scan 1868 (11.359 min): 12171421.D\data.ms
43.1 73.0

129.1
165.197.1

213.2 256.2
284.2

40 60 80 100 120 140 160 180 200 220 240 260 280
0

50

m/z-->

Abundance Scan 1868 (11.359 min): 12171421.D\data.ms (-1832) (-)
209.1165.1

59.0 106.0 138.0 241.2 284.2

11.32 11.34 11.36 11.38

0

500

1000

Time-->

Abundance
11.359
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#81
Pyrene
Concen:    0.14 ug/mL  
RT:  11.575 min  Scan# 1909
Delta R.T.  -0.011 min
Lab File:   12171421.D
Acq: 18 Dec 2014   2:49 am

Tgt Ion:202 Resp:    2895
Ion  Ratio  Lower  Upper
202  100
200   20.0   16.8   25.2 
203   28.1   14.2   21.4#
101    0.0   12.2   18.4#

Ref

Raw

Sub

40 60 80 100 120 140 160 180 200 220 240 260 280
0

50

m/z-->

Abundance Scan 1952 (11.802 min): 11141409.D\data.ms (-1947) (-)
202.1

101.1
174.175.0 150.150.0 125.0

40 60 80 100 120 140 160 180 200 220 240 260 280
0

50

m/z-->

Abundance Scan 1909 (11.575 min): 12171421.D\data.ms
55.1

83.1

111.1
202.1 264.3137.1 165.1 227.1

40 60 80 100 120 140 160 180 200 220 240 260 280
0

50

m/z-->

Abundance Scan 1909 (11.575 min): 12171421.D\data.ms (-1873) (-)
55.1

83.1

111.1
264.3202.1137.0 235.2161.1

11.50 11.55 11.60

0

2000

4000

6000

8000

10000

Time-->

Abundance

11.575

#85
bis(2-Ethylhexyl)phth
Concen:    1.35 ug/mL  
RT:  12.854 min  Scan# 2151
Delta R.T.  0.000 min
Lab File:   12171421.D
Acq: 18 Dec 2014   2:49 am

Tgt Ion:149 Resp:   18921
Ion  Ratio  Lower  Upper
149  100
167   31.8    0.0    0.0#
279    7.5    0.0    0.0#
113    9.5   11.2   16.8#

Ref

Raw

Sub

40 60 80 100 120 140 160 180 200 220 240 260 280
0

50

m/z-->

Abundance Scan 2190 (13.060 min): 11141409.D\data.ms (-2182) (-)
149.0

57.0

279.1104.0
179.0 221.1

40 60 80 100 120 140 160 180 200 220 240 260 280
0

50

m/z-->

Abundance Scan 2151 (12.854 min): 12171421.D\data.ms
149.0

55.1

83.1

111.1 279.2185.1 213.2 240.2

40 60 80 100 120 140 160 180 200 220 240 260 280
0

50

m/z-->

Abundance Scan 2151 (12.854 min): 12171421.D\data.ms (-2113) (-)
149.0

57.1
279.1113.183.1 240.2174.0 207.0

12.80 12.85

0

5000

10000

15000

20000

Time-->

Abundance
12.854
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                                          LSC Area Percent Report
 
  Data Path : C:\msdchem\1\data\121714\
  Data File : 12171421.D                                          
  Acq On    : 18 Dec 2014   2:49 am
  Operator  :  
  Sample    : 1411600-003A
  Misc      : SAMP SW_8270A
  ALS Vial  : 17   Sample Multiplier: 1
 
  Integration Parameters: rteint.p
  Integrator: RTE
  Smoothing : OFF                            Filter ing: 5
  Sampling  : 1                               Min A rea: 1 % of largest Peak
  Start Thrs: 0.2                            Max Pe aks: 100
  Stop Thrs : 0                          Peak Locat ion: TOP     
 
  If leading or trailing edge < 100 prefer < Baseli ne drop else tangent >
  Peak separation: 5
 
  Method    : C:\msdchem\1\methods\120814S7.M
  Title     :  
 
  Signal     : TIC: 12171421.D\data.ms
 
 peak  R.T. first  max last  PK   peak      corr.   corr.    % of
   #   min   scan scan scan  TY  height     area    % max.   total
 ---  ----- ----- ---- ---- ---  -------   -------  ------  -------
  1   3.590   394  398  406 rVB    97013     95954   1.93%   0.311%
  2   4.943   649  654  660 rVB   881953    985145  19.80%   3.190%
  3   6.698   979  986  990 rBV  1380109   1327816  26.68%   4.300%
  4   7.628  1159 1162 1166 rBV    62713     54882   1.10%   0.178%
  5   8.447  1311 1317 1320 rBV  1237752   1059456  21.29%   3.431%
 
  6   8.674  1355 1360 1364 rBV  1819998   1574701  31.65%   5.099%
  7   8.938  1407 1410 1415 rBV3   45116     53377   1.07%   0.173%
  8   9.012  1419 1424 1428 rBV   204986    236383   4.75%   0.765%
  9   9.240  1463 1467 1471 rVB2   56444     63419   1.27%   0.205%
 10   9.430  1500 1503 1507 rVB    52182     56118   1.13%   0.182%
 
 11   9.514  1516 1519 1525 rVB6   33460     59929   1.20%   0.194%
 12   9.699  1551 1554 1557 rVV   163432    170898   3.43%   0.553%
 13   9.720  1557 1558 1563 rVV    76512     82383   1.66%   0.267%
 14   9.763  1563 1566 1568 rVV2   82290     95219   1.91%   0.308%
 15   9.789  1568 1571 1574 rVV3   77982    137163   2.76%   0.444%
 
 16   9.816  1574 1576 1579 rVV   111573    102395   2.06%   0.332%
 17   9.858  1579 1584 1589 rVV3   63587    145708   2.93%   0.472%
 18   9.900  1589 1592 1596 rVV3   79705    117932   2.37%   0.382%
 19   9.964  1596 1604 1613 rVV4  345904    603426  12.13%   1.954%
 20  10.043  1614 1619 1620 rVV    42020     61026   1.23%   0.198%
 
 21  10.133  1632 1636 1639 rBV  1148324   1167805  23.47%   3.782%
 22  10.164  1639 1642 1645 rVV  1921264   1759210  35.35%   5.697%
 23  10.185  1645 1646 1649 rVB   162201     78830   1.58%   0.255%
 24  10.228  1649 1654 1658 rBV8   29179     51561   1.04%   0.167%
 25  10.407  1686 1688 1695 rVB3   45863     57364   1.15%   0.186%
 
 26  10.492  1701 1704 1710 rVB    89465     85385   1.72%   0.277%
 27  10.577  1717 1720 1724 rVB    65040     59263   1.19%   0.192%
 28  10.614  1724 1727 1730 rVB6   61920     56199   1.13%   0.182%
 29  10.666  1734 1737 1739 rBV   162296    135925   2.73%   0.440%
 30  10.693  1739 1742 1752 rVB3  169981    191235   3.84%   0.619%
 
 31  10.772  1753 1757 1759 rBV   102146    115536   2.32%   0.374%
 32  10.804  1759 1763 1765 rBV   695503    872132  17.53%   2.824%
 33  10.867  1765 1775 1786 rVV  2072860   4975969 100.00%  16.114%
 34  10.962  1789 1793 1796 rBV   544913    502545  10.10%   1.627%
 35  11.216  1838 1841 1845 rBV    73158     72919   1.47%   0.236%
 
 36  11.554  1892 1905 1912 rBV  1535592   3722346  74.81%  12.054%
 37  11.618  1913 1917 1931 rVB   483499    792483  15.93%   2.566%
 38  12.125  2010 2013 2020 rVB   163869    161413   3.24%   0.523%
 39  12.305  2044 2047 2056 rBV    52071     96870   1.95%   0.314%
 40  12.780  2131 2137 2147 rVB  1689886   1907399  38.33%   6.177%
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                                          LSC Area Percent Report
 
  Data Path : C:\msdchem\1\data\121714\
  Data File : 12171421.D                                          
  Acq On    : 18 Dec 2014   2:49 am
  Operator  :  
  Sample    : 1411600-003A
  Misc      : SAMP SW_8270A
  ALS Vial  : 17   Sample Multiplier: 1
 
  Integration Parameters: rteint.p
  Integrator: RTE
  Smoothing : OFF                            Filter ing: 5
  Sampling  : 1                               Min A rea: 1 % of largest Peak
  Start Thrs: 0.2                            Max Pe aks: 100
  Stop Thrs : 0                          Peak Locat ion: TOP     
 
  If leading or trailing edge < 100 prefer < Baseli ne drop else tangent >
  Peak separation: 5
 
  Method    : C:\msdchem\1\methods\120814S7.M
  Title     :  
 
 41  12.854  2148 2151 2155 rVB    63104     59750   1.20%   0.193%
 42  13.642  2296 2300 2307 rVB   238553    283993   5.71%   0.920%
 43  13.700  2307 2311 2316 rBV   541106    581194  11.68%   1.882%
 44  14.086  2378 2384 2393 rVB  1482158   1656137  33.28%   5.363%
 45  14.186  2400 2403 2406 rBV2   81598    105175   2.11%   0.341%
 
 46  14.223  2407 2410 2415 rVB2  144068    188285   3.78%   0.610%
 47  14.482  2456 2459 2467 rVB2   35588     50740   1.02%   0.164%
 48  14.656  2489 2492 2499 rBV9   32363     53858   1.08%   0.174%
 49  14.720  2500 2504 2507 rVV2  174565    218990   4.40%   0.709%
 50  14.757  2507 2511 2522 rVB3  139078    255985   5.14%   0.829%
 
 51  15.195  2588 2594 2603 rBV   629798   1009034  20.28%   3.268%
 52  15.306  2609 2615 2638 rVB  1186939   2143834  43.08%   6.942%
 53  15.977  2736 2742 2757 rVB2  137104    327744   6.59%   1.061%
 
 
                        Sum of corrected areas:    30880438
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                                LSC Report - Integr ated Chromatogram

  Data Path : C:\msdchem\1\data\121714\
  Data File : 12171421.D                                          
  Acq On    : 18 Dec 2014   2:49 am
  Operator  :  
  Sample    : 1411600-003A
  Misc      : SAMP SW_8270A
  ALS Vial  : 17   Sample Multiplier: 1

  Quant Method : C:\msdchem\1\methods\120814S7.M
  Quant Title  :  

  TIC Library   : C:\Database\NIST129K.L
  TIC Integration Parameters: LSCINT.P

1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 4.40 4.60 4.80 5.00 5.20 5.40 5.60 5.80 6.00 6.20 6.40
0

500000

1000000

1500000

2000000

Time-->

Abundance TIC: 12171421.D\data.ms
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 4.943
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1000000

1500000
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Time-->

Abundance TIC: 12171421.D\data.ms

 6.698

 7.628

 8.447

 8.674

 8.938

 9.012
 9.240 9.430 9.514

 9.699
 9.720 9.763 9.789 9.816 9.858 9.900

 9.964

10.043

10.133

10.164

10.185
10.22810.40710.49210.57710.614

10.66610.693
10.772

10.804

10.867

10.962

11.216

11.554

11.618

12.00 12.50 13.00 13.50 14.00 14.50 15.00 15.50 16.00 16.50
0

500000

1000000

1500000

2000000

Time-->
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                                   Library Search C ompound Report
 
  Data Path : C:\msdchem\1\data\121714\
  Data File : 12171421.D                                          
  Acq On    : 18 Dec 2014   2:49 am
  Operator  :  
  Sample    : 1411600-003A
  Misc      : SAMP SW_8270A
  ALS Vial  : 17   Sample Multiplier: 1
 
  Quant Method : C:\msdchem\1\methods\120814S7.M
  Quant Title  :  
 
  TIC Library   : C:\Database\NIST129K.L
  TIC Integration Parameters: LSCINT.P
 
  ************************************************* ********************
  Peak Number  1  Cyclopentanone, 2-methyl- $...  C oncentration Rank 14
 
    R.T.     EstConc          Area       Relative t o ISTD         R.T.
  ------------------------------------------------- --------------------
    3.590    3.90 ug/mL       95954   1,4-Dichlorob enzene-d4      4.948
 
   Hit# of  5    Tentative ID             MW  MolFo rm       CAS#       Qual
  ------------------------------------------------- --------------------
   1 Cyclopentanone, 2-methyl- $$ .al...  98 C6H10O          001120-72-5 95
   2 Cyclohexanone                        98 C6H10O          000108-94-1 94
   3 Cyclohexanone                        98 C6H10O          000108-94-1 91
   4 Cyclohexanone $$ Anon $$ Anone $...  98 C6H10O          000108-94-1 91
   5 Cyclopentanone, 2-methyl-            98 C6H10O          001120-72-5 87
 
 
  ************************************************* ********************
  Peak Number  2  Dodecanoic acid                 C oncentration Rank 10
 
    R.T.     EstConc          Area       Relative t o ISTD         R.T.
  ------------------------------------------------- --------------------
    9.012    6.00 ug/mL      236383   Acenaphthene- d10            8.674
 
   Hit# of  5    Tentative ID             MW  MolFo rm       CAS#       Qual
  ------------------------------------------------- --------------------
   1 Dodecanoic acid                     200 C12H24 O2       000143-07-7 97
   2 Dodecanoic acid                     200 C12H24 O2       000143-07-7 90
   3 Dodecanoic acid $$ n-Dodecanoic ... 200 C12H24 O2       000143-07-7 87
   4 Lauric anhydride                    382 C24H46 O3       000645-66-9 70
   5 Tridecanoic acid $$ n-Tridecanoi... 214 C13H26 O2       000638-53-9 68
 
 
  ************************************************* ********************
  Peak Number  3  Pentadecane, 2,6,10,14-tetr...  C oncentration Rank 15
 
    R.T.     EstConc          Area       Relative t o ISTD         R.T.
  ------------------------------------------------- --------------------
    9.699    3.89 ug/mL      170898   Phenanthrene- d10           10.164
 
   Hit# of  5    Tentative ID             MW  MolFo rm       CAS#       Qual
  ------------------------------------------------- --------------------
   1 Pentadecane, 2,6,10,14-tetramethyl- 268 C19H40          001921-70-6 70
   2 Hexadecane, 2,6,11,15-tetramethy... 282 C20H42          000504-44-9 64
   3 Pentadecane, 2,6,10,14-tetramethyl- 268 C19H40          001921-70-6 62
   4 Pentadecane, 2,6,10,14-tetrameth... 268 C19H40          001921-70-6 62
   5 Decane, 2-methyl-                   156 C11H24          006975-98-0 60
 
 
  ************************************************* ********************
  Peak Number  4  Phenol, 2-(1,1-dimethylethy...  C oncentration Rank 18
 
    R.T.     EstConc          Area       Relative t o ISTD         R.T.
  ------------------------------------------------- --------------------
    9.789    3.12 ug/mL      137163   Phenanthrene- d10           10.164
 
   Hit# of  5    Tentative ID             MW  MolFo rm       CAS#       Qual
  ------------------------------------------------- --------------------
   1 Phenol, 2-(1,1-dimethylethyl)-3-... 164 C11H16 O        013037-79-1 46
   2 Benzeneacetic acid, 4-methoxy-, ... 180 C10H12 O3       023786-14-3 25
   3 Benzeneacetic acid, 4-methoxy-, ... 180 C10H12 O3       023786-14-3 25
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                                   Library Search C ompound Report
 
  Data Path : C:\msdchem\1\data\121714\
  Data File : 12171421.D                                          
  Acq On    : 18 Dec 2014   2:49 am
  Operator  :  
  Sample    : 1411600-003A
  Misc      : SAMP SW_8270A
  ALS Vial  : 17   Sample Multiplier: 1
 
  Quant Method : C:\msdchem\1\methods\120814S7.M
  Quant Title  :  
 
  TIC Library   : C:\Database\NIST129K.L
  TIC Integration Parameters: LSCINT.P
 
   4 .beta.(p-Methoxyphenyl)propionit... 161 C10H11 NO       022442-48-4 25
   5 3-(4-Methoxyphenyl)propionic acid   180 C10H12 O3       001929-29-9 25
 
 
  ************************************************* ********************
  Peak Number  5  4-Nonylphenol                   C oncentration Rank 17
 
    R.T.     EstConc          Area       Relative t o ISTD         R.T.
  ------------------------------------------------- --------------------
    9.858    3.31 ug/mL      145708   Phenanthrene- d10           10.164
 
   Hit# of  5    Tentative ID             MW  MolFo rm       CAS#       Qual
  ------------------------------------------------- --------------------
   1 4-Nonylphenol                       220 C15H24 O        000104-40-5 46
   2 Phenol, 4-(1,1-dimethylpropyl)-     164 C11H16 O        000080-46-6 46
   3 Phenol, m-tert-butyl-               150 C10H14 O        000585-34-2 43
   4 Phenol, m-tert-butyl-               150 C10H14 O        000585-34-2 43
   5 Methyl dithio-3-methylbenzoate      182 C9H10S 2        000000-00-0 43
 
 
  ************************************************* ********************
  Peak Number  6  Acetamide, N-(3-methylphenyl)-  C oncentration Rank 20
 
    R.T.     EstConc          Area       Relative t o ISTD         R.T.
  ------------------------------------------------- --------------------
    9.900    2.68 ug/mL      117932   Phenanthrene- d10           10.164
 
   Hit# of  5    Tentative ID             MW  MolFo rm       CAS#       Qual
  ------------------------------------------------- --------------------
   1 Acetamide, N-(3-methylphenyl)-      149 C9H11N O        000537-92-8 47
   2 Acetamide, N-(2-methylphenyl)-      149 C9H11N O        000120-66-1 47
   3 Silane, chlorotripropyl- $$ Trip... 192 C9H21C lSi      000995-25-5 47
   4 Benzenepropanoic acid, .alpha.,4... 182 C9H10O 4        000306-23-0 22
   5 Benzenepropanoic acid, .alpha.,4... 182 C9H10O 4        000306-23-0 22
 
 
  ************************************************* ********************
  Peak Number  7  Tetradecanoic acid              C oncentration Rank  5
 
    R.T.     EstConc          Area       Relative t o ISTD         R.T.
  ------------------------------------------------- --------------------
    9.964   13.72 ug/mL      603426   Phenanthrene- d10           10.164
 
   Hit# of  5    Tentative ID             MW  MolFo rm       CAS#       Qual
  ------------------------------------------------- --------------------
   1 Tetradecanoic acid                  228 C14H28 O2       000544-63-8 99
   2 Tetradecanoic acid                  228 C14H28 O2       000544-63-8 98
   3 Tetradecanoic acid                  228 C14H28 O2       000544-63-8 97
   4 Tetradecanoic acid $$ Myristic a... 228 C14H28 O2       000544-63-8 76
   5 Undecanoic acid                     186 C11H22 O2       000112-37-8 62
 
 
  ************************************************* ********************
  Peak Number  8  Anthracene, 2-methyl-           C oncentration Rank 19
 
    R.T.     EstConc          Area       Relative t o ISTD         R.T.
  ------------------------------------------------- --------------------
   10.666    3.09 ug/mL      135925   Phenanthrene- d10           10.164
 
   Hit# of  5    Tentative ID             MW  MolFo rm       CAS#       Qual
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                                   Library Search C ompound Report
 
  Data Path : C:\msdchem\1\data\121714\
  Data File : 12171421.D                                          
  Acq On    : 18 Dec 2014   2:49 am
  Operator  :  
  Sample    : 1411600-003A
  Misc      : SAMP SW_8270A
  ALS Vial  : 17   Sample Multiplier: 1
 
  Quant Method : C:\msdchem\1\methods\120814S7.M
  Quant Title  :  
 
  TIC Library   : C:\Database\NIST129K.L
  TIC Integration Parameters: LSCINT.P
 
  ------------------------------------------------- --------------------
   1 Anthracene, 2-methyl-               192 C15H12          000613-12-7 97
   2 Phenanthrene, 1-methyl-             192 C15H12          000832-69-9 96
   3 Phenanthrene, 2-methyl-             192 C15H12          002531-84-2 95
   4 Anthracene, 9-methyl-               192 C15H12          000779-02-2 94
   5 Phenanthrene, 1-methyl- $$ 1-Met... 192 C15H12          000832-69-9 94
 
 
  ************************************************* ********************
  Peak Number  9  Phenanthrene, 2-methyl-         C oncentration Rank 13
 
    R.T.     EstConc          Area       Relative t o ISTD         R.T.
  ------------------------------------------------- --------------------
   10.693    4.35 ug/mL      191235   Phenanthrene- d10           10.164
 
   Hit# of  5    Tentative ID             MW  MolFo rm       CAS#       Qual
  ------------------------------------------------- --------------------
   1 Phenanthrene, 2-methyl-             192 C15H12          002531-84-2 96
   2 Anthracene, 2-methyl-               192 C15H12          000613-12-7 96
   3 1H-Cyclopropa[l]phenanthrene,1a,... 192 C15H12          000949-41-7 96
   4 Phenanthrene, 1-methyl-             192 C15H12          000832-69-9 96
   5 Anthracene, 9-methyl- $$ 9-Methy... 192 C15H12          000779-02-2 95
 
 
  ************************************************* ********************
  Peak Number 10  n-Hexadecanoic acid             C oncentration Rank  1
 
    R.T.     EstConc          Area       Relative t o ISTD         R.T.
  ------------------------------------------------- --------------------
   10.867  113.14 ug/mL     4975970   Phenanthrene- d10           10.164
 
   Hit# of  5    Tentative ID             MW  MolFo rm       CAS#       Qual
  ------------------------------------------------- --------------------
   1 n-Hexadecanoic acid                 256 C16H32 O2       000057-10-3 98
   2 n-Hexadecanoic acid                 256 C16H32 O2       000057-10-3 94
   3 n-Hexadecanoic acid $$ Hexadecan... 256 C16H32 O2       000057-10-3 94
   4 Tridecanoic acid $$ n-Tridecanoi... 214 C13H26 O2       000638-53-9 93
   5 n-Hexadecanoic acid                 256 C16H32 O2       000057-10-3 93
 
 
  ************************************************* ********************
  Peak Number 11  Eicosane                        C oncentration Rank  6
 
    R.T.     EstConc          Area       Relative t o ISTD         R.T.
  ------------------------------------------------- --------------------
   10.962   11.43 ug/mL      502545   Phenanthrene- d10           10.164
 
   Hit# of  5    Tentative ID             MW  MolFo rm       CAS#       Qual
  ------------------------------------------------- --------------------
   1 Eicosane                            282 C20H42          000112-95-8 98
   2 Eicosane                            282 C20H42          000112-95-8 97
   3 Eicosane                            282 C20H42          000112-95-8 97
   4 Eicosane                            282 C20H42          000112-95-8 96
   5 Pentadecane                         212 C15H32          000629-62-9 96
 
 
  ************************************************* ********************
  Peak Number 12  (2-Methyl-but-3-enyl-2-oxy)...  C oncentration Rank 16
 
    R.T.     EstConc          Area       Relative t o ISTD         R.T.
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                                   Library Search C ompound Report
 
  Data Path : C:\msdchem\1\data\121714\
  Data File : 12171421.D                                          
  Acq On    : 18 Dec 2014   2:49 am
  Operator  :  
  Sample    : 1411600-003A
  Misc      : SAMP SW_8270A
  ALS Vial  : 17   Sample Multiplier: 1
 
  Quant Method : C:\msdchem\1\methods\120814S7.M
  Quant Title  :  
 
  TIC Library   : C:\Database\NIST129K.L
  TIC Integration Parameters: LSCINT.P
 
  ------------------------------------------------- --------------------
   12.125    3.38 ug/mL      161413   Chrysene-d12               12.780
 
   Hit# of  5    Tentative ID             MW  MolFo rm       CAS#       Qual
  ------------------------------------------------- --------------------
   1 (2-Methyl-but-3-enyl-2-oxy)-trim... 158 C8H18O Si       000000-00-0 42
   2 Dodecanoic acid, tert-butyldimet... 314 C18H38 O2Si     000000-00-0 27
   3 3-Dimethyl(prop-2-enyl)silyloxyt... 298 C18H38 OSi      000000-00-0 27
   4 Silane, trimethyl[[5-methyl-2-(1... 228 C13H28 OSi      018419-38-0 22
   5 2-Butenoic acid, tert-butyldimet... 200 C10H20 O2Si     000000-00-0 16
 
 
  ************************************************* ********************
  Peak Number 13  2-Hexyl-1-octanol               C oncentration Rank  8
 
    R.T.     EstConc          Area       Relative t o ISTD         R.T.
  ------------------------------------------------- --------------------
   13.642    6.86 ug/mL      283993   Perylene-d12               14.086
 
   Hit# of  5    Tentative ID             MW  MolFo rm       CAS#       Qual
  ------------------------------------------------- --------------------
   1 2-Hexyl-1-octanol                   214 C14H30 O        019780-79-1 64
   2 1-Decanol, 2-hexyl-                 242 C16H34 O        002425-77-6 52
   3 1-Hexadecene                        224 C16H32          000629-73-2 50
   4 1-Octadecene                        252 C18H36          000112-88-9 43
   5 1-Heptadecene                       238 C17H34          006765-39-5 38
 
 
  ************************************************* ********************
  Peak Number 14  Squalene                        C oncentration Rank  4
 
    R.T.     EstConc          Area       Relative t o ISTD         R.T.
  ------------------------------------------------- --------------------
   13.700   14.04 ug/mL      581194   Perylene-d12               14.086
 
   Hit# of  5    Tentative ID             MW  MolFo rm       CAS#       Qual
  ------------------------------------------------- --------------------
   1 Squalene                            410 C30H50          007683-64-9 91
   2 2,6,10,14,18,22-Tetracosahexaene... 410 C30H50          000111-02-4 91
   3 .psi.,.psi.-Carotene, 7,7',8,8',... 547 C40H66          000502-62-5 83
   4 2,6,10,14-Hexadecatetraenoic aci... 332 C22H36 O2       024035-35-6 78
   5 2,6,10-Dodecatrien-1-ol, 3,7,11-... 264 C17H28 O2       004128-17-0 64
 
 
  ************************************************* ********************
  Peak Number 15  Borinic acid, diethyl-, nap...  C oncentration Rank 12
 
    R.T.     EstConc          Area       Relative t o ISTD         R.T.
  ------------------------------------------------- --------------------
   14.223    4.55 ug/mL      188285   Perylene-d12               14.086
 
   Hit# of  5    Tentative ID             MW  MolFo rm       CAS#       Qual
  ------------------------------------------------- --------------------
   1 Borinic acid, diethyl-, naphthal... 212 C14H17 BO       061249-74-9 40
   2 6-(2-Methoxy-ethyl)-2,3-dimethyl... 228 C13H24 O3       000000-00-0 38
   3 3,5-Heptanedione, 2,2,6,6-tetram... 184 C11H20 O2       001118-71-4 38
   4 1,4-Dioxaspiro[4,5]decane-7-buta... 284 C16H28 O4       000000-00-0 32
   5 3,5-Heptanedione, 2,2,6,6-tetram... 184 C11H20 O2       001118-71-4 30
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                                   Library Search C ompound Report
 
  Data Path : C:\msdchem\1\data\121714\
  Data File : 12171421.D                                          
  Acq On    : 18 Dec 2014   2:49 am
  Operator  :  
  Sample    : 1411600-003A
  Misc      : SAMP SW_8270A
  ALS Vial  : 17   Sample Multiplier: 1
 
  Quant Method : C:\msdchem\1\methods\120814S7.M
  Quant Title  :  
 
  TIC Library   : C:\Database\NIST129K.L
  TIC Integration Parameters: LSCINT.P
 
  ************************************************* ********************
  Peak Number 16  1-Decanol, 2-hexyl- $$ 2-He...  C oncentration Rank 11
 
    R.T.     EstConc          Area       Relative t o ISTD         R.T.
  ------------------------------------------------- --------------------
   14.720    5.29 ug/mL      218990   Perylene-d12               14.086
 
   Hit# of  5    Tentative ID             MW  MolFo rm       CAS#       Qual
  ------------------------------------------------- --------------------
   1 1-Decanol, 2-hexyl- $$ 2-Hexyl-1... 242 C16H34 O        002425-77-6 62
   2 Ethanol, 2-(tetradecyloxy)-         258 C16H34 O2       002136-70-1 53
   3 1-Decanol, 2-hexyl-                 242 C16H34 O        002425-77-6 53
   4 1-Octadecanol                       270 C18H38 O        000112-92-5 38
   5 1-Octanol, 2-butyl-                 186 C12H26 O        003913-02-8 30
 
 
  ************************************************* ********************
  Peak Number 17  4,4,4-Trifluoro-3-hydroxy-2...  C oncentration Rank  9
 
    R.T.     EstConc          Area       Relative t o ISTD         R.T.
  ------------------------------------------------- --------------------
   14.757    6.18 ug/mL      255985   Perylene-d12               14.086
 
   Hit# of  5    Tentative ID             MW  MolFo rm       CAS#       Qual
  ------------------------------------------------- --------------------
   1 4,4,4-Trifluoro-3-hydroxy-2-meth... 200 C7H11F 3O3      000000-00-0 27
   2 10-Nonadecanone $$ Di-n-nonyl ke... 282 C19H38 O        000504-57-4 25
   3 Butane, 1,4-diiodo-                 310 C4H8I2          000628-21-7 22
   4 Naphthalene, 2-methyl-1-propyl-     184 C14H16          054774-89-9 14
   5 2,5-Cyclohexadien-1-one, 4-(phen... 183 C12H9N O        002406-04-4 14
 
 
  ************************************************* ********************
  Peak Number 18  Tetrapentacontane, 1,54-dib...  C oncentration Rank  3
 
    R.T.     EstConc          Area       Relative t o ISTD         R.T.
  ------------------------------------------------- --------------------
   15.195   24.37 ug/mL     1009030   Perylene-d12               14.086
 
   Hit# of  5    Tentative ID             MW  MolFo rm       CAS#       Qual
  ------------------------------------------------- --------------------
   1 Tetrapentacontane, 1,54-dibromo-    915 C54H10 8Br2     000000-00-0 55
   2 Nonahexacontanoic acid              999 C69H13 8O2      040710-32-5 53
   3 Eicosane                            282 C20H42          000112-95-8 49
   4 3-Hexadecene, (Z)-                  224 C16H32          034303-81-6 49
   5 3-Eicosene, (E)-                    280 C20H40          074685-33-9 49
 
 
  ************************************************* ********************
  Peak Number 19  Lauric anhydride $$ Dodecan...  C oncentration Rank  2
 
    R.T.     EstConc          Area       Relative t o ISTD         R.T.
  ------------------------------------------------- --------------------
   15.306   51.78 ug/mL     2143830   Perylene-d12               14.086
 
   Hit# of  5    Tentative ID             MW  MolFo rm       CAS#       Qual
  ------------------------------------------------- --------------------
   1 Lauric anhydride $$ Dodecanoic a... 382 C24H46 O3       000645-66-9 40
   2 4-Dibenzofuranamine $$ 4-Aminodi... 183 C12H9N O        050548-43-1 38
   3 Benzamide, 4-bromo- $$ Benzamide... 199 C7H6Br NO       000698-67-9 35
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                                   Library Search C ompound Report
 
  Data Path : C:\msdchem\1\data\121714\
  Data File : 12171421.D                                          
  Acq On    : 18 Dec 2014   2:49 am
  Operator  :  
  Sample    : 1411600-003A
  Misc      : SAMP SW_8270A
  ALS Vial  : 17   Sample Multiplier: 1
 
  Quant Method : C:\msdchem\1\methods\120814S7.M
  Quant Title  :  
 
  TIC Library   : C:\Database\NIST129K.L
  TIC Integration Parameters: LSCINT.P
 
   4 Lauric anhydride                    382 C24H46 O3       000645-66-9 32
   5 5,8-Methano-4H-3,1-benzoxazine-2... 183 C9H13N OS       000000-00-0 27
 
 
  ************************************************* ********************
  Peak Number 20  4-Dibenzofuranamine $$ 4-Am...  C oncentration Rank  7
 
    R.T.     EstConc          Area       Relative t o ISTD         R.T.
  ------------------------------------------------- --------------------
   15.977    7.92 ug/mL      327744   Perylene-d12               14.086
 
   Hit# of  5    Tentative ID             MW  MolFo rm       CAS#       Qual
  ------------------------------------------------- --------------------
   1 4-Dibenzofuranamine $$ 4-Aminodi... 183 C12H9N O        050548-43-1 25
   2 2-Fluoro-7-nitrofluorene $$ Fluo... 229 C13H8F NO2      001806-25-3 22
   3 Dodecanoic acid, ethenyl ester $... 226 C14H26 O2       002146-71-6 14
   4 Acetamide, N-[1-(2-ethyl-1-piper... 212 C12H24 N2O      055030-28-9 14
   5 Phenol, 2-(2-benzoxazolyl)- $$ P... 211 C13H9N O2       000835-64-3 14
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                            Tentatively Identified Compound (LSC) summary
 
  Data Path : C:\msdchem\1\data\121714\
  Data File : 12171421.D                                          
  Acq On    : 18 Dec 2014   2:49 am
  Operator  :  
  Sample    : 1411600-003A
  Misc      : SAMP SW_8270A
  ALS Vial  : 17   Sample Multiplier: 1
 
  Quant Method : C:\msdchem\1\methods\120814S7.M
  Quant Title  :  
 
  TIC Library   : C:\Database\NIST129K.L
  TIC Integration Parameters: LSCINT.P
 
                                                   |--Internal Standard---|
  TIC Top Hit name      RT  EstConc Units Response |#    RT     Resp  Conc|
--------------------------------------------------- -------------------------
Cyclopentanone,...   3.590     3.9  ug/mL    95954   1   4.948  985145  40.0
Dodecanoic acid      9.012     6.0  ug/mL   236383   3   8.674 1574700  40.0
Pentadecane, 2,...   9.699     3.9  ug/mL   170898   4  10.164 1759210  40.0
Phenol, 2-(1,1-...   9.789     3.1  ug/mL   137163   4  10.164 1759210  40.0
4-Nonylphenol        9.858     3.3  ug/mL   145708   4  10.164 1759210  40.0
Acetamide, N-(3...   9.900     2.7  ug/mL   117932   4  10.164 1759210  40.0
Tetradecanoic acid   9.964    13.7  ug/mL   603426   4  10.164 1759210  40.0
Anthracene, 2-m...  10.666     3.1  ug/mL   135925   4  10.164 1759210  40.0
Phenanthrene, 2...  10.693     4.3  ug/mL   191235   4  10.164 1759210  40.0
n-Hexadecanoic ...  10.867   113.1  ug/mL  4975970   4  10.164 1759210  40.0
Eicosane            10.962    11.4  ug/mL   502545   4  10.164 1759210  40.0
(2-Methyl-but-3...  12.125     3.4  ug/mL   161413   5  12.780 1907400  40.0
2-Hexyl-1-octanol   13.642     6.9  ug/mL   283993   6  14.086 1656140  40.0
Squalene            13.700    14.0  ug/mL   581194   6  14.086 1656140  40.0
Borinic acid, d...  14.223     4.5  ug/mL   188285   6  14.086 1656140  40.0
1-Decanol, 2-he...  14.720     5.3  ug/mL   218990   6  14.086 1656140  40.0
4,4,4-Trifluoro...  14.757     6.2  ug/mL   255985   6  14.086 1656140  40.0
Tetrapentaconta...  15.195    24.4  ug/mL  1009030   6  14.086 1656140  40.0
Lauric anhydrid...  15.306    51.8  ug/mL  2143830   6  14.086 1656140  40.0
4-Dibenzofurana...  15.977     7.9  ug/mL   327744   6  14.086 1656140  40.0
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                                   Library Search Compound Report

  Data Path : C:\msdchem\1\data\121714\
  Data File : 12171421.D                                          
  Acq On    : 18 Dec 2014   2:49 am
  Operator  :  
  Sample    : 1411600-003A
  Misc      : SAMP SW_8270A
  ALS Vial  : 17   Sample Multiplier: 1

  Quant Method : C:\msdchem\1\methods\120814S7.M
  Quant Title  :  

  TIC Library   : C:\Database\NIST129K.L
  TIC Integration Parameters: LSCINT.P

*********************************************************************
Peak Number 21  9-Octadecenoic acid, (E)- $...  Concentration Rank 21

  R.T.     EstConc          Area       Relative to ISTD         R.T.
---------------------------------------------------------------------
 11.554   78.06 ug/mL     3722350   Chrysene-d12               12.780

 Hit# of  5    Tentative ID             MW  MolForm       CAS#       Qual
---------------------------------------------------------------------
 1 9-Octadecenoic acid, (E)- $$ tra... 282 C18H34O2       000112-79-8 99
 2 Oleic Acid                          282 C18H34O2       000112-80-1 92
 3 Oleic Acid $$ 9-Octadecenoic aci... 282 C18H34O2       000112-80-1 91
 4 Octadec-9-enoic acid                282 C18H34O2       000000-00-0 91
 5 Hexadecenoic acid, Z-11-            254 C16H30O2       002416-20-8 86

20 40 60 80 100 120 140 160 180 200 220 240 260 280
0

5000

m/z-->

Abundance Scan 1904 (11.549 min): 12171421.D\data.ms (-1892) (-)
55.1

83.1

111.1
264.3137.1 222.2180.2

20 40 60 80 100 120 140 160 180 200 220 240 260 280

5000

m/z-->

Abundance#66047: 9-Octadecenoic acid, (E)- $$ trans-.delta.(sup 9)-Octadecenoic acid $$ trans-.delta.9-Octadecenoic acid $$ trans-Octadec-9-enoic acid $$ trans-Oleic acid $$ trans-9-Octadecenoic acid $$ Elaidic acid
55.0

83.0

264.0111.0

222.0

20 40 60 80 100 120 140 160 180 200 220 240 260 280

5000

m/z-->

Abundance #125156: Oleic Acid
41.0

83.0

111.0
264.0222.0

20 40 60 80 100 120 140 160 180 200 220 240 260 280

5000

m/z-->

Abundance#66048: Oleic Acid $$ 9-Octadecenoic acid (Z)- $$ .delta.(Sup9)-cis-Oleic acid $$ cis-.delta.(Sup9)-Octadecenoate $$ cis-.delta.(Sup9)-Octadecenoic acid $$ cis-Oleic Acid $$ cis-9-Octadecenoic Acid $$ Emersol 211 $$ Emersol 220 White Oleic Acid $$ Emersol
41.0

83.0

111.0 264.0222.0

11.20 11.40 11.60 11.80

m/z  55.10  100.00%

11.20 11.40 11.60 11.80

m/z  69.10   68.29%

11.20 11.40 11.60 11.80

m/z  41.10   65.20%

11.20 11.40 11.60 11.80

m/z  83.10   55.09%

11.20 11.40 11.60 11.80

m/z  97.10   46.58%
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                            Tentatively Identified Compound (LSC) summary
 
  Data Path : C:\msdchem\1\data\121714\
  Data File : 12171421.D                                          
  Acq On    : 18 Dec 2014   2:49 am
  Operator  :  
  Sample    : 1411600-003A
  Misc      : SAMP SW_8270A
  ALS Vial  : 17   Sample Multiplier: 1
 
  Quant Method : C:\msdchem\1\methods\120814S7.M
  Quant Title  :  
 
  TIC Library   : C:\Database\NIST129K.L
  TIC Integration Parameters: LSCINT.P
 
                                                   |--Internal Standard---|
  TIC Top Hit name      RT  EstConc Units Response |#    RT     Resp  Conc|
----------------------------------------------------------------------------
Cyclopentanone,...   3.590     3.9  ug/mL    95954   1   4.948  985145  40.0
Dodecanoic acid      9.012     6.0  ug/mL   236383   3   8.674 1574700  40.0
Pentadecane, 2,...   9.699     3.9  ug/mL   170898   4  10.164 1759210  40.0
Phenol, 2-(1,1-...   9.789     3.1  ug/mL   137163   4  10.164 1759210  40.0
4-Nonylphenol        9.858     3.3  ug/mL   145708   4  10.164 1759210  40.0
Acetamide, N-(3...   9.900     2.7  ug/mL   117932   4  10.164 1759210  40.0
Tetradecanoic acid   9.964    13.7  ug/mL   603426   4  10.164 1759210  40.0
Anthracene, 2-m...  10.666     3.1  ug/mL   135925   4  10.164 1759210  40.0
Phenanthrene, 2...  10.693     4.3  ug/mL   191235   4  10.164 1759210  40.0
n-Hexadecanoic ...  10.867   113.1  ug/mL  4975970   4  10.164 1759210  40.0
Eicosane            10.962    11.4  ug/mL   502545   4  10.164 1759210  40.0
(2-Methyl-but-3...  12.125     3.4  ug/mL   161413   5  12.780 1907400  40.0
2-Hexyl-1-octanol   13.642     6.9  ug/mL   283993   6  14.086 1656140  40.0
Squalene            13.700    14.0  ug/mL   581194   6  14.086 1656140  40.0
Borinic acid, d...  14.223     4.5  ug/mL   188285   6  14.086 1656140  40.0
1-Decanol, 2-he...  14.720     5.3  ug/mL   218990   6  14.086 1656140  40.0
4,4,4-Trifluoro...  14.757     6.2  ug/mL   255985   6  14.086 1656140  40.0
Tetrapentaconta...  15.195    24.4  ug/mL  1009030   6  14.086 1656140  40.0
Lauric anhydrid...  15.306    51.8  ug/mL  2143830   6  14.086 1656140  40.0
4-Dibenzofurana...  15.977     7.9  ug/mL   327744   6  14.086 1656140  40.0
9-Octadecenoic ...  11.554    78.1  ug/mL  3722350   5  12.780 1907400  40.0

120814S7.M Thu Jan 01 20:22:40 2015                                                      Page:  2
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APPENDIX B 
FIELD LOGS 

 
 
 
 
 
 
 
 
 
 
 
 
 

Note: Field Logs include work completed at SWMUs 13 and 30 as 
field activities were conducted concurrently. 
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APPENDIX C 
SWMU 13 BORING LOGS 
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APPENDIX D 
SWMU 13  

HYDRASLEEVE SAMPLE LOGS 
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APPENDIX E 
APPLICATION FOR INSTALLATION OF 

MONITORING WELL S13-CAM-DW1 
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APPENDIX F 
MONITORING WELL S13-CAM-DW1 
INSTALLATION DOCUMENTATION 

 
 
 
 
 
 
 
 
 
 
 

Note: Appendix F contains the S13-CAM-DW1 Drillers Report, 
Cone Penetration Test (CPT) Report, Boring Log, and 

Development Log. 







 
ConeTec, Inc. 

Geotechnical and Environmental Site Investigation Contractors 

3750 West 500 South, Salt Lake City, UT 84104 ● PO Box 22082, Salt Lake City, UT 84122  
Tel: (801) 973-3801 ● Fax: (801) 973-3802 ● Web: www.conetec.com ● Email: saltlakecity@conetec.com 

Salt Lake City, UT ● West Berlin, NJ ● Richmond, VA ● Raleigh, NC  
Vancouver, BC ● Fort McMurray, AB ● Edmonton, AB ● Toronto, ON ● Lima, Peru 

 
 
 
 
November 11, 2014 Job No.: 14-52099 
 
 
Mr. David Shank Tel: (801) 572-5999 
Parsons Fax: (801) 572-9069 
10235 South Jordan Gateway Email: david.shank@parsons.com 
Suite 300 
South Jordan, UT 84095 
 
Re: CPT Test Results 
 TEAD-S SWMU-13 
 Near Tooele, Utah 
 
Dear Dave, 
 
Per your request, we have completed the CPT investigation for the above referenced project.  This 
report presents standard CPT plots and pore pressure dissipation plots in PDF format.  Additionally, the 
CPT data, PPD data and some typical geotechnical interpretations from CPT data are provided in Excel 
format.  The following table summarizes the CPT testing services completed at the site.  
 

CPT 
Location 

CPT 
Filename 

CPT 
Depth 

(ft.) 

PPD 
Depth 

(ft.) 

PPD 
Duration 

(ft.) 

Ueq 
(ft.) 

Assumed 
Water 
Table 
(ft.) 

Comments 

CPT-01 14-52099_CP01 64.47 51.84 1500 42.0 9.8 Refusal 

   56.43 400 45.7   

   
64.47 6000 ---  

PPD Stopped 
by Client 

 
All CPT testing was performed in accordance with ASTM D5778 and industry standard practices. A 
compression model electronic piezocone penetrometer, with a 15-cm2 tip and a 225-cm2 friction sleeve 
was used for all of the testing.  The cone penetrometer is designed with an equal end area friction 
sleeve and a tip end area ratio of 0.80.  At the beginning of the sounding, the cone was outfitted with a 
vacuum saturated, 6-mm thick, porous plastic pore pressure element that is located immediately behind 
the tip in the u2 location.  The coordinates shown on the plots are for location reference only and 
generally have an accuracy of ±30 feet and are referenced to the WGS84 Datum. 
 
Many correlations have been developed for design parameters based on CPT data.  The interpretations 
are presented only as a guide for geotechnical use and should be carefully scrutinized for consideration 
in any geotechnical design.  Assumptions have been made regarding soil unit weights, groundwater level 
and interpretational methods, which may or may not apply to this site.  The water table value used in 
the CPT interpretations was based on the results of the shallowest pore pressure dissipation test in each 



Mr. David Shank Job No.: 14-52099 
Parsons Page 2 of 2 
November 11, 2014 

Salt Lake City, UT ● West Berlin, NJ ● Richmond, VA ● Raleigh, NC  
Vancouver, BC ● Fort McMurray, AB ● Edmonton, AB ● Toronto, ON ● Lima, Peru 

sounding.  Additionally, the following table summarizes the values assigned to the specific soil behavior 
type zones that are used in the interpretations. 
  

Zone 
SPT 

qt/N 
Unit Wt. 
(kN/m

3
) 

Unit Wt. 
(pcf) 

Drainage 
Condition 

Description 

0 1.0 18.46 117.5 Neither Undefined 

1 2.0 17.5 111.4 Undrained Sensitive Fines 

2 1.0 12.5 79.6 Undrained Organic Soil 

3 1.0 17.5 111.4 Undrained Clay 

4 1.5 18.0 114.6 Undrained Silty Clay 

5 2.0 18.0 114.6 Undrained Clayey Silt 

6 2.5 18.0 114.6 Both Silt 

7 3.0 18.5 117.8 Drained Sandy Silt 

8 4.0 19.0 120.9 Drained Silty Sand/Sand 

9 5.0 19.5 124.1 Drained Sand 

10 6.0 20.0 127.3 Drained Gravelly Sand 

11 1.0 20.5 130.5 Drained Stiff Fine Grained 

12 2.0 19.0 120.9 Drained Cemented Sand 

 
We appreciate the opportunity of providing these services to you.  If you have any questions regarding 
the enclosed material or if, we can be of additional assistance, please contact us. 
 
Sincerely, 
 

ConeTec, Inc.      Reviewed By: 
  

Raymond Parkhurst   Shawn Steiner 

 

Raymond Parkhurst     Shawn D. Steiner, P.E. 
Field Operations Manager    Regional Manager 
 
Enclosures 
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Depth Inc: 0.050 m / 0.164 ft
Avg Int: 0.150 m

File: 14-52099_CP01.COR
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PPD Plots
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Job No: 14-52099
Date: 30-Oct-2014  09:14:21
Site: TEAD-S-SWMU-13

Sounding: CPT-01
Cone: 420
Cone Area: 15 sq cm

Trace Summary:  
Filename: 14-52099_CP01.PPD
Depth: 15.800 m / 51.837 ft
Duration: 1500.0 s

U Min: 21.5 ft
U Max: 47.9 ft

WT:  2.996 m / 9.829 ft
Ueq: 42.0 ft
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Job No: 14-52099
Date: 30-Oct-2014  09:14:21
Site: TEAD-S-SWMU-13

Sounding: CPT-01
Cone: 420
Cone Area: 15 sq cm

Trace Summary:  
Filename: 14-52099_CP01.PPD
Depth: 17.200 m / 56.430 ft
Duration: 400.0 s

U Min: 22.1 ft
U Max: 46.1 ft

WT:  3.274 m / 10.741 ft
Ueq: 45.7 ft
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Date: 30-Oct-2014  09:14:21
Site: TEAD-S-SWMU-13

Sounding: CPT-01
Cone: 420
Cone Area: 15 sq cm

Trace Summary:  
Filename: 14-52099_CP01.PPD
Depth: 19.650 m / 64.468 ft
Duration: 6000.0 s

U Min: 60.1 ft
U Max: 215.3 ft
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APPENDIX G 
RE-DEVELOPMENT LOGS AND 

PRODUCT RECOVERY TEST RESULTS 
 
 
 
 
 
 
 
 
 
 

Note: Appendix G contains re-development logs for monitoring well 
S-CAM-1, S-25-88, S-26-88, and S-87-91 and Free product 

recovery test results for monitoring wells S-28-88, S-CAM-1, and 
S-CAM-2. 













Well ID: S-28-88

Date: 10-09-2014

Purged Volume: Approximately 8.0 gal

Time DTP DTW Total 
Initial 13.82 14.39 0.57

13:28 14.23 14.23 0
13:30 13.99 14.07 0.08
13:35 13.9 14.08 0.18
13:45 13.87 14.13 0.26
14:00 13.86 14.14 0.28
14:15 13.86 14.17 0.31
14:35 13.86 14.18 0.32
14:50 13.86 14.18 0.32
15:37 13.85 14.2 0.35
16:09 13.85 14.2 0.35
17:10 13.85 14.22 0.37

DTP:  Depth to Product
DTW:  Depth to Water

Product Thickness Recovery Test S 28 88
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Well ID: S-CAM-1

Date: 10-09-2014

Purged Volume: Approximately 9.0 gal

Time DTP DTW Total 
Initial 11.93 13.27 1.34

11:06 12.24 12.24 0
11:08 12.17 12.19 0.02
11:13 12.14 12.22 0.08
11:23 12.1 12.41 0.31
11:31 12.07 12.54 0.47
11:46 12.05 12.63 0.58
12:14 12.04 12.67 0.63
12:42 12.04 12.68 0.64
12:58 12.03 12.68 0.65
13:42 12.02 12.68 0.66
14:22 12.02 12.71 0.69
14:56 12.02 12.72 0.7
15:46 12.02 12.73 0.71
16:15 12.02 12.74 0.72
17:04 12.02 12.76 0.74

DTP:  Depth to Product
DTW:  Depth to Waterp
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Product Thickness Recovery Test ‐ S‐CAM‐1



Well ID: S-CAM-2

Date: 10-09-2014

Purged Volume: Approximately 7.0 gal

Time DTP DTW Total 
Initial 14.24 15.05 0.81

12:20 14.42 14.42 0
12:22 14.37 14.43 0.06
12:25 14.36 14.43 0.07
12:35 14.35 14.47 0.12
12:46 14.32 14.56 0.24
12:56 14.31 14.62 0.31
13:38 14.29 14.71 0.42
14:18 14.28 14.71 0.43
14:53 14.28 14.72 0.44
15:42 14.28 14.73 0.45
16:12 14.28 14.73 0.45
17:06 14.28 14.75 0.47

DTP:  Depth to Product
DTW:  Depth to Water
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Product Thickness Recovery Test ‐ S‐CAM‐2
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H.1 SCREENING PROCESS 

 Based on site information and the CAOs developed for SWMU 13, a range of response 
actions and associated technologies were identified to provide potential remedies or components 
of corrective measures alternatives for SWMU 13. Limitations, applicability, and cost data for 
the screening of technologies were collected from the Interstate Technology Regulatory Council 
(ITRC) (ITRC 2009a) and EPA 510-R-96-001, How to Effectively Recover Free Product at 
Leaking Underground Storage Tank Sites (USEPA 1996). Potential corrective measures 
technologies were evaluated with respect to the following factors: 

Site Characteristics - Site data was reviewed to identify conditions that may limit the 
use of certain technologies. Technologies that were clearly precluded by site 
characteristics or safety hazards were eliminated from further consideration. 

Waste Characteristics - Waste characteristics that limit the effectiveness of potential 
technologies were considered as part of the screening process. Technologies clearly 
limited by the SWMU 13 waste characteristics were eliminated from consideration. 
Waste characteristics affect the feasibility of in-situ method, direct treatment methods and 
land disposal. 

Technology Limitations - During the screening of technologies, the level of technology 
development, performance record, and construction, operation and maintenance problems 
were considered. Technologies that are unreliable, perform poorly, or have not been fully 
demonstrated were eliminated from considerations. 

H.2 INSTITUTIONAL CONTROLS 

H.2.1 Groundwater Restrictions 

 Restrictions would be implemented by the Army prohibiting access to or the use of 
groundwater at the site. Such restrictions would prevent human exposure to contaminated 
groundwater, but would provide no additional protection of the environment.   

 Site and Waste Characteristics  

 Site and waste characteristics would not affect the implementation or effectiveness of 
restrictions on groundwater use or access.  

 There are, no safety hazards associated with implementing such restrictions. 

 Technology Limitations  

 Groundwater restrictions would be highly implementable at a relatively low cost.  

 Groundwater restrictions would result in no waste generation or management.  

 Groundwater restrictions would be a long-term measure, likely to be implemented in 
combination with other corrective measures technologies. 
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 Retain – This option was retained for further consideration due to effectiveness in 
reducing exposure to site contaminants and low costs. This option alone does not completely 
satisfy the CAOs for SWMU 13.  

H.2.2 Excavation Restrictions 

 Restrictions would be implemented by the Army prohibiting excavation at SWMU 13 
without proper management of excavated soil. Such restrictions would limit human exposure and 
ensure appropriate handling and management of contaminated soil. Excavation restrictions 
would provide no additional protection of the environment. 

 Site and Waste Characteristics 

 Site and waste characteristics would not affect the implementation or effectiveness of 
excavation restrictions.  

 There are, no safety hazards associated with the implementation of such restrictions. 

 Technology Limitations 

 Excavation restrictions would be highly implementable at a relatively low cost.  

 Excavation restrictions would result in no waste generation or management.  

 Excavation restrictions would be a long-term measure, likely to be implemented in 
combination with other corrective measures technologies. 

 Retain – This option was retained for further consideration due to effectiveness in 
reducing exposure to site contaminants and low costs. This option alone does not completely 
satisfy the CAOs for SWMU 13.  

H.2.3 Groundwater Monitoring 

 Groundwater monitoring provides a means of determining if further degradation of 
groundwater is occurring and if LNAPL and contaminated groundwater are migrating. 
Groundwater monitoring is also a means of monitoring the effectiveness of other corrective 
measures that may be implemented. 

 Site and Waste Characteristics 

 Site and waste characteristics would not affect the implementation or effectiveness of 
groundwater monitoring. 

 There are minimal safety hazards associated with groundwater monitoring. The 
potential exposure of monitoring personnel can be easily managed during field 
activities. 

 Technology Limitations 

 Groundwater monitoring is highly implementable at a relatively low cost. 
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 Groundwater monitoring would result in the generation of a minimal amount of waste 
to be managed and disposed of. 

 Groundwater monitoring would be a long-term measure, likely to be implemented in 
combination with other corrective measures technologies. 

 Retain – This option was retained for further consideration due to its effectiveness in 
monitoring site conditions and the effectiveness of other corrective measures at a low cost. This 
option alone does not completely satisfy the CAOs for SWMU 13.  

H.2.4 Building Restrictions 

 Restrictions would be implemented by the Army prohibiting either 1) building over areas 
with elevated chloroform or methane in soil gas or 2) requiring a vapor barrier and sub-slab 
venting system to mitigate elevated chloroform or methane. Such restrictions would limit human 
exposure. Building restrictions would provide no additional protection of the environment. 

 Site and Waste Characteristics 

 Site and waste characteristics would not affect the implementation or effectiveness of 
building restrictions. 

 There are minimal safety hazards associated with building restrictions. The 
installation of a vapor barrier and sub-slab venting system would not represent any 
safety hazards that are not already associated with construction activities. 

 Technology Limitations 

 Vapor barriers and sub-slab venting systems can only be installed in new 
construction. 

 Building restrictions, vapor barriers, and sub-slab venting would not result in the 
generation any waste. 

 Minimal O&M costs. 

 Sub-slab venting system can initially be installed as a passive system.  Some 
monitoring would then be required.  If CAOs are not achieved, the passive system can 
be upgraded to an active system, which will increase O&M costs. 

 Retain – This option was retained for further consideration due to its effectiveness in 
mitigating human exposures to site contaminants at a low cost. This option alone does not 
completely satisfy the CAOs for SWMU 13.  
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H.3 MASS RECOVERY 

H.3.1 Excavation 

 The targeted LNAPL area is removed from the subsurface through excavation or large 
diameter borings, and the waste material is disposed of at an appropriate disposal facility. 

 Site Characteristics  

 Excavation of LNAPL is effective in removing LNAPL from both fine and course-
grain materials in the unsaturated zone, and can be effective in removal of a 
significant amount of LNAPL mass from the saturated zone.  

 Safety issues associated with excavation are typical and considered moderate. Safety 
issues associated with excavation involve side-stability issues and the potential for 
collapse. Traffic safety could also be an issue. Excavated material could come in 
contact with workers during implementation, exposure to contaminated soil, liquids, 
and vapors must be managed. 

 Waste Characteristics 

 Excavation is effective in the removal of medium to heavy LNAPL with low 
volatility and solubility (e.g., weathered gasoline, diesel fuel, fuel oil, crude oil, etc.), 
as well as light LNAPL with high volatility and solubility (e.g., gasoline, benzene, 
ethylbenzene, toluene, etc.). 

Technology Limitations 

 Excavation is an implementable technology with logistical challenges depending on 
the size of the LNAPL body and may result in relatively high costs.  

 Excavation may be impacted on the site by the need to remove and dispose of 
concrete foundations and slabs remaining on the site. A significant waste stream will 
be generated requiring off-site treatment and disposal. 

 Compared to other technologies, excavation can be accomplished in a short period of 
time. 

 Retain – This option is retained for further consideration in conjunction with other 
technologies due to its effectiveness in removing LNAPL from the saturated and unsaturated 
zones and short remedial time frame. This technology alone does not completely satisfy the 
CAOs. 

H.3.2 LNAPL Skimming 

 LNAPL skimming uses a single pump or hydrophobic belt (e.g., bladder pump, 
pneumatic pump, or belt skimmer) to extract LNAPL from a well. LNAP skimming removes 
limited groundwater from the well. 
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 Site Characteristics 

 LNAPL skimming can be effective in preventing further degradation of groundwater 
and the removal of LNAPL from the saturated zone. Skimming is effective in 
removing LNAPL from course-grain materials, and to a lesser degree from fine-grain 
materials. Skimming removes LNAPL at the groundwater surface, but does not 
significantly reduce the LNAPL mass in the unsaturated zone over the short-term or 
dissolved petroleum constituents in groundwater. 

 Safety issues involved with LNAPL skimming are considered low and include 
potential exposure of field personnel to contaminants which must be managed during 
operations, as well as the potential release of recovered material. 

 Waste Characteristics 

 LNAPL skimming is effective in the removal of medium to heavy LNAPL with low 
volatility and solubility (e.g., weathered gasoline, diesel fuel, fuel oil, crude oil, etc.), 
as well as light LNAPL with high volatility and solubility (e.g., gasoline, benzene, 
ethylbenzene, toluene, etc.). 

 Technology Limitations 

 LNAPL skimming is a proven technology that is readily implementable. 

 LNAPL skimming is limited to mobile LNAPL bodies. Based on the current 
understanding of site conditions at SWMU 13, the remedial time frame will require 
long term operations and maintenance.  

 The size of the LNAPL body directly affects the cost. Based on the current 
understanding of SWMU 13, the cost would be moderate compared to several other 
high cost technologies considered. 

 LNAPL skimming will require management and proper disposal of a moderate 
volume of waste in comparison to other technologies considered. 

 Retain – This option is retained for further consideration in conjunction with other 
technologies. Although a long-term remedial alternative, the aerial extent of measurable free 
product is limited and is recoverable at a cost considered to be moderate in comparison to other 
technologies evaluated. This technology alone does not completely satisfy the CAOs. 

H.3.3 Dual Pump Liquid Extraction 

 LNAPL is hydraulically recovered by using two pumps simultaneously to remove 
LNAPL and groundwater. 

 Site Characteristics 

 Dual pump liquid extraction can be effective in the removal of LNAPL from the 
saturated zone. This technology is not effective in removal of LNAPL from the 
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unsaturated zone. Dual pump extraction removes mobile LNAPL with a capture zone 
dictated by the cone of groundwater depression.  

 Safety issues involved with dual pump extraction are considered moderate and 
include potential exposure of field personnel to contaminants which must be managed 
during operations, the potential release of recovered material, and potential electrical 
concerns with submersible pumps in wells. 

 Waste Characteristics 

 Dual pump extraction is effective in the removal of medium to heavy LNAPL with 
low volatility and solubility (e.g., weathered gasoline, diesel fuel, fuel oil, crude oil, 
etc.), as well as light LNAPL with high volatility and solubility (e.g., gasoline, 
benzene, ethylbenzene, toluene, etc.). 

 Technology Limitations 

 Dual pump liquid extraction is most effective in course-grain materials at locations 
where LNAPL is known to be mobile. Based on the current understanding of site 
conditions at SWMU 13, implementation of dual pump extraction would likely have 
limited effectiveness and would require long term operations. 

 Operation and maintenance costs are expected to be moderate to high depending on 
the life of the project. 

 As both LNAPL and groundwater are removed, dual pump liquid extraction would 
result in the generation of a significant amount of waste that would require 
management and treatment or disposal. 

 Reject – Dual pump extraction has been rejected as an appropriate technology at SWMU 
13, based on the current understanding of site conditions, waste management requirements, and 
costs.  Dual pump extraction is effective in course-grain materials where LNAPL is known to be 
mobile. Effectiveness is limited in fine-grained materials, such as those found at SWMU 13.  
Additionally, as both LNAPL and groundwater are removed by this technology, a significant 
amount waste would be generated requiring management, treatment, and/or disposal. Waste 
management costs are considered high. 

H.3.4 Multiphase Extraction 

 LNAPL and groundwater are removed through the use of dedicated pumps. Vacuum 
enhancement is typically added to increase LNAPL hydraulic recovery rates. 

 Site Characteristics 

 Multiphase extraction can be effective in the removal of LNAPL from the saturated 
zone under certain site conditions. This technology is not effective in removal of 
LNAPL from the unsaturated zone. Multiphase extraction removes mobile LNAPL 
with a capture zone dictated by the cone of groundwater depression. 
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 Safety issues involved with multiphase extraction include potential exposure of field 
personnel to contaminants which must be managed during operations, the potential 
release of recovered material, and potential electrical concerns with submersible 
pumps in wells. 

 Waste Characteristics 

 Multiphase extractions is effective in the removal of medium to heavy LNAPL with 
low volatility and solubility (e.g., weathered gasoline, diesel fuel, fuel oil, crude oil, 
etc.), as well as light LNAPL with high volatility and solubility (e.g., gasoline, 
benzene, ethylbenzene, toluene, etc.). 

 Technology Limitations 

 Multiphase extraction is technically implementable but is most effective in course-
grain materials, and at locations where LNAPL is known to be mobile. Based on the 
current understanding of site conditions at SWMU 13 where the saturated zone is 
comprised primarily of fine grain materials, with a limited groundwater gradient, 
implementation of multiphase extraction would likely have limited effectiveness and 
would require long-term operations. 

 As both LNAPL and groundwater are removed, multiphase extraction would result in 
the generation of a significant amount of waste that would require management and 
treatment or disposal. 

 Capital costs and operation and maintenance costs are considered moderate to high in 
comparison to other technologies which provide mass removal of LNAPL. 

 Reject – Like dual pump extraction, multiphase extraction has been rejected as an 
appropriate technology at SWMU 13, based on the current understanding of site conditions, 
waste management requirements, and costs.  Multiphase extraction is effective in course-grain 
materials where LNAPL is known to be mobile. Effectiveness is limited in fine-grained 
materials, such as those found at SWMU 13.  Additionally, as both LNAPL and groundwater are 
removed by this technology, a significant amount waste would be generated requiring 
management, treatment, and/or disposal. Waste management costs are considered high. 

H.3.5 Groundwater Treatment 

 Groundwater is extracted and treated through carbon absorption and/or air stripping to 
remove dissolved petroleum constituents from groundwater. 

 Site Characteristics 

 Groundwater treatment is most effective in course-grain materials and to a lesser 
degree in fine-grain materials. Groundwater treatment would remove dissolved 
petroleum constituents from groundwater, but would only be effective if the LNAPL 
body was removed from the saturated and unsaturated zone prior to implementation. 
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 Safety hazards associated with groundwater treatment are considered moderate and 
consist primarily of potential releases of contaminated groundwater to the surface. 

 Waste Characteristics 

 Groundwater treatment is only effective in the removal of medium to heavy dissolved 
petroleum constituents with low volatility and solubility (e.g., weathered gasoline, 
diesel fuel, fuel oil, crude oil, etc.), as well as light dissolved petroleum constituents 
with high volatility and solubility (e.g., gasoline, benzene, ethylbenzene, toluene, 
etc.). 

 Technology Limitations 

 Implementation of groundwater treatment is technically feasible but would require the 
installation of a significant amount of infrastructure and would require long-term 
operations. 

 Installation, operations and maintenance costs associated with a groundwater 
treatment system would be high in comparison to other alternatives. 

 Operation of a groundwater treatment system would result in the generation of a 
significant volume of waste requiring management and treatment. 

 Reject – Groundwater treatment has been rejected as an appropriate technology at 
SWMU 13, based on implementation, operations, and maintenance costs; its ability to treat only 
dissolved phase petroleum constituents; and waste management requirements and cost.  As 
groundwater is removed, and potentially filtered through carbon, a significant amount of waste 
would be generated requiring treatment/disposal, with waste management costs being considered 
high. Implementation capital costs and operations and maintenance cost would be high in 
comparison to other technologies. As groundwater treatment would only removed dissolve phase 
petroleum constituents, additional measures would be required to remove the free-phase LNAPL 
body. 

H.3.6 Water Flooding 

 Water is injected to enhance the hydraulic LNAPL gradient and recovery. Hot water may 
be injected to reduce interfacial tension and viscosity of the LNAPL and further enhance LNAPL 
removal by hydraulic recovery. 

 Site Characteristics 

 Water flooding would only be an appropriate technology if combined with other 
technologies that provide hydraulic controls.  Water flooding is only effective in the 
saturated zone, and is used to create an artificial gradient. Although feasible in fine-
grained materials, water flooding is most effective in course-grained material, where 
dispersion efficiency of the injected water can be controlled.  
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 The primary safety concerns with water flooding injection, extraction, and treatment 
which present a moderate risk but are manageable. 

 Waste Characteristics 

 Water flooding is effective in mobilizing  medium to heavy LNAPL with low 
volatility and solubility (e.g., weathered gasoline, diesel fuel, fuel oil, crude oil, etc.), 
as well as light LNAPL with high volatility and solubility (e.g., gasoline, benzene, 
ethylbenzene, toluene, etc.). 

 Technology Limitations 

 Water flooding is most effective in homogeneous course-grained materials where 
dispersion of the injected water can be controlled.  Water flooding of the SWMU 13 
site would likely require a significant number of injection points in order to obtain 
efficient dispersion of the injected water. Significant infrastructure injection (injection 
wells and piping) would be required. 

 Water flooding would require long-term operations in conjunction with other mass 
recovery technologies. 

 Continuous injection, treatment and re-circulation of water would result in high 
operation and maintenance costs, along with a significant volume of waste which 
would require handling and proper treatment. 

 Reject – Water flooding has been rejected as an appropriate technology at SWMU 13, as 
additional measures which provide hydraulic recovery would be required along with this 
technology. As such, capital costs for implementation would be high, as would ongoing 
operation and maintenance costs. Additionally, the continuous injection, treatment, and 
recirculation of water would result in the generation of a significant amount of waste requiring 
management, treatment, and disposal at a high cost.   

H.4 PHASE CHANGE 

H.4.1 Natural Attenuation 

 LNAPL constituents are naturally depleted from the LNAPL body over time by 
volatilization, dissolution, dispersion, absorption and, degradation. 

 Site Characteristics 

 Natural attenuation can be effective in the removal of LNAPL from the saturated and 
unsaturated zone in both fine and course-grain material. At SWMU 13, sampling 
conducted during the data gap investigation, indicates that natural attenuation is likely 
to be occurring. 
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 The primary safety concern with natural attenuation is the generation of methane gas 
which presents a hazard, but can be monitored and managed. 

 Waste Characteristics 

 Natural attenuation is most effective on LNAPLs that have high volatility and 
solubility (e.g., gasoline, benzene). Natural attenuation is not as effective on LNAPLs 
which have a lower volatility and solubility (e.g., diesel, heating oil). As volatile 
LNAPL constituents are stripped, LNAPL can become more viscous due to 
preferential loss of light fractions and will concentrate into recalcitrant constituents as 
less recalcitrant constituents are depleted.   Natural attenuation is effective on the 
removal of dissolved petroleum constituents in groundwater. Natural attenuation of 
groundwater would only be effective if the LNAPL source is removed. 

 Technology Limitations 

 Natural attenuation is highly implementable at a relatively low cost, requiring only 
groundwater monitoring to track the progress and effectiveness of the technology. 

 As no LNAPL mass recovery occurs, long-term monitoring will be required. 

 Waste generation and management would be limited to liquids generated during 
sampling events. 

 Retain – Natural attenuation is retained for further consideration in conjunction with 
other technologies.  Natural attenuation would likely only be an appropriate technology if 
combined with other technologies which remove the LNAPL source. This technology alone does 
not completely satisfy the CAOs. 

H.4.2 Air Sparging/Soil Vapor Extraction 

 Air sparging injects air into LNAPL body to volatilize LNAPL constituents, and vapors 
are vacuum extracted. Air sparging or soil vapor extraction can also be used individually if 
conditions are appropriate. 

 Site Characteristics 

 Air sparging and soil vapor extraction are most effective in course-grain materials in 
both the saturated and unsaturated zone. These technologies would be limited in 
effectiveness in fine-grained materials such as those known to exist at SWWMU 13. 

 Safety issues associated with air sparging and soil vapor extraction are considered 
moderate and consist primarily the potential release of vapors. 

 Waste Characteristics 

 Air sparging and soil vapor extraction are not as effective on LNAPLs which have a 
lower volatility and solubility (e.g., diesel, heating oil). These technologies are most 
appropriate for LNAPLs with have a higher volatility and solubility.  
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 Technology Limitations 

 Although air sparging with soil vapor extraction would be implementable at SWMU 
13, site conditions limit its effectiveness. 

 In general, air sparging and soil vapor extraction are more cost-effective that other 
active LNAPL mass removal technologies under ideal site conditions. 

 Soil vapor extraction, depending on the contaminant concentrations extracted, may 
require treatment through carbon vessels or other treatment processes resulting in a 
moderate volume of waste to be managed and properly disposed of. 

 Air sparging and soil vapor extraction may be effective in the short-term in removing 
the volatile fraction, but would have little effect on the heavy end hydrocarbons. 

 Reject – Air sparging and soil vapor extraction have been rejected as an appropriate 
technology primarily due to their ineffectiveness in removing heavy end hydrocarbons in low 
permeability soils, such as those found at SWMU 13.  Additionally, air sparging and soil vapor 
extraction would only be effective if implemented along with a technology that would remove 
the LNAPL. Implementing such a remedy in conjunction with air sparging and soil vapor 
extraction would result in significant capital implementation and operation and maintenance 
costs. 

H.4.3 Bio-Slurping/Enhanced Fluid Recovery 

 LNAPL is remediated via a combination of vacuum-enhanced recovery and bioventing 
processes. 

 Site Characteristics 

 Bio-slurping/enhanced fluid recovery is effective in the removal of mobile LNAPL in 
fine and course-grain materials from the saturated and unsaturated zone. Site 
conditions at SWMU 13 indicate that LNAPL mobility is limited due to the fine-
grained subsurface material and lack of groundwater gradient at the site. 

 The primary safety concern is considered low and consists of the potential for vapor 
releases due to vacuum operations. 

 Waste Characteristics 

 Bio-slurping/enhanced fluid recovery is effective in the removal of medium to heavy 
LNAPL with low volatility and solubility (e.g., weathered gasoline, diesel fuel, fuel 
oil, crude oil, etc.), as well as light LNAPL with high volatility and solubility (e.g., 
gasoline, benzene, ethylbenzene, toluene, etc.). 

 Technology Limitations 

 Due to the immobility of the LNAPL body at SWMU 13, this technology is 
implementable but would require the introduction of an artificial groundwater 
gradient, along with some means of hydraulic control. 
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 Capital costs and operation and maintenance costs are considered to moderate in 
comparison to other technologies. 

 Bio-slurping would result in the generation of a significant amount of waste requiring 
management and proper disposal.  

 Reject – Bio-slurping/enhanced fluid recovery has been rejected as an appropriate 
technology at SWMU 13, as it is known to be effective only on mobile LNAPL bodies. 
Implementation of this technology would require the introduction of an artificial groundwater 
gradient by such means as water flooding, along with hydraulic control.  Implementation capital 
costs, and operations and maintenance costs associated with implementing this technology, along 
with other measures to provide an artificial gradient and hydraulic controls, are considered to be 
very high. 

H.4.4 In-Situ Chemical Oxidation 

 Site Characteristics 

 In-situ chemical oxidation is effective in both the saturated and unsaturated zone, but 
is not effective on heavy end LNAPLs, such as diesel fuel. Effectiveness is limited to 
course-grained materials that provide for adequate dispersion of injected oxidants. 

 The primary safety concern would be associated with mixing oxidizers and 
combustible liquids, which would result in a high hazard.  

 Waste Characteristics 

 In-situ chemical oxidation is not effective on LNAPLs which have a lower volatility 
and solubility (e.g. diesel, heating oil). This technology is most appropriate for 
LNAPLs with a higher volatility and solubility.  

 Technology Limitations 

 Implementation of in-situ chemical oxidation is implementable but would require the 
installation of a significant number of injection points at SWMU 13. As many of the 
former concrete slabs remain on site, a significant effort would be required to remove 
or core the concrete to install injection points. 

 Due to the area requiring treatment, costs are expected to be relatively high. 

 In comparison to other technologies, the remedial time-frame would be short. 

 Minimal amounts of waste requiring handling and management would be generated. 

 Reject – In-situ chemical oxidation has been rejected as an appropriate technology at 
SMMU 13 due to its limited effectiveness in treating heavy end LNAPL, such as diesel fuel. In-
situ chemical oxidation is also less effective in fine grain soils, such as those found at the site.  
Use of this technology would result in a high cost as a significant number of injection points and 
multiple applications of an oxidation agent would likely be required. 
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H.4.5 Advanced Aerobic Biodegradation 

 Advanced aerobic biodegradation is the practice of adding oxygen releasing compounds 
(ORC) to saturated soil and groundwater to increase the number and vitality of indigenous 
microorganisms capable of performing biodegradation. The natural attenuation of petroleum 
hydrocarbons in untreated, oxygen depleted aquifers is slow. The addition of oxygen assists in 
the acceleration of the degradation process. 

 Site Characteristics 

 The effectiveness of advanced aerobic biodegradation is limited by amount of 
LNAPL requiring treatment. This technology would be most effective in treating 
residual LNAPL after mass removal by means of other technologies. 

 Waste Characteristics  

 Advanced aerobic biodegradation is a proven technology for the treatment of 
petroleum hydrocarbons. 

 The amount of ORC required is dependent on the amount of LNAPL to be treated. 

 Technology Limitations 

 Advanced aerobic biodegradation would only be cost effective in treating residual 
levels of petroleum hydrocarbon contamination. The use of ORC would be most 
effective in combination with other technologies that remove the majority of the 
LNAPL prior to the application of ORC. 

 Retain – Advanced aerobic biodegradation has been retained for consideration with other 
mass removal technologies, as it is proven to be an effective technology for treating residual 
concentrations of petroleum hydrocarbons. 

H.4.6 Bio-Ponding 

 Bio-ponding consists of the excavation of a pit within the area of free product, 
installation of a sump pump and aeration system, and land-farming petroleum contaminated soil 
on site. The aeration of site groundwater promotes volatilization of and oxygenation to promote 
degradation of petroleum hydrocarbons. 

 Site Characteristics 

 The effectiveness of bio-ponding and aeration of groundwater may be limited by the 
aerial extent of LNAPL and limited mobility due to site gradient. Land-farming of 
petroleum contaminated soil on site would be effective in treating excavated soil. 

 Waste Characteristics  

 Oxygenation would enhance aerobic biodegradation of petroleum hydrocarbons. 

 Land-farming would effectively treat contaminated soil which could be re-used as 
backfill material. 
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 Technology Limitations 

 As noted above, based on the groundwater gradient at the site, oxygenation and 
biodegradation may only occur within the ponding area.  

 Retain – Bio-ponding has been retained for consideration, as it provides an effective 
means of treating contaminated soil, and does provide some enhancement to natural attenuation 
of LNAPL within the excavated pit. 

H.5 PHASE CHANGE AND MASS REMOVAL 

H.5.1 Surfactant Enhanced Subsurface Remediation 

A surfactant is injected that increases LNAPL solubility and LNAPL mobility. The dissolved 
phase and LNAPL are then recovered via hydraulic recovery. 

 Site Characteristics 

 Surfactant enhanced subsurface remediation would only be an appropriate technology 
if implemented along with a technology that provides hydraulic controls and mass 
removal.  This technology is most effective in course grained homogeneous soils. The 
success rate is higher for very small LNAPL bodies. As the treatment area increases 
in size, the chance for success decreases. 

 Surfactants are not dangerous, but there may be safety issues due to the equipment 
used to inject the surfactant and treat the extracted mixture. LNAPL may be extracted 
and handled. 

 Waste Characteristics 

 Surfactant enhanced subsurface remediation is effective in the removal of medium to 
heavy LNAPL with low volatility and solubility (e.g., weathered gasoline, diesel fuel, 
fuel oil, crude oil, etc.), as well as light LNAPL with high volatility and solubility 
(e.g., gasoline, benzene, ethylbenzene, toluene, etc.). 

 Technology Limitations 

 As indicated above, implementation of surfactant enhanced remediation would 
require the implementation of other technologies (such as groundwater treatment) to 
provide hydraulic control and mass recovery. This technology is only applicable to 
the saturated zone, thus requiring an additional technology to address the unsaturated 
zone. 

 Costs associated with this technology are considered high when implemented with 
other recovery technologies. 
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 Reject – Surfactant enhanced subsurface remediation has been rejected as an appropriate 
technology at SWMU 13, due to its ineffectiveness in fine grain soils, and its inability to treat the 
unsaturated zone. In order to implement this technology, a technology capable of treating the 
unsaturated zone would also be required, resulting in a high capital implementation and 
operation and maintenance costs. 

H.5.2 Steam/Hot Air Injection 

 LNAPL is removed by forcing steam into the aquifer to vaporize, solubilize, and induce 
LNAPL flow. Vapors, dissolved phase, and LNAPL are recovered via vapor extraction and 
hydraulic recovery. 

 Site Characteristics 

 Steam/hot air injection is effective in treating both light and heavy end petroleum 
hydrocarbons in the saturated and unsaturated zones. This technology is most 
effective in course grained materials. Implementation of this technology would only 
be appropriate if implemented along with a technology that provides hydraulic 
controls and mass removal.   

 The primary safety issue associated with steam/hot air injection is the generation of 
vapors at the surface. 

 Waste Characteristics 

 Steam/hot air injection is effective in the removal of medium to heavy LNAPL with 
low volatility and solubility (e.g., weathered gasoline, diesel fuel, fuel oil, crude oil, 
etc.), as well as light LNAPL with high volatility and solubility (e.g., gasoline, 
benzene, ethylbenzene, toluene, etc.). 

 Technology Limitations 

 Steam/hot air injection is most effective in course grained material. Spacing and 
density of injection probes is critical in obtaining effective dispersion efficiency of 
the steam/hot air. 

 High costs to generate and maintain steam and high operation and maintenance costs. 
In short durations, this technology may be cost effective. 

 Reject – Steam/hot air injection has been rejected as an appropriate technology at 
SWMU 13 due to its ineffectiveness in fine grain material, and the high cost associated with the 
installation of injection points required to obtain effective dispersion. Additionally, in order to 
implement this technology, other measures capable of recovering and treating vapors, dissolved 
phase petroleum constituents, and LNAPL would be required. Costs associated with the 
implementation, operations, maintenance, and waste management would be very high. 
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H.6 MASS CONTROL 

H.6.1 Extraction Trench 

 Physical containment uses engineered barriers to control horizontal migration of LNAPL, 
isolate LNAPL, and allow for removal of LNAPL by hydraulic recovery. An intercept trench 
would be installed to collect free product which would be removed from the trench with 
skimming pumps installed in collection sumps. 

 Site Characteristics 

 The effectiveness of an extraction trench for mass removal is most effective with 
mobile LNAPL. Implementation of this technology for mass removal would be 
limited due to the relatively flat groundwater gradient at the site. If containment is the 
goal, with removal of as much LNAPL as is practicable, such a trench would be 
effective over the long term.  

 Some potential for construction related safety issues that are typical and routine. 
Potential side wall collapse during excavation and long-term geotechnical stability.  

 Waste Characteristics 

 An intercept trench would be effective in the removal of mobile LNAPL from the 
saturated and unsaturated zone. Site conditions at SWMU 13 indicate that LNAPL 
mobility is limited due to the fine-grained subsurface material and lack of 
groundwater gradient at the site. 

 Technology Limitations 

 Based on the depth to groundwater, construction of an extraction trench at SWMU 13 
is feasible. As indicated above, installation of a collection trench would provide 
containment, with limited mass removal. 

 Cost may be significant depending on the length and depth of the containment 
structure trench. 

 Retain – An extraction trench has been retained for further consideration.  An extraction 
trench would be effective for containment of LNAPL. 

H.6.2 In-Situ Soil Mixing (Stabilization) 

In-situ soil mixing uses mechanical mixing of soil or aquifer materials with chemical oxidants, 
and/or, low-permeability materials such as clay or Portland cement.    

 Site Characteristics 

 In-situ soil mixing (stabilization) is effective in treating both light and heavy end 
hydrocarbons in both the saturated and unsaturated zone.  This technology can be 
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implemented as a single technology that will stabilize the source area, as well as 
minimize further degradation of groundwater. 

 Some potentially significant safety issues associated with mixing oxidizers with 
combustible liquids as well as temporary ground surface instability.  

 Waste Characteristics 

 In-situ soil mixing is effective in immobilizing medium to heavy LNAPL with low 
volatility and solubility (e.g., weathered gasoline, diesel fuel, fuel oil, crude oil, etc.), 
as well as light LNAPL with high volatility and solubility (e.g., gasoline, benzene, 
ethylbenzene, toluene, etc.). 

 Technology Limitations 

 Due to the depth of groundwater at SWMU 13, implementation of this technology is 
feasible. Implementation of this technology will require long-term residual waste 
management. 

 Retain – In-situ soil mixing is retained for further consideration in conjunction with other 
technologies.  This technology alone does not completely satisfy the CAOs. 
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TABLE I.1 
NON-DETECTS IN SOIL GAS GREATER THAN THE PROJECT ACTION LIMITS 

Tooele Army Depot - South 

Analyte 
Project Action 

Limit 
(µg/m3) 

Maximum 
LOD for  

Non-Detects 
(µg/m3) 

Maximum 
MDL for  

Non-Detects 
(µg/m3) 

1,1,2,2-Tetrachloroethane 0.48 99 37 

1,1,2-Trichloroethane 1.8 100 40 

1,1-Dichloroethane 18 100 40 

1,2-Dichloroethane 1.08 100 40 

1,2-Dichloropropane 2.8 100 40 

1,4-Dichlorobenzene 2.6 100 35 

Carbon tetrachloride 4.7 100 37 

Chloroform 1.2 100 42 

Ethylbenzene 11 100 40 

Naphthalene 0.83 100 45 

Trichloroethene 4.8 100 35 

Vinyl chloride 1.7 97 42 

Definitions:  LOD – limit of detection; MDL – method detection limit. 

 



DATA ENTRY SHEET
Residents - Evaluation of Non-Detects at 13-SG-02 using MDLs

ENTER ENTER ENTER
Soil Soil

Chemical gas gas

CAS No. conc., OR conc.,

(numbers only, Cg Cg

no dashes) (mg/m3) (ppmv) Chemical

79345 3.70E+01 1,1,2,2-Tetrachloroethane

79005 4.00E+01 1,1,2-Trichloroethane

75343 4.00E+01 1,1-Dichloroethane

107062 4.00E+01 1,2-Dichloroethane

78875 4.00E+01 1,2-Dichloropropane

106467 3.50E+01 1,4-Dichlorobenzene

56235 3.70E+01 Carbon tetrachloride

67663 4.20E+01 Chloroform

100414 4.00E+01 Ethylbenzene

91203 4.50E+01 Naphthalene
79016 3.50E+01 Trichloroethene
75014 4.20E+01 Vinyl chloride

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER

MORE Depth Totals must add up to value of Ls (cell F24) Soil
 below grade Soil gas Thickness Thickness stratum A User-defined

to bottom sampling Average Thickness of soil of soil SCS stratum A

of enclosed depth soil of soil stratum B, stratum C, soil type soil vapor

space floor, below grade, temperature, stratum A, (Enter value or 0) (Enter value or 0) (used to estimate OR permeability,

LF Ls TS hA hB hC soil vapor kv

(cm) (cm) (oC) (cm) (cm) (cm) permeability) (cm2)

15 152.4 11.1 152.4 0 0 S
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER

MORE Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C

 SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled

soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity,

rb
A nA

qw
A rb

B nB
qw

B rb
C nC

qw
C

(g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3)

S 1.66 0.375 0.054

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER

Enclosed Enclosed Enclosed Average vapor

MORE space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.

 floor pressure floor floor space seam crack air exchange OR

thickness, differential, length, width, height, width, rate, Leave blank to calculate

Lcrack DP LB WB HB w ER Qsoil

(cm) (g/cm-s2) (cm) (cm) (cm) (cm) (1/h) (L/m)

10 40 1000 1000 244 0.1 0.45 5

ENTER ENTER ENTER ENTER ENTER
Averaging Averaging

time for time for Exposure Exposure Exposure
carcinogens, noncarcinogens, duration, frequency, Time

ATC ATNC ED EF ET
(yrs) (yrs) (yrs) (days/yr) (unitless)
70 26 26 350 1

END

Soil Gas Concentration Data

SG-ADV

Version 2.0; 02/03

Reset to 
Defaults

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Lookup Soil 
Parameters

1 of 1



CHEMICAL PROPERTIES SHEET
Residents - Evaluation of Non-Detects at 13-SG-02 using MDLs

Henry's Henry's Enthalpy of
law constant law constant vaporization at Normal Unit

Diffusivity Diffusivity at reference reference the normal boiling Critical Molecular risk Reference
in air, in water, temperature, temperature, boiling point, point, temperature, weight, factor, conc.,

Da Dw H TR ∆Hv,b TB TC MW URF RfC
COPC (cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (g/mol) (mg/m3)-1 (mg/m3)

1,1,2,2-Tetrachloroethane 7.10E-02 7.90E-06 3.44E-04 25 8,996 419.60 661.15 167.85 5.8E-05 2.1E-01

1,1,2-Trichloroethane 7.80E-02 8.80E-06 9.11E-04 25 8,322 386.15 602.00 133.41 1.6E-05 1.4E-02

1,1-Dichloroethane 7.42E-02 1.05E-05 5.61E-03 25 6,895 330.55 523.00 98.96 0.0E+00 5.0E-01

1,2-Dichloroethane 1.04E-01 9.90E-06 9.77E-04 25 7,643 356.65 561.00 98.96 2.6E-05 0.0E+00

1,2-Dichloropropane 7.82E-02 8.73E-06 2.79E-03 25 7,590 369.52 572.00 112.99 1.9E-05 4.0E-03

1,4-Dichlorobenzene 6.90E-02 7.90E-06 2.39E-03 25 9,271 447.21 684.75 147.00 0.0E+00 8.0E-01

Carbon tetrachloride 7.80E-02 8.80E-06 3.03E-02 25 7,127 349.90 556.60 153.82 1.5E-05 0.0E+00

Chloroform 1.04E-01 1.00E-05 3.66E-03 25 6,988 334.32 536.40 119.38 2.3E-05 9.8E-02

Ethylbenzene 7.50E-02 7.80E-06 7.86E-03 25 8,501 409.34 617.20 106.17 2.5E-06 1.0E+00

Naphthalene 5.90E-02 7.50E-06 4.82E-04 25 10,373 491.14 748.40 128.18 3.4E-05 3.0E-03

Trichloroethene 7.90E-02 9.10E-06 1.03E-02 25 7,505 360.36 544.20 131.39 1.1E-04 4.0E-02

Vinyl chloride 1.06E-01 1.23E-05 2.69E-02 25 5,250 259.25 432.00 62.50 8.8E-06 1.0E-01

END
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INTERMEDIATE CALCULATIONS SHEET
Residents - Evaluation of Non-Detects at 13-SG-02 using MDLs

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Bldg.

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam Soil ventilation
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, gas rate,

 LT θa
A θa

B θa
C Ste ki krg kv Xcrack conc. Qbuilding

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (mg/m3) (cm3/s)
8.20E+08 137.4 0.321 ERROR ERROR 0.003 9.94E-08 0.998 9.93E-08 4,000 3.70E+01 3.05E+04

8.20E+08 137.4 0.321 ERROR ERROR 0.003 9.94E-08 0.998 9.93E-08 4,000 4.00E+01 3.05E+04

8.20E+08 137.4 0.321 ERROR ERROR 0.003 9.94E-08 0.998 9.93E-08 4,000 4.00E+01 3.05E+04

8.20E+08 137.4 0.321 ERROR ERROR 0.003 9.94E-08 0.998 9.93E-08 4,000 4.00E+01 3.05E+04

8.20E+08 137.4 0.321 ERROR ERROR 0.003 9.94E-08 0.998 9.93E-08 4,000 4.00E+01 3.05E+04

8.20E+08 137.4 0.321 ERROR ERROR 0.003 9.94E-08 0.998 9.93E-08 4,000 3.50E+01 3.05E+04

8.20E+08 137.4 0.321 ERROR ERROR 0.003 9.94E-08 0.998 9.93E-08 4,000 3.70E+01 3.05E+04

8.20E+08 137.4 0.321 ERROR ERROR 0.003 9.94E-08 0.998 9.93E-08 4,000 4.20E+01 3.05E+04

8.20E+08 137.4 0.321 ERROR ERROR 0.003 9.94E-08 0.998 9.93E-08 4,000 4.00E+01 3.05E+04

8.20E+08 137.4 0.321 ERROR ERROR 0.003 9.94E-08 0.998 9.93E-08 4,000 4.50E+01 3.05E+04

8.20E+08 137.4 0.321 ERROR ERROR 0.003 9.94E-08 0.998 9.93E-08 4,000 3.50E+01 3.05E+04
8.20E+08 137.4 0.321 ERROR ERROR 0.003 9.94E-08 0.998 9.93E-08 4,000 4.20E+01 3.05E+04

Area of Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C overall

space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length,

AB  Zcrack ∆Hv,TS HTS H'TS µTS Deff
A Deff

B Deff
C Deff

T Ld

(cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm)
1.06E+06 3.77E-04 15 10,529 1.44E-04 6.19E-03 1.76E-04 1.15E-02 0.00E+00 0.00E+00 1.15E-02 137.4

1.06E+06 3.77E-04 15 9,560 4.14E-04 1.77E-02 1.76E-04 1.26E-02 0.00E+00 0.00E+00 1.26E-02 137.4

1.06E+06 3.77E-04 15 7,438 3.03E-03 1.30E-01 1.76E-04 1.20E-02 0.00E+00 0.00E+00 1.20E-02 137.4

1.06E+06 3.77E-04 15 8,510 4.84E-04 2.07E-02 1.76E-04 1.68E-02 0.00E+00 0.00E+00 1.68E-02 137.4

1.06E+06 3.77E-04 15 8,620 1.37E-03 5.88E-02 1.76E-04 1.26E-02 0.00E+00 0.00E+00 1.26E-02 137.4

1.06E+06 3.77E-04 15 11,232 9.47E-04 4.06E-02 1.76E-04 1.12E-02 0.00E+00 0.00E+00 1.12E-02 137.4

1.06E+06 3.77E-04 15 7,848 1.59E-02 6.80E-01 1.76E-04 1.26E-02 0.00E+00 0.00E+00 1.26E-02 137.4

1.06E+06 3.77E-04 15 7,543 1.96E-03 8.42E-02 1.76E-04 1.68E-02 0.00E+00 0.00E+00 1.68E-02 137.4

1.06E+06 3.77E-04 15 10,143 3.40E-03 1.46E-01 1.76E-04 1.21E-02 0.00E+00 0.00E+00 1.21E-02 137.4

1.06E+06 3.77E-04 15 12,901 1.66E-04 7.12E-03 1.76E-04 9.54E-03 0.00E+00 0.00E+00 9.54E-03 137.4

1.06E+06 3.77E-04 15 8,543 5.08E-03 2.18E-01 1.76E-04 1.28E-02 0.00E+00 0.00E+00 1.28E-02 137.4

1.06E+06 3.77E-04 15 4,988 1.78E-02 7.65E-01 1.76E-04 1.71E-02 0.00E+00 0.00E+00 1.71E-02 137.4
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INTERMEDIATE CALCULATIONS SHEET
Residents - Evaluation of Non-Detects at 13-SG-02 using MDLs

Exponent of Infinite
Average Crack equivalent source Infinite

Convection Source vapor effective foundation indoor source Unit
path vapor Crack flow rate diffusion Area of Peclet attenuation bldg. risk Reference

length, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., factor, conc.,
Lp Csource rcrack Qsoil Dcrack Acrack exp(Pef) α Cbuilding URF RfC

(cm) (mg/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (mg/m3) (mg/m3)-1 (mg/m3)
15 3.70E+01 0.10 8.33E+01 1.15E-02 4.00E+02 6.69E+78 1.41E-03 5.21E-02 5.8E-05 2.1E-01
15 4.00E+01 0.10 8.33E+01 1.26E-02 4.00E+02 5.67E+71 1.47E-03 5.89E-02 1.6E-05 1.4E-02
15 4.00E+01 0.10 8.33E+01 1.20E-02 4.00E+02 2.69E+75 1.44E-03 5.75E-02 NA 5.0E-01
15 4.00E+01 0.10 8.33E+01 1.68E-02 4.00E+02 6.53E+53 1.66E-03 6.65E-02 2.6E-05 NA
15 4.00E+01 0.10 8.33E+01 1.26E-02 4.00E+02 3.72E+71 1.47E-03 5.89E-02 1.9E-05 4.0E-03
15 3.50E+01 0.10 8.33E+01 1.12E-02 4.00E+02 1.30E+81 1.39E-03 4.86E-02 NA 8.0E-01
15 3.70E+01 0.10 8.33E+01 1.26E-02 4.00E+02 5.68E+71 1.47E-03 5.44E-02 1.5E-05 NA
15 4.20E+01 0.10 8.33E+01 1.68E-02 4.00E+02 6.54E+53 1.66E-03 6.99E-02 2.3E-05 9.8E-02
15 4.00E+01 0.10 8.33E+01 1.21E-02 4.00E+02 4.21E+74 1.44E-03 5.78E-02 2.5E-06 1.0E+00
15 4.50E+01 0.10 8.33E+01 9.54E-03 4.00E+02 7.20E+94 1.28E-03 5.77E-02 3.4E-05 3.0E-03
15 3.50E+01 0.10 8.33E+01 1.28E-02 4.00E+02 7.02E+70 1.48E-03 5.18E-02 1.1E-04 4.0E-02
15 4.20E+01 0.10 8.33E+01 1.71E-02 4.00E+02 6.32E+52 1.68E-03 7.04E-02 8.8E-06 1.0E-01
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RESULTS SHEET
Residents - Evaluation of Non-Detects at 13-SG-02 using MDLs

Incremental Risk Hazard Quotient
from Vapor from Vapor

intrusion to indoor air, intrusion to indoor air,
carcinogen noncarcinogen

COPC (unitless) (unitless)

1,1,2,2-Tetrachloroethane 1.08E-06 2.38E-04

1,1,2-Trichloroethane 3.35E-07 4.03E-03

1,1-Dichloroethane - 1.10E-04

1,2-Dichloroethane 6.16E-07 -

1,2-Dichloropropane 4.07E-07 1.41E-02

1,4-Dichlorobenzene - 5.82E-05

Carbon tetrachloride 2.91E-07 -

Chloroform 5.72E-07 6.84E-04

Ethylbenzene 5.15E-08 5.54E-05

Naphthalene 6.98E-07 1.84E-02

Trichloroethene 2.03E-06 1.24E-03

Vinyl chloride 2.21E-07 6.75E-04

Total: 6E-06 0.04
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DATA ENTRY SHEET
Industrial Workers - Evaluation of Non-Detects at 13-SG-02 using MDLs

ENTER ENTER ENTER
Soil Soil

Chemical gas gas
CAS No. conc., OR conc.,

(numbers only, Cg Cg

no dashes) (mg/m3) (ppmv) Chemical
79345 3.70E+01 1,1,2,2-Tetrachloroethane
79005 4.00E+01 1,1,2-Trichloroethane
75343 4.00E+01 1,1-Dichloroethane
107062 4.00E+01 1,2-Dichloroethane
78875 4.00E+01 1,2-Dichloropropane
106467 3.50E+01 1,4-Dichlorobenzene
56235 3.70E+01 Carbon tetrachloride
67663 4.20E+01 Chloroform
100414 4.00E+01 Ethylbenzene
91203 4.50E+01 Naphthalene
79016 3.50E+01 Trichloroethene
75014 4.20E+01 Vinyl chloride

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Depth Totals must add up to value of Ls (cell F24) Soil

ê below grade Soil gas Thickness Thickness stratum A User-defined
to bottom sampling Average Thickness of soil of soil SCS stratum A

of enclosed depth soil of soil stratum B, stratum C, soil type soil vapor
space floor, below grade, temperature, stratum A, (Enter value or 0) (Enter value or 0) (used to estimate OR permeability,

LF Ls TS hA hB hC soil vapor kv

(cm) (cm) (oC) (cm) (cm) (cm) permeability) (cm2)

15 152.4 11.1 152.4 0 0 S

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C

ê SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled
soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity,

rb
A nA

qw
A rb

B nB
qw

B rb
C nC

qw
C

(g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3)

S 1.66 0.375 0.054

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Enclosed Enclosed Enclosed Average vapor

MORE space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.
ê floor pressure floor floor space seam crack air exchange OR

thickness, differential, length, width, height, width, rate, Leave blank to calculate
Lcrack DP LB WB HB w ER Qsoil

(cm) (g/cm-s2) (cm) (cm) (cm) (cm) (1/h) (L/m)
10 40 1000 1000 244 0.1 1.5 5

ENTER ENTER ENTER ENTER ENTER
Averaging Averaging

time for time for Exposure Exposure Exposure
carcinogens, noncarcinogens, duration, frequency, Time

ATC ATNC ED EF ET

(yrs) (yrs) (yrs) (days/yr) (unitless)
70 25 25 250 0.333333333

END

Soil Gas Concentration Data

SG-ADV

Version 2.0; 02/03

Reset to 
Defaults

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Lookup Soil 
Parameters
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CHEMICAL PROPERTIES SHEET
Industrial Workers - Evaluation of Non-Detects at 13-SG-02 using MDLs

Henry's Henry's Enthalpy of
law constant law constant vaporization at Normal Unit

Diffusivity Diffusivity at reference reference the normal boiling Critical Molecular risk Reference
in air, in water, temperature, temperature, boiling point, point, temperature, weight, factor, conc.,

Da Dw H TR ∆Hv,b TB TC MW URF RfC
COPC (cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (g/mol) (mg/m3)-1 (mg/m3)

1,1,2,2-Tetrachloroethane 7.10E-02 7.90E-06 3.44E-04 25 8,996 419.60 661.15 167.85 5.8E-05 2.1E-01

1,1,2-Trichloroethane 7.80E-02 8.80E-06 9.11E-04 25 8,322 386.15 602.00 133.41 1.6E-05 1.4E-02

1,1-Dichloroethane 7.42E-02 1.05E-05 5.61E-03 25 6,895 330.55 523.00 98.96 0.0E+00 5.0E-01

1,2-Dichloroethane 1.04E-01 9.90E-06 9.77E-04 25 7,643 356.65 561.00 98.96 2.6E-05 0.0E+00

1,2-Dichloropropane 7.82E-02 8.73E-06 2.79E-03 25 7,590 369.52 572.00 112.99 1.9E-05 4.0E-03

1,4-Dichlorobenzene 6.90E-02 7.90E-06 2.39E-03 25 9,271 447.21 684.75 147.00 0.0E+00 8.0E-01

Carbon tetrachloride 7.80E-02 8.80E-06 3.03E-02 25 7,127 349.90 556.60 153.82 1.5E-05 0.0E+00

Chloroform 1.04E-01 1.00E-05 3.66E-03 25 6,988 334.32 536.40 119.38 2.3E-05 9.8E-02

Ethylbenzene 7.50E-02 7.80E-06 7.86E-03 25 8,501 409.34 617.20 106.17 2.5E-06 1.0E+00

Naphthalene 5.90E-02 7.50E-06 4.82E-04 25 10,373 491.14 748.40 128.18 3.4E-05 3.0E-03

Trichloroethene 7.90E-02 9.10E-06 1.03E-02 25 7,505 360.36 544.20 131.39 1.1E-04 4.0E-02

Vinyl chloride 1.06E-01 1.23E-05 2.69E-02 25 5,250 259.25 432.00 62.50 8.8E-06 1.0E-01

END
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INTERMEDIATE CALCULATIONS SHEET
Industrial Workers - Evaluation of Non-Detects at 13-SG-02 using MDLs

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Bldg.

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam Soil ventilation
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, gas rate,

τ LT θa
A θa

B θa
C Ste ki krg kv Xcrack conc. Qbuilding

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (mg/m3) (cm3/s)
7.88E+08 137.4 0.321 ERROR ERROR 0.003 9.94E-08 0.998 9.93E-08 4,000 3.70E+01 1.02E+05
7.88E+08 137.4 0.321 ERROR ERROR 0.003 9.94E-08 0.998 9.93E-08 4,000 4.00E+01 1.02E+05
7.88E+08 137.4 0.321 ERROR ERROR 0.003 9.94E-08 0.998 9.93E-08 4,000 4.00E+01 1.02E+05
7.88E+08 137.4 0.321 ERROR ERROR 0.003 9.94E-08 0.998 9.93E-08 4,000 4.00E+01 1.02E+05
7.88E+08 137.4 0.321 ERROR ERROR 0.003 9.94E-08 0.998 9.93E-08 4,000 4.00E+01 1.02E+05
7.88E+08 137.4 0.321 ERROR ERROR 0.003 9.94E-08 0.998 9.93E-08 4,000 3.50E+01 1.02E+05
7.88E+08 137.4 0.321 ERROR ERROR 0.003 9.94E-08 0.998 9.93E-08 4,000 3.70E+01 1.02E+05
7.88E+08 137.4 0.321 ERROR ERROR 0.003 9.94E-08 0.998 9.93E-08 4,000 4.20E+01 1.02E+05
7.88E+08 137.4 0.321 ERROR ERROR 0.003 9.94E-08 0.998 9.93E-08 4,000 4.00E+01 1.02E+05
7.88E+08 137.4 0.321 ERROR ERROR 0.003 9.94E-08 0.998 9.93E-08 4,000 4.50E+01 1.02E+05
7.88E+08 137.4 0.321 ERROR ERROR 0.003 9.94E-08 0.998 9.93E-08 4,000 3.50E+01 1.02E+05
7.88E+08 137.4 0.321 ERROR ERROR 0.003 9.94E-08 0.998 9.93E-08 4,000 4.20E+01 1.02E+05
7.88E+08 137.4 0.321 ERROR ERROR 0.003 9.94E-08 0.998 9.93E-08 4,000 #N/A 1.02E+05

Area of Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C overall

space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length,

eff eff eff effAB η Zcrack ∆Hv,TS HTS H'TS μTS Deff
A Deff

B Deff
C Deff

T Ld

(cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm)
1.06E+06 3.77E-04 15 10,529 1.44E-04 6.19E-03 1.76E-04 1.15E-02 0.00E+00 0.00E+00 1.15E-02 137.4
1.06E+06 3.77E-04 15 9,560 4.14E-04 1.77E-02 1.76E-04 1.26E-02 0.00E+00 0.00E+00 1.26E-02 137.4
1.06E+06 3.77E-04 15 7,438 3.03E-03 1.30E-01 1.76E-04 1.20E-02 0.00E+00 0.00E+00 1.20E-02 137.4
1.06E+06 3.77E-04 15 8,510 4.84E-04 2.07E-02 1.76E-04 1.68E-02 0.00E+00 0.00E+00 1.68E-02 137.4
1.06E+06 3.77E-04 15 8,620 1.37E-03 5.88E-02 1.76E-04 1.26E-02 0.00E+00 0.00E+00 1.26E-02 137.4
1.06E+06 3.77E-04 15 11,232 9.47E-04 4.06E-02 1.76E-04 1.12E-02 0.00E+00 0.00E+00 1.12E-02 137.4
1.06E+06 3.77E-04 15 7,848 1.59E-02 6.80E-01 1.76E-04 1.26E-02 0.00E+00 0.00E+00 1.26E-02 137.4
1.06E+06 3.77E-04 15 7,543 1.96E-03 8.42E-02 1.76E-04 1.68E-02 0.00E+00 0.00E+00 1.68E-02 137.4
1.06E+06 3.77E-04 15 10,143 3.40E-03 1.46E-01 1.76E-04 1.21E-02 0.00E+00 0.00E+00 1.21E-02 137.4
1.06E+06 3.77E-04 15 12,901 1.66E-04 7.12E-03 1.76E-04 9.54E-03 0.00E+00 0.00E+00 9.54E-03 137.4
1.06E+06 3.77E-04 15 8,543 5.08E-03 2.18E-01 1.76E-04 1.28E-02 0.00E+00 0.00E+00 1.28E-02 137.4
1.06E+06 3.77E-04 15 4,988 1.78E-02 7.65E-01 1.76E-04 1.71E-02 0.00E+00 0.00E+00 1.71E-02 137.4
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INTERMEDIATE CALCULATIONS SHEET
Industrial Workers - Evaluation of Non-Detects at 13-SG-02 using MDLs

Exponent of Infinite
Average Crack equivalent source Infinite

Convection Source vapor effective foundation indoor source Unit
path vapor Crack flow rate diffusion Area of Peclet attenuation bldg. risk Reference

length, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., factor, conc.,
Lp Csource rcrack Qsoil Dcrack Acrack exp(Pef) α Cbuilding URF RfC

(cm) (mg/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (mg/m3) (mg/m3)-1 (mg/m3)
15 3.70E+01 0.10 8.33E+01 1.15E-02 4.00E+02 6.69E+78 4.22E-04 1.56E-02 5.8E-05 2.1E-01
15 4.00E+01 0.10 8.33E+01 1.26E-02 4.00E+02 5.67E+71 4.41E-04 1.77E-02 1.6E-05 1.4E-02
15 4.00E+01 0.10 8.33E+01 1.20E-02 4.00E+02 2.69E+75 4.31E-04 1.73E-02 NA 5.0E-01
15 4.00E+01 0.10 8.33E+01 1.68E-02 4.00E+02 6.53E+53 4.99E-04 2.00E-02 2.6E-05 NA
15 4.00E+01 0.10 8.33E+01 1.26E-02 4.00E+02 3.72E+71 4.42E-04 1.77E-02 1.9E-05 4.0E-03
15 3.50E+01 0.10 8.33E+01 1.12E-02 4.00E+02 1.30E+81 4.16E-04 1.46E-02 NA 8.0E-01
15 3.70E+01 0.10 8.33E+01 1.26E-02 4.00E+02 5.68E+71 4.41E-04 1.63E-02 1.5E-05 NA
15 4.20E+01 0.10 8.33E+01 1.68E-02 4.00E+02 6.54E+53 4.99E-04 2.10E-02 2.3E-05 9.8E-02
15 4.00E+01 0.10 8.33E+01 1.21E-02 4.00E+02 4.21E+74 4.33E-04 1.73E-02 2.5E-06 1.0E+00
15 4.50E+01 0.10 8.33E+01 9.54E-03 4.00E+02 7.20E+94 3.84E-04 1.73E-02 3.4E-05 3.0E-03
15 3.50E+01 0.10 8.33E+01 1.28E-02 4.00E+02 7.02E+70 4.44E-04 1.55E-02 1.1E-04 4.0E-02
15 4.20E+01 0.10 8.33E+01 1.71E-02 4.00E+02 6.32E+52 5.03E-04 2.11E-02 8.8E-06 1.0E-01
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RESULTS SHEET
Industrial Workers - Evaluation of Non-Detects at 13-SG-02 using MDLs

Incremental Risk Hazard Quotient
from Vapor from Vapor

intrusion to indoor air, intrusion to indoor air,
carcinogen noncarcinogen

COPC (unitless) (unitless)

1,1,2,2-Tetrachloroethane 7.39E-08 1.70E-05

1,1,2-Trichloroethane 2.30E-08 2.88E-04

1,1-Dichloroethane - 7.88E-06

1,2-Dichloroethane 4.23E-08 -

1,2-Dichloropropane 2.80E-08 1.01E-03

1,4-Dichlorobenzene - 4.16E-06

Carbon tetrachloride 2.00E-08 -

Chloroform 3.93E-08 4.88E-05

Ethylbenzene 3.53E-09 3.96E-06

Naphthalene 4.80E-08 1.32E-03

Trichloroethene 1.39E-07 8.87E-05

Vinyl chloride 1.52E-08 4.82E-05

Total: 4E-07 0.003
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DATA ENTRY SHEET
13-SG-01  Benzene in Soil Gas

ENTER ENTER ENTER
Soil Soil

Chemical gas gas
CAS No. conc., OR conc.,

(numbers only, Cg Cg

no dashes) (mg/m3) (ppmv) Chemical
71432 1.30E+01 Benzene

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Depth Totals must add up to value of Ls (cell F24) Soil
 below grade Soil gas Thickness Thickness stratum A User-defined

to bottom sampling Average Thickness of soil of soil SCS stratum A
of enclosed depth soil of soil stratum B, stratum C, soil type soil vapor
space floor, below grade, temperature, stratum A, (Enter value or 0) (Enter value or 0) (used to estimate OR permeability,

LF Ls TS hA hB hC soil vapor kv

(cm) (cm) (oC) (cm) (cm) (cm) permeability) (cm2)
15 152.4 11.1 79.248 73.152 0 S

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C
 SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled

soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity,
rb

A nA
qw

A rb
B nB

qw
B rb

C nC
qw

C

(g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3)

S 1.66 0.375 0.054 SIL 1.49 0.439 0.18

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Enclosed Enclosed Enclosed Average vapor

MORE space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.
 floor pressure floor floor space seam crack air exchange OR

thickness, differential, length, width, height, width, rate, Leave blank to calculate
Lcrack DP LB WB HB w ER Qsoil

(cm) (g/cm-s2) (cm) (cm) (cm) (cm) (1/h) (L/m)
10 40 1000 1000 244 0.1 0.45 5

ENTER ENTER ENTER ENTER
Averaging Averaging

time for time for Exposure Exposure
carcinogens, noncarcinogens, duration, frequency,

ATC ATNC ED EF
(yrs) (yrs) (yrs) (days/yr)
70 26 26 350

END

Soil Gas Concentration Data

SG-ADV
Version 3.1; 02/04

Reset to 
Defaults

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Lookup Soil 
Parameters
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CHEMICAL PROPERTIES SHEET
13-SG-01 Benzene in Soil Gas

Henry's Henry's Enthalpy of
law constant law constant vaporization at Normal Unit

Diffusivity Diffusivity at reference reference the normal boiling Critical Molecular risk Reference
in air, in water, temperature, temperature, boiling point, point, temperature, weight, factor, conc.,

Da Dw H TR ∆Hv,b TB TC MW URF RfC

(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (g/mol) (mg/m3)-1 (mg/m3)

8.80E-02 9.80E-06 5.54E-03 25 7,342 353.24 562.16 78.11 7.8E-06 3.0E-02

1 of 1



INTERMEDIATE CALCULATIONS SHEET
13-SG-01 Benzene in Soil Gas

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Bldg.

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam Soil ventilation
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, gas rate,

τ LT θa
A θa

B θa
C Ste ki krg kv Xcrack conc. Qbuilding

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (mg/m3) (cm3/s)

8.20E+08 137.4 0.321 0.259 ERROR 0.003 9.94E-08 0.998 9.93E-08 4,000 1.30E+01 3.05E+04

Area of Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C overall

space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length,

AB η Zcrack ∆Hv,TS HTS H'TS µTS Deff
A Deff

B Deff
C Deff

T Ld
(cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm)

1.06E+06 3.77E-04 15 8,111 2.83E-03 1.22E-01 1.76E-04 1.42E-02 5.08E-03 0.00E+00 7.26E-03 137.4

Exponent of Infinite
Average Crack equivalent source Infinite

Convection Source vapor effective foundation indoor source Unit
path vapor Crack flow rate diffusion Area of Peclet attenuation bldg. risk Reference

length, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., factor, conc.,
Lp Csource rcrack Qsoil Dcrack Acrack exp(Pef) α Cbuilding URF RfC

(cm) (mg/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (mg/m3) (mg/m3)-1 (mg/m3)

15 1.30E+01 0.10 8.33E+01 1.42E-02 4.00E+02 3.99E+63 1.10E-03 1.43E-02 7.8E-06 3.0E-02

END

Page 1 of 1



RESULTS SHEET
13-SG-01 Benzene in Soil Gas

INCREMENTAL RISK CALCULATIONS: Screening Levels:

Incremental Hazard
risk from quotient Cancer Noncancer

vapor from vapor Soil Soil
intrusion to intrusion to gas gas
indoor air, indoor air, conc., conc.,
carcinogen noncarcinogen Cg Cg

(unitless) (unitless) (mg/m3) (mg/m3)

4.0E-08 4.6E-04 3.3E+02 2.8E+04

SCROLL
DOWN

TO "END"

END

MESSAGE AND ERROR SUMMARY BELOW:
(DO NOT USE RESULTS IF ERRORS ARE PRESENT)
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DATA ENTRY SHEET
13-SG-02  Benzene in Soil Gas

ENTER ENTER ENTER
Soil Soil

Chemical gas gas
CAS No. conc., OR conc.,

(numbers only, Cg Cg

no dashes) (mg/m3) (ppmv) Chemical
71432 1.60E+02 Benzene

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Depth Totals must add up to value of Ls (cell F24) Soil
 below grade Soil gas Thickness Thickness stratum A User-defined

to bottom sampling Average Thickness of soil of soil SCS stratum A
of enclosed depth soil of soil stratum B, stratum C, soil type soil vapor
space floor, below grade, temperature, stratum A, (Enter value or 0) (Enter value or 0) (used to estimate OR permeability,

LF Ls TS hA hB hC soil vapor kv

(cm) (cm) (oC) (cm) (cm) (cm) permeability) (cm2)

15 152.4 11.1 152.4 0 0 S

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C
 SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled

soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity,

rb
A nA

qw
A rb

B nB
qw

B rb
C nC

qw
C

(g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3)

S 1.66 0.375 0.054

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Enclosed Enclosed Enclosed Average vapor

MORE space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.
 floor pressure floor floor space seam crack air exchange OR

thickness, differential, length, width, height, width, rate, Leave blank to calculate

Lcrack DP LB WB HB w ER Qsoil

(cm) (g/cm-s2) (cm) (cm) (cm) (cm) (1/h) (L/m)
10 40 1000 1000 244 0.1 0.45 5

ENTER ENTER ENTER ENTER
Averaging Averaging

time for time for Exposure Exposure
carcinogens, noncarcinogens, duration, frequency,

ATC ATNC ED EF

(yrs) (yrs) (yrs) (days/yr)
70 26 26 350

END

Soil Gas Concentration Data

SG-ADV

Version 3.1; 02/04

Reset to 
Defaults

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Lookup Soil 
Parameters
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CHEMICAL PROPERTIES SHEET
13-SG-02 Benzene in Soil Gas

Henry's Henry's Enthalpy of
law constant law constant vaporization at Normal Unit

Diffusivity Diffusivity at reference reference the normal boiling Critical Molecular risk Reference
in air, in water, temperature, temperature, boiling point, point, temperature, weight, factor, conc.,

Da Dw H TR ∆Hv,b TB TC MW URF RfC
(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (g/mol) (mg/m3)-1 (mg/m3)

8.80E-02 9.80E-06 5.54E-03 25 7,342 353.24 562.16 78.11 7.8E-06 3.0E-02

1 of 1



INTERMEDIATE CALCULATIONS SHEET
13-SG-02 Benzene in Soil Gas

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Bldg.

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam Soil ventilation
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, gas rate,

τ LT θa
A θa

B θa
C Ste ki krg kv Xcrack conc. Qbuildinga a a te g c ac bu d g

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (mg/m3) (cm3/s)

8.20E+08 137.4 0.321 ERROR ERROR 0.003 9.94E-08 0.998 9.93E-08 4,000 1.60E+02 3.05E+04

Area of Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C overall

space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length,

AB η Zcrack ∆Hv,TS HTS H'TS µTS Deff
A Deff

B Deff
C Deff

T Ld
(cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm)

1.06E+06 3.77E-04 15 8,111 2.83E-03 1.22E-01 1.76E-04 1.42E-02 0.00E+00 0.00E+00 1.42E-02 137.4

Exponent of Infinite
Average Crack equivalent source Infinite

Convection Source vapor effective foundation indoor source Unit
path vapor Crack flow rate diffusion Area of Peclet attenuation bldg. risk Reference

length, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., factor, conc.,
Lp Csource rcrack Qsoil Dcrack Acrack exp(Pef) α Cbuilding URF RfC

(cm) (mg/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (mg/m3) (mg/m3)-1 (mg/m3)

15 1.60E+02 0.10 8.33E+01 1.42E-02 4.00E+02 3.99E+63 1.55E-03 2.48E-01 7.8E-06 3.0E-02

END

Page 1 of 1



RESULTS SHEET
13-SG-02 Benzene in Soil Gas

INCREMENTAL RISK CALCULATIONS: Screening Levels:

Incremental Hazard
risk from quotient Cancer Noncancer

vapor from vapor Soil Soil
intrusion to intrusion to gas gas
indoor air, indoor air, conc., conc.,
carcinogen noncarcinogen Cg Cg

(unitless) (unitless) (mg/m3) (mg/m3)

6.9E-07 7.9E-03 2.3E+02 2.0E+04

SCROLL
DOWN

TO "END"

END

MESSAGE AND ERROR SUMMARY BELOW: 
(DO NOT USE RESULTS IF ERRORS ARE PRESENT)
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DATA ENTRY SHEET
13-SG-04 Benzene in Soil Gas

ENTER ENTER ENTER
Soil Soil

Chemical gas gas
CAS No. conc., OR conc.,

(numbers only, Cg Cg

no dashes) (mg/m3) (ppmv) Chemical
71432 2.40E+01 Benzene

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Depth Totals must add up to value of Ls (cell F24) Soil
 below grade Soil gas Thickness Thickness stratum A User-defined

to bottom sampling Average Thickness of soil of soil SCS stratum A
of enclosed depth soil of soil stratum B, stratum C, soil type soil vapor
space floor, below grade, temperature, stratum A, (Enter value or 0) (Enter value or 0) (used to estimate OR permeability,

LF Ls TS hA hB hC soil vapor kv

(cm) (cm) (oC) (cm) (cm) (cm) permeability) (cm2)

15 152.4 11.1 152.4 0 0 SIL

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C
 SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled

soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity,

rb
A nA

qw
A rb

B nB
qw

B rb
C nC

qw
C

(g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3)

SIL 1.49 0.439 0.18

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Enclosed Enclosed Enclosed Average vapor

MORE space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.
 floor pressure floor floor space seam crack air exchange OR

thickness, differential, length, width, height, width, rate, Leave blank to calculate

Lcrack DP LB WB HB w ER Qsoil

(cm) (g/cm-s2) (cm) (cm) (cm) (cm) (1/h) (L/m)
10 40 1000 1000 244 0.1 0.45 5

ENTER ENTER ENTER ENTER
Averaging Averaging

time for time for Exposure Exposure
carcinogens, noncarcinogens, duration, frequency,

ATC ATNC ED EF

(yrs) (yrs) (yrs) (days/yr)
70 26 26 350

END

Soil Gas Concentration Data

SG-ADV

Version 3.1; 02/04

Reset to 
Defaults

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Lookup Soil 
Parameters

1 of 1



CHEMICAL PROPERTIES SHEET
13-SG-04 Benzene in Soil Gas

Henry's Henry's Enthalpy of
law constant law constant vaporization at Normal Unit

Diffusivity Diffusivity at reference reference the normal boiling Critical Molecular risk Reference
in air, in water, temperature, temperature, boiling point, point, temperature, weight, factor, conc.,

Da Dw H TR ∆Hv,b TB TC MW URF RfC
(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (g/mol) (mg/m3)-1 (mg/m3)

8.80E-02 9.80E-06 5.54E-03 25 7,342 353.24 562.16 78.11 7.8E-06 3.0E-02

1 of 1



INTERMEDIATE CALCULATIONS SHEET
13-SG-04 Benzene in Soil Gas

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Bldg.

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam Soil ventilation
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, gas rate,

τ LT θa
A θa

B θa
C Ste ki krg kv Xcrack conc. Qbuilding

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (mg/m3) (cm3/s)

8.20E+08 137.4 0.259 ERROR ERROR 0.307 2.82E-09 0.798 2.25E-09 4,000 2.40E+01 3.05E+04

Area of Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C overall

space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length,

AB η Zcrack ∆Hv,TS HTS H'TS µTS Deff
A Deff

B Deff
C Deff

T Ld

(cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm)

1.06E+06 3.77E-04 15 8,111 2.83E-03 1.22E-01 1.76E-04 5.08E-03 0.00E+00 0.00E+00 5.08E-03 137.4

Exponent of Infinite
Average Crack equivalent source Infinite

Convection Source vapor effective foundation indoor source Unit
path vapor Crack flow rate diffusion Area of Peclet attenuation bldg. risk Reference

length, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., factor, conc.,
Lp Csource rcrack Qsoil Dcrack Acrack exp(Pef) α Cbuilding URF RfC

(cm) (mg/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (mg/m3) (mg/m3)-1 (mg/m3)

15 2.40E+01 0.10 8.33E+01 5.08E-03 4.00E+02 1.17E+178 8.74E-04 2.10E-02 7.8E-06 3.0E-02

END
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RESULTS SHEET
13-SG-04 Benzene in Soil Gas

INCREMENTAL RISK CALCULATIONS: Screening Levels:

Incremental Hazard
risk from quotient Cancer Noncancer

vapor from vapor Soil Soil
intrusion to intrusion to gas gas
indoor air, indoor air, conc., conc.,
carcinogen noncarcinogen Cg Cg

(unitless) (unitless) (mg/m3) (mg/m3)

5.8E-08 6.7E-04 4.1E+02 3.6E+04

SCROLL
DOWN

TO "END"

END

MESSAGE AND ERROR SUMMARY BELOW: 
(DO NOT USE RESULTS IF ERRORS ARE PRESENT)
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DATA ENTRY SHEET
13-SG-04 Chloroform in Soil Gas

ENTER ENTER ENTER
Soil Soil

Chemical gas gas
CAS No. conc., OR conc.,

(numbers only, Cg Cg

no dashes) (mg/m3) (ppmv) Chemical
67663 5.00E+01 Chloroform

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Depth Totals must add up to value of Ls (cell F24) Soil
 below grade Soil gas Thickness Thickness stratum A User-defined

to bottom sampling Average Thickness of soil of soil SCS stratum A
of enclosed depth soil of soil stratum B, stratum C, soil type soil vapor
space floor, below grade, temperature, stratum A, (Enter value or 0) (Enter value or 0) (used to estimate OR permeability,

LF Ls TS hA hB hC soil vapor kv

(cm) (cm) (oC) (cm) (cm) (cm) permeability) (cm2)
15 152.4 11.1 152.4 0 0 SIL

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C
 SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled

soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity,
rb

A nA
qw

A rb
B nB

qw
B rb

C nC
qw

C

(g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3)

SIL 1.49 0.439 0.18

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Enclosed Enclosed Enclosed Average vapor

MORE space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.
 floor pressure floor floor space seam crack air exchange OR

thickness, differential, length, width, height, width, rate, Leave blank to calculate
Lcrack DP LB WB HB w ER Qsoil

(cm) (g/cm-s2) (cm) (cm) (cm) (cm) (1/h) (L/m)
10 40 1000 1000 244 0.1 0.45 5

ENTER ENTER ENTER ENTER
Averaging Averaging
time for time for Exposure Exposure

carcinogens, noncarcinogens, duration, frequency,
ATC ATNC ED EF
(yrs) (yrs) (yrs) (days/yr)
70 26 26 350

END

Soil Gas Concentration Data

SG-ADV

Version 3.1; 02/04

Reset to 
Defaults

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Lookup Soil 
Parameters
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CHEMICAL PROPERTIES SHEET
13-SG-04 Chloroform in Soil Gas

Henry's Henry's Enthalpy of
law constant law constant vaporization at Normal Unit

Diffusivity Diffusivity at reference reference the normal boiling Critical Molecular risk Reference
in air, in water, temperature, temperature, boiling point, point, temperature, weight, factor, conc.,

Da Dw H TR ∆Hv,b TB TC MW URF RfC
(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (g/mol) (mg/m3)-1 (mg/m3)

1.04E-01 1.00E-05 3.66E-03 25 6,988 334.32 536.40 119.38 2.3E-05 9.8E-02

1 of 1



INTERMEDIATE CALCULATIONS SHEET
13-SG-04 Chloroform in Soil Gas

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Bldg.

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam Soil ventilation
duration, separation, porosity, porosity, porosity, saturation, permeability,permeability, permeability, perimeter, gas rate,

τ LT θa
A θa

B θa
C Ste ki krg kv Xcrack conc. Qbuilding

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (mg/m3) (cm3/s)

8.20E+08 137.4 0.259 ERROR ERROR 0.307 2.82E-09 0.798 2.25E-09 4,000 5.00E+01 3.05E+04

Area of Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C overall

space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length,

AB η Zcrack ∆Hv,TS HTS H'TS µTS Deff
A Deff

B Deff
C Deff

T Ld

(cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm)

1.06E+06 3.77E-04 15 7,543 1.96E-03 8.42E-02 1.76E-04 6.01E-03 0.00E+00 0.00E+00 6.01E-03 137.4

Exponent of Infinite
Average Crack equivalent source Infinite

Convection Source vapor effective foundation indoor source Unit
path vapor Crack flow rate diffusion Area of Peclet attenuation bldg. risk Reference

length, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., factor, conc.,
Lp Csource rcrack Qsoil Dcrack Acrack exp(Pef) α Cbuilding URF RfC

(cm) (mg/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (mg/m3) (mg/m3)-1 (mg/m3)

15 5.00E+01 0.10 8.33E+01 6.01E-03 4.00E+02 4.59E+150 9.76E-04 4.88E-02 2.3E-05 9.8E-02

END

1 of 1



RESULTS SHEET
13-SG-04 Chloroform in Soil Gas

INCREMENTAL RISK CALCULATIONS: Screening Levels:

Incremental Hazard
risk from quotient Cancer Noncancer

vapor from vapor Soil Soil
intrusion to intrusion to gas gas
indoor air, indoor air, conc., conc.,

carcinogen noncarcinogen Cg Cg

(unitless) (unitless) (mg/m3) (mg/m3)

4.0E-07 4.8E-04 1.3E+02 1.0E+05

SCROLL
DOWN

TO "END"

END

MESSAGE AND ERROR SUMMARY BELOW: 
(DO NOT USE RESULTS IF ERRORS ARE PRESENT)

1 of 1



DATA ENTRY SHEET
13-SG-04 Ethylbenzene in Soil Gas

ENTER ENTER ENTER
Soil Soil

Chemical gas gas
CAS No. conc., OR conc.,

(numbers only, Cg Cg

no dashes) (mg/m3) (ppmv) Chemical
100414 1.90E+01 Ethylbenzene

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Depth Totals must add up to value of Ls (cell F24) Soil
 below grade Soil gas Thickness Thickness stratum A User-defined

to bottom sampling Average Thickness of soil of soil SCS stratum A
of enclosed depth soil of soil stratum B, stratum C, soil type soil vapor
space floor, below grade, temperature, stratum A, (Enter value or 0) (Enter value or 0) (used to estimate OR permeability,

LF Ls TS hA hB hC soil vapor kv

(cm) (cm) (oC) (cm) (cm) (cm) permeability) (cm2)
15 152.4 11.1 152.4 0 0 SIL

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C
 SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled

soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity,
rb

A nA
qw

A rb
B nB

qw
B rb

C nC
qw

C

(g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3)

SIL 1.49 0.439 0.18

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Enclosed Enclosed Enclosed Average vapor

MORE space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.
 floor pressure floor floor space seam crack air exchange OR

thickness, differential, length, width, height, width, rate, Leave blank to calculate
Lcrack DP LB WB HB w ER Qsoil

(cm) (g/cm-s2) (cm) (cm) (cm) (cm) (1/h) (L/m)
10 40 1000 1000 244 0.1 0.45 5

ENTER ENTER ENTER ENTER
Averaging Averaging
time for time for Exposure Exposure

carcinogens, noncarcinogens, duration, frequency,
ATC ATNC ED EF
(yrs) (yrs) (yrs) (days/yr)
70 26 26 350

END

Soil Gas Concentration Data

SG-ADV
Version 3.1; 02/04

Reset to 
Defaults

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Lookup Soil 
Parameters
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CHEMICAL PROPERTIES SHEET
13-SG-04 Ethylbenzene in Soil Gas

Henry's Henry's Enthalpy of
law constant law constant vaporization at Normal Unit

Diffusivity Diffusivity at reference reference the normal boiling Critical Molecular risk Reference
in air, in water, temperature, temperature, boiling point, point, temperature, weight, factor, conc.,

Da Dw H TR ∆Hv,b TB TC MW URF RfC
(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (g/mol) (mg/m3)-1 (mg/m3)

7.50E-02 7.80E-06 7.86E-03 25 8,501 409.34 617.20 106.17 2.5E-06 1.0E+00
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INTERMEDIATE CALCULATIONS SHEET
13-SG-04 Ethylbenzene in Soil Gas

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Bldg.

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam Soil ventilation
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, gas rate,

τ LT θa
A θa

B θa
C Ste ki krg kv Xcrack conc. Qbuilding

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (mg/m3) (cm3/s)

8.20E+08 137.4 0.259 ERROR ERROR 0.307 2.82E-09 0.798 2.25E-09 4,000 1.90E+01 3.05E+04

Area of Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C overall

space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length,

AB η Zcrack ∆Hv,TS HTS H'TS µTS Deff
A Deff

B Deff
C Deff

T Ld

(cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm)

1.06E+06 3.77E-04 15 10,143 3.40E-03 1.46E-01 1.76E-04 4.33E-03 0.00E+00 0.00E+00 4.33E-03 137.4

Exponent of Infinite
Average Crack equivalent source Infinite

Convection Source vapor effective foundation indoor source Unit
path vapor Crack flow rate diffusion Area of Peclet attenuation bldg. risk Reference

length, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., factor, conc.,
Lp Csource rcrack Qsoil Dcrack Acrack exp(Pef) α Cbuilding URF RfC

(cm) (mg/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (mg/m3) (mg/m3)-1 (mg/m3)

15 1.90E+01 0.10 8.33E+01 4.33E-03 4.00E+02 8.80E+208 7.82E-04 1.49E-02 2.5E-06 1.0E+00

END
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RESULTS SHEET
13-SG-04 Ethylbenzene in Soil Gas

INCREMENTAL RISK CALCULATIONS: Screening Levels:

Incremental Hazard
risk from quotient Cancer Noncancer

vapor from vapor Soil Soil
intrusion to intrusion to gas gas
indoor air, indoor air, conc., conc.,

carcinogen noncarcinogen Cg Cg

(unitless) (unitless) (mg/m3) (mg/m3)

1.3E-08 1.4E-05 1.4E+03 1.3E+06

SCROLL
DOWN

TO "END"

END

MESSAGE AND ERROR SUMMARY BELOW: 
(DO NOT USE RESULTS IF ERRORS ARE PRESENT)

1 of 1



DATA ENTRY SHEET
13-SG-04 Trichloroethene in Soil Gas

ENTER ENTER ENTER
Soil Soil

Chemical gas gas
CAS No. conc., OR conc.,

(numbers only, Cg Cg

no dashes) (mg/m3) (ppmv) Chemical
79016 2.20E+00 Trichloroethylene

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Depth Totals must add up to value of Ls (cell F24) Soil
 below grade Soil gas Thickness Thickness stratum A User-defined

to bottom sampling Average Thickness of soil of soil SCS stratum A
of enclosed depth soil of soil stratum B, stratum C, soil type soil vapor
space floor, below grade, temperature, stratum A, (Enter value or 0) (Enter value or 0) (used to estimate OR permeability,

LF Ls TS hA hB hC soil vapor kv

(cm) (cm) (oC) (cm) (cm) (cm) permeability) (cm2)
15 152.4 11.1 152.4 0 0 SIL

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C
 SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled

soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity,
rb

A nA
qw

A rb
B nB

qw
B rb

C nC
qw

C

(g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3)

SIL 1.49 0.439 0.18

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Enclosed Enclosed Enclosed Average vapor

MORE space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.
 floor pressure floor floor space seam crack air exchange OR

thickness, differential, length, width, height, width, rate, Leave blank to calculate
Lcrack DP LB WB HB w ER Qsoil

(cm) (g/cm-s2) (cm) (cm) (cm) (cm) (1/h) (L/m)
10 40 1000 1000 244 0.1 0.45 5

ENTER ENTER ENTER ENTER
Averaging Averaging
time for time for Exposure Exposure

carcinogens, noncarcinogens, duration, frequency,
ATC ATNC ED EF
(yrs) (yrs) (yrs) (days/yr)
70 26 26 350

END

Soil Gas Concentration Data

SG-ADV
Version 3.1; 02/04

Reset to 
Defaults

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Lookup Soil 
Parameters
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CHEMICAL PROPERTIES SHEET
13-SG-04 Trichloroethene in Soil Gas

Henry's Henry's Enthalpy of
law constant law constant vaporization at Normal Unit

Diffusivity Diffusivity at reference reference the normal boiling Critical Molecular risk Reference
in air, in water, temperature, temperature, boiling point, point, temperature, weight, factor, conc.,

Da Dw H TR ∆Hv,b TB TC MW URF RfC
(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (g/mol) (mg/m3)-1 (mg/m3)

7.90E-02 9.10E-06 1.03E-02 25 7,505 360.36 544.20 131.39 4.1E-06 2.0E-03
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INTERMEDIATE CALCULATIONS SHEET
13-SG-04 Trichloroethene in Soil Gas

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Bldg.

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam Soil ventilation
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, gas rate,

τ LT θa
A θa

B θa
C Ste ki krg kv Xcrack conc. Qbuilding

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (mg/m3) (cm3/s)

8.20E+08 137.4 0.259 ERROR ERROR 0.307 2.82E-09 0.798 2.25E-09 4,000 2.20E+00 3.05E+04

Area of Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C overall

space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length,

AB η Zcrack ∆Hv,TS HTS H'TS µTS Deff
A Deff

B Deff
C Deff

T Ld

(cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm)

1.06E+06 3.77E-04 15 8,543 5.08E-03 2.18E-01 1.76E-04 4.56E-03 0.00E+00 0.00E+00 4.56E-03 137.4

Exponent of Infinite
Average Crack equivalent source Infinite

Convection Source vapor effective foundation indoor source Unit
path vapor Crack flow rate diffusion Area of Peclet attenuation bldg. risk Reference

length, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., factor, conc.,
Lp Csource rcrack Qsoil Dcrack Acrack exp(Pef) α Cbuilding URF RfC

(cm) (mg/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (mg/m3) (mg/m3)-1 (mg/m3)

15 2.20E+00 0.10 8.33E+01 4.56E-03 4.00E+02 2.37E+198 8.11E-04 1.78E-03 4.1E-06 2.0E-03

END
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Residents, USEPA Toxicity Values, Vapor Intrusion from Groundwater
USEPA's ADAF Spreadsheet for Trichloroethene Risk Calculations 

Note: Highlighed cells can be adjusted depending on exposure scenario
 (e.g., in Col C, set to 0 for age groups without exposure)

Inhalation (concentration-equivalence across age groups)
Adjusted by Parsons to include Exposure Frequency

Col A Col B Col C Col D Col E Col F Col G Col H Col I Col J Col K Col L

Units: (μg/m3 air) - yr - (μg/m3 air)-1 - - (μg/m3 air)-1 (μg/m3 air)-1 - -

Age group

Risk per 
μg/m3 

Air 
Equivalence

Exposure 
Concentration

EF
(Exposure 
Frequency)

Age 
Group 

Duration

Duration 
Adjustment 

(Col D /
70 yr)

Kidney 
Unadjusted 
Lifetime Unit 

Risk
(p 5-137 

[5.2.2.1.4])

Kidney 
Cancer 
Default 
ADAF

Kidney ADAF-
Adjusted Partial 

Risk
(Col B x Col C x 
Col E x Col F x 

Col G x EF)

Kidney+NHL+ 
Liver 

Unadjusted 
Lifetime Unit 

Risk
(p 5-139 
[5.2.2.2])

NHL+ Liver 
Lifetime Unit 

Risk
(Col I − Col 

F)

NHL and Liver 
Partial Risk

(Col B x Col C 
x Col E x Col 

J x EF)

Total 
Partial Risk

(Col H + 
Col K)

Birth to <1 month 1 1.78E-03 9.59E-01 0.083 0.0012 1.0E-06 10 2.0E-11 4.1E-06 3.1E-06 6.3E-12 2.7E-11
1 to <3 months 1 1.78E-03 9.59E-01 0.167 0.0024 1.0E-06 10 4.1E-11 4.1E-06 3.1E-06 1.3E-11 5.3E-11
3 to <6 months 1 1.78E-03 9.59E-01 0.250 0.0036 1.0E-06 10 6.1E-11 4.1E-06 3.1E-06 1.9E-11 8.0E-11
6 to <12 months 1 1.78E-03 9.59E-01 0.500 0.0071 1.0E-06 10 1.2E-10 4.1E-06 3.1E-06 3.8E-11 1.6E-10
1 to <2 years 1 1.78E-03 9.59E-01 1.000 0.0143 1.0E-06 10 2.4E-10 4.1E-06 3.1E-06 7.6E-11 3.2E-10
2 to <3 years 1 1.78E-03 9.59E-01 1.000 0.0143 1.0E-06 3 7.3E-11 4.1E-06 3.1E-06 7.6E-11 1.5E-10
3 to <6 years 1 1.78E-03 9.59E-01 3.000 0.0429 1.0E-06 3 2.2E-10 4.1E-06 3.1E-06 2.3E-10 4.5E-10
6 to <11 years 1 1.78E-03 9.59E-01 5.000 0.0714 1.0E-06 3 3.7E-10 4.1E-06 3.1E-06 3.8E-10 7.5E-10
11 to <16 years 1 1.78E-03 9.59E-01 5.000 0.0714 1.0E-06 3 3.7E-10 4.1E-06 3.1E-06 3.8E-10 7.5E-10
16 to <18 1 1.78E-03 9.59E-01 2.000 0.0286 1.0E-06 1 4.9E-11 4.1E-06 3.1E-06 1.5E-10 2.0E-10
18 to <21 1 1.78E-03 9.59E-01 3.000 0.0429 1.0E-06 1 7.3E-11 4.1E-06 3.1E-06 2.3E-10 3.0E-10
21 to <26 1 1.78E-03 9.59E-01 6.000 0.0857 1.0E-06 1 1.5E-10 4.1E-06 3.1E-06 4.5E-10 6.0E-10
26 to 70 1 1.78E-03 9.59E-01 0.000 0.0000 1.0E-06 1 0.0E+00 4.1E-06 3.1E-06 0.0E+00 0.0E+00

350 Total unit risk: 3.83E-09
days/yr

Exposure Scenario Parameters Dose-Response Assessment Calculations
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RESULTS SHEET
13-SG-04 Trichloroethene in Soil Gas

INCREMENTAL RISK CALCULATIONS: Screening Levels:

Incremental Hazard
risk from quotient Cancer Noncancer

vapor from vapor Soil Soil
intrusion to intrusion to gas gas
indoor air, indoor air, conc., conc.,

carcinogen noncarcinogen Cg Cg

(unitless) (unitless) (mg/m3) (mg/m3)

3.8E-09 8.6E-04 5.7E+02 2.6E+03

SCROLL
DOWN

TO "END"

END

MESSAGE AND ERROR SUMMARY BELOW: 
(DO NOT USE RESULTS IF ERRORS ARE PRESENT)

1 of 1



DATA ENTRY SHEET
Residents 13-SG-05 Chloroform in Soil Gas

ENTER ENTER ENTER
Soil Soil

Chemical gas gas
CAS No. conc., OR conc.,

(numbers only, Cg Cg

no dashes) (mg/m3) (ppmv) Chemical
67663 9.60E+02 Chloroform

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Depth Totals must add up to value of Ls (cell F24) Soil
 below grade Soil gas Thickness Thickness stratum A User-defined

to bottom sampling Average Thickness of soil of soil SCS stratum A
of enclosed depth soil of soil stratum B, stratum C, soil type soil vapor
space floor, below grade, temperature, stratum A, (Enter value or 0) (Enter value or 0) (used to estimate OR permeability,

LF Ls TS hA hB hC soil vapor kv

(cm) (cm) (oC) (cm) (cm) (cm) permeability) (cm2)
15 152.4 11.1 152.4 0 0 S

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C
 SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled

soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity,
rb

A nA
qw

A rb
B nB

qw
B rb

C nC
qw

C

(g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3)

S 1.66 0.375 0.054

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Enclosed Enclosed Enclosed Average vapor

MORE space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.
 floor pressure floor floor space seam crack air exchange OR

thickness, differential, length, width, height, width, rate, Leave blank to calculate
Lcrack DP LB WB HB w ER Qsoil

(cm) (g/cm-s2) (cm) (cm) (cm) (cm) (1/h) (L/m)
10 40 1000 1000 244 0.1 0.45 5

ENTER ENTER ENTER ENTER
Averaging Averaging

time for time for Exposure Exposure
carcinogens, noncarcinogens, duration, frequency,

ATC ATNC ED EF
(yrs) (yrs) (yrs) (days/yr)
70 26 26 350

END

Soil Gas Concentration Data

SG-ADV

Version 3.1; 02/04

Reset to 
Defaults

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Lookup Soil 
Parameters
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CHEMICAL PROPERTIES SHEET
Residents 13-SG-05 Chloroform in Soil Gas

Henry's Henry's Enthalpy of
law constant law constant vaporization at Normal Unit

Diffusivity Diffusivity at reference reference the normal boiling Critical Molecular risk Reference
in air, in water, temperature, temperature, boiling point, point, temperature, weight, factor, conc.,

Da Dw H TR ∆Hv,b TB TC MW URF RfC
(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (g/mol) (mg/m3)-1 (mg/m3)

1.04E-01 1.00E-05 3.66E-03 25 6,988 334.32 536.40 119.38 2.3E-05 9.8E-02
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INTERMEDIATE CALCULATIONS SHEET
Residents 13-SG-05 Chloroform in Soil Gas

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Bldg.

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam Soil ventilation
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, gas rate,

τ LT θa
A θa

B θa
C Ste ki krg kv Xcrack conc. Qbuilding

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (mg/m3) (cm3/s)

8.20E+08 137.4 0.321 ERROR ERROR 0.003 9.94E-08 0.998 9.93E-08 4,000 9.60E+02 3.05E+04

Area of Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C overall

space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length,

AB η Zcrack ∆Hv,TS HTS H'TS µTS Deff
A Deff

B Deff
C Deff

T Ld

(cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm)

1.06E+06 3.77E-04 15 7,543 1.96E-03 8.42E-02 1.76E-04 1.68E-02 0.00E+00 0.00E+00 1.68E-02 137.4

Exponent of Infinite
Average Crack equivalent source Infinite

Convection Source vapor effective foundation indoor source Unit
path vapor Crack flow rate diffusion Area of Peclet attenuation bldg. risk Reference

length, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., factor, conc.,
Lp Csource rcrack Qsoil Dcrack Acrack exp(Pef) α Cbuilding URF RfC

(cm) (mg/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (mg/m3) (mg/m3)-1 (mg/m3)

15 9.60E+02 0.10 8.33E+01 1.68E-02 4.00E+02 6.54E+53 1.66E-03 1.60E+00 2.3E-05 9.8E-02

END
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RESULTS SHEET
Residents 13-SG-05 Chloroform in Soil Gas

INCREMENTAL RISK CALCULATIONS: Screening Levels:

Incremental Hazard
risk from quotient Cancer Noncancer

vapor from vapor Soil Soil
intrusion to intrusion to gas gas
indoor air, indoor air, conc., conc.,

carcinogen noncarcinogen Cg Cg

(unitless) (unitless) (mg/m3) (mg/m3)

1.3E-05 1.6E-02 7.3E+01 6.1E+04

SCROLL
DOWN

TO "END"

END

MESSAGE AND ERROR SUMMARY BELOW: 
(DO NOT USE RESULTS IF ERRORS ARE PRESENT)

1 of 1



DATA ENTRY SHEET
Industrial Workers 13-SG-05 Chloroform in Soil Gas

ENTER ENTER ENTER
Soil Soil

Chemical gas gas
CAS No. conc., OR conc.,

(numbers only, Cg Cg

no dashes) (mg/m3) (ppmv) Chemical
67663 9.60E+02 Chloroform

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Depth Totals must add up to value of Ls (cell F24) Soil
 below grade Soil gas Thickness Thickness stratum A User-defined

to bottom sampling Average Thickness of soil of soil SCS stratum A
of enclosed depth soil of soil stratum B, stratum C, soil type soil vapor
space floor, below grade, temperature, stratum A, (Enter value or 0) (Enter value or 0) (used to estimate OR permeability,

LF Ls TS hA hB hC soil vapor kv

(cm) (cm) (oC) (cm) (cm) (cm) permeability) (cm2)
15 152.4 11.1 152.4 0 0 S

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C
 SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled

soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity,
rb

A nA
qw

A rb
B nB

qw
B rb

C nC
qw

C

(g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3)

S 1.66 0.375 0.054

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Enclosed Enclosed Enclosed Average vapor

MORE space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.
 floor pressure floor floor space seam crack air exchange OR

thickness, differential, length, width, height, width, rate, Leave blank to calculate
Lcrack DP LB WB HB w ER Qsoil

(cm) (g/cm-s2) (cm) (cm) (cm) (cm) (1/h) (L/m)
10 40 1000 1000 244 0.1 1.5 5

ENTER ENTER ENTER ENTER
Averaging Averaging
time for time for Exposure Exposure

carcinogens, noncarcinogens, duration, frequency,
ATC ATNC ED EF
(yrs) (yrs) (yrs) (days/yr)
70 25 25 250

END

Soil Gas Concentration Data

SG-ADV
Version 3.1; 02/04

Reset to 
Defaults

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Lookup Soil 
Parameters
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CHEMICAL PROPERTIES SHEET
Industrial Workers 13-SG-05 Chloroform in Soil Gas

Henry's Henry's Enthalpy of
law constant law constant vaporization at Normal Unit

Diffusivity Diffusivity at reference reference the normal boiling Critical Molecular risk Reference
in air, in water, temperature, temperature, boiling point, point, temperature, weight, factor, conc.,

Da Dw H TR DHv,b TB TC MW URF RfC

(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (g/mol) (mg/m3)-1 (mg/m3)

1.04E-01 1.00E-05 3.66E-03 25 6,988 334.32 536.40 119.38 2.3E-05 9.8E-02

1 of 1



INTERMEDIATE CALCULATIONS SHEET
Industrial Workers 13-SG-05 Chloroform in Soil Gas

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Bldg.

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam Soil ventilation
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, gas rate,

τ LT θa
A θa

B θa
C Ste ki krg kv Xcrack conc. Qbuilding

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (mg/m3) (cm3/s)

7.88E+08 137.4 0.321 ERROR ERROR 0.003 9.94E-08 0.998 9.93E-08 4,000 9.60E+02 1.02E+05

Area of Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C overall

space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length,

AB η Zcrack ∆Hv,TS HTS H'TS µTS Deff
A Deff

B Deff
C Deff

T Ld

(cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm)

1.06E+06 3.77E-04 15 7,543 1.96E-03 8.42E-02 1.76E-04 1.68E-02 0.00E+00 0.00E+00 1.68E-02 137.4

Exponent of Infinite
Average Crack equivalent source Infinite

Convection Source vapor effective foundation indoor source Unit
path vapor Crack flow rate diffusion Area of Peclet attenuation bldg. risk Reference

length, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., factor, conc.,
Lp Csource rcrack Qsoil Dcrack Acrack exp(Pef) α Cbuilding URF RfC

(cm) (mg/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (mg/m3) (mg/m3)-1 (mg/m3)

15 9.60E+02 0.10 8.33E+01 1.68E-02 4.00E+02 6.54E+53 4.99E-04 4.79E-01 2.3E-05 9.8E-02

END

1 of 1



RESULTS SHEET
Industrial Workers 13-SG-05 Chloroform in Soil Gas

INCREMENTAL RISK CALCULATIONS: Screening Levels:

Incremental Hazard
risk from quotient Cancer Noncancer

vapor from vapor Soil Soil
intrusion to intrusion to gas gas
indoor air, indoor air, conc., conc.,

carcinogen noncarcinogen Cg Cg

(unitless) (unitless) (mg/m3) (mg/m3)

2.7E-06 3.3E-03 3.6E+02 2.9E+05

SCROLL
DOWN

TO "END"

END

MESSAGE AND ERROR SUMMARY BELOW: 
(DO NOT USE RESULTS IF ERRORS ARE PRESENT)

1 of 1
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APPENDIX J 
LNAPL VOLUME ESTIMATE 

 
 
 
 
 
 
 



Well ID

Measured 

Product 

Thickness (ft.)

(Parsons, 2014)

Estimated 

Product 

Thickness in 

Soil (ft.)

(Hf)

S‐CAM‐1 1.52 0.235

A‐CAM‐2 0.93 0.144

S‐28‐88 0.61 0.094

0.158

H o (P w ‐ P o )

P o

Impacted Area

(sq. feet)

Average 

Thickness

(ft.)

Affected 

Volume

(cu. Feet)

Effective 

Porosity

(%)

Free 

Product Vol

(cu. Feet)

Free Product 

Vol

(gal)

60,000 0.158 9470 0.2 1894 14167

Avg H f  = Thickess of hydrocarbons in formation

E p  = Effective porosity [0.20 for silt from Exhibit III‐6 (USEPA 1996)]

APPENDIX J

SWMU 13 Free Product Volume Estimate

Average Thickness   (Avg H f )

V = E p  (A x Avg H f )

V = Volume (cubic feet)

A = Area of affected media (square feet)

H f  = 

H f  = Thickness of hydrocarbon in formation

H o  = Thickness of hydrocarbon in well

P w  = Density of water (1.00)

P o  = Density of hydrocarbon [.866 for #2 fuel oil from Exhibit III‐9 (USEPA 1996)]

SWMU 13 CMS Work Plan, Report, and Statement of Basis, Appendix J - LNAPL Volume Estimate
________________________________________________________________________________________________________________
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Capital Cost
Units Unit Cost QTY Total Cost

yd $7 18000 $121,904
yd $7 13000 $97,045
yd $19 31000 $573,500
ls $25,500 1 $25,500
yd $9 13000 $110,500
trip $474 435 $206,147
ton $16 14918 $244,921
ls $54,882 1 $54,882

Subtotal $1,434,398

Total Cost
$157,956
$121,230

$17,333

Subtotal $296,518

Annual Operation and Maintenance Costs (1 year)
Units Unit Cost QTY Total Cost

ls $11,153 1 $11,153
Labor (Project Management and Staff Support) ls $55,329 1 $55,329

ls $4,498 1 $4,498
Travel ls $936 1 $936

Subtotal $71,916

$1,802,832

Assumptions

Excavate/Stockpile Cover Material

Appendix K
TABLE K.1

SWMU 13 CMS COSTS
ALTERNATIVE 1 - EXCAVATION, ADVANCED AEROBIC BIODEGRADATION, AND ICs

Tooele Army Depot - South

Fees (Profit, G&A, etc.)

Excavate Contaminated Soil

Load Contaminated Soil for Transport

Sampling and Analysis

Indirect Capital Cost

CMI-C Labor (Project Management, Engineering, and Staff Support)

Backfill Excavation
ORC Placement

Waste Transportation
Waste Disposal

Fees (Profit, G&A, etc.)
Travel

Sampling and Analysis

5. Groundwater monitoring will be conducted on an annual basis, with sampling for TPH-DRO, VOCs, SVOCs, and
    natural attenuation indicators.

Subtotal (CMI-C and 1 year O/M)

1. Excavation and stockpiling of 18,000 cu yds cover material for backfill.
2. Excavate and dispose of 13,000 cu yds contaminated soil.
3. Disposal quantity assumes a soil density of 2295 lbs/cu yd.
4. In addition to reuse of cover material, assumes 1300 cu yds imported from local borrow site.

SWMU 13 CMS Work Plan, Report, and Statement of Basis, Appendix K - Cost Estimates for Corrective Measures Alternatives
__________________________________________________________________________________________________________________



Capital Cost
Units Unit Cost QTY Total Cost

ea $5,915 2 $11,830
ea $2,475 5 $12,373
ls $2,739 1 $2,739
ls $6,688 1 $6,688

Subtotal $33,631

Total Cost
$88,956

$9,794
$3,319

Subtotal $102,069

Annual Operation and Maintenance Costs (1 year)
Units Unit Cost QTY Total Cost

ls $1,696 1 $1,696
ls $2,696 1 $2,696
ls $15,980 1 $15,980

Labor (Project Management and Staff Support) ls $103,157 1 $103,157
ls $8,578 1 $8,578
ls $4,212 1 $4,212

Subtotal $136,319

$272,019

Assumptions
1. Skimming pumps to be placed in wells S-CAM-1, S-CAM-2, S-28-88, and two newly installed wells.
2. Skimming pumps will be solar powered with no additional site utilities required.
3. Free product will be accumulated in 55 gallon drums with secondary containment at each well location.
4. Groundwater monitoring will be conducted on an annual basis, with sampling for TPH-DRO, VOCs, SVOCs,
    and natural attenuation indicators.

Well Installation

Waste Management
Skimming Pumps

Sampling and Analysis

Skimming Pump Maintenance and Repair

Indirect Capital Cost

Subtotal (CMI-C and 1 year O/M)

CMI-C Labor (Project Management, Engineering, and Staff Support)
Fees (Profit, G&A, etc.)
Travel

Waste Management
Sampling and Analysis

Fees (Profit, G&A, etc.)
Travel

Appendix K
TABLE K.2

SWMU 13 CMS COSTS
ALTERNATIVE 2 - LNAPL SKIMMING, NATURAL ATTENUATION, AND ICs

Tooele Army Depot - South

SWMU 13 CMS Work Plan, Report, and Statement of Basis, Appendix K - Cost Estimates for Corrective Measures Alternatives
__________________________________________________________________________________________________________________



Capital Cost
Units Unit Cost QTY Total Cost

yd $7 18000 $120,433
ea $1,265 765 $968,097
yd $50 7500 $373,350
yd $19 18000 $333,000
ls $12,210 1 $12,210

Subtotal $1,807,089

Total Cost
$159,971
$149,769

$17,333

Subtotal $327,073

Annual Operation and Maintenance Costs (1 year)
Units Unit Cost QTY Total Cost

ls $11,153 1 $11,153
Labor (Project Management and Staff Support) ls $55,329 1 $55,329

ls $4,498 1 $4,498
Travel ls $936 1 $936

Subtotal $71,916

$2,206,078

Assumptions

5. Groundwater monitoring will be conducted on an annual basis, with sampling for TPH-DRO, VOCs, SVOCs,
     and natural attenuation indicators.

Borings 
Inject Reagent/Slurry
Backfill Excavation
Sampling and Analysis

Appendix K
TABLE K.3

SWMU 13 CMS COSTS
ALTERNATIVE 3 - IN-SITU SOIL MIXING (STABILIZATION) AND ICs

Tooele Army Depot - South

Excavate/Stockpile Cover Material

Indirect Capital Cost

CMI-C Labor (Project Management, Engineering, and Staff Support)
Fees (Profit, G&A, etc.)
Travel

Sampling and Analysis

Fees (Profit, G&A, etc.)

Subtotal (CMI-C and 1 year O/M)

1. Excavation and stockpiling of 18,000 cu yds cover material for backfill.
2. Borings from 8 to 15 ft bgs, 765 boring required to cover 60,000 sq ft affected area.
3. Stablize 13,000 cu ft of contaminated media
4. Stabilization to be accomplished with cement based slurry.

SWMU 13 CMS Work Plan, Report, and Statement of Basis, Appendix K - Cost Estimates for Corrective Measures Alternatives
__________________________________________________________________________________________________________________



Capital Cost
Units Unit Cost QTY Total Cost

ls $11,199 1 $11,199
ea $2,434 10 $24,335
ft $45 650 $29,431
ls $15,725 1 $15,725
ls $6,828 1 $6,828

Subtotal $87,518

Total Cost
$100,424

$15,868
$3,733

Subtotal $120,024

Annual Operation and Maintenance Costs (1 year)
Units Unit Cost QTY Total Cost

ls $1,510 1 $1,510
ls $3,291 1 $3,291
ls $15,074 1 $15,074

Labor (Project Management and Staff Support) ls $105,995 1 $105,995
ls $8,847 1 $8,847

Travel ls $4,493 1 $4,493

Subtotal $139,210

$346,753

Assumptions

5. Free product will be accumulated in 55 gallon drums with secondary containment at each well location.
6. Groundwater monitoring will be conducted on an annual basis, with sampling for TPH-DRO, VOCs, SVOCs, and
     natural attenuation indicators.

Indirect Capital Cost

CMI-C Labor (Project Management, Engineering, and Staff Support)

Subtotal (CMI-C and 1 year O/M)

Travel

Skimming Pump Maintenance and Repair
Waste Management
Sampling and Analysis

Fees (Profit, G&A, etc.)

Trench Installation

Collection Piping
Skimming Pumps

Waste Management
Sampling and Analysis

Appendix K
TABLE K.4

SWMU 13 CMS COSTS
ALTERNATIVE 4 - EXTRACTION TRENCH, NATURAL ATTENUATION, AND ICs

Tooele Army Depot - South

1. 500 ft trench 2.5 ft wide x 15 ft deep.
2. Unimpacted soil to be used as backfill.
3. Free product to be removed from 10 collection sumps.
4. Skimming pumps will be solar powered with no additional site utilities required.

Fees (Profit, G&A, etc.)

SWMU 13 CMS Work Plan, Report, and Statement of Basis, Appendix K - Cost Estimates for Corrective Measures Alternatives
__________________________________________________________________________________________________________________



Capital Cost
Units Unit Cost QTY Total Cost

yd $9 18000 $153,059

yd $19 13000 $243,897

ea $25,500 1 $25,500
yd $480,387 1 $480,387
yd $26 13000 $333,000
ea $18,000 1 $18,000
ls $31,714 1 $31,714

Subtotal $1,285,556

Total Cost
$207,450
$112,850

$17,333

Subtotal $337,633

Annual Operation and Maintenance Costs (1 year)
Units Unit Cost QTY Total Cost

ls $11,153 1 $11,153
Labor (Project Management and Staff Support) ls $55,329 1 $55,329

ls $4,498 1 $4,498
Travel ls $936 1 $936

Subtotal $71,916

$1,695,105

Assumptions

CMI-C Labor (Project Management, Engineering, and Staff Support)

Appendix K
TABLE K.5

SWMU 13 CMS COSTS
ALTERNATIVE 5 - BIO-PONDING AND ICs

Tooele Army Depot - South

Excavate/Stockpile Cover Material

Excavate Contaminated Soil/Transport to 
Treatment Pad
Treatment Pad

Backfill Excavation

Sampling and Analysis

Indirect Capital Cost

Soil/Groundwater Treatment

Groundwater Aeration System

2. Excavate and treat 13,000 cu yds contaminated soil.
3. 200' x 200' treatment pad for treatment of 2950 cu yds per batch.
4. Five batches will require treatment at 2950 cu yds per batch.

Fees (Profit, G&A, etc.)
Travel

Sampling and Analysis

Fees (Profit, G&A, etc.)

Subtotal (CMI-C and 1 year O/M)

1. Excavation and stockpiling of 18,000 cu yds cover material for backfill.

5. Groundwater monitoring will be conducted on an annual basis, with sampling for TPH-DRO, VOCs, SVOCs, and
    natural attenuation indicators.

SWMU 13 CMS Work Plan, Report, and Statement of Basis, Appendix K - Cost Estimates for Corrective Measures Alternatives
__________________________________________________________________________________________________________________
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APPENDIX L 
ISOCONCENTRATION MAPS 
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APPENDIX M 
SOIL TO GROUNDWATER 

EVALUATION 



TABLE M.1
Comparison of SWMU 13 Soil Concentrations to SSLs

TOOELE ARMY DEPOT - SOUTH

13-SS-01B 13-SS-01C 13-SS-02B 13-SS-02C 13-SS-03B 13-SS-03C 13-SS-04B

3 - 5 13 - 15 3 - 5 12 - 14 3 - 5 8 - 10 5 - 7

Units

mg/Kg 0.31  --  --  -- 11  --  --  --

mg/Kg 0.42  --  --  -- 39  --  --  --

mg/Kg 3.3  --  --  -- 14  --  --  --

mg/Kg 24  --  --  --  --  --  --  --

mg/Kg NA  --  --  -- 2.3  --  --  --

mg/Kg 0.0047  --  --  -- 0.49  --  --  --

mg/Kg 4.8  --  --  -- 0.37  --  --  --

mg/Kg 260  --  --  -- 1.3  --  --  --

mg/Kg 0.034  --  --  -- 3.5  --  --  --

mg/Kg 14.8  --  --  -- 1.6  --  --  --

mg/Kg 3.8  --  --  -- 13  --  --  --

mg/Kg 0.011  --  --  -- 29  --  --  --

mg/Kg 64.6  --  --  -- 3.0  --  --  --

mg/Kg 24.4  --  --  -- 4.2  --  --  --

mg/Kg 3.8  --  --  -- 1.8  --  --  --

mg/Kg 117  --  --  -- 2.1  --  --  --

mg/Kg 31.0  --  --  -- 0.54  --  --  --

mg/Kg 15.2  --  --  -- 0.062  --  --  --

Analyte exceeds SSL but in smear zone or below water table

Analyte exceeds SSL in soil above the smear zone

Volatile Organics - SW8260C

m,p-Xylene

Naphthalene

n-Butylbenzene

n-Propylbenzene

o-Xylene

sec-Butylbenzene

tert-Butylbenzene

SAMPLE ID:   

SAMPLE DEPTH (ft bgs):   

1,2,3-Trimethylbenzene

1,2,4-Trimethylbenzene

1,3,5-Trimethylbenzene

2-Butanone

4-Isopropyltoluene

Benzene

Carbon disulfide

Cyclohexane

Ethylbenzene

Isopropylbenzene

Soil to 
Groundwater 

SSL(1) 

  NA - SSL not available.
  ft bgs - Feet below ground surface.
  -- - Analyte not detected

Toluene

NOTES:
  (1)  Risk-based SSLs (USEPA, 2015) based on a dilution attenuation factor of 20

SWMU 13 CMS Work Plan, Report, and Statement of Basis, Appendix M - Soil to Groundwater Evaluation Page 1 of 3

_________________________________________________________________________________________________________________________________________________________
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APPENDIX N 
INTERCEPT TRENCH CASE STUDIES 



2nd REVISED DRAFT FINAL 

SWMU 13 CMS Work Plan, Report, and Statement of Basis, Appendix N – Intercept Trench Case Studies N-1 

APPENDIX N 

INTERCEPT TRENCH STUDIES 
 

 Intercept trenches are commonly used to recover LNAPL from the subsurface and have 
been found to be particularly effective in the recovery of free-phase floating hydrocarbons. 
Intercept trenches function by creating a zone of high permeability within the aquifer by means 
of an open excavation backfilled with a coarse grain material such as gravel that retains high the 
permeability required for the collection of LNAPL.  

 LNAPL migrates near the top of the capillary fringe in porous media. As the highly 
permeable trench backfill does not support a capillary fringe, the LNAPL rests on top of the 
water table within the intercept trench. The saturation of the downgradient side of the trench 
inhibits LNAPL migration from the trench hydraulically trapping the LNAPL in the trench, 
provided that recovery of LNAPL is maintained and the thickness of LNAPL in the trench is less 
than the capillary fringe height in the native soil down-gradient of the trench. 

 Free product skimming can be accomplished in a variety of methods that can generally be 
place in two categories; active skimming and passive skimming.  Active skimming, which has 
been proposed as a component of the corrective measures for SWMU 13 is typically achieved 
using pneumatic or electric pumps designed to remove only the free product floating on the 
water table.  

 Studies reviewed during the CMS indicating that intercept trenches are a cost effective 
means of containment and recovery of LNAPL at other sites included the following: 

 Federal Remediation Technologies Roundtable (FRTR) Cost and Performance Case 
Studies 

o Groundwater Containment at Site SS-07, Pope Air Force Base (Attachment 1) 

o Groundwater Containment at Site FT-01, Pope Air Force Base (Attachment 2) 

o Groundwater Containment at Sites SD-29 and ST-30, Shaw Air Force Base 
(Attachment 3) 

 Additional studies reviewed and considered in developing corrective measures for 
TEAD-S SWMU 13 included: 

 Evaluating the Effectiveness of Interceptor Trenches in Groundwater Pollution Control 
(Attachment 4) 

 Petroleum Hydrocarbon Remediation of the Subcutaneous Zone of a Karst Aquifer, 
Lexington, Kentucky (Attachment 5). 
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GROUNDWATER CONTAINMENT 

AT SITE SS-07, POPE AFB 
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Groundwater Containment at
Site SS-07, Pope AFB

  Site Background

 This section focuses on the groundwater
containment system located at the Blue Ramp
Spill Site, SS-07, Pope AFB. A site map for
SS-07 is included as Figure 42.

 Contaminants in Soil

• Soil vapor investigations indicate
concentrations of greater than 1,000 ppm of
VOCs exist in the vadose zone.

• The soil vapor plume is estimated at
25 acres in areal extent.

 Contaminants in Groundwater

• As much as 75,000 gallons of JP-4 free
product are floating on top of the
groundwater.

• Dissolved VOCs have also been detected
within the groundwater.

 Lithology

• Subsurface soils are silty to clayey fine-
grained sands.

• Clay lenses ranging from 1 to 5 feet in
thickness.

• Groundwater is encountered between 22.5
and 27 feet bgs.

 Groundwater Containment System Details

• Dual pump recovery system with one free
product cut-off trench (Radian Corporation,
1996).

• In 1993 and 1995, the free product cut-off
trench was extended.

• The system operates at an average
groundwater flow rate of 1 gpm.

• JP-4 is recovered by pneumatic skimmer
pumps and is stored in a product recovery
tank.

 Operation Period

• The system began operation in November
1993 and may operate approximately
40 years.

 Total Capital Costs

• $394,000 for initial capital investment.

 Total O&M Costs

• Total cumulative O&M costs from
November 1993 through November 1996
were $96,200.

 Cost and Performance of Groundwater Containment at Site SS-07

Groundwater Containment with Free Product
Source Removal Operational Objectives

The objective of free product source removal is
typically to remove liquid-phase contamination
as quickly and cost-effectively as possible to
prevent continued contamination of surrounding
soil and groundwater. The emphasis for free
product removal is that the mass of
contaminants is cost effectively removed.

Cost for Operation

Figure 43 illustrates curves of the O&M costs for
the groundwater containment system at
Site SS-07. Accurate month to month data were
not available. The monthly O&M costs average
$2,600. Total O&M costs after three years of
operation were $96,200.



179

Figure 42. Free Product Recovery System at Site SS-07, Pope AFB



180

Contaminant Removal

Figure 44 illustrates curves of the removal rates
of JP-4 product at the groundwater containment
system at Site SS-07. Monthly removal rates of
JP-4 product ranged from 1 to 340 gallons.
Total contaminant removal after three years of
operation was 3,516 gallons of JP-4 product.
After April 1995 the curve representing the
cumulative removal rate had begun to flatten,
indicating that the removal rate for this system
is slowing. It is recommended that the system
be evaluated for increasing product removal.

Correlation of Costs and Contaminant
Removal

Figures 45 and 46 illustrate the relationship
between the O&M costs and the removal rates
for the groundwater containment system at
Site SS-07.

Figure 45 illustrates the cumulative O&M cost
relative to the cumulative contaminant removal.

In November 1996, this curve was no longer
vertical. In November 1996, this groundwater
containment system was operating adequately
for this system's performance and meeting its
operational objectives of cost-effectively
removing contaminants.

Figure 46 illustrates curves of the monthly as
well as the cumulative cost per unit of
contaminant removal over the operation time of
the technology. The first curve illustrates the
cost per gallon of JP-4 product removal in each
month. The cumulative curve illustrates that the
average cost per unit of contaminant removal
was $27.36/gallon of JP-4 product after three
years of operation time.

Raws07.xls; O&M costs

Figure 43. Monthly and Cumulative O&M Costs vs. Time JP-4 Free Product Recovery Site SS-07, Pope AFB

Figure 43
Monthly and Cumulative O&M Costs vs. Time

JP-4 Free Product Recovery
Site SS-07,  Pope AFB
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Rawss07.xls; O&M vs. vol

Figure 45. Cumulative O&M Costs vs. JP-4 Product Volume Recovered Site SS-07, Pope AFB

Rawss07.xls; Volume

Figure 44. Monthly and Cumulative JP-4 Product Recovery vs. Time, Site SS-07, Pope AFB

Figure 44
Monthly & Cumulative JP-4 Product Recovery vs. Time

Site SS-07,  Pope AFB
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Rawss07.xls; mon$pergalovert

Figure 46. Monthly and Cumulative Costs per Gallon of JP-4 Recovered vs. Time Site SS-07, Pope AFB

Figure 46
Monthly and Cumulative Costs per Gallon of JP-4 Recovered vs. Time
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APPENDIX A

Detailed Cost and Performance Data Table
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JP-4 Free Product Recovery Pumping
Blue Ramp Spill Site (SS-07)

Pope AFB

Date of 
contamination 

removal

Volume of 
contaminants 

removed per month 
(Gallons/month)

Cumulative Volume 
of contaminants 

removed (Gallons)
O&M costs per 

month ($/month)
Cumulative O&M 

costs ($)

Monthly O&M 
costs/monthly 
Volume ($/Gal)

Cumulative O&M 
costs/Cumulative 

Volume ($/Gal)

Nov-93 160 160 $2,600 $2,600 $16.25 $16.25
Dec-93 340 500 $2,600 $5,200 $7.65 $10.40
Jan-94 128 628 $2,600 $7,800 $20.31 $12.42
Feb-94 334 962 $2,600 $10,400 $7.78 $10.81
Mar-94 192 1,154 $2,600 $13,000 $13.54 $11.27
Apr-94 126 1,280 $2,600 $15,600 $20.63 $12.19
May-94 234 1,514 $2,600 $18,200 $11.11 $12.02
Jun-94 78 1,592 $2,600 $20,800 $33.33 $13.07
Jul-94 79 1,671 $2,600 $23,400 $32.91 $14.00
Aug-94 46 1,717 $2,600 $26,000 $56.52 $15.14
Sep-94 226 1,943 $2,600 $28,600 $11.50 $14.72
Oct-94 175 2,118 $2,600 $31,200 $14.86 $14.73
Nov-94 150 2,268 $2,600 $33,800 $17.33 $14.90
Dec-94 220 2,488 $2,600 $36,400 $11.82 $14.63
Jan-95 130 2,618 $2,600 $39,000 $20.00 $14.90
Feb-95 160 2,778 $2,600 $41,600 $16.25 $14.97
Mar-95 135 2,913 $2,600 $44,200 $19.26 $15.17
Apr-95 50 2,963 $2,600 $46,800 $52.00 $15.79
May-95 65 3,028 $2,600 $49,400 $40.00 $16.31
Jun-95 35 3,063 $2,600 $52,000 $74.29 $16.98
Jul-95 20 3,083 $2,600 $54,600 $130.00 $17.71
Aug-95 17 3,100 $2,600 $57,200 $152.94 $18.45
Sep-95 7 3,107 $2,600 $59,800 $371.43 $19.25
Oct-95 7 3,114 $2,600 $62,400 $371.43 $20.04
Nov-95 1 3,115 $2,600 $65,000 $2,600.00 $20.87
Dec-95 2 3,117 $2,600 $67,600 $1,300.00 $21.69
Jan-96 16 3,133 $2,600 $70,200 $162.50 $22.41
Feb-96 7 3,140 $2,600 $72,800 $371.43 $23.18
Mar-96 3 3,143 $2,600 $75,400 $866.67 $23.99
Apr-96 6 3,149 $2,600 $78,000 $433.33 $24.77
May-96 200 3,349 $2,600 $80,600 $13.00 $24.07
Jun-96 6 3,355 $2,600 $83,200 $433.33 $24.80
Jul-96 0 3,355 $2,600 $85,800 $2,600.00 $25.57
Aug-96 79 3,434 $2,600 $88,400 $32.91 $25.74
Sep-96 12 3,446 $2,600 $91,000 $216.67 $26.41
Oct-96 29 3,475 $2,600 $93,600 $89.66 $26.94
Nov-96 41 3,516 $2,600 $96,200 $63.41 $27.36
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Groundwater Containment at
Site FT-01, Pope AFB

  Site Background

 This section focuses on the groundwater
containment system located at FT-01,
Pope AFB. A site map for FT-01 is included as
Figure 37.

 Contaminants in Soil

• TPH concentrations detected up to
44,000 ppm.

• In September 1993, 3,175 tons of
contaminated soil were removed from the
site.

 Contaminants in Groundwater

• The areal extent of JP-4 fuel contamination
was estimated at 1.5 acres.

• As much as 24,000 gallons of free product
are floating on top of the groundwater.

 Lithology

• Fine- to medium-grained sands to 25 feet
bgs; hard silty clay from a depth of 26 feet
bgs to 70 feet bgs.

• Groundwater is encountered between 2 and
5 feet bgs.

 Groundwater Containment System Details

• Free floating product recovery system.

• The system consists of four recovery wells
(RW-1, RW-2, RW-3, and MW-2) and one
trench.

• JP-4 is recovered by a pneumatic skimmer
pump and stored in a product recovery tank.

 Operation Period

• The system began operation in November
1993 and may operate until 2001.

 Total Capital Costs

• $289,000 for initial capital investment.

 Total O&M Costs

• Total cumulative O&M costs from
November 1993 through November 1996
were $66,600.

 Cost and Performance of Groundwater Containment at Site FT-01

Groundwater Containment with Free Product
Source Removal Operational Objectives

The objective of free product source removal is
typically to remove liquid-phase contamination
as quickly and cost-effectively as possible to
prevent continued contamination of surrounding
soil and groundwater. The emphasis for free
product removal is that the mass of
contaminants is cost effectively removed.

Cost for Operation

Figure 38 illustrates curves of the O&M costs for
the groundwater containment system at
Site FT-01. Accurate month to month data were
not available. The monthly O&M costs average

$1,800. Total O&M costs after three years of
operation were $66,600.

Contaminant Removal

Figure 39 illustrates curves of the removal rates
of JP-4 product at the groundwater containment
system at Site FT-01. Monthly removal rates of
JP-4 product ranged from 1 to 650 gallons.
Total contaminant removal after three years of
operation was 5,163 gallons of JP-4 product. In
November 1996, the curve representing the
cumulative removal rate had not flattened,
indicating that the removal rate was still
adequate for this system's performance and it
was meeting its operational objectives.
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Rawft01.xls; O&M costs
Figure 38. Monthly and Cumulative JP-4 Product Recovery vs. Time, Site FT-01, Pope AFB

Rawft01.xls; Volume
Figure 39. Monthly and Cumulative O&M Costs vs. Time JP-4 Free Product, Site FT-01, Pope AFB

Figure 38
Monthly and Cumulative O&M Costs vs. Time
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Correlation of Costs and Contaminant
Removal

Figures 40 and 41 illustrate the relationship
between the O&M costs and the removal rates
for the groundwater containment system at
Site FT-01.

Figure 40 illustrates the cumulative O&M cost
over the cumulative contaminant removal. As of
November 1996, this curve had not steepened.
In November 1996, this groundwater
containment system was operating efficiently for
this system's performance and was meeting its
operational objectives.

Figure 41 illustrates curves of the monthly and
cumulative cost per unit of contaminant removal
over the operation time of the technology. The
monthly curve illustrates the cost per gallon of
JP-4 product removal in each month. The
cumulative curve illustrates that the average
cost per unit of contaminant removal was
$12.90/gallon of JP-4 product after three years
of operation time.

Rawft01.xls; $ vs. vol

Figure 40. Cumulative O&M Costs vs. Cumulative JP-4 Recovered, Site FT-01, Pope AFB

Figure 40
Cumulative O&M Costs vs. Cumulative JP-4 Recovered

Site FT-01,  Pope AFB
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Rawft01.xls; monthly$pergalovert
Figure 41. Monthly and Cumulative Costs per Gallon of JP-4 Recovery vs. Time, Site FT-01, Pope AFB

Figure 41
Monthly and Cumulative Costs per Gallon of JP-4 Recovery vs. Time

Site FT-01, Pope AFB
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APPENDIX A

Detailed Cost and Performance Data Table
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JP-4 Free-Product Recovery Pumping
Fire Protection Training Area No. 4 (FT-01)

Pope AFB

Date of 
contamination 

removal

Volume of 
contaminants 

removed per month 
(Gallons/month)

Cumulative Volume 
of contaminants 

removed (Gallons)
O&M costs per month 

($/month)
Cumulative O&M 

costs ($)

Monthly O&M costs 
per volume of 
contaminant 

recovered ($/gallon)

Cumulative O&M 
costs per 

cumulative volume 
of contaminant 

recovered ($/gallon)

Nov-93 151 151 $1,800.00 $1,800.00 $11.92 $11.92
Dec-93 240 391 $1,800.00 $3,600.00 $7.50 $9.21
Jan-94 52 443 $1,800.00 $5,400.00 $34.62 $12.19
Feb-94 202 645 $1,800.00 $7,200.00 $8.91 $11.16
Mar-94 433 1,078 $1,800.00 $9,000.00 $4.16 $8.35
Apr-94 221 1,299 $1,800.00 $10,800.00 $8.14 $8.31
May-94 417 1,716 $1,800.00 $12,600.00 $4.32 $7.34
Jun-94 145 1,861 $1,800.00 $14,400.00 $12.41 $7.74
Jul-94 136 1,997 $1,800.00 $16,200.00 $13.24 $8.11
Aug-94 134 2,131 $1,800.00 $18,000.00 $13.43 $8.45
Sep-94 389 2,520 $1,800.00 $19,800.00 $4.63 $7.86
Oct-94 150 2,670 $1,800.00 $21,600.00 $12.00 $8.09
Nov-94 140 2,810 $1,800.00 $23,400.00 $12.86 $8.33
Dec-94 175 2,985 $1,800.00 $25,200.00 $10.29 $8.44
Jan-95 95 3,080 $1,800.00 $27,000.00 $18.95 $8.77
Feb-95 24 3,104 $1,800.00 $28,800.00 $75.00 $9.28
Mar-95 36 3,140 $1,800.00 $30,600.00 $50.00 $9.75
Apr-95 63 3,203 $1,800.00 $32,400.00 $28.57 $10.12
May-95 131 3,334 $1,800.00 $34,200.00 $13.74 $10.26
Jun-95 46 3,380 $1,800.00 $36,000.00 $39.13 $10.65
Jul-95 36 3,416 $1,800.00 $37,800.00 $50.00 $11.07
Aug-95 105 3,521 $1,800.00 $39,600.00 $17.14 $11.25
Sep-95 60 3,581 $1,800.00 $41,400.00 $30.00 $11.56
Oct-95 650 4,231 $1,800.00 $43,200.00 $2.77 $10.21
Nov-95 23 4,254 $1,800.00 $45,000.00 $78.26 $10.58
Dec-95 58 4,312 $1,800.00 $46,800.00 $31.03 $10.85
Jan-96 121 4,433 $1,800.00 $48,600.00 $14.88 $10.96
Feb-96 29 4,462 $1,800.00 $50,400.00 $62.07 $11.30
Mar-96 41 4,503 $1,800.00 $52,200.00 $43.90 $11.59
Apr-96 15 4,518 $1,800.00 $54,000.00 $120.00 $11.95
May-96 69 4,587 $1,800.00 $55,800.00 $26.09 $12.16
Jun-96 40 4,627 $1,800.00 $57,600.00 $45.00 $12.45
Jul-96 66 4,693 $1,800.00 $59,400.00 $27.27 $12.66
Aug-96 18 4,711 $1,800.00 $61,200.00 $100.00 $12.99
Sep-96 1 4,712 $1,800.00 $63,000.00 $1,800.00 $13.37
Oct-96 372 5,084 $1,800.00 $64,800.00 $4.84 $12.75
Nov-96 79 5,163 $1,800.00 $66,600.00 $22.78 $12.90
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GROUNDWATER CONTAINMENT  

AT SITES SD-29 AND ST-30, SHAW AFB 
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Groundwater Containment at
Sites SD-29 and ST-30, Shaw AFB
  Site Background on Site SD-29

 This section focuses on the interim action
groundwater containment system located at
Site SD-29, Shaw AFB. A site map for SD-29 is
included as Figure 25.

 Contaminants in Soil

• In January 1992, sixty gallons of JP-4 jet
fuel was spilled when a pump failed at an
oil/water separator located at the site.

• Eighty tons of contaminated soil was
excavated.

• Further investigation indicated that the soil
at the site was contaminated with volatile
organic compounds (VOCs), with
contaminant concentrations increasing with
sample depth.

 Contaminants in Groundwater

• Free product JP-4 jet fuel, dissolved fuel
components, and dissolved chlorinated
solvents have been identified in the
groundwater.

 Lithology/Hydogeology

• Sands and silts.

• Groundwater is found in a shallow water
table aquifer and the Upper Black Creek
Aquifer.

 Groundwater Containment System Details

• Interim action JP-4 free product recovery
system.

• Pneumatic product skimmer pumps were
used from March 1995 through January
1996.

• Passive skimmer bailers were placed in
wells in January 1996.

• Approximately 5 gallons of JP-4 was
recovered during its year of operation.

• Contaminated groundwater was treated with
an air stripper.

• An Interim Corrective Measure, consisting of
three extraction wells, has been designed
and is being implemented to address the
mobile JP-4, dissolved fuel, and dissolved
chlorinated solvent plumes. The target pump
rate is 1 to 2 gpm.

 Operation Period

• The interim action system began operation
in March 1995 and was operated through
February 1996.

• The interim action system was shut down
when product recovery became negligible.

 Total Capital Costs

• The estimated capital costs for the SD-29
interim action groundwater containment
system was $394,000.

 Total O&M Costs

• See below.

 Site Background on Site ST-30
 This section focuses on the interim action
groundwater containment system located at Site
ST-30, Shaw AFB. A site map for ST-30 is
included as Figure 26.

 Contaminants in Soil

• Soil was contaminated with JP-4 jet fuel by a
leaking jet fuel supply line.

• TPH concentrations ranged from 87 to
592 ppm.

 Contaminants in Groundwater

• Free product JP-4 jet fuel was identified on
groundwater.
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Figure 26. Location of Leaking Fuel Line, Site ST-30, Shaw AFB
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 Lithology

• Predominantly interlayered poorly graded,
well graded, and clayey coarse to fine grain
sands.

 Groundwater Containment System Details

• In March 1995, an interim action free
product recovery system was installed to
remove free-phase JP-4.

• Contaminated groundwater was treated with
an air stripper.

• Approximately 97 gallons of JP-4 was
recovered during its year of operation.

• Pneumatic product skimmer pumps were
used from March 1995 through January
1996.

• Passive skimmer bailers were installed in
January 1996 and are checked monthly.

• There are currently no remedial activities or
monitoring at ST-30.

 Operation Period

• The interim action system was operated
from March 1995 through February 1996.

• The interim action system was shut down
when recovery of JP-4 became negligible.

 Total Capital Costs

• Data not available.

 Total O&M Costs – Sites SD-29 and ST-30

• Total cumulative costs for the SD-29 and
ST-30 interim action free product recovery
system were $17,000 from March 1995
through February 1996.

 Cost and Performance of Groundwater Containment at Sites SD-29 and ST-30

Groundwater Containment with Free Product
Source Removal Operational Objectives

The objective of free product source removal is
typically to remove liquid-phase contamination
as quickly and cost-effectively as possible to
prevent continued contamination of surrounding
soil and groundwater. The emphasis for free
product removal is that the mass of
contaminants is cost effectively removed.

Cost for Operation

Figure 27 illustrates curves of O&M costs for the
interim action groundwater containment systems
at Sites SD-29 and ST-30. The monthly O&M
costs ranged from $0 to $6,021. Total O&M
costs after one year of operation were $17,000.

Contaminant Removal

Figures 28 and 29 illustrate curves of the
removal rates of JP-4 free product for the interim
action groundwater containment system at
Sites SD-29 and ST-30. Monthly removal rates
of JP-4 free product ranged from 0 to 50 gallons.
Total contaminant removal after one year of
operation was 102 gallons of JP-4 free product.
By October 1995, both curves representing the
cumulative removal rate had flattened, indicating
that the removal rates were negligible and a
system evaluation for reducing operating cost
was warranted. In January 1996 passive
skimmer bailers were installed in the recovery

wells. The interim action systems were shut
down in February 1996 as recovery was
negligible and the system was no longer able to
meet the operation objectives.

Correlation of Costs and Contaminant
Removal

Figures 30 and 31 illustrate the relationship
between the O&M costs and the JP-4 recovery
of the interim action groundwater containment
system at Sites SD-29 and ST-30.

Figure 30 illustrates the cumulative O&M cost
relative to the cumulative contaminant removal.
During October 1995, the curve had become
vertical where the cost per unit of contaminant
removal rose exponentially. In January 1996, to
reduce cost, passive skimmer bailers were
installed in the recovery wells. The system was
shut down in February 1996 as recovery was
negligible and the system was no longer able to
meet the operation objectives.

Figure 31 illustrates curves of the monthly and
cumulative cost per unit of contaminant removal
over the operation time of the systems. The
monthly curve illustrates the cost per gallon of
JP-4 removal in each month. The cumulative
curve illustrates that the average cost per unit of
contaminant removal was $166/gallon of JP-4
after one year of operation.
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Shaw2930.xls; Cumulative and Monthly Costs
Figure 27. Monthly and Cumulative O&M Costs vs. Time Sites SD-29 and ST-30, Shaw AFB

Shaw2930.xls; Monthly Gallons Recovered
Figure 28. Monthly JP-4 and Free Product Recovered at Sites SD-29 and ST-30 and Cumulative Gallons Recovered, Shaw AFB

Figure 27
Cumulative and Monthy O&M Costs vs. Time

Sites SD-29 and ST-30, Shaw AFB
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Monthly JP-4 Free Product Recovered at Sites SD-29 and ST-30 and Cumulative Gallons 

Recovered, Shaw AFB
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Shaw2930.xls; Cumulative Gallons Recovered
Figure 29. Cumulative JP-4 Free Product Recovered Site SD-29 and ST-30, Shaw AFB

Shaw2930.xls; Cumulative Cost & Gallons
Figure 30. Cumulative O&M Costs per Cumulative JP-4 Product Recovered Sites SD-29 and ST-30, Shaw AFB

Figure 29
Cumulative JP-4 Free Product Recovered

Site SD-29 and ST-30, Shaw AFB
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Figure 30
Cumulative O&M Costs per Cumulative JP-4 Product Recovered

Sites SD-29 and ST-30, Shaw AFB
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Shaw2930.xls; Cost Per Gallon

Figure 31. Monthly and Cumulative O&M Costs vs. Time Sites SD-29 and ST-30, Shaw AFB

Figure 31
Cumulative and Monthly Costs per Gallon Recovered vs. Time

Sites SD-29 and ST-30, Shaw AFB
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APPENDIX A

Detailed Cost and Performance Data Tables
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Month
Gallons 

Recovered/Month

Total 
Cumulative 

Gallons 
Recovered Monthl y Cost

Cumulative 
O&M Costs

Monthly Cost 
Per Gallon 
Recovered

Cumulative Cost per 
Gallon Recovered

Mar-95 0 0 $409.04 $409.04 $409.04 $409.04 
Apr-95 0 0 $699.92 $1,108.96 $699.92 $1,108.96
May-95 2 2 $444.09 $1,553.05 $222.05 $776.53
Jun-95 3 5 $1,441.85 $2,994.90 $480.62 $598.98
Jul-95 8 13 $2,667.88 $5,662.78 $333.49 $435.60
Aug-95 50 63 $1,027.00 $6,689.78 $20.54 $106.19
Sep-95 29 92 $6,021.22 $12,711.00 $207.63 $138.16
Oct-95 8 100 $0.00 $12,711.00 $0.00 $127.11
Nov-95 2 102 $989.00 $13,700.00 $494.50 $134.31
Dec-95 0 102 $1,900.00 $15,600.00 $1,900.00 $152.94
Jan-96 0 102 $500.00 $16,100.00 $500.00 $157.84
Feb-96 0 102 $850.00 $16,950.00 $850.00 $166.18

Month

Gallons 
Recovered/Month at 

SD-29

Cumulative 
Gallons 

Recovered at 
SD-29 Month

Gallons 
Recovered/M
onth at ST-30

Cumulative Gallons 
Recovered at ST-30

Mar-95 0 0 Mar-95 0 0
Apr-95 0 0 Apr-95 0 0
May-95 0 0 May-95 2 2
Jun-95 1 1 Jun-95 2 4
Jul-95 0 1 Jul-95 8 12
Aug-95 0 1 Aug-95 50 62
Sep-95 0 1 Sep-95 29 91
Oct-95 3 4 Oct-95 5 96
Nov-95 1 5 Nov-95 1 97
Dec-95 0 5 Dec-95 0 97
Jan-96 0 5 Jan-96 0 97
Feb-96 0 5 Feb-96 0 97

Operable Unit 1 , IRP Site ST-30
Remedial Action S ystem

IRP Site SD-29, Buildin g 1202

JP-4 Free Product Recover y
Sites SD-29 and ST-30
Shaw Air Force Base

Cost Per Gallon For Free Product Recover y Interim Remedial Action S ystem At IRP Sites SD-29 and ST-30 O&M Cost

Free Product Recover y Free Product Recover y Interim
Remedial Action S ystem
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Appendix N.4 
EVALUATING THE EFFECTIVENESS OF 

INTERCEPTOR TRENCHES IN GROUND 

WATER POLLUTION CONTROL 
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Appendix N.5 
PETROLEUM HYDROCARBON REMEDIATION 

OF THE SUBCUTANEOUS ZONE OF A KARST 

AQUIFER, LEXINGTON, KENTUCKY 



























































TABLE M.1
Comparison of SWMU 13 Soil Concentrations to SSLs

TOOELE ARMY DEPOT - SOUTH

Units

mg/Kg 0.31

mg/Kg 0.42

mg/Kg 3.3

mg/Kg 24

mg/Kg NA

mg/Kg 0.0047

mg/Kg 4.8

mg/Kg 260

mg/Kg 0.034

mg/Kg 14.8

mg/Kg 3.8

mg/Kg 0.011

mg/Kg 64.6

mg/Kg 24.4

mg/Kg 3.8

mg/Kg 117

mg/Kg 31.0

mg/Kg 15.2

Volatile Organics - SW8260C

m,p-Xylene

Naphthalene

n-Butylbenzene

n-Propylbenzene

o-Xylene

sec-Butylbenzene

tert-Butylbenzene

SAMPLE ID:   

SAMPLE DEPTH (ft bgs):   

1,2,3-Trimethylbenzene

1,2,4-Trimethylbenzene

1,3,5-Trimethylbenzene

2-Butanone

4-Isopropyltoluene

Benzene

Carbon disulfide

Cyclohexane

Ethylbenzene

Isopropylbenzene

Soil to 
Groundwater 

SSL(1) 

Toluene

13-SS-04C 13-SS-05B 13-SS-05BFD* 13-SS-05C 13-SS-06B 13-SS-06C 13-SS-07B

14 - 15 3 - 5 3 - 5 11 - 13 4 - 6 9 - 11 9 - 11

0.022  --  --  --  -- 0.064 0.44

0.059  --  -- 1.2  -- 0.13 4.5

 --  --  --  --  --  -- 2.0

 --  --  --  --  --  -- 0.12

 --  --  -- 0.35  -- 0.082 0.74

 --  --  --  --  --  -- 0.035

 --  --  --  --  --  -- 0.43

 --  --  --  --  --  --  --

 --  --  -- 0.43  -- 0.031 0.60

 --  --  -- 0.26  -- 0.037 0.31

 --  --  -- 0.042  --  -- 0.064

0.11  --  -- 1.5  -- 0.46 6.4

0.044  --  -- 0.89  --  --  --

 --  --  -- 0.79  -- 0.080 0.76

 --  --  -- 0.070  --  -- 0.049

 --  --  -- 0.42  -- 0.073 0.53

 --  --  -- 0.20  -- 0.031 0.30

 --  --  --  --  --  --  --

Analyte exceeds SSL but in smear zone or below water table

Analyte exceeds SSL in soil above the smear zone

  (1)  Risk-based SSLs (USEPA, 2015) based on a dilution attenuation factor of 20
NOTES:

  NA - SSL not available.
  ft bgs - Feet below ground surface.
  -- - Analyte not detected
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TABLE M.1
Comparison of SWMU 13 Soil Concentrations to SSLs

TOOELE ARMY DEPOT - SOUTH

Units

mg/Kg 0.31

mg/Kg 0.42

mg/Kg 3.3

mg/Kg 24

mg/Kg NA

mg/Kg 0.0047

mg/Kg 4.8

mg/Kg 260

mg/Kg 0.034

mg/Kg 14.8

mg/Kg 3.8

mg/Kg 0.011

mg/Kg 64.6

mg/Kg 24.4

mg/Kg 3.8

mg/Kg 117

mg/Kg 31.0

mg/Kg 15.2

Volatile Organics - SW8260C

m,p-Xylene

Naphthalene

n-Butylbenzene

n-Propylbenzene

o-Xylene

sec-Butylbenzene

tert-Butylbenzene

SAMPLE ID:   

SAMPLE DEPTH (ft bgs):   

1,2,3-Trimethylbenzene

1,2,4-Trimethylbenzene

1,3,5-Trimethylbenzene

2-Butanone

4-Isopropyltoluene

Benzene

Carbon disulfide

Cyclohexane

Ethylbenzene

Isopropylbenzene

Soil to 
Groundwater 

SSL(1) 

Toluene

13-SS-07C 13-SS-07CFD* 13-SS-08B 13-SS-08C 13-SS-09B 13-SS-09C

12 - 14 12 - 14 3 - 5 10 - 12 3 - 5 12 - 14

 --  --  -- 0.30  -- 0.27

0.14 0.10  --  --  -- 0.023

2.3 1.3  -- 0.090  --  --

 --  --  --  --  --  --

1.2 0.87 0.026 0.13  --  --

0.097 0.079  --  --  --  --

0.25 0.46  --  --  --  --

 --  --  -- 0.60  -- 0.11

1.2 0.83  --  --  --  --

0.58 0.41  -- 0.27  -- 0.047

 --  --  --  --  --  --

7.0 5.1  -- 2.5 0.029 0.97

 --  -- 0.048 0.65  -- 0.21

1.2 0.88  --  --  -- 0.059

 --  --  --  --  --  --

1.2 0.84  -- 0.39  -- 0.44

0.38 0.27  -- 0.24  -- 0.29

 --  --  --  --  --  --

Analyte exceeds SSL but in smear zone or below water table

Analyte exceeds SSL in soil above the smear zone

  (1)  Risk-based SSLs (USEPA, 2015) based on a dilution attenuation factor of 20
NOTES:

  NA - SSL not available.
  ft bgs - Feet below ground surface.
  -- - Analyte not detected
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TABLE M.2
Fuel Constituent Over Time

TOOELE ARMY DEPOT - SOUTH

S-CAM-1 S-CAM-2 S-25-88 S-26-88 S-82-91
1993 200 200 30 200 10
2014 730/280 180 <0.15 <0.16 0.22

S-CAM-1 S-CAM-2 S-25-88 S-26-88 S-82-91
1993 - 45,000 560 25,000 -
2014 110,000 49,000 580 5,200 -

S-CAM-1 S-CAM-2 S-25-88 S-26-88 S-82-91
1993 33 28 4.1 ND ND
2014 15 3.4 <0.60 <0.60 <0.60

S-CAM-1 S-CAM-2 S-25-88 S-26-88 S-82-91
1993 24 3 ND ND ND
2014 64 5.6 <0.60 <0.60 <0.60

S-78-91
1993 2.6
2014 3.1

Concentration has decreased from previous measurement

Concentration has increased from previous measurement

Concentration does not differ from previous measurement (allowing for analytical error)

Naphthalene

DRO

Benzene

Ethylbenzene

Trichloroethene
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APPENDIX O 
VERTICAL GRADIENT 

CALCULATOR OUTPUT 



Input Parameters

Results
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