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Volatile Organic Compounds by GC/MS - MB
Batch: Prep Method:Sample ID: OQ32583-001

32583 5030B
Analytical Method: 8260B

Matrix: Aqueous

Parameter Result Q PQL MDL Units Analysis DateDil
Benzene ND 10/22/2013 23060.50 0.027 ug/L1
Ethylbenzene ND 10/22/2013 23060.50 0.17 ug/L1
Methyl tertiary butyl ether (MTBE) ND 10/22/2013 23060.50 0.019 ug/L1
Naphthalene ND 10/22/2013 23060.50 0.17 ug/L1
Toluene ND 10/22/2013 23060.50 0.17 ug/L1
Xylenes (total) ND 10/22/2013 23060.50 0.17 ug/L1
Surrogate Q % Rec Acceptance Limit
Bromofluorobenzene 109 70-130
1,2-Dichloroethane-d4 113 70-130
Toluene-d8 114 70-130

Note: Calculations are performed before rounding to avoid round-off errors in calculated results

PQL = Practical quantitation limit
ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

J = Estimated result < PQL and > MDL
N = Recovery is out of criteriaP = The RPD between two GC columns exceeds 40%
+ = RPD is out of criteria_
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Volatile Organic Compounds by GC/MS - LCS
Batch: Prep Method:Sample ID: OQ32583-002

32583 5030B
Analytical Method: 8260B

Matrix: Aqueous

Parameter Result Q % Rec
Spike Amount Analysis Date% Rec LimitDil(ug/L) (ug/L)

Benzene 49 10/22/2013 21349950 70-1301
Ethylbenzene 51 10/22/2013 213410150 70-1301
Methyl tertiary butyl ether (MTBE) 51 10/22/2013 213410250 70-1301
Naphthalene 58 10/22/2013 213411750 50-1401
Toluene 48 10/22/2013 21349650 70-1301
Xylenes (total) 100 10/22/2013 2134102100 70-1301
Surrogate Q % Rec Acceptance Limit
Bromofluorobenzene 105 70-130
1,2-Dichloroethane-d4 111 70-130
Toluene-d8 111 70-130

Note: Calculations are performed before rounding to avoid round-off errors in calculated results

PQL = Practical quantitation limit
ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

J = Estimated result < PQL and > MDL
N = Recovery is out of criteriaP = The RPD between two GC columns exceeds 40%
+ = RPD is out of criteria_
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Volatile Organic Compounds by GC/MS - LCSD
Batch: Prep Method:Sample ID: OQ32583-003

32583 5030B
Analytical Method: 8260B

Matrix: Aqueous

Parameter Result Q % Rec
Spike Amount Analysis Date% RPD % Rec Limit % RPD LimitDil(ug/L) (ug/L)

Benzene 49 10/22/2013 21579850 70-1300.49 201
Ethylbenzene 51 10/22/2013 215710250 70-1301.1 201
Methyl tertiary butyl ether (MTBE) 48 10/22/2013 21579650 70-1306.3 201
Naphthalene 53 10/22/2013 215710650 50-1409.6 201
Toluene 50 10/22/2013 21579950 70-1303.0 201
Xylenes (total) 100 10/22/2013 2157102100 70-1300.037 201
Surrogate Q % Rec Acceptance Limit
Bromofluorobenzene 107 70-130
1,2-Dichloroethane-d4 109 70-130
Toluene-d8 114 70-130

Note: Calculations are performed before rounding to avoid round-off errors in calculated results

PQL = Practical quantitation limit
ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

J = Estimated result < PQL and > MDL
N = Recovery is out of criteriaP = The RPD between two GC columns exceeds 40%
+ = RPD is out of criteria_

Page: 46 of 73106 Vantage Point Drive    West Columbia, SC  29172    (803) 791-9700    Fax (803) 791-9111    www.shealylab.comShealy Environmental Services, Inc. Level 1 Report v2.1    



Volatile Organic Compounds by GC/MS - MS
Batch: Prep Method:Sample ID: OJ18025-002MS

32583 5030B
Analytical Method: 8260B

Matrix: Aqueous

Parameter Result Q % Rec
Spike Amount Analysis Date% Rec Limit

Sample Amount Dil(ug/L) (ug/L) (ug/L)
Benzene 56 10/23/2013 061211150 70-130ND 1
Ethylbenzene 57 10/23/2013 061211550 70-130ND 1
Methyl tertiary butyl ether (MTBE) 57 10/23/2013 061211250 70-1301.6 1
Naphthalene 63 10/23/2013 061212550 50-140ND 1
Toluene 57 10/23/2013 061211350 70-130ND 1
Xylenes (total) 120 10/23/2013 0612116100 70-130ND 1
Surrogate Q % Rec Acceptance Limit
1,2-Dichloroethane-d4 114 70-130
Bromofluorobenzene 114 70-130
Toluene-d8 119 70-130

Note: Calculations are performed before rounding to avoid round-off errors in calculated results

PQL = Practical quantitation limit
ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

J = Estimated result < PQL and > MDL
N = Recovery is out of criteriaP = The RPD between two GC columns exceeds 40%
+ = RPD is out of criteria_
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Volatile Organic Compounds by GC/MS - MSD
Batch: Prep Method:Sample ID: OJ18025-002MD

32583 5030B
Analytical Method: 8260B

Matrix: Aqueous

Parameter Result Q % Rec
Spike Amount Analysis Date% RPD % Rec Limit % RPD Limit

Sample Amount Dil(ug/L) (ug/L) (ug/L)
Benzene 56 10/23/2013 063511350 70-1301.4 20ND 1
Ethylbenzene 58 10/23/2013 063511750 70-1301.7 20ND 1
Methyl tertiary butyl ether (MTBE) 59 10/23/2013 063511450 70-1302.1 201.6 1
Naphthalene 64 10/23/2013 063512950 50-1402.9 20ND 1
Toluene 57 10/23/2013 063511550 70-1301.5 20ND 1
Xylenes (total) 120 10/23/2013 0635117100 70-1300.95 20ND 1
Surrogate Q % Rec Acceptance Limit
1,2-Dichloroethane-d4 116 70-130
Bromofluorobenzene 114 70-130
Toluene-d8 121 70-130

Note: Calculations are performed before rounding to avoid round-off errors in calculated results

PQL = Practical quantitation limit
ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

J = Estimated result < PQL and > MDL
N = Recovery is out of criteriaP = The RPD between two GC columns exceeds 40%
+ = RPD is out of criteria_
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Volatile Organic Compounds by GC/MS - MB
Batch: Prep Method:Sample ID: OQ32647-001

32647 5030B
Analytical Method: 8260B

Matrix: Aqueous

Parameter Result Q PQL MDL Units Analysis DateDil
Benzene ND 10/23/2013 14090.50 0.027 ug/L1
Ethylbenzene ND 10/23/2013 14090.50 0.17 ug/L1
Methyl tertiary butyl ether (MTBE) ND 10/23/2013 14090.50 0.019 ug/L1
Naphthalene ND 10/23/2013 14090.50 0.17 ug/L1
Toluene ND 10/23/2013 14090.50 0.17 ug/L1
Xylenes (total) ND 10/23/2013 14090.50 0.17 ug/L1
Surrogate Q % Rec Acceptance Limit
Bromofluorobenzene 87 70-130
1,2-Dichloroethane-d4 108 70-130
Toluene-d8 107 70-130

Note: Calculations are performed before rounding to avoid round-off errors in calculated results

PQL = Practical quantitation limit
ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

J = Estimated result < PQL and > MDL
N = Recovery is out of criteriaP = The RPD between two GC columns exceeds 40%
+ = RPD is out of criteria_
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Volatile Organic Compounds by GC/MS - LCS
Batch: Prep Method:Sample ID: OQ32647-002

32647 5030B
Analytical Method: 8260B

Matrix: Aqueous

Parameter Result Q % Rec
Spike Amount Analysis Date% Rec LimitDil(ug/L) (ug/L)

Benzene 50 10/23/2013 105410050 70-1301
Ethylbenzene 55 10/23/2013 105410950 70-1301
Methyl tertiary butyl ether (MTBE) 48 10/23/2013 10549750 70-1301
Naphthalene 48 10/23/2013 10549750 50-1401
Toluene 55 10/23/2013 105411150 70-1301
Xylenes (total) 100 10/23/2013 1054104100 70-1301
Surrogate Q % Rec Acceptance Limit
Bromofluorobenzene 99 70-130
1,2-Dichloroethane-d4 89 70-130
Toluene-d8 106 70-130

Note: Calculations are performed before rounding to avoid round-off errors in calculated results

PQL = Practical quantitation limit
ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

J = Estimated result < PQL and > MDL
N = Recovery is out of criteriaP = The RPD between two GC columns exceeds 40%
+ = RPD is out of criteria_
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Volatile Organic Compounds by GC/MS - LCSD
Batch: Prep Method:Sample ID: OQ32647-003

32647 5030B
Analytical Method: 8260B

Matrix: Aqueous

Parameter Result Q % Rec
Spike Amount Analysis Date% RPD % Rec Limit % RPD LimitDil(ug/L) (ug/L)

Benzene 50 10/23/2013 125910050 70-1300.13 201
Ethylbenzene 51 10/23/2013 125910350 70-1306.1 201
Methyl tertiary butyl ether (MTBE) 46 10/23/2013 12599350 70-1304.6 201
Naphthalene 43 10/23/2013 12598550 50-14013 201
Toluene 53 10/23/2013 125910650 70-1304.5 201
Xylenes (total) 100 10/23/2013 1259100100 70-1304.4 201
Surrogate Q % Rec Acceptance Limit
Bromofluorobenzene 101 70-130
1,2-Dichloroethane-d4 94 70-130
Toluene-d8 109 70-130

Note: Calculations are performed before rounding to avoid round-off errors in calculated results

PQL = Practical quantitation limit
ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

J = Estimated result < PQL and > MDL
N = Recovery is out of criteriaP = The RPD between two GC columns exceeds 40%
+ = RPD is out of criteria_
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Volatile Organic Compounds by GC/MS - MS
Batch: Prep Method:Sample ID: OJ18025-030MS

32647 5030B
Analytical Method: 8260B

Matrix: Aqueous

Parameter Result Q % Rec
Spike Amount Analysis Date% Rec Limit

Sample Amount Dil(ug/L) (ug/L) (ug/L)
Benzene 54 10/23/2013 202410850 70-130ND 1
Ethylbenzene 56 10/23/2013 202411350 70-130ND 1
Methyl tertiary butyl ether (MTBE) 58 10/23/2013 20249950 70-1307.9 1
Naphthalene 42 10/23/2013 20248450 50-140ND 1
Toluene 59 10/23/2013 202411750 70-130ND 1
Xylenes (total) 110 10/23/2013 2024108100 70-130ND 1
Surrogate Q % Rec Acceptance Limit
1,2-Dichloroethane-d4 95 70-130
Bromofluorobenzene 104 70-130
Toluene-d8 110 70-130

Note: Calculations are performed before rounding to avoid round-off errors in calculated results

PQL = Practical quantitation limit
ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

J = Estimated result < PQL and > MDL
N = Recovery is out of criteriaP = The RPD between two GC columns exceeds 40%
+ = RPD is out of criteria_
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Volatile Organic Compounds by GC/MS - MSD
Batch: Prep Method:Sample ID: OJ18025-030MD

32647 5030B
Analytical Method: 8260B

Matrix: Aqueous

Parameter Result Q % Rec
Spike Amount Analysis Date% RPD % Rec Limit % RPD Limit

Sample Amount Dil(ug/L) (ug/L) (ug/L)
Benzene 56 10/23/2013 204711250 70-1303.9 20ND 1
Ethylbenzene 60 10/23/2013 204711950 70-1305.3 20ND 1
Methyl tertiary butyl ether (MTBE) 61 10/23/2013 204710650 70-1306.0 207.9 1
Naphthalene 49 10/23/2013 20479950 50-14016 20ND 1
Toluene 61 10/23/2013 204712350 70-1304.3 20ND 1
Xylenes (total) 110 10/23/2013 2047114100 70-1305.9 20ND 1
Surrogate Q % Rec Acceptance Limit
1,2-Dichloroethane-d4 93 70-130
Bromofluorobenzene 101 70-130
Toluene-d8 109 70-130

Note: Calculations are performed before rounding to avoid round-off errors in calculated results

PQL = Practical quantitation limit
ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

J = Estimated result < PQL and > MDL
N = Recovery is out of criteriaP = The RPD between two GC columns exceeds 40%
+ = RPD is out of criteria_
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Volatile Organic Compounds by GC/MS - MB
Batch: Prep Method:Sample ID: OQ35721-001

35721 5030B
Analytical Method: 8260B

Matrix: Aqueous

Parameter Result Q PQL MDL Units Analysis DateDil
Benzene ND 10/24/2013 10120.50 0.027 ug/L1
Ethylbenzene ND 10/24/2013 10120.50 0.17 ug/L1
Naphthalene ND 10/24/2013 10120.50 0.17 ug/L1
Toluene ND 10/24/2013 10120.50 0.17 ug/L1
Xylenes (total) ND 10/24/2013 10120.50 0.17 ug/L1
Surrogate Q % Rec Acceptance Limit
Bromofluorobenzene 92 70-130
1,2-Dichloroethane-d4 95 70-130
Toluene-d8 90 70-130

Note: Calculations are performed before rounding to avoid round-off errors in calculated results

PQL = Practical quantitation limit
ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

J = Estimated result < PQL and > MDL
N = Recovery is out of criteriaP = The RPD between two GC columns exceeds 40%
+ = RPD is out of criteria_
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Volatile Organic Compounds by GC/MS - LCS
Batch: Prep Method:Sample ID: OQ35721-002

35721 5030B
Analytical Method: 8260B

Matrix: Aqueous

Parameter Result Q % Rec
Spike Amount Analysis Date% Rec LimitDil(ug/L) (ug/L)

Benzene 47 10/24/2013 08409450 70-1301
Ethylbenzene 45 10/24/2013 08409150 70-1301
Naphthalene 40 10/24/2013 08408150 50-1401
Toluene 47 10/24/2013 08409450 70-1301
Xylenes (total) 92 10/24/2013 084092100 70-1301
Surrogate Q % Rec Acceptance Limit
Bromofluorobenzene 84 70-130
1,2-Dichloroethane-d4 88 70-130
Toluene-d8 87 70-130

Note: Calculations are performed before rounding to avoid round-off errors in calculated results

PQL = Practical quantitation limit
ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

J = Estimated result < PQL and > MDL
N = Recovery is out of criteriaP = The RPD between two GC columns exceeds 40%
+ = RPD is out of criteria_
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Volatile Organic Compounds by GC/MS - LCSD
Batch: Prep Method:Sample ID: OQ35721-003

35721 5030B
Analytical Method: 8260B

Matrix: Aqueous

Parameter Result Q % Rec
Spike Amount Analysis Date% RPD % Rec Limit % RPD LimitDil(ug/L) (ug/L)

Benzene 47 10/24/2013 09039550 70-1300.77 201
Ethylbenzene 45 10/24/2013 09039050 70-1300.71 201
Naphthalene 41 10/24/2013 09038350 50-1402.8 201
Toluene 47 10/24/2013 09039450 70-1300.051 201
Xylenes (total) 91 10/24/2013 090391100 70-1301.1 201
Surrogate Q % Rec Acceptance Limit
Bromofluorobenzene 82 70-130
1,2-Dichloroethane-d4 86 70-130
Toluene-d8 86 70-130

Note: Calculations are performed before rounding to avoid round-off errors in calculated results

PQL = Practical quantitation limit
ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

J = Estimated result < PQL and > MDL
N = Recovery is out of criteriaP = The RPD between two GC columns exceeds 40%
+ = RPD is out of criteria_

Page: 56 of 73106 Vantage Point Drive    West Columbia, SC  29172    (803) 791-9700    Fax (803) 791-9111    www.shealylab.comShealy Environmental Services, Inc. Level 1 Report v2.1    



Volatile Organic Compounds by GC/MS - MB
Batch: Prep Method:Sample ID: OQ35723-001

35723 5030B
Analytical Method: 8260B

Matrix: Aqueous

Parameter Result Q PQL MDL Units Analysis DateDil
Benzene ND 10/22/2013 22510.50 0.027 ug/L1
Ethylbenzene ND 10/22/2013 22510.50 0.17 ug/L1
Methyl tertiary butyl ether (MTBE) ND 10/22/2013 22510.50 0.019 ug/L1
Naphthalene ND 10/22/2013 22510.50 0.17 ug/L1
Toluene ND 10/22/2013 22510.50 0.17 ug/L1
Xylenes (total) ND 10/22/2013 22510.50 0.17 ug/L1
Surrogate Q % Rec Acceptance Limit
Bromofluorobenzene 97 70-130
1,2-Dichloroethane-d4 94 70-130
Toluene-d8 90 70-130

Note: Calculations are performed before rounding to avoid round-off errors in calculated results

PQL = Practical quantitation limit
ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

J = Estimated result < PQL and > MDL
N = Recovery is out of criteriaP = The RPD between two GC columns exceeds 40%
+ = RPD is out of criteria_
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Volatile Organic Compounds by GC/MS - LCS
Batch: Prep Method:Sample ID: OQ35723-002

35723 5030B
Analytical Method: 8260B

Matrix: Aqueous

Parameter Result Q % Rec
Spike Amount Analysis Date% Rec LimitDil(ug/L) (ug/L)

Benzene 51 10/22/2013 212010250 70-1301
Ethylbenzene 50 10/22/2013 212010050 70-1301
Methyl tertiary butyl ether (MTBE) 55 10/22/2013 212011050 70-1301
Naphthalene 48 10/22/2013 21209750 50-1401
Toluene 51 10/22/2013 212010150 70-1301
Xylenes (total) 100 10/22/2013 2120101100 70-1301
Surrogate Q % Rec Acceptance Limit
Bromofluorobenzene 92 70-130
1,2-Dichloroethane-d4 90 70-130
Toluene-d8 89 70-130

Note: Calculations are performed before rounding to avoid round-off errors in calculated results

PQL = Practical quantitation limit
ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

J = Estimated result < PQL and > MDL
N = Recovery is out of criteriaP = The RPD between two GC columns exceeds 40%
+ = RPD is out of criteria_
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Volatile Organic Compounds by GC/MS - LCSD
Batch: Prep Method:Sample ID: OQ35723-003

35723 5030B
Analytical Method: 8260B

Matrix: Aqueous

Parameter Result Q % Rec
Spike Amount Analysis Date% RPD % Rec Limit % RPD LimitDil(ug/L) (ug/L)

Benzene 49 10/22/2013 21429950 70-1303.0 201
Ethylbenzene 50 10/22/2013 21429950 70-1300.47 201
Methyl tertiary butyl ether (MTBE) 53 10/22/2013 214210650 70-1304.4 201
Naphthalene 49 10/22/2013 21429850 50-1401.2 201
Toluene 50 10/22/2013 214210050 70-1301.9 201
Xylenes (total) 100 10/22/2013 2142100100 70-1300.43 201
Surrogate Q % Rec Acceptance Limit
Bromofluorobenzene 92 70-130
1,2-Dichloroethane-d4 88 70-130
Toluene-d8 89 70-130

Note: Calculations are performed before rounding to avoid round-off errors in calculated results

PQL = Practical quantitation limit
ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

J = Estimated result < PQL and > MDL
N = Recovery is out of criteriaP = The RPD between two GC columns exceeds 40%
+ = RPD is out of criteria_
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Volatile Organic Compounds by GC/MS - MS
Batch: Prep Method:Sample ID: OJ18025-011MS

35723 5030B
Analytical Method: 8260B

Matrix: Aqueous

Parameter Result Q % Rec
Spike Amount Analysis Date% Rec Limit

Sample Amount Dil(ug/L) (ug/L) (ug/L)
Benzene 2300 10/23/2013 0702N 2321000 70-13010 20
Ethylbenzene 1900 10/23/2013 0702N 1871000 70-130ND 20
Methyl tertiary butyl ether (MTBE) 3800 10/23/2013 0702N 3541000 70-130240 20
Naphthalene 2400 10/23/2013 0702N 2391000 50-140ND 20
Toluene 2300 10/23/2013 0702N 2311000 70-130ND 20
Xylenes (total) 3800 10/23/2013 0702N 1902000 70-130ND 20
Surrogate Q % Rec Acceptance Limit
1,2-Dichloroethane-d4 N 223 70-130
Bromofluorobenzene N 181 70-130
Toluene-d8 N 198 70-130

Note: Calculations are performed before rounding to avoid round-off errors in calculated results

PQL = Practical quantitation limit
ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

J = Estimated result < PQL and > MDL
N = Recovery is out of criteriaP = The RPD between two GC columns exceeds 40%
+ = RPD is out of criteria_
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Volatile Organic Compounds by GC/MS - MSD
Batch: Prep Method:Sample ID: OJ18025-011MD

35723 5030B
Analytical Method: 8260B

Matrix: Aqueous

Parameter Result Q % Rec
Spike Amount Analysis Date% RPD % Rec Limit % RPD Limit

Sample Amount Dil(ug/L) (ug/L) (ug/L)
Benzene 2300 10/23/2013 0727N 2331000 70-1300.52 2010 20
Ethylbenzene 1900 10/23/2013 0727N 1941000 70-1303.7 20ND 20
Methyl tertiary butyl ether (MTBE) 3800 10/23/2013 0727N 3521000 70-1300.32 20240 20
Naphthalene 2000 10/23/2013 0727N 2021000 50-14017 20ND 20
Toluene 2300 10/23/2013 0727N 2311000 70-1300.36 20ND 20
Xylenes (total) 3800 10/23/2013 0727N 1922000 70-1301.3 20ND 20
Surrogate Q % Rec Acceptance Limit
1,2-Dichloroethane-d4 N 217 70-130
Bromofluorobenzene N 182 70-130
Toluene-d8 N 196 70-130

Note: Calculations are performed before rounding to avoid round-off errors in calculated results

PQL = Practical quantitation limit
ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

J = Estimated result < PQL and > MDL
N = Recovery is out of criteriaP = The RPD between two GC columns exceeds 40%
+ = RPD is out of criteria_
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Volatile Organic Compounds by GC/MS - MB
Batch: Prep Method:Sample ID: OQ35729-001

35729 5030B
Analytical Method: 8260B

Matrix: Aqueous

Parameter Result Q PQL MDL Units Analysis DateDil
Benzene ND 10/23/2013 10550.50 0.027 ug/L1
Ethylbenzene ND 10/23/2013 10550.50 0.17 ug/L1
Methyl tertiary butyl ether (MTBE) ND 10/23/2013 10550.50 0.019 ug/L1
Naphthalene ND 10/23/2013 10550.50 0.17 ug/L1
Toluene ND 10/23/2013 10550.50 0.17 ug/L1
Xylenes (total) ND 10/23/2013 10550.50 0.17 ug/L1
Surrogate Q % Rec Acceptance Limit
Bromofluorobenzene 94 70-130
1,2-Dichloroethane-d4 89 70-130
Toluene-d8 85 70-130

Note: Calculations are performed before rounding to avoid round-off errors in calculated results

PQL = Practical quantitation limit
ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

J = Estimated result < PQL and > MDL
N = Recovery is out of criteriaP = The RPD between two GC columns exceeds 40%
+ = RPD is out of criteria_
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Volatile Organic Compounds by GC/MS - LCS
Batch: Prep Method:Sample ID: OQ35729-002

35729 5030B
Analytical Method: 8260B

Matrix: Aqueous

Parameter Result Q % Rec
Spike Amount Analysis Date% Rec LimitDil(ug/L) (ug/L)

Benzene 46 10/23/2013 09219150 70-1301
Ethylbenzene 45 10/23/2013 09219050 70-1301
Methyl tertiary butyl ether (MTBE) 52 10/23/2013 092110350 70-1301
Naphthalene 45 10/23/2013 09219050 50-1401
Toluene 46 10/23/2013 09219250 70-1301
Xylenes (total) 91 10/23/2013 092191100 70-1301
Surrogate Q % Rec Acceptance Limit
Bromofluorobenzene 87 70-130
1,2-Dichloroethane-d4 85 70-130
Toluene-d8 86 70-130

Note: Calculations are performed before rounding to avoid round-off errors in calculated results

PQL = Practical quantitation limit
ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

J = Estimated result < PQL and > MDL
N = Recovery is out of criteriaP = The RPD between two GC columns exceeds 40%
+ = RPD is out of criteria_
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Volatile Organic Compounds by GC/MS - LCSD
Batch: Prep Method:Sample ID: OQ35729-003

35729 5030B
Analytical Method: 8260B

Matrix: Aqueous

Parameter Result Q % Rec
Spike Amount Analysis Date% RPD % Rec Limit % RPD LimitDil(ug/L) (ug/L)

Benzene 48 10/23/2013 09479650 70-1304.6 201
Ethylbenzene 47 10/23/2013 09479450 70-1305.2 201
Methyl tertiary butyl ether (MTBE) 50 10/23/2013 094710050 70-1303.5 201
Naphthalene 44 10/23/2013 09478850 50-1402.3 201
Toluene 48 10/23/2013 09479750 70-1305.5 201
Xylenes (total) 95 10/23/2013 094795100 70-1303.9 201
Surrogate Q % Rec Acceptance Limit
Bromofluorobenzene 89 70-130
1,2-Dichloroethane-d4 87 70-130
Toluene-d8 88 70-130

Note: Calculations are performed before rounding to avoid round-off errors in calculated results

PQL = Practical quantitation limit
ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

J = Estimated result < PQL and > MDL
N = Recovery is out of criteriaP = The RPD between two GC columns exceeds 40%
+ = RPD is out of criteria_
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Volatile Organic Compounds by GC/MS - MB
Batch: Prep Method:Sample ID: OQ35730-001

35730 5030B
Analytical Method: 8260B

Matrix: Aqueous

Parameter Result Q PQL MDL Units Analysis DateDil
Benzene ND 10/23/2013 16440.50 0.027 ug/L1
Ethylbenzene ND 10/23/2013 16440.50 0.17 ug/L1
Methyl tertiary butyl ether (MTBE) ND 10/23/2013 16440.50 0.019 ug/L1
Naphthalene ND 10/23/2013 16440.50 0.17 ug/L1
Toluene ND 10/23/2013 16440.50 0.17 ug/L1
Xylenes (total) ND 10/23/2013 16440.50 0.17 ug/L1
Surrogate Q % Rec Acceptance Limit
Bromofluorobenzene 113 70-130
1,2-Dichloroethane-d4 118 70-130
Toluene-d8 116 70-130

Note: Calculations are performed before rounding to avoid round-off errors in calculated results

PQL = Practical quantitation limit
ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

J = Estimated result < PQL and > MDL
N = Recovery is out of criteriaP = The RPD between two GC columns exceeds 40%
+ = RPD is out of criteria_
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Volatile Organic Compounds by GC/MS - LCS
Batch: Prep Method:Sample ID: OQ35730-002

35730 5030B
Analytical Method: 8260B

Matrix: Aqueous

Parameter Result Q % Rec
Spike Amount Analysis Date% Rec LimitDil(ug/L) (ug/L)

Benzene 51 10/23/2013 151110250 70-1301
Ethylbenzene 53 10/23/2013 151110650 70-1301
Methyl tertiary butyl ether (MTBE) 54 10/23/2013 151110750 70-1301
Naphthalene 61 10/23/2013 151112250 50-1401
Toluene 51 10/23/2013 151110150 70-1301
Xylenes (total) 110 10/23/2013 1511107100 70-1301
Surrogate Q % Rec Acceptance Limit
Bromofluorobenzene 113 70-130
1,2-Dichloroethane-d4 117 70-130
Toluene-d8 118 70-130

Note: Calculations are performed before rounding to avoid round-off errors in calculated results

PQL = Practical quantitation limit
ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

J = Estimated result < PQL and > MDL
N = Recovery is out of criteriaP = The RPD between two GC columns exceeds 40%
+ = RPD is out of criteria_
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Volatile Organic Compounds by GC/MS - LCSD
Batch: Prep Method:Sample ID: OQ35730-003

35730 5030B
Analytical Method: 8260B

Matrix: Aqueous

Parameter Result Q % Rec
Spike Amount Analysis Date% RPD % Rec Limit % RPD LimitDil(ug/L) (ug/L)

Benzene 49 10/23/2013 15349950 70-1303.3 201
Ethylbenzene 52 10/23/2013 153410550 70-1300.81 201
Methyl tertiary butyl ether (MTBE) 51 10/23/2013 153410250 70-1304.9 201
Naphthalene 56 10/23/2013 153411350 50-1408.0 201
Toluene 52 10/23/2013 153410350 70-1302.0 201
Xylenes (total) 110 10/23/2013 1534106100 70-1301.4 201
Surrogate Q % Rec Acceptance Limit
Bromofluorobenzene 113 70-130
1,2-Dichloroethane-d4 115 70-130
Toluene-d8 121 70-130

Note: Calculations are performed before rounding to avoid round-off errors in calculated results

PQL = Practical quantitation limit
ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

J = Estimated result < PQL and > MDL
N = Recovery is out of criteriaP = The RPD between two GC columns exceeds 40%
+ = RPD is out of criteria_
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Volatile Organic Compounds by GC/MS - MB
Batch: Prep Method:Sample ID: OQ35732-001

35732 5030B
Analytical Method: 8260B

Matrix: Aqueous

Parameter Result Q PQL MDL Units Analysis DateDil
Benzene ND 10/24/2013 00390.50 0.027 ug/L1
Ethylbenzene ND 10/24/2013 00390.50 0.17 ug/L1
Methyl tertiary butyl ether (MTBE) ND 10/24/2013 00390.50 0.019 ug/L1
Naphthalene ND 10/24/2013 00390.50 0.17 ug/L1
Toluene ND 10/24/2013 00390.50 0.17 ug/L1
Xylenes (total) ND 10/24/2013 00390.50 0.17 ug/L1
Surrogate Q % Rec Acceptance Limit
Bromofluorobenzene 87 70-130
1,2-Dichloroethane-d4 99 70-130
Toluene-d8 100 70-130

Note: Calculations are performed before rounding to avoid round-off errors in calculated results

PQL = Practical quantitation limit
ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

J = Estimated result < PQL and > MDL
N = Recovery is out of criteriaP = The RPD between two GC columns exceeds 40%
+ = RPD is out of criteria_
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Volatile Organic Compounds by GC/MS - LCS
Batch: Prep Method:Sample ID: OQ35732-002

35732 5030B
Analytical Method: 8260B

Matrix: Aqueous

Parameter Result Q % Rec
Spike Amount Analysis Date% Rec LimitDil(ug/L) (ug/L)

Benzene 50 10/23/2013 230510150 70-1301
Ethylbenzene 57 10/23/2013 230511350 70-1301
Methyl tertiary butyl ether (MTBE) 50 10/23/2013 230510150 70-1301
Naphthalene 52 10/23/2013 230510350 50-1401
Toluene 57 10/23/2013 230511450 70-1301
Xylenes (total) 110 10/23/2013 2305110100 70-1301
Surrogate Q % Rec Acceptance Limit
Bromofluorobenzene 101 70-130
1,2-Dichloroethane-d4 89 70-130
Toluene-d8 106 70-130

Note: Calculations are performed before rounding to avoid round-off errors in calculated results

PQL = Practical quantitation limit
ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

J = Estimated result < PQL and > MDL
N = Recovery is out of criteriaP = The RPD between two GC columns exceeds 40%
+ = RPD is out of criteria_
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Volatile Organic Compounds by GC/MS - LCSD
Batch: Prep Method:Sample ID: OQ35732-003

35732 5030B
Analytical Method: 8260B

Matrix: Aqueous

Parameter Result Q % Rec
Spike Amount Analysis Date% RPD % Rec Limit % RPD LimitDil(ug/L) (ug/L)

Benzene 49 10/23/2013 23289750 70-1303.7 201
Ethylbenzene 55 10/23/2013 232811150 70-1301.9 201
Methyl tertiary butyl ether (MTBE) 49 10/23/2013 23289850 70-1302.8 201
Naphthalene 52 10/23/2013 232810350 50-1400.36 201
Toluene 56 10/23/2013 232811150 70-1302.2 201
Xylenes (total) 110 10/23/2013 2328106100 70-1303.1 201
Surrogate Q % Rec Acceptance Limit
Bromofluorobenzene 103 70-130
1,2-Dichloroethane-d4 88 70-130
Toluene-d8 108 70-130

Note: Calculations are performed before rounding to avoid round-off errors in calculated results

PQL = Practical quantitation limit
ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

J = Estimated result < PQL and > MDL
N = Recovery is out of criteriaP = The RPD between two GC columns exceeds 40%
+ = RPD is out of criteria_
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Volatile Organic Compounds by GC/MS - MB
Batch: Prep Method:Sample ID: OQ35733-001

35733 5030B
Analytical Method: 8260B

Matrix: Aqueous

Parameter Result Q PQL MDL Units Analysis DateDil
Methyl tertiary butyl ether (MTBE) ND 10/24/2013 13230.50 0.019 ug/L1
Surrogate Q % Rec Acceptance Limit
Bromofluorobenzene 87 70-130
1,2-Dichloroethane-d4 98 70-130
Toluene-d8 106 70-130

Note: Calculations are performed before rounding to avoid round-off errors in calculated results

PQL = Practical quantitation limit
ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

J = Estimated result < PQL and > MDL
N = Recovery is out of criteriaP = The RPD between two GC columns exceeds 40%
+ = RPD is out of criteria_
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Volatile Organic Compounds by GC/MS - LCS
Batch: Prep Method:Sample ID: OQ35733-002

35733 5030B
Analytical Method: 8260B

Matrix: Aqueous

Parameter Result Q % Rec
Spike Amount Analysis Date% Rec LimitDil(ug/L) (ug/L)

Methyl tertiary butyl ether (MTBE) 48 10/24/2013 11509550 70-1301
Surrogate Q % Rec Acceptance Limit
Bromofluorobenzene 104 70-130
1,2-Dichloroethane-d4 85 70-130
Toluene-d8 108 70-130

Note: Calculations are performed before rounding to avoid round-off errors in calculated results

PQL = Practical quantitation limit
ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

J = Estimated result < PQL and > MDL
N = Recovery is out of criteriaP = The RPD between two GC columns exceeds 40%
+ = RPD is out of criteria_
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Volatile Organic Compounds by GC/MS - LCSD
Batch: Prep Method:Sample ID: OQ35733-003

35733 5030B
Analytical Method: 8260B

Matrix: Aqueous

Parameter Result Q % Rec
Spike Amount Analysis Date% RPD % Rec Limit % RPD LimitDil(ug/L) (ug/L)

Methyl tertiary butyl ether (MTBE) 49 10/24/2013 12139950 70-1303.7 201
Surrogate Q % Rec Acceptance Limit
Bromofluorobenzene 100 70-130
1,2-Dichloroethane-d4 86 70-130
Toluene-d8 106 70-130

Note: Calculations are performed before rounding to avoid round-off errors in calculated results

PQL = Practical quantitation limit
ND = Not detected at or above the MDL
Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"

J = Estimated result < PQL and > MDL
N = Recovery is out of criteriaP = The RPD between two GC columns exceeds 40%
+ = RPD is out of criteria_
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Appendix B 

 

Data Validation Reports
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HUNTER STEWART 
ELECTRONIC VALIDATION REVIEW REPORT 

SDG: OD05014 
FST-26 

 
 
 
 
 
 

Analytical data were evaluated in accordance with applicable USEPA SW-846 method requirements, “USEPA 
Contract Laboratory Program National Functional Guidelines for Organic Data Review” (October 1999),  
“USEPA Contract Laboratory Program National Functional Guidelines for Inorganic Data Review” (July 2002), 
analytical method control criteria, the analytical laboratory Quality Assurance Control Limits, the Fort Stewart 
Military Reservation and Hunter Army Airfield Quality Assurance Project Plan (ARCADIS-2008), and 
professional judgment.   

 
The data review summarized in this report includes a review of all sample collection documentation and the 
electronic data validation of the analytical data housed in the project database.  Sample collection 
documentation included sample collection logs and chains of custody.  The electronic data validation was 
performed utilizing the EQuIS Data Qualification Module (DQM).  DQM checks for the following parameters: 
 

n  Holding times and preservation; 

n  Blank contamination; 

1. Method blanks, 

2. Trip blanks, 

3. Equipment blanks; 

n  Matrix spike and Duplicate sample recovery; 

n  Matrix Spike and Matrix Spike Duplicate relative percent differences; 

n  Laboratory Control Sample and Duplicate recovery;  

n  Laboratory Control Sample and Duplicate relative percent differences;  

n  Surrogate recovery (organic analyses only); and 

n  Field duplicate relative percent difference. 

Manual review was performed for the following items:  

n  Sample dilutions and reporting limits; 

n  Case Narratives; and 

n  Laboratory Duplicates  

 

Data was generated by Shealy Environmental Services, Inc. – West Columbia, South Carolina and Test 
America – Savannah Laboratories.  Data qualifiers were applied electronically to the database with any 
additional qualifiers added manually.  A summary of the data as amended by data qualifiers is included with 
the original hard copy reports. 

The attached table summarizes the data that were qualified due to QC deficiencies.  The table indicates 
compounds/analytes qualified based on electronic and manual validation.  Refer to the associated method 
section of the validation checklist for a detailed explanation of qualification.  All other data in these SDGs are 
considered usable as reported. 
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HUNTER STEWART 
ELECTRONIC VALIDATION REVIEW REPORT 

SDG: OD05014 
FST-26 

 
 
 
 
 
 

The following list of data qualifiers and definitions were applied in accordance with qualification criteria defined in 
the greater than guidance documents: 
 
UB Compound/analyte detected in blank or associated blank, qualified as a non-detect at listed value. 
 
J The analyte was positively identified, but the associated numerical value is the approximate concentration 

of the analyte in the sample.  
 
UJ The analyte was not detected greater  than the reporting limit; however, the reported quantitation limit is 

approximate and may, or may not represent the actual limit of quantitation necessary to accurately and 
precisely measure analyte in the sample.  

 
R The sample result is rejected due to serious deficiencies in the ability to analyze the sample and meet 

quality control criteria; and the presence or absence of the analyte cannot be verified. 
 

U Not detected at the quantitative reporting limit 

 

 
DQM RUN BY: Rachelle Borne June 11, 2013 

REVIEW PERFORMED BY: Rachelle Borne June 11, 2013 

SIGNATURE: 
 

June 11, 2013 
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HUNTER STEWART 
ELECTRONIC VALIDATION REVIEW REPORT 

SDG: OD05014 
FST-26 

 
 
 
 
 
 

The following samples were included in this SDG: 
SDG Sample ID Sample Date Parent Sample 

OD05014 26-MW-55(040313) 4/3/2013  
OD05014 26-MW-56(040313) 4/3/2013  
OD05014 26-MW-57(040213) 4/2/2013  
OD05014 26-MW-58(040213) 4/2/2013  
OD05014 26-MW-59(040313) 4/3/2013  
OD05014 Trip Blank_20130403 4/3/2013  
OD05014 26-DUP-01(040313) 4/3/2013 26-MW-54(040313) 
OD05014 26-DUP-02(040313) 4/3/2013 26-MW-55(040313) 
OD05014 26-MW-06R(040313) 4/3/2013  
OD05014 26-MW-07(040313) 4/3/2013  
OD05014 26-MW-09(040313) 4/3/2013  
OD05014 26-MW-15R(040313) 4/3/2013  
OD05014 26-MW-16(040313) 4/3/2013  
OD05014 26-MW-19(040313) 4/3/2013  
OD05014 26-MW-20(040313) 4/3/2013  
OD05014 26-MW-21(040313) 4/3/2013  
OD05014 26-MW-23(040313) 4/3/2013  
OD05014 26-MW-24R(040313) 4/3/2013  
OD05014 26-MW-25R(040313) 4/3/2013  
OD05014 26-MW-28R(040313) 4/3/2013  
OD05014 26-MW-31(040213) 4/2/2013  
OD05014 26-MW-32(040213) 4/2/2013  
OD05014 26-MW-33(040213) 4/2/2013  
OD05014 26-MW-35(040313) 4/3/2013  
OD05014 26-MW-36R(040313) 4/3/2013  
OD05014 26-MW-38(040313) 4/3/2013  
OD05014 26-MW-39(040213) 4/2/2013  
OD05014 26-MW-40(040213) 4/2/2013  
OD05014 26-MW-41(040313) 4/3/2013  
OD05014 26-MW-42(040213) 4/2/2013  
OD05014 26-MW-43(040213) 4/2/2013  
OD05014 26-MW-47(040213) 4/2/2013  
OD05014 26-MW-49(040213) 4/2/2013  
OD05014 26-MW-50(040213) 4/2/2013  
OD05014 26-MW-51(040213) 4/2/2013  
OD05014 26-MW-52(040213) 4/2/2013  
OD05014 26-MW-53(040313) 4/3/2013  
OD05014 26-MW-54(040313) 4/3/2013  
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HUNTER STEWART 
ELECTRONIC VALIDATION REVIEW REPORT 

SDG: OD05014 
FST-26 

 
 
 
 
 
 

ANALYTICAL DATA PACKAGE DOCUMENTATION 
 
GENERAL INFORMATION 

Items Reviewed 
 

Reported 
Performance 
Acceptable 

 
Not 

No Yes No Yes Required 
1.  Sample results  X  X  
2.  Parameters analyzed  X  X  
3.  Methods of analysis  X  X  
4.  Reporting limits of analysis  X  X  
5.  Master tracking list  X  X  
6.  Sample collection date  X  X  
7.  Laboratory sample received date  X  X  
8.  Sample preparation/extraction date  X  X  
9.  Sample analysis date  X  X  
10.  Copy of chain-of-custody form signed by 
          lab sample custodian  X  X  

11.  Narrative summary of QA or sample 
          problems provided  X  X  

12.  Laboratory Signature  X  X  
13.  South Carolina Certification Number  X  X  

QA - quality assurance 
 
The analytical report was complete with the following exceptions or notations. 
 
Note: The laboratory reported values between the quantitative reporting limit and the method detection limit as 

estimated concentrations.  The “J” qualifier was retained in this validation.  Non-detect values are 
reported at the quantitative reporting limit. 
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HUNTER STEWART 
ELECTRONIC VALIDATION REVIEW REPORT 

SDG: OD05014 
FST-26 

 
 
 
 
 
 

VOLATILE ORGANIC COMPOUNDS 

Items Reviewed 
DQM Deficiency Qualification 

Applied 
No Yes No Yes 

1. Holding times/Preservation DQM  DQM  
2. Reporting limits M  M  
3. Blanks     
     A.  Method blanks  DQM  DQM  
     B.  Equipment blanks NA  NA  
     C.  Trip blanks DQM  DQM  
4. Surrogate spike recoveries DQM  DQM  
5.  Laboratory control sample (LCS) 
     A.  LCS %R DQM  DQM  

     B.  LCS duplicate (LCSD) %R DQM  DQM  
     C.  LCS/LCSD RPD DQM  DQM  
6. Matrix spike (MS)     
      A. MS %R DQM  DQM  
      B. MS duplicate (MSD) %R DQM  DQM  
      C. MS/MSD precision (RPD) DQM  DQM  
7. Field/Lab Duplicate precision (RPD)  DQM  DQM 

M – Manual Review       %R - percent recovery RPD - relative percent difference  
DQM – Data Qualification Module 
 
Comments: 
This section presents a discussion of any additions or changes to the electronic data validation for compounds 
analyzed by Method 8260B. 
 
6. Sample 26-MW-58(040213) was used as the MS.  The recoveries were acceptable. 
 
 Sample 26-MW-24R(040313) was used as the MS/MSD.  The recoveries and RPDs were acceptable. 
 
 Sample 26-DUP-02(040313) was used as the MS/MSD.  The recoveries and RPDs were acceptable. 
 
 Sample 26-MW-21(040313) was used as the MS.  The recoveries were acceptable. 
 
7. Sample 26-MW-56(040313) was used as the laboratory duplicate.  The RPD for MTBE was above the 

control limit.  The parent sample was qualified as estimated for this compound. 
 
 Sample 26-DUP-01(040313) was collected as a field duplicate of 26-MW-54(040313).  The RPDs were 

acceptable at less than 40%. 
 
 Sample 26-DUP-02(040313) was collected as a field duplicate of 26-MW-55(040313).  The RPDs were 

acceptable at less than 40%. 
 
  
 
  



OD05014
FST-26

SDG Sample ID Method Analyte Result Units Qualifier Reason Dilution
OD05014 26-MW-56(040313) SW8260 Methyl tert-butyl ether 24 ug/l J LD RPD 1
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HUNTER STEWART 
ELECTRONIC VALIDATION REVIEW REPORT 

SDG: OJ18025 
FST-26 

 
 
 
 
 
 

Analytical data were evaluated in accordance with applicable USEPA SW-846 method requirements, “USEPA 
Contract Laboratory Program National Functional Guidelines for Organic Data Review” (October 1999),  
“USEPA Contract Laboratory Program National Functional Guidelines for Inorganic Data Review” (July 2002), 
analytical method control criteria, the analytical laboratory Quality Assurance Control Limits, the Fort Stewart 
Military Reservation and Hunter Army Airfield Quality Assurance Project Plan (ARCADIS-2008), and 
professional judgment.   

 
The data review summarized in this report includes a review of all sample collection documentation and the 
electronic data validation of the analytical data housed in the project database.  Sample collection 
documentation included sample collection logs and chains of custody.  The electronic data validation was 
performed utilizing the EQuIS Data Qualification Module (DQM).  DQM checks for the following parameters: 
 

n  Holding times and preservation; 

n  Blank contamination; 

1. Method blanks, 

2. Trip blanks, 

3. Equipment blanks; 

n  Matrix spike and Duplicate sample recovery; 

n  Matrix Spike and Matrix Spike Duplicate relative percent differences; 

n  Laboratory Control Sample and Duplicate recovery;  

n  Laboratory Control Sample and Duplicate relative percent differences;  

n  Surrogate recovery (organic analyses only); and 

n  Field duplicate relative percent difference. 

Manual review was performed for the following items:  

n  Sample dilutions and reporting limits; 

n  Case Narratives; and 

n  Laboratory Duplicates  

 

Data was generated by Shealy Environmental Services, Inc. – West Columbia, South Carolina and Test 
America – Savannah Laboratories.  Data qualifiers were applied electronically to the database with any 
additional qualifiers added manually.  A summary of the data as amended by data qualifiers is included with 
the original hard copy reports. 

The attached table summarizes the data that were qualified due to QC deficiencies.  The table indicates 
compounds/analytes qualified based on electronic and manual validation.  Refer to the associated method 
section of the validation checklist for a detailed explanation of qualification.  All other data in these SDGs are 
considered usable as reported. 
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The following list of data qualifiers and definitions were applied in accordance with qualification criteria defined in 
the greater than guidance documents: 
 
UB Compound/analyte detected in blank or associated blank, qualified as a non-detect at listed value. 
 
J The analyte was positively identified, but the associated numerical value is the approximate concentration 

of the analyte in the sample.  
 
UJ The analyte was not detected greater  than the reporting limit; however, the reported quantitation limit is 

approximate and may, or may not represent the actual limit of quantitation necessary to accurately and 
precisely measure analyte in the sample.  

 
R The sample result is rejected due to serious deficiencies in the ability to analyze the sample and meet 

quality control criteria; and the presence or absence of the analyte cannot be verified. 
 

U Not detected at the quantitative reporting limit 

 

 
DQM RUN BY: Rachelle Borne 11/15/13 

REVIEW PERFORMED BY: Rachelle Borne 11/15/13 

SIGNATURE: 
 

11/15/13 
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The following samples were included in this SDG: 
SDG Sample ID Sample Date Parent Sample 

OJ18025 26-MW-06R (101513) 10/15/2013  
OJ18025 26-MW-07 (101513) 10/15/2013  
OJ18025 26-MW-09R (101513) 10/15/2013  
OJ18025 26-MW-15R (101513) 10/15/2013  
OJ18025 26-MW-16 (101513) 10/15/2013  
OJ18025 26-MW-19 (101613) 10/16/2013  
OJ18025 26-MW-20 (101513) 10/15/2013  
OJ18025 26-MW-21 (101613) 10/16/2013  
OJ18025 26-MW-23 (101513) 10/15/2013  
OJ18025 26-MW-24R (101513) 10/15/2013  
OJ18025 26-MW-25R (101513) 10/15/2013  
OJ18025 26-MW-28R (101513) 10/15/2013  
OJ18025 26-MW-31 (101613) 10/16/2013  
OJ18025 26-MW-32 (101613) 10/16/2013  
OJ18025 26-MW-33 (101613) 10/16/2013  
OJ18025 26-MW-35 (101513) 10/15/2013  
OJ18025 26-MW-36R (101513) 10/15/2013  
OJ18025 26-MW-38 (101613) 10/16/2013  
OJ18025 26-MW-39 (101713) 10/17/2013  
OJ18025 26-MW-40 (101713) 10/17/2013  
OJ18025 26-MW-41 (101613) 10/16/2013  
OJ18025 26-MW-42 (101613) 10/16/2013  
OJ18025 26-MW-43 (101613) 10/16/2013  
OJ18025 26-MW-49 (101613) 10/16/2013  
OJ18025 26-MW-50 (101613) 10/16/2013  
OJ18025 26-MW-51 (101613) 10/16/2013  
OJ18025 26-MW-52 (101613) 10/16/2013  
OJ18025 26-MW-53 (101613) 10/16/2013  
OJ18025 26-MW-54 (101613) 10/16/2013  
OJ18025 26-MW-55 (101513) 10/15/2013  
OJ18025 26-MW-56 (101613) 10/16/2013  
OJ18025 26-MW-57 (101613) 10/16/2013  
OJ18025 26-MW-58 (101613) 10/16/2013  
OJ18025 26-MW-59 (101513) 10/15/2013  
OJ18025 TRIP BLANK 10/18/2013  
OJ18025 DUP-1 (101513) 10/15/2013 26-MW-55 (101513) 
OJ18025 DUP-2 (101613) 10/16/2013 26-MW-54 (101613) 
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ANALYTICAL DATA PACKAGE DOCUMENTATION 
 
GENERAL INFORMATION 

Items Reviewed 
 

Reported 
Performance 
Acceptable 

 
Not 

No Yes No Yes Required 
1.  Sample results  X  X  
2.  Parameters analyzed  X  X  
3.  Methods of analysis  X  X  
4.  Reporting limits of analysis  X  X  
5.  Master tracking list  X  X  
6.  Sample collection date  X  X  
7.  Laboratory sample received date  X  X  
8.  Sample preparation/extraction date  X  X  
9.  Sample analysis date  X  X  
10.  Copy of chain-of-custody form signed by 
          lab sample custodian  X  X  

11.  Narrative summary of QA or sample 
          problems provided  X  X  

12.  Laboratory Signature  X  X  
13.  South Carolina Certification Number  X  X  

QA - quality assurance 
 
The analytical report was complete with the following exceptions or notations. 
 
Note: The laboratory reported values between the quantitative reporting limit and the method detection limit as 

estimated concentrations.  The “J” qualifier was retained in this validation.  Non-detect values are 
reported at the quantitative reporting limit. 
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VOLATILE ORGANIC COMPOUNDS 

Items Reviewed 
DQM Deficiency Qualification 

Applied 
No Yes No Yes 

1. Holding times/Preservation DQM  DQM  
2. Reporting limits M  M  
3. Blanks     
     A.  Method blanks  DQM  DQM  
     B.  Equipment blanks NA  NA  
     C.  Trip blanks DQM  DQM  
4. Surrogate spike recoveries DQM  DQM  
5.  Laboratory control sample (LCS) 
     A.  LCS %R DQM  DQM  

     B.  LCS duplicate (LCSD) %R DQM  DQM  
     C.  LCS/LCSD RPD DQM  DQM  
6. Matrix spike (MS)     
      A. MS %R DQM   DQM 
      B. MS duplicate (MSD) %R DQM   DQM 
      C. MS/MSD precision (RPD) DQM  DQM  
7. Field/Lab Duplicate precision (RPD) DQM  DQM  

M – Manual Review       %R - percent recovery RPD - relative percent difference  
DQM – Data Qualification Module 
 
Comments: 
This section presents a discussion of any additions or changes to the electronic data validation for compounds 
analyzed by Method 8260B. 
 
 
6A. Samples 26-MW-24R and 26-MW-58(101613) were used as the MS/MSDs.  The recoveries and RPDs 

were acceptable.  Sample 26-m2-55(101513) was used as the MS/MSD.  The recovery of methyl tert 
butyl ether was above the control limit in the MS and the MSD.  This compound was detected in the 
parent sample and therefore qualified as estimated. 

 
7. Sample DUP-1 (101513) was collected as a field duplicate of 26-MW-55 (101513).  The RPDs were 

acceptable at less than 40%. 
 
 Sample DUP-02 (101613) was collected as a field duplicate of 26-MW-54(101613).  The RPDs were 

acceptable at less than 40%. 
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Monitoring Well MW-19 Trend Plot 
SWMU 26, Fort Stewart, Georgia 
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Monitoring Well MW-23 Trend Plot 
SWMU 26, Fort Stewart, Georgia 
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Monitoring Well MW-32 Trend Plot 
SWMU 26, Fort Stewart, Georgia 
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Monitoring Well MW-33 Trend Plot 
SWMU 26, Fort Stewart, Georgia 
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Monitoring Well MW-39 Trend Plot 
SWMU 26, Fort Stewart, Georgia 
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Monitoring Well MW-40 Trend Plot 
SWMU 26, Fort Stewart, Georgia 
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Monitoring Well MW-42 Trend Plot 
SWMU 26, Fort Stewart, Georgia 
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Monitoring Well MW-43 Trend Plot 
SWMU 26, Fort Stewart, Georgia 
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Monitoring Well MW-50 Trend Plot 
SWMU 26, Fort Stewart, Georgia 
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Monitoring Well MW-51 Trend Plot 
SWMU 26, Fort Stewart, Georgia 
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Monitoring Well MW-52 Trend Plot 
SWMU 26, Fort Stewart, Georgia 
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Monitoring Well MW-53 Trend Plot 
SWMU 26, Fort Stewart, Georgia 
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Monitoring Well MW-54 Trend Plot 
SWMU 26, Fort Stewart, Georgia 
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Monitoring Well MW-55 Trend Plot 
SWMU 26, Fort Stewart, Georgia 
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Monitoring Well MW-56 Trend Plot 
SWMU 26, Fort Stewart, Georgia 
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MTBE and Naphthalene Remediation 
Goal Calculations 
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MEMO 

To: 

Shelley Gibbons 

Copies: 

Scott Bostian 

From:  

Alexandra Meyers 
Shawn Sager 
 

 

Date: ARCADIS Project No.: 

17 August 2015 10153004.0001.26RPT 

Subject:  

Development of Health Based Remediation Goals for the Former 724th Tanker 
Purging Station (Solid Waste Management Unit [SWMU] 26), Fort Stewart, Georgia 
 

Groundwater at SWMU 26 is monitored as part of the corrective action plan. Methyl-tert-butyl either 
(MTBE) and naphthalene were detected in groundwater at concentrations exceeding the United States 
Environmental Protection Agency (USEPA) Tapwater Regional Screening Levels (RSLs) as reported in 
Seventeenth (17th) and Eighteenth (18th) Corrective Action Plan (CAP) Progress Report (ARCADIS 
2013a,b). The Georgia Department of Natural Resources, Environmental Protection Division (GAEPD) 
requested derivation of site-specific health based remediation goals (RGs) to be incorporated into the next 
CAP Progress report. In the response to comment letter, ARCADIS indicated that groundwater was not 
used as a potable water supply nor was the site developed. There are no plans to develop SWMU 26. 
Therefore, the most likely exposure pathway would be if a construction or utility worker were to dig a 
trench for subsurface utilities. However, the GAEPD indicated in a comment to the Nineteenth (19th) CAP 
to which this is an appendix, that all groundwater in Georgia must be considered to be a potential source 
for drinking water. As a result, RGs were developed for a hypothetical future child and adult resident and a 
hypothetical future commercial worker based on potable use of groundwater. RGs were calculated for 
MTBE and naphthalene based on direct contact with groundwater (incidental ingestion, dermal absorption, 
and inhalation of vapors).  

The remainder of this memo includes an exposure assessment, toxicity assessment, and derivation of 
goals. 

Exposure Assessment 

ARCADIS G&M of North Carolina, Inc. 

801 Corporate Center Drive 

Suite 300 

Raleigh 

North Carolina 27607 

Tel 919 854 1282 

Fax 919 854 5448 

 

 
ARCADIS G&M of North Carolina, 
Inc.  
 
NC Engineering License # C-1869 
NC Surveying License # C-1869 
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Although unlikely, groundwater could be used as a potable water supply. If this were to occur and if 
SWMU 26 were redeveloped, then a hypothetical future child and adult resident could occur contact 
groundwater through ingestion, dermal contact while washing hands and showering, and inhalation of 
volatiles during showering and household use. The exposure parameters used to calculate RGs are 
presented below as well as in Table 1: 

· Averaging time of 25,550 days (70 years × 365 days per year) for cancer effects and averaging time 
of 2,190 days (6 years × 365 days per year) for a child and 7,300 days (20 years × 365 days per 
year) for an adult for non-cancer effects (USEPA 1989); 

· Exposure duration of 6 years for a child and 20 years for an adult (USEPA 2014); 

· Exposure frequency of 350 days per year for 24 hours per day for both a hypothetical future child 
and adult resident (USEPA 2014); 

· Groundwater ingestion rate of 0.78 liters per day (L/day) for a hypothetical future child resident and 
2.5 L/day for a hypothetical future adult resident (USEPA 2014); 

· Exposed skin surface area of 6,378 square centimeters (cm2) for a hypothetical future child 
resident and 20,000 cm2 for a hypothetical future adult resident (USEPA 2014); and 
 

· Groundwater dermal exposure time of 0.54 hours per day for a hypothetical future child resident 
and 0.71 hours per day for a hypothetical future adult resident (USEPA 2014). 

If SWMU 26 were redeveloped and used for non-residential purposes, it is possible, albeit unlikely, that a 
future commercial worker could occur use the groundwater as a potable water source and contact 
groundwater through ingestion, dermal contact, and inhalation of volatiles while washing hands. The 
exposure parameters used to calculate the RGs are presented in Table 1 and summarized below: 

· Averaging time of 25,550 days (70 years × 365 days per year) for cancer effects and averaging time 
of 9,125 days (25 years × 365 days per year) for non-cancer effects (USEPA 1989); 

· Exposure duration of 25 years (USEPA 2014); 

· Exposure frequency of 250 days per year for 8 hours per day (USEPA 2014); 

· Groundwater ingestion rate of 1.25 liters per day (professional judgement; a worker is assumed to 
consume half the daily intake of water at their place of work); 

· Exposed hands skin surface area of 980 cm2 (USEPA 2011); and 
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· Groundwater dermal exposure time of 0.25 hours per day (professional judgement).  

Typically, utility trenches are three feet below ground surface (bgs). Depth to water at SWMU 26 is six feet 
bgs. Therefore, it is unlikely that a construction or utility worker would contact water seeping into the 
trench. The worker could inhale vapors migrating into the trench. Thus, the most likely exposure pathway 
is inhalation of vapors migrating from groundwater by a hypothetical future construction or utility worker. 
Nonetheless, at the request of GAEPD, it was assumed that the trench would be constructed to at least a 
depth of 6 feet so that water would seep into the trench. With these assumptions, it was assumed that a 
construction worker could be exposed to groundwater through incidental ingestion, dermal contact, and 
inhalation of volatiles that migrate into the excavation area. The exposure parameters are presented in 
Table 1 and are summarized as follows: 

• Averaging time of 25,550 days (70 years × 365 days per year) for cancer effects; and averaging 
time of 182 days (26 weeks × 7 days per week) for non-cancer effects (USEPA 1989); 

• Exposure duration of 26 weeks assuming that the excavation lasted for six months (professional 
judgment); 

• Exposure frequency of 5 workdays per week for eight hours per day or a standard 40 hour work 
week (professional judgment); 

• Groundwater ingestion rate of 0.002 liters per day (professional judgement; a construction worker is 
assumed to consume 1/10th the ingestion rate during swimming); 

• Exposed skin surface area of 3,527 cm2 (USEPA 2014); and 

• Groundwater contact or dermal exposure time of 2 hours per day (professional judgement) 
assuming that once the groundwater seeped into the trench, the worker would not linger in the 
trench but would work to create a safe work environment. 

The equations used to evaluate groundwater exposure by a hypothetical future resident and hypothetical 
future commercial worker are presented in Table 2. The equations used to evaluate groundwater exposure 
by a hypothetical future construction worker are presented in Table 3.  

Emissions via volatilization from groundwater into a trench were estimated following Virginia Department of 
Environmental Quality (VDEQ; 2012) guidance (Table 3). The volatilization factor was calculated assuming 
that there was a mass transfer from the groundwater to the soil at the bottom of the trench into the air in the 
trench driven by molecular diffusion. The result of the volatilization factor calculation for each constituent is 
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presented in Table 4. Absorption parameters used to estimate dermal exposure to groundwater are 
presented in Table 5. 

Toxicity Assessment 

The toxicity assessment discusses the two general categories of toxic effects (noncarcinogenic and 
carcinogenic) and constituent-specific toxicity values used to calculate potential risks for these two types 
of toxic effects. The toxicity values were obtained from the USEPA (June 2015) RSL table, based on 
GAEPD recommendations (Table 6). 

Non-Carcinogenic Effects 

For many non-carcinogenic effects, protective mechanisms must be overcome before an effect is 
manifested. Therefore, a finite dose (threshold), below which adverse effects will not occur, exists for non-
carcinogens. Depending on the dose, a single compound might elicit several adverse effects in the 
exposure route, the duration of exposure, and the susceptibility of the individual. Constituents may exhibit 
their toxic effects at the point of application or contact (local effect) or at other sites (systemic effects) after 
they have been absorbed into and distributed throughout the body. Most constituents can produce more 
than one type of toxic effect, depending on the dose and the susceptibility of the exposed individual or 
receptor. The goal of toxicity studies for application in risk assessment is to identify the most sensitive toxic 
effect and the exposure levels that are expected to be safe.  

For a given constituent, the dose or concentration that elicits no adverse effect when evaluating the most 
sensitive response in the most sensitive species studied is referred to as the “no observed adverse effect 
level” (NOAEL). The NOAEL is used to establish non-cancer toxicity values (called reference doses [RfDs] 
or reference concentrations [RfCs]). The RfD and RfC represent a daily oral and inhalation exposure level 
that is not expected to cause adverse non-carcinogenic health effects, respectively. USEPA has not yet 
developed toxicity values for dermal exposure. Therefore, dermal RfDs were calculated by multiplying the 
oral RfD by the percent oral absorption efficiency as obtained from USEPA (2004) guidance.  

Subchronic toxicity values were used to evaluate the potential for adverse health effects associated with 
exposure to constituents over a period of 2 weeks to 7 years, which apply to the construction worker 
scenario. Subchronic RfDs and RfCs are available for MTBE from the Agency for Toxic Substances and 
Disease Registry (ATSDR; 2015). A subchronic RfD is also available for naphthalene from ATSDR (2015). 
A subchronic RfC is unavailable for naphthalene; therefore, the chronic RfC was used to assess exposure 
to naphthalene. The RfDs and RfCs are presented in Table 6. 

Carcinogenic Effects 

http://oehha.ca.gov/tcdb/index.asp
http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/index.htm
http://www.epa.gov/iris
http://www.deq.virginia.gov/Programs/LandProtectionRevitalization/RemediationProgram/VoluntaryRemediationProgram/VRPRiskAssessmentGuidance/Guidance.aspx
http://www.deq.virginia.gov/Programs/LandProtectionRevitalization/RemediationProgram/VoluntaryRemediationProgram/VRPRiskAssessmentGuidance/Guidance.aspx
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Cancer induction in humans and animals by chemicals proceeds through a complex series of reactions and 
processes. Carcinogenic constituents may produce tumors at the point of application or contact, or they 
may produce tumors in other tissues after they have been distributed throughout the body. Some 
constituents are associated only with one or two tumor types, while others may cause tumors at many 
different sites. 

For carcinogens, USEPA’s Cancer Guidelines (USEPA 2005) recommend a conservative default 
approach in which it is assumed that any level of exposure could cause cancer when data are not 
adequate to understand the mode of action. USEPA generally considers a linear dose-response model, 
and extrapolates from either the lowest dose or point of departure from laboratory animal data using a 
mathematical model that plots a line through the zero point and, based on the slope of this dose-response 
line, assigns a risk level for increasingly smaller doses of a particular compound. While constructing the 
linear extrapolation from animal or human data, USEPA uses values that are based on a 95 percent upper 
confidence limit (UCL) of the dose/response slope. Therefore, any risk estimates derived from the model 
are based on values higher than those reported in the underlying studies and not the most likely estimates 
generated by applying the mathematical model to the actual study data. The UCL for the slope of this line 
is called the cancer slope factor (CSF) or inhalation unit risk (IUR). CSFs and IURs are used to assess 
oral and inhalation carcinogenic risk, respectively. USEPA has not yet developed toxicity values for dermal 
exposure for MTBE or naphthalene. Therefore, dermal RfDs were calculated by dividing the oral CSF by 
the percent oral absorption efficiency as obtained from USEPA (2004) guidance. Table 6 presents the 
carcinogenic toxicity values.. 

Health Based Remediation Goal Derivation  

An RG for cancer (RGc) and non-cancer effects (RGnc) were derived for the hypothetical future child and 
adult resident, hypothetical future commercial worker, and construction worker assuming a target cancer 
risk of 1 in 1,000,000 (1×10-6) and target hazard quotient of 1 for non-cancer effects in Tables 7 through 
Table 10, respectively.  

The final RG for each receptor was derived by taking the minimum result of the RG based on cancer and 
non-cancer effects as presented in Table 11 In addition, the hypothetical future resident RG is based on 
the minimum RG for the child and adult resident. 
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Table 1
Receptor Exposure Parameters

Solid Waste Management Unit (SWMU) 26
Fort Stewart, Georgia

Parameter Symbol Units Child Adult
0 to 6 years 6 to 30 years

[ref] [ref] [ref] [ref]

General Factors
Averaging Time (cancer) ATc days 25,550 [1,2,a] 25,550 [1,2,a] 25,550 [1,2,a] 25,550 [1,2,a]
Averaging Time (noncancer) ATnc days 2,190 [1,2,a] 7,300 [1,2,a] 9,125 [1,2,a] 182 [1,2,a]
Body Weight BW kg 15 [1,2] 80 [2] 80 [2] 80 [2]
Exposure Frequency EF days/year 350 [1,2] 350 [1,2] 250 [2,3] –
Exposure Duration ED years 6 [2] 20 [2] 25 [1,2] –
Subchronic Exposure
Exposure Frequency - subchronic EFsc days/week – – – 5 PJ [d]
Exposure Duration - subchronic EDsc weeks – – – 26 PJ [d]

Inhalation
Exposure Time ET hour/day 24 PJ 24 PJ 8 PJ 8 PJ
Conversion Factor CF day/hour 0.042 0.042 0.042 0.042

Groundwater - Ingestion (Oral)
Groundwater Ingestion Rate IRgw L/day 0.78 [2] 2.5 [2] 1.25 [1,b] 0.002 PJ [e]

Groundwater - Dermal Contact
Exposed Skin Surface Area SSAgw cm² 6,378 [2] 20,900 [2] 980 [2,c] 3,527 [2]
Exposure Time; groundwater contact ETgw hours/day 0.54 [2] 0.71 [2] 0.25 PJ [c] 2 PJ

References [ref]:
[1] USEPA 1989
[2] USEPA 2014
[3] USEPA 2011

[a] The averaging time for cancer risk is the expected lifespan of 70 years expressed in days.  
The averaging time for non-cancer hazard is the total exposure duration (ED) expressed in days.

[b] It was assumed that a worker may get up to half the adult daily water intake at the place of work.
[c]

[d] The construction worker is assumed to work 5 times a week for 26 weeks.
[e] The incidential groundwater ingestion rate for the construction worker is assumed to be 1/10th the ingestion rate during swimming (USEPA 2011).

cm2 Centimeter squared.
kg Kilogram.
L Liter.
mg Milligram.
PJ Professional Judgement.

A worker is assumed to wash their hands with groundwater used as drinking water. Therefore, skin surface area was set equal to that of an adult 
worker's hands and the exposure time was assumed to be a quarter of an hour a day. 

Resident
Construction 

Worker
Commercial

Worker



Table 2
Site-Specific Remediation Goal Equations for Groundwater Based on Residential and Commercial Worker Exposure

Solid Waste Management Unit (SWMU) 26
Fort Stewart, Georgia

ROUTE-SPECIFIC CONCENTRATION GOALS:

Oral:

Dermal:

Inhalation:

RG BASED ON CANCER EFFECTS:  (combining all exposure routes) 

RG BASED ON NON-CANCER EFFECTS:  (combining all exposure routes) 

RG  =  MINIMUM  of  RGC  and  RGNC

Variable Definitions:
ATC Averaging time for cancer effects (days) (Table 1).
ATNC Averaging time for non-cancer effects (days) (Table 1).
BW Body weight (kg) (Table 1).
CF Conversion Factor 0.042 day/hour.
CSF Cancer slope factor for oral (CSFo) and dermal (adjusted to an absorbed dose, CSFa)

exposure (kg-day/mg [inverse mg/kg/day]) (Table 6).
ED Exposure duration (years) (Table 1).
EF Exposure frequency (days/year) (Table 1).
ETgw Exposure time for groundwater contact (hours/day) (Table 1).
IRgw Ingestion rate of groundwater (L/day) (Table 1).
IUR Inhalation Unit Risk (m³/µg) (Table 6).
Kp Permeability coefficient (cm/hour) (Table 5).
RfC Reference concentration (mg/m³) (Table 6).
RfD Reference dose for oral (RfDo) or dermal (adjusted to an absorbed dose, RfDa)

exposure (mg/kg/day) (Table 6).
RG Remediation goal for groundwater (mg/L).
SSAgw Exposed skin surface area for groundwater contact (cm²) (Table 1).
TCR Target cancer risk (unitless).
THQ Target hazard quotient for non-cancer effects (unitless).
VFres Volatilization factor for residential tap water (0.5 L/m³) (USEPA 1991).

1

(TCR or  THQ) × BW  ×  (ATC  or   ATNC) × (1,000 cm³/L)

     RGC =

     RGNC =

(RGd)C or  NC

[ 1 / (RGo)NC ]  +  [ 1 / (RGd)NC ]  + [ 1 / (RGi)NC ] 

[ 1 / (RGo)C ]  +  [ 1 / (RGd)C ]  + [ 1 / (RGi)C ] 

=

=

SSAgw  ×  Kp  ×  ETgw  ×  EF  ×  ED ×  [ CSFa or  (1/RfDa) ]

(TCR or  THQ) × (ATC  or   ATNC) (RGi)C or  NC

(RGo)C or  NC
(TCR or  THQ) × BW  ×  (ATC  or   ATNC)

IRgw  ×  EF  ×  ED ×  [ CSFo or  (1/RfDo) ]
=

1

VFres  × ET × CF ×  EF  ×  ED ×  [ (IUR × 10-3 mg/µg) or  (1/RfC) ]



Table 3
Site-Specific Remediation Goal Equations for Groundwater Based on Construction Worker Exposure

Solid Waste Management Unit (SWMU) 26
Fort Stewart, Georgia

ROUTE-SPECIFIC CONCENTRATION GOALS:

(TCR or  THQ) × BW  ×  (ATC  or   ATNC)
IRgw  ×  EFsc  ×  EDsc ×  [ CSFo or  (1/RfDo) ]

2  ( 1 + 3 B + 3 B² )

(TCR or  THQ) ×  (ATC  or   ATNC) 
VFw × ETgw × CF × EFsc × EDsc × [CSFi × 103 µg/mg  or  (1/RfDi)]

where: VFw   = ki  × A  × F  10-3  × 104  × 3,600 (VDEQ 2012)
ACH  ×  V

+

RG BASED ON CANCER EFFECTS:  (combining all exposure routes) 

1
[ 1 / (RGo)C ]  +  [ 1 / (RGd)C ]  + [ 1 / (RGi)C ] 

RG BASED ON NON-CANCER EFFECTS:  (combining all exposure routes) 

RG  =  MINIMUM  of  RGC  and  RGNC

if  ETgw  t*

ETgw
1 + B (1 + B)²

(RGo)C or  NC =

(TCR or  THQ) × BW  ×  (ATC  or   ATNC)

1,000 cm³/L

  +  if  ETgw  t*

 (6   ×  ETgw) / 

   Oral:

   Dermal:

   Inhalation:

SSAgw  ×  DA  ×  EFsc  ×  EDsc ×  [ CSFa or  (1/RfDa) ]
=(RGd)C or  NC

=(RGi)C or  NC

    Organics : DA [1] = 2 FA  ×  Kp   ×  

or  DA [2] = FA  ×  Kp  ×  
1,000 cm³/L

[ 1 / (RGo)NC ]  +  [ 1 / (RGd)NC ]  + [ 1 / (RGi)NC ] 
1

     RGC =

     RGNC =

ki    =
1 1
kl kg



Table 3
Site-Specific Remediation Goal Equations for Groundwater Based on Construction Worker Exposure

Solid Waste Management Unit (SWMU) 26
Fort Stewart, Georgia

Variable Definitions:
 Lag time for dermal absorption through the skin (hour) (Table 5).
 Area of trench (m2) (Table 4).
ACH Air changes per hour (h-1) (Table 4).
ATC Averaging time for cancer effects (days) (Table 1).
ATNC Averaging time for non-cancer effects (days) (Table 1).

B Dimensionless ratio of the permeability coefficient of a compound through the stratum corneum
relative to its permeability coefficient across the viable epidermis (unitless) (Table 5).

BW Body weight (kg) (Table 1).
CF Conversion Factor 0.042 day/hour.
CSF Cancer slope factor for oral (CSFo) or dermal (adjusted to an absorbed dose, CSFa)

exposure (kg-day/mg [inverse mg/kg/day]) (Table 6).

DA Dermal absorption factor (L/cm²/day) calculated using Equation [1] or [2] as appropriate.
EDsc Subchronic exposure duration (years) (Table 1).

EFsc Subchronic exposure frequency (days/year) (Table 1).
ETgw Exposure time for groundwater contact (hours/day) (Table 1).
F Fraction of trench floor through which contaminant can enter (unitless) (Table 4).
FA Fraction of absorbed water (unitless) (Table 5).
IRgw Incidental ingestion rate of groundwater (L/day) (Table 1).
IUR Inhalation Unit Risk (m³/µg) (Table 6).
kg Gas-phase mass transfer coefficient (cm/sec)  (0.833 cm/sec) × [(18 g/mol)/MW]0.335 × (T/298.15)1.005.

ki Mass transfer coefficient (cm/sec) (Table 4).
kl Liquid-phase mass transfer coefficient (cm/sec)  (0.002 cm/sec) × (T/298.15) × [(32 g/mol)/MW]1/2.

Kp Permeability coefficient (cm/hour) (Table 5).
MW Molecular weight (g/mol) (Table 4).
RfC Reference concentration (mg/m³) (Table 6).
RfD Reference dose for oral (RfDo) or dermal (adjusted to an absorbed dose, RfDa)

exposure (mg/kg/day) (Table 6).
RG Remediation goal for groundwater (mg/L).
SSAgw Exposed skin surface area for groundwater contact (cm²) (Table 1).
t* Time required to reach steady state (hour) (Table 5).
TCR Target cancer risk (unitless).
THQ Target hazard quotient for non-cancer effects (unitless).
V Volume of trench (m³) (Table 4).
VFw Volatilization factor from exposed water in a trench (L/m³) (Table 4).



Table 4
Water Volatilization Factors

Solid Waste Management Unit (SWMU) 26
Fort Stewart, Georgia

Constituent Specific Physical Parameters [a] Volatilization
Henry's Henry's Enthalpy of Enthalpy of Henry's Henry's Gas-Phase Liquid-Phase Overall Factor [c]

Molecular Law Constant Law Constant Diffusivity vaporization at Normal Critical vaporization at Law Constant at Law Constant at Mass Transfer Mass Transfer Mass Transfer Exposed Water
Constituent Weight at ref. temp. at ref temp. in Air boiling point Boiling Point Temperature water temp. [b] water temp. [b] water temp. [b] Coefficient Coefficient Coefficient in a Trench

(MW) (H) (Ho) (Dair) (Hv) (Tb) (Tc) (Hv) (H) (Ho) (KiG) (KiL) (Ki) (VFw)
(g/mol) (atm-m³/mol) (unitless) (cm²/sec) (cal/mol) (K) (K) (cal/mol) (atm-m³/mol) (unitless) (cm/sec) (cm/sec) (cm/sec) (L/m³)

Volatile Organic Compounds
Methyl tert-Butyl Ether (MTBE) 8.82E+01 5.87E-04 2.40E-02 7.53E-02 6.68E+03 3.28E+02 4.97E+02 7.17E+03 4.77E-04 1.99E-02 4.8E-01 1.18E-03 1.1E-03 1.04E+01
Naphthalene 1.28E+02 4.40E-04 1.80E-02 6.05E-02 1.04E+04 4.91E+02 7.48E+02 1.28E+04 3.04E-04 1.27E-02 4.2E-01 9.83E-04 8.3E-04 8.17E+00

Mass Transfer Coefficient Parameters 
Default input parameters, as presented in the table beneath, were used.
Parameter Unit

MWH20 g/mol 18.02 Molecular weight of water.
MWO2 g/mol 32.00 Molecular weight of oxygen.
kL,O2 cm/sec 0.002 Liquid-phase mass transfer coefficient of oxygen at 25°C.
kG,H2O cm/sec 0.833 Gas-phase mass transfer coefficient of water vapor at 25°C.
R atm-m3/mole-K 0.000082 Ideal gas constant.
Tgw oC 20 Temperature of groundwater.
T K 293.15 Average system absolute temperature.

Trench Model Input Parameters:
Default input parameters, as presented in the table beneath, were used.

Parameter Unit Value

A m2 2.23 Area of trench (length x width).  Assumed to be 3 feet wide and 8 feet long (VDEQ 2012 default).
F unitless 1 Fraction of trench floor through which contaminant can enter (VDEQ 2012 default).
V m3 4.08 Volume of trench (area x depth) (VDEQ 2012 default).
ACH h-1 2 Air changes per hour (VDEQ  2012 default).
DTrench m 1.83 Depth of trench which is equal to the depth of groundwater (Site-specific).
as cm3/cm3 0.26 Air-filled porosity in the vadose zone (default for silty clay) (Site-specific).
θT cm3/cm3 0.48 Total porosity in the vadose zone (default for silty clay) (Site-specific).

atm-m3/mol Atmosphere per meter cubed per mole. h-1 Inverse hour.
°C Degrees Celsius. K Degrees Kelvin.
cal/mol Calories per mol. L/m3 Liter per cubic meter.
cm/sec Centimeter per second. m Meter.
cm2/sec Centimeter squared per second. m2 Square Meter.
cm3/cm3 Cubic centimeter per cubic centimeter. m3 Cubic Meter.
g/mol Gram per mol.

[a] Constituent-specific physical parameters were obtained from (USEPA 2015a).
[b] Enthalpy of vaporization and Henry's Law Constant were adjusted for soil temperature based on USEPA recommended methods (USEPA 2001).
[c] Volatilization factors for water in a trench were calculated using VDEQ trench model (2012).

Assuming dispersion is occurring within a box that is a square meter in area and two meters high.



Table 5
Dermal Absorption Parameters

Solid Waste Management Unit (SWMU) 26
Fort Stewart, Georgia

Constituent Within EPD FA  t* B
Range? [a] Value [Ref] (unitless) (hour) (hour) (unitless) Source

Volatile Organic Compounds
Methyl tert-Butyl Ether (MTBE) Yes 2.1E-03 RSL 1.0E+00 3.3E-01 7.9E-01 7.6E-03 RSL
Naphthalene Yes 4.7E-02 RSL 1.0E+00 5.5E-01 1.3E+00 2.0E-01 RSL

References [ref]:
EPD Effective Prediction Domain
RSL Regional Screening Level

cm Centimeter.
mg Milligram.

[a] As defined by USEPA 2004b, constituents with a molecular weight and Kow outside the EPD are not evaluated for dermal exposu
[b] Permeability coefficient for dermal contact with constituents in water (centimeters per hour).
[c] Absorption parameters for use in the non-steady state model for dermal contact with constituents in water.

 = Lag time for dermal absorption through the skin.
 t* = Time required to reach steady state.
B = Ratio of the permeability coefficient through the stratus corneum relative to the permeability coefficient across the viable epide
FA = Fraction of absorbed water.

Kp  (cm/hour) [b]
Non-Steady State Dermal Absorption Parameters [c]Permeability Constant



Table 6
Toxicity Values

Solid Waste Management Unit (SWMU) 26
Fort Stewart, Georgia

Constituent

Dermal CSF 
(mg/kg/day)-1 [c]

Subchronic Chronic Subchronic Chronic Subchronic Chronic
Value [ref] Value [ref] Value Value Value [ref] Value [ref] Value [ref] Value Value [ref]

Volatile Organic Compounds
Methyl tert-Butyl Ether (MTBE) 1 3.0E-01 A NA 3.0E-01 NA 2.5E+00 A 3.0E+00 I 1.8E-03 C 1.8E-03 2.6E-07 C
Naphthalene 1 6.0E-01 A 2.0E-02 I 6.0E-01 2.0E-02 3.0E-03 c 3.0E-03 I NA NA 3.4E-05 C

References [ref]:
A Agency for Toxic Substances Disease Registry (ATSDR 2015).
C CalEPA, Toxicity Criteria database (CalEPA 2015).
I USEPA, Integrated Risk Information System (IRIS) (USEPA 2015b).

mg/kg/day Milligram per kilogram per day. c Chronic criteria used as subchronic.
mg/m3 Milligram per cubic meter. NA Toxicity value is not available.
(mg/kg/day)-1 Inverse milligram per kilogram per day (risk per unit dose).
(µg/m3)-1 Inverse microgram per cubic meter.

[b] ABSGI = Gastrointestinal track absorption factor; from USEPA 2015a.
[b] Toxicity values were obtained per USEPA hierarchy (USEPA 2003).
[c] RfD (dermal) = RfD (oral) × ABSGI.

CSF (dermal) = CSF (oral) / ABSGI.

Oral CSF 
(mg/kg/day)-1 [b]

Inhalation Unit 
Risk (µg/m3)-1 [b]

Inhalation RfC 
(mg/m3) [b]

Dermal RfD 
(mg/kg/day) [c]

Oral RfD 
(mg/kg/day) [b]ABSGI [a]



Site-Specific Remediation Goal Concentration Calculation for Exposure to Groundwater of a Child Resident
Solid Waste Management Unit (SWMU) 26

Fort Stewart, Georgia

CANCER EFFECTS
Route-Specific RG (mg/L) Route-Specific RG (mg/L) Minimum

Constituent DA [a] Oral Dermal Inhalation Oral Dermal Inhalation   RG [b]
(L/cm²/day) (RGo)C (RGd)C (RGi)C TCR = 1E-06 (RGo)NC (RGd)NC (RGi)NC THQ = 1 (mg/L)

Volatile Organic Compounds
Methyl tert-Butyl Ether (MTBE) 2.45E-06 [1] 1.3E-01 6.5E+00 4.1E+00 NA NA 2.8E+02 1.2E-01 C
Naphthalene 7.01E-05 [1] NA NA 3.2E-02 4.0E-01 7.0E-01 2.8E-01 3.2E-02 C

[a]  The dermal absorption factor was calculated using Equation [1] as indicated in Table 5.
[b]  Minimum of the HBGC (identified by "C") and HBGNC (identified by "N").

DA Dermal absorption. RG Remediation goal for groundwater.
L/cm2/day Liter per square centimer per day. TCR Target cancer risk.
mg/L Milligram per liter. THQ Target hazard quotient for noncancer effects.
NA Not available; insufficient data.

Equations: 
(RGo)c = (TCR × 15 × 25,550) / (0.78 × 350 × 6 × CSFo) (RGo)nc = (THQ × 15 × 2,190) / (0.78 × 350 × 6 × [1/RfDo])
(RGd)c = (TCR × 15 × 25,550) / (6,378 × DA × 350 × 6 × CSFa) (RGd)nc = (THQ × 15 × 2,190) / (6,378 × DA × 350 × 6 × [1/RfDa])
(RGi)c = (TCR × 25,550) / (0.5 × 0.042 × 0.54 × 350 × 6 × IUR) (RGi)nc = (THQ × 2,190) / (0.5 × 0.042 × 0.54 × 350 × 6 × [1/RfC]) 

Table 7

3.2E-02 1.3E-01
1.2E-01 2.8E+02

NON-CANCER EFFECTS
RGC RGNC

(mg/L) (mg/L)



Site-Specific Remediation Goal Concentration Calculation for Exposure to Groundwater of an Adult Resident
Solid Waste Management Unit (SWMU) 26

Fort Stewart, Georgia

CANCER EFFECTS
Route-Specific RG (mg/L) Route-Specific RG (mg/L) Minimum

Constituent DA [a] Oral Dermal Inhalation Oral Dermal Inhalation   RG [b]
(L/cm²/day) (RGo)C (RGd)C (RGi)C TCR = 1E-06 (RGo)NC (RGd)NC (RGi)NC THQ = 1 (mg/L)

Volatile Organic Compounds
Methyl tert-Butyl Ether (MTBE) 2.81E-06 [1] 6.5E-02 2.8E+00 9.4E-01 NA NA 2.1E+02 5.9E-02 C
Naphthalene 8.04E-05 [1] NA NA 7.2E-03 6.7E-01 9.9E-01 2.1E-01 7.2E-03 C

[a]  The dermal absorption factor was calculated using Equation [1] as indicated in Table 5.
[b]  Minimum of the HBGC (identified by "C") and HBGNC (identified by "N").

DA Dermal absorption. RG Remediation goal for groundwater.
L/cm2/day Liter per square centimer per day. TCR Target cancer risk.
mg/L Milligram per liter. THQ Target hazard quotient for noncancer effects.
NA Not available; insufficient data.

Equations: 
(RGo)c = (TCR × 80 × 25,550) / (2.5 × 350 × 20 × CSFo) (RGo)nc = (THQ × 80 × 7,300) / (2.5 × 350 × 20 × [1/RfDo])
(RGd)c = (TCR × 80 × 25,550) / (20,900 × DA × 350 × 20 × CSFa) (RGd)nc = (THQ × 80 × 7,300) / (20,900 × DA × 350 × 20 × [1/RfDa])
(RGi)c = (TCR × 25,550) / (0.5 × 0.042 × 0.71 × 350 × 20 × IUR) (RGi)nc = (THQ × 7,300) / (0.5 × 0.042 × 0.71 × 350 × 20 × [1/RfC]) 

7.2E-03 1.4E-01
5.9E-02 2.1E+02

(mg/L) (mg/L)

Table 8

NON-CANCER EFFECTS
RGC RGNC



Fort Stewart, Georgia

CANCER EFFECTS
Route-Specific RG (mg/L) Route-Specific RG (mg/L) Minimum

Constituent DA [a] Oral Dermal Inhalation Oral Dermal Inhalation   RG [b]
(L/cm²/day) (RGo)C (RGd)C (RGi)C TCR = 1E-06 (RGo)NC (RGd)NC (RGi)NC THQ = 1 (mg/L)

Volatile Organic Compounds
Methyl tert-Butyl Ether (MTBE) 1.67E-06 [1] 1.5E-01 1.1E+02 3.0E+00 NA NA 8.3E+02 1.4E-01 C
Naphthalene 4.77E-05 [1] NA NA 2.3E-02 1.9E+00 5.0E+01 8.3E-01 2.3E-02 C

[a]  The dermal absorption factor was calculated using Equation [1] as indicated in Table 5.
[b]  Minimum of the HBGC (identified by "C") and HBGNC (identified by "N").

DA Dermal absorption. RG Remediation goal for groundwater.
L/cm2/day Liter per square centimer per day. TCR Target cancer risk.
mg/L Milligram per liter. THQ Target hazard quotient for noncancer effects.
NA Not available; insufficient data.

Equations: 
(RGo)c = (TCR × 80 × 25,550) / (1.25 × 250 × 25 × CSFo) (RGo)nc = (THQ × 80 × 9,125) / (1.25 × 250 × 25 × [1/RfDo])
(RGd)c = (TCR × 80 × 25,550) / (980 × DA × 250 × 25 × CSFa) (RGd)nc = (THQ × 80 × 9,125) / (980 × DA × 250 × 25 × [1/RfDa])
(RGi)c = (TCR × 25,550) / (0.5 × 0.042 × 0.25 × 250 × 25 × IUR) (RGi)nc = (THQ × 9,125) / (0.5 × 0.042 × 0.25 × 250 × 25 × [1/RfC]) 

2.3E-02 5.7E-01

Site-Specific Remediation Goal Concentration Calculation for Exposure to Groundwater of a Commercial Worker
Solid Waste Management Unit (SWMU) 26

1.4E-01 8.3E+02

(mg/L) (mg/L)

Table 9

NON-CANCER EFFECTS
RGC RGNC



Table 10
Site-Specific Remediation Goal Concentration Calculation for Exposure to Groundwater of a Construction Worker

Solid Waste Management Unit (SWMU) 26
Fort Stewart, Georgia

CANCER EFFECTS
Route-Specific RG (mg/L) Route-Specific RG (mg/L) Minimum

Constituent DA [a] VF [b] Oral Dermal Inhalation Oral Dermal Inhalation   RG [c]
(L/cm²/day) (L/m³) (RGo)C (RGd)C (RGi)C TCR = 1E-06 (RGo)NC (RGd)NC (RGi)NC THQ = 1 (mg/L)

Volatile Organic Compounds
Methyl tert-Butyl Ether (MTBE) 5.58E-06 [2] 1.04E+01 4.4E+03 4.4E+02 8.7E-01 1.7E+04 1.7E+03 4.0E+00 8.7E-01 C
Naphthalene 1.39E-04 [2] 8.17E+00 NA NA 8.4E-03 3.4E+04 1.4E+02 6.1E-03 6.1E-03 N

[a]  The dermal absorption factor was calculated using Equation [2] as indicated in Table 5.
[b]  The volatilization factor [VF] calculated in Table 4.
[c]  Minimum of the HBGC (identified by "C") and HBGNC (identified by "N").

DA Dermal absorption. RG Remediation goal for groundwater.
L/cm2/day Liter per square centimer per day. TCR Target cancer risk.
mg/L Milligram per liter. THQ Target hazard quotient for noncancer effects.
NA Not available; insufficient data. VF Volatilization factor.

Equations: 
(RGo)c = (TCR × 80 × 25,550) / (0.002 × 5 × 26 × CSFo) (RGo)nc = (THQ × 80 × 182) / (0.002 × 5 × 26 × [1/RfDo])
(RGd)c = (TCR × 80 × 25,550) / (3,527 × DA × 5 × 26 × CSFa) (RGd)nc = (THQ × 80 × 182) / (3,527 × DA × 5 × 26 × [1/RfDa])
(RGi)c = (TCR × 25,550) / (VF × 0.042 × 2 × 5 × 26 × IUR) (RGi)nc = (THQ × 182) / (VF × 0.042 × 2 × 5 × 26 × [1/RfC]) 

8.4E-03 6.1E-03
8.7E-01 4.0E+00

NON-CANCER EFFECTS
RGC RGNC

(mg/L) (mg/L)



Table 11
Summary of Calculated Site-Specific Remediation Goals

Solid Waste Management Unit (SWMU) 26
Fort Stewart, Georgia

Minimum Groundwater RG (mg/L)
Constituent Child Adult Commercial Construction

Resident Resident Worker Worker

Volatile Organic Compounds
Methyl tert-Butyl Ether (MTBE) 1.2E-01 5.9E-02 5.9E-02 1.4E-01 8.7E-01
Naphthalene 3.2E-02 7.2E-03 7.2E-03 2.3E-02 6.1E-03

a = The resident RG is based on the minimum RG for the child and adult resident.
mg/L Milligram per liter.
RG Remediation goal.

Residenta
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Soil Boring and Well Construction 
Log 

 





G:\Env\Common\Field Forms\Well Construction Diagrams-Monitoring Wells

ARCADIS G&M

WELL CONSTRUCTION LOG- UNCONSOLIDATED

0
ft Project Well MW-60

LAND SURFACE

Town/City Fort Stewart

County Liberty State Georgia

inch diameter
drilled hole

Well casing,

inch diameter, Installation Date(s)

Drilling Method Hollow Stem Auger
Backfill

X Grout Drilling Contractor Geo Lab

Drilling Fluid None

ft*

Development Technique(s) and Date(s)
Bentonite slurry

ft* X pellets Whale Pump, 5/14/2014

Fluid Loss During Drilling gallons
ft*

Water Removed During Development gallons

Static Depth to Water feet below M.P.
Well Screen.

inch diameter Pumping Depth to Water feet below M.P.
, 10 slot

Pumping Duration hours

Yield gpm Date 5/14/2014

Gravel Pack Specific Capacity gpm/ft

X Sand Pack

Formation Collaspse Well Purpose Monitoring Well

ft*
Remarks Flush Mount Completion with Locking Well Seal

ft*

Measuring Point is
Top of Well Casing
Unless Otherwise Noted.

*  Depth Below Land Surface
NM = Not Measured
N/A = Not Applicable Prepared by Jared Fino
gpm = gallons per minute

25

25.5

2 18.5
Sch 40 PVC

1

NM

NM

9.35

FST-26-Former 724th Purging 
Station

8

2 5/14/2014
Schedule 40 PVC

Portland Cement

11

13

N/A
15

100



Appendix F 

 

Sampling Data Sheets















































































































































Appendix G 

 

O&M Data Logs











































Appendix H 

 

Waste Disposal Manifest 
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