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Quality Environmental Services

\ RE' Consultants Inc.

Research, Environmental & Industrial Consultants, Inc.

P.0O.Box 286 -+ Beaver, West Virginia 25813 -+ 1-304-255-2500
1-800-999-0105
FAX 1-304-255-2572

January 20, 1998

Mr. Arnie Olsen

Alliant Techsystems, Inc.
P O Box 1 State Route 114
Radford VA 24141

RE: REIC Job #: 1297-57482

Dear Mr. Olsen:

Please find enclosed your analysis report for the samples submitted to our laboratory on
December 29, 1997. Please note that the samples are identified as follows:

Custody No.'s: 57957 & 57956

Please do not hesitate to call if you have any questions.

Thank you.
Sincerely, .
Ray Erickson
Yice President
REI Consultants, Inc.
enclosure
RE/pjm

MEMBER: American Chemical Society o Association of Official Analytical Chemists . Petroleum Marketers Association
Rural Water Association . Mining and Reclamation Association
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Alliant Techsystems, Inc.
Job#: 1297-57482

ATI SAMPLE #: 07.03.01 DATE SAMPLED: 12-23-97
REIC SAMPLE #: 57482-1 MATRIX: SOLID
MOISTURE: 22%
VOLATILE ORGANIC COMPOUNDS
PARAMETER RESULT UNIT METHOD REPORTING | ANALYZED/BY
LIMIT

Benzene ND ug/kg 8021A 5 01-06-98/TC
Carbon Tetrachloride ND ug/kg 8021A 5 01-06-98/TC
Chlorobenzene ND ug/kg 8021A 5 01-06-98/TC
Chloroform ND ug/kg 8021A 5 01-06-98/TC
trans-1,2-Dichloroethene ND ug/kg 8021A 5 01-06-98/TC
Hexachlorobutadiene ND ug/kg 8021A S 01-06-98/TC
Methyl Bromide ND ug/kg 8021A 5 01-06-98/TC
Methyl Chloride ND ug/kg 8021A 5 01-06-98/TC
Methyiene Chioride ND ug/kg 8021A 5 01-06-98/TC
Naphthalene ND ug/kg 8021A 5 01-06-98/TC
Tetrachloroethene ND ug/kg 8021A 5 01-06-98/TC
Toluene ND ug/kg 8021A 5 01-06-98/TC
1,2,4-Trichlorobenzene ND ug/kg 8021A 5 01-06-98/TC
1,1,1-Trichloroethane ND ug/kg 8021A 5 01-06-98/TC
1,1,2-Trichloroethane ND ug/kg 8021A 5 01-06-98/TC
Trichloroethene ND ug/kg 8021A 5 01-06-98/TC
Trichlorofluoromethane ND ug/kg 8021A 5 01-06-98/TC
Vinyi Chloride ND ug/kg 8021A 5 01-06-98/TC
Surrogates % Recovery
1 uorotoruene E

ND - None Detected at Reporting Limit

* - Surrogate Recovery exceeds REIC control limits due to sample matrix interference.
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Alliant Techsystems, Inc.
Job#: 1297-57482

ATI SAMPLE #: 07.03.01 DATE SAMPLED: 12-23-97
REIC SAMPLE #: 57482-1 MATRIX: SOLID
MOISTURE: 22%
VOLATILE ORGANIC COMPOUNDS
PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
LiMIT
Acrolein ND ug/kg 82408 100 01-06-98/TC
Carbon Disulfide ND ug/kg 8240B 20 01-06-98/TC
Methyl Ethyl Ketone ND ug/kg 82408 100 01-06-98/TC
Surrogates % Recovery
1,2-dichloroethane-D4 *68
toluene-D8 *164
4-bromofluorobenzene *54
SEMIVOLATILE ORGANIC COMPOUNDS
PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
umMIT
N-Nitrosodimethylamine ND ug/kg 8070 67 01-10-98/JA
Surrogates % Recovery
4-chloro-
3-nitrobenzotrifluoride 85
SEMIVOLATILE ORGANIC COMPOUNDS
PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
LmIT
2,4-Dinitrotoluene ND ug/kg 8090 10 01-06-98/JA
2,6-Dinitrotoluene ND ug/kg 8090 10 01-06-98/JA
Surrogates % Recovery
tetrachloro-m-xylene 62
ND - None Detected at Reporting Limit

* - Surrogate Recovery exceeds REIC control limits due to sample matrix interference.
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Alliant Techsystems, Inc.
Job #: 1297-57482

ATISAMPLE #: 07.03.01 DATE SAMPLED: 12-23-97
REIC SAMPLE #: 57482-1 MATRIX: SOLID
MOISTURE: 22%
SEMIVOLATILE ORGANIC COMPOUNDS
PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
LIMIT
Bis(2-chloroethoxy) ND ug/kg 8110 30 01-08-98/JA
methane
Bis(2-chloroethyl) ether ND ug/kg 8110 30 01-08-98/JA
Bis(2-chloroisopropyl) ether ND ug/kg 8110 30 01-08-88/JA
Surrogates % Recovery
tetrachloro-m-xylene 101
SEMIVOLATILE ORGANIC COMPOUNDS
PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
LIMIT
Hexachlorobenzene ND ug’kg 8121 33 01-08-98/JA
Hexachlorocyclopentadiene ND ug/kg 8121 33 01-08-98/JA
Hexachloroethane ND ug/kg 8121 33 01-08-98/JA
Surrogates % Recovery
tetrachloro-m-xylene 102
SEMIVOLATILE ORGANIC COMPOUNDS
PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
LIMIT
Pentachlorophenol ND ug/kg 8151 17 01-06-98/JA
Surrogates % Recovery
2,4-dichlorophenylacetic
acid 95

ND - None Detected at Reporting Limit




Page 5
Alliant Techsystems, Inc.
Job #: 1297-57482

ATI SAMPLE #: 07.03.01 DATE SAMPLED: 12-23-97
REIC SAMPLE #: 57482-1 MATRIX: SOLID
MOISTURE: 22%
SEMIVOLATILE ORGANIC COMPOUNDS
PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
LIMIT
Bis(2-ethylhexyl) phthalate ND ug/kg 8270B 330 01-06-98/WP
Butyl benzyl phthalate ND ug/kg 8270B 330 01-06-98/WP
4-Chloro-3-methyl phenol ND ug/kg 82708 330 01-06-98/WP
2-Chlorophenol ND ug/kg 82708 330 01-06-98/WP
Di-n-butyl phthalate ND ug/kg 82708 330 01-06-98/ WP
Diethyl phthalate ND ug/kg 8270B 330 01-06-98/WP
2,4-Dimethylphenoi ND ug/kg 82708 330 01-06-98/ WP
Dimethyl phthaiate ND ug/kg 82708 330 01-06-98/ WP
4 6-Dinitro-2-methyiphenol ND ug/kg 82708 330 01-06-98/WP
Di-n-octyl phthalate ND ug/kg 82708 330 01-06-98/WP
Phenol ND ug/kg 8270B 330 01-06-98/WP
2,4,5-Trichlorophenol ND ug/kg 82708 330 01-06-98/WP
2,4 6-Trichlorophenol ND ug/kg 82708 330 01-06-98/WP
Surrogates % Recovery
2-fluorophenol *2
Bhenol-_ds *2
,4,6-tribromophenol *2
Surrogates % Recovery
nitrobenzene-dS *3
2-fluorobiphenyl *4
p-terphenyl-d14 2
ND - None Detected at Reporting Limit

* - Surrogate Recovery exceeds REIC control limits due to sampile matrix interference.
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Alliant Techsystems, Inc.
Job #: 1297-57482

ATI SAMPLE #: 07.03.01 DATE SAMPLED: 12-23-97
REIC SAMPLE #: 57482-1 MATRIX: SOLID
MOISTURE: 22%
SEMIVOLATILE ORGANIC COMPOUNDS
PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
LIMIT
Fluoranthene ND ug/kg 8310 140 01-13-98/WP
Fluorene ND ug/kg 8310 140 01-13-98/WP
PARAMETER RESULT UNIT METHOD REPORTING | ANALYZED/BY
LIMIT
Nitrobenzene ND ug/kg 8330 250 01-05-98/WP

ND - None Detected at Reporting Limit
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Alliant Techsystems, Inc.

Job#: 1297-57482

ATI SAMPLE #: 07.03.01 DATE SAMPLED: 12-23-97
REIC SAMPLE #: 57482-1 MATRIX: SOLID
MOISTURE: 22%
PCB'S
PARAMETER RESULT UNIT METHOD REPORTING | ANALYZED/BY
LIMIT
PCB-1016 ND ug/kg 8082 2500 01-07-98/JA
PCB-1221 ND ug/kg 8082 2500 01-07-98/JA
PCB-1232 ND ug/kg 8082 2500 01-07-98/JA
PCB-1242 ND ug/kg 8082 2500 01-07-98/JA
PCB-1248 ND ug/kg 8082 2500 01-07-98/JA
PCB-1254 4210 ug/kg 8082 2500 01-07-98/JA
PCB-1260 ND ug/kg 8082 2500 01-07-98/JA
Surrogate % Recovery
tetrachloro-m-xylene 94
PESTICIDES
PARAMETER RESULT UNIT METHOD REPORTING | ANALYZED/BY
LIMIT
Aldrin ND ug/kg 8081 3 01-07-98/JA
Chlordane ND ug/kg 8081 94 01-07-88/JA
Dieldrin ND ug/kg 8081 1.3 01-07-98/JA
Endosuifan | ND ug/kg 8081 9.4 01-07-98/JA
Endosulfan 1l ND ug/kg 8081 3 01-07-98/JA
Endrin ND ug/kg 8081 4 01-07-98/JA
Heptachlor ND ug/kg 8081 2 01-07-98/JA
Heptachlor Epoxide ND ug/kg 8081 21 01-07-98/JA
Methoxychlor ND ug/kg 8081 120 01-07-98/JA
Toxaphene ND ug’kg 8081 57 01-07-98/JA
Surrogate % Recovery
tetrachloro-m-xylene 94

ND - None Detected at Reporting Limit
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Alliant Techsystems, Inc.
Job #: 1297-57482

ATI SAMPLE #: 07.03.01 DATE SAMPLED: 12-23-97
REIC SAMPLE #: 57482-1 MATRIX: SOLID
TOTAL METALS
PARAMETER RESULT UNIT METHOD PQL ANALYZED/BY
Barium 28200 ug/kg 6020 100 12-30-97/KC
Beryllium 458 ug/kg 6020 100 12-30-97/KC
Cadmium 190 ug/kg 6020 100 12-30-97/KC
Chromium 72800 ug/kg 6020 100 12-30-97/KC
Lead 28800 ug/kg 6020 100 12-30-97/KC
Mercury 280 ug’kg 7470A 100 01-02-98MR
Nickel 22200 ug/kg 6020 100 12-30-97/KC
Selenium ND ug/kg 6020 300 12-30-97/KC
Silver 452 ug/kg 6020 100 12-30-97/KC
Thallium ND ug/kg 6020 100 12-30-97/KC
GENERAL CHEMISTRY

PARAMETER RESULT UNIT METHOD PQL ANALYZED/BY
Cyanide ND ug/kg 9010A 500 01-05-98/LK

ND - None Detected at PQL

PQL - Practical Quantitation Limit
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Alliant Techsystems, Inc.
Job #: 1297-57482

ATI SAMPLE #: 08.04.01 DATE SAMPLED: 12-23-97
REIC SAMPLE #: 57482-2 MATRIX: SOLID
MOISTURE: 76%
VOLATILE ORGANIC COMPOUNDS
PARAMETER RESULT UNIT METHOD REPORTING | ANALYZED/BY
LiMIT
Benzene ND ug/kg 8021A 5 01-02-98/TC
Carbon Tetrachloride ND ug/kg 8021A 5 01-02-98/TC
Chlorobenzene ND ug/kg 8021A S 01-02-98/TC
Chloroform ND ug/kg 8021A 5 01-02-98/TC
trans-1,2-Dichloroethene ND ug’kg 8021A 5 01-02-98/TC
Hexachlorobutadiene ND ug/kg 8021A 5 01-02-98/TC
Methyl Bromide ND ug/kg 8021A 5 01-02-98/TC
Methyl Chioride ND ug/kg 8021A 5 01-02-98/TC
Methyiene Chloride ND ug/kg 8021A 5 01-02-98/TC
Naphthalene ND ug/kg 8021A 5 01-02-98/TC
Tetrachloroethene ND ug/kg 8021A 5 01-02-98/TC
Toluene ND ug/kg 8021A 5 01-02-98/TC
1,2,4-Trichlorobenzene ND ug/kg 8021A 5 01-02-98/TC
1,1,1-Trichloroethane ND ug/kg 8021A 5 01-02-98/TC
1,1,2-Trichloroethane ND ug/kg 8021A 5 01-02-98/TC
Trichloroethene ND ug/kg 8021A 5 01-02-98/TC
Trichlorofluoromethane ND ug/kg 8021A 5 01-02-98/TC
Vinyl Chloride ND ug/kg 8021A 5 01-02-98/TC
Surrogates % Recovery
4 iorotorsens %

ND - None Detected at Reporting Limit
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Alliant Techsystems, Inc.
Job #; 1297-57482

} ATI SAMPLE #: 08.04.01 DATE SAMPLED: 12-23-97
REIC SAMPLE #: 57482-2 MATRIX: SOLID
MOISTURE: 76%
VOLATILE ORGANIC COMPOUNDS

PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
LIMIT

Acrolein ND ug/kg 8240B 100 01-01-98/TC

Carbon Disulfide ND ug/kg 8240B 20 01-01-98/TC

Methyi Ethyl Ketone ND ug/kg 8240B 100 01-01-98/TC

Surrogates % Recovery

1,2-dichloroethane-D4 84

toluene-D8 107

4-bromofluorobenzene 84

SEMIVOLATILE ORGANIC COMPOUNDS

PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
LIMIT

N-Nitrosodimethylamine ND ug/kg 8070 67 01-10-98/JA

sSurrogates % Recovery

4-chloro-

3-nitrobenzotrifluoride 37

SEMIVOLATILE ORGANIC COMPOUNDS

PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
LIMIT

2,4-Dinitrotoluene ND ug/kg 8090 10 01-06-98/JA

2,6-Dinitrotoluene ND ug/kg 8090 10 01-06-98/JA

Surrogates % Recovery

tetrachloro-m-xylene 68

ND - None Detected at Reporting Limit
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Alliant Techsystems, Inc.
Job #: 1297-57482

ATISAMPLE #:  08.04.01 DATE SAMPLED: 12-23-97
REIC SAMPLE #: 57482-2 MATRIX: SOLID
MOISTURE: 76%
SEMIVOLATILE ORGANIC COMPOUNDS
PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
LIMIT
Bis(2-chloroethoxy) ND ug/kg 8110 30 01-08-98/JA
methane
Bis(2-chloroethyl) ether ND ug/kg 8110 30 01-08-98/JA
Bis(2-chloroisopropyl) ether ND ug/kg 8110 30 01-08-98/JA
Surrogates % Recovery
tetrachloro-m-xylene 82
SEMIVOLATILE ORGANIC COMPOUNDS
PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
LIMIT
Hexachlorobenzene ND ug/kg 8121 33 01-08-98/JA
Hexachlorocyclopentadiene ND ug/kg 8121 3.3 01-08-98/JA
Hexachloroethane ND ug/kg 8121 3.3 01-08-98/JA
Surrogates % Recovery
tetrachloro-m-xylene 68
SEMIVOLATILE ORGANIC COMPOUNDS
PARAMETER RESULT UNIT METHOD REPORTING | ANALYZED/BY
LIMIT
Pentachlorophenol ND ug/kg 8151 17 01-06-98/JA
Surrogates % Recovery
2,4dichi laceti
24 ichlorophenylacetic %6

ND - None Detected at Reporting Limit
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Alliant Techsystems, Inc.

Job #: 1297-57482

ATI SAMPLE #: 08.04.01 DATE SAMPLED: 12-23-97
REIC SAMPLE #: 57482-2 MATRIX: SOLID
MOISTURE: 76%
SEMIVOLATILE ORGANIC COMPOUNDS
PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
LIMIT
Bis(2-ethylhexyl) phthalate ND ug/kg 8270B 330 01-06-98/ WP
Butyl benzyl phthalate ND ug/kg 82708 330 01-06-98/ WP
4-Chloro-3-methyl phenol ND ug’kg 8270B 330 01-06-98/WP
2-Chlorophenol ND ug/kg 82708 330 01-06-98/WP
Di-n-butyl phthalate ND ug’kg 82708 330 01-06-98/WP
Diethyl phthalate ND ug/kg 8270B 330 01-06-98/WP
2,4-Dimethylphenol ND ug/kg 8270B 330 01-06-98WP
Dimethyl phthalate ND ug’/kg 8270B 330 01-06-98/ WP
4 6-Dinitro-2-methylphenol ND ug/kg 8270B 330 01-06-88/WP
Di-n-octyl phthalate ND ug/kg 8270B 330 01-06-98/WP
Phenol ND ug/kg 8270B 330 01-06-98/WP
2,4,5-Trichlorophenol ND ug/kg 82708 330 01-06-98/WP
2,4 6-Trichlorophenol ND ug/kg 8270B 330 01-06-98/WP
Surrogates % Recovery
2-fluorophenol *6
henol-d6 *4
,4.6-tribromophenol *7
Sumogates % Recovery
nitrobenzene-dS ‘8
2-fiuorcbiphenyl *7
p-terphenyl-d14 *5
ND - None Detected at Reporting Limit

* - Surrogate Recovery exceeds REIC control limits due to sample matrix interference.
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Alliant Techsystems, Inc.
Job #: 1297-57482

ATI SAMPLE #:  08.04.01 DATE SAMPLED: 12-23-97
REIC SAMPLE #: 57482-2 MATRIX: SOLID
MOISTURE: 76%
SEMIVOLATILE ORGANIC COMPOUNDS
PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
LMmIT
Fluoranthene ND ug/kg 8310 140 01-13-98/WP
Fluorene ND ug/kg 8310 140 01-13-98/WP
PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
LmMIT
Nitrobenzene ND ug’kg 8330 250 01-05-98/WP

ND - None Detected at Reporting Limit
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Alliant Techsystems, Inc.

Job #: 1297-57482

ATI SAMPLE #: 08.04.01 DATE SAMPLED: 12-23-97
REIC SAMPLE #: 57482-2 MATRIX: SOLID
MOISTURE: 76%
PCB'S
PARAMETER RESULT UNIT METHOD REPORTING | ANALYZED/BY
umiT

PCB-1016 ND ug/kg 8082 2500 01-07-98/JA
PCB-1221 ND ug/kg 8082 2500 01-07-98/JA
PCB-1232 ND ug/kg 8082 2500 01-07-98/JA
PCB-1242 ND ug/kg 8082 2500 01-07-98/JA
PCB-1248 ND ug/kg 8082 2500 01-07-98/JA
PCB-1254 ND ug/kg 8082 2500 01-07-98/JA
PCB-1260 ND ug/kg 8082 2500 01-07-98/JA
Surrogate % Recovery

tetrachloro-m-xylene 64

PESTICIDES
PARAMETER RESULT UNIT METHOD REPORTING | ANALYZED/BY
LIMIT

Aldrin ND ug/kg 8081 3 01-07-98/JA
Chlordane ND ug/kg 8081 9.4 01-07-98/JA
Dieldrin ND ug/kg 8081 13 01-07-98/JA
Endosulfan { ND ug/kg 8081 9.4 01-07-98/JA
Endosulfan li ND ug/kg 8081 : 3 01-07-98/JA
Endrin ND ug/kg 8081 4 01-07-98/JA
Heptachlor ND ug/kg 8081 2 01-07-98/JA
Heptachlor Epoxide ND ug/kg 8081 21 01-07-98/JA
Methoxychlor ND ug/kg 8081 120 01-07-98/JA
Toxaphene ND ug/kg 8081 57 01-07-98/JA
Surrogate % Recovery

tetrachloro-m-xylene 64

ND - None Detected at Reporting Limit
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Alliant Techsystems, Inc.
Job #; 1297-57482

ATI SAMPLE #: 08.04.01 DATE SAMPLED: 12-23-97
REIC SAMPLE #: 57482-2 MATRIX: SOLID
TOTAL METALS
PARAMETER RESULT UNIT METHOD PQL ANALYZED/BY
Barium 40200 ug/kg 6020 100 12-30-97/KC
Beryliium 364 ug/kg 6020 100 12-30-97/KC
Cadmium ND ug/kg 6020 100 12-30-97/KC
Chromium 25800 ug/kg 6020 100 12-30-97/KC
Lead 10500 ug/kg 6020 100 12-30-97/KC
Mercury ND ug/kg 7470A 100 01-02-98/MR
Nickel 7500 ug’kg 6020 100 12-30-97/KC
Selenium ND ug/kg 6020 300 12-30-97/KC
Silver ND ug/kg 6020 100 12-30-97/KC
Thallium 134 ug/kg 6020 100 12-30-87/KC
GENERAL CHEMISTRY

PARAMETER RESULT UNIT METHOD PQL ANALYZED/BY
Cyanide ND ug/kg 9010A 500 01-05-98/LK

ND - None Detected at PQL

PaL - Practical Quantitation Limit
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Alliant Techsystems, inc.
Job #: 1297-57482

ATISAMPLE #:  02.03.04 DATE SAMPLED: 12-23-97
REIC SAMPLE #: 57482-3 MATRIX: SOLID
MOISTURE: 69%
VOLATILE ORGANIC COMPOUNDS
PARAMETER RESULT UNIT METHOD REPORTING | ANALYZED/BY
LIMIT
Benzene ND ug/kg 8021A 5 01-02-98/TC
Carbon Tetrachloride ND ug/kg 8021A 5 01-02-98/TC
Chlorobenzene ND ug/kg 8021A 5 01-02-98/TC
Chloroform ND ug/kg 8021A 5 01-02-98/TC
trans-1,2-Dichloroethene ND ug/kg 8021A 5 01-02-98/TC
Hexachlorobutadiene ND ug’kg 8021A 5 01-02-98/TC
Methyl Bromide ND ug/kg 8021A 5 01-02-98/TC
Methyl Chloride ND ug/kg 8021A 5 01-02-98/TC
Methylene Chloride ND ug/kg 8021A 5 01-02-98/TC
Naphthalene ND ug/kg 8021A 5 01-02-98/TC
Tetrachloroethene ND ug/kg 8021A 5 01-02-98/TC
Toluene ND ug’/kg 8021A 5 01-02-98/TC
1,2,4-Trichlorobenzene ND ug/kg 8021A 5 01-02-98/TC
1,1,1-Trichloroethane ND ug’kg 8021A 5 01-02-98/TC
1,1,2-Trichloroethane ND ug/kg 8021A 5 01-02-98/TC
Trichloroethene ND ug/kg 8021A 5 01-02-98/TC
Trichloroflucromethane ND ug/kg 8021A 5 01-02-98/TC
Vinyl Chloride ND ug/kg 8021A 5 01-02-98/TC
Surrogates % Recovery
1 S orotorene 8

ND - None Detected at Reporting Limit
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Alliant Techsystems, Inc.
Job #: 1297-57482

ATI SAMPLE #: 02.03.04 DATE SAMPLED: 12-23-97
REIC SAMPLE #: 57482-3 MATRIX: SOLID
MOISTURE: 69%
VOLATILE ORGANIC COMPOUNDS

PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
HIMIT

Acrolein ND ug/kg 82408 100 01-05-98/TC

Carbon Disulfide ND ug/kg 8240B 20 01-05-98/TC

Methyl Ethyl Ketone ND ug/kg 8240B 100 01-05-98/TC

Surrogates % Recovery

1,2-dichloroethane-D4 79

toluene-D8 117

4-bromofluorobenzene 74

SEMIVOLATILE ORGANIC COMPOUNDS

PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
LIMIT

N-Nitrosodimethylamine ND ug/kg 8070 67 01-10-98/JA

Surrogates % Recovery

4-chloro-

3-nitrobenzotrifluoride 65

SEMIVOLATILE ORGANIC COMPOUNDS

PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
LIMIT

2,4-Dinitrotoluene ND ug’kg 8090 10 01-06-98/JA

2,6-Dinitrotoluene ND ug/kg 8090 10 01-06-98/JA

Surrogates % Recovery

tetrachloro-m-xylene 79

ND - None Detected at Reporting Limit
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Alliant Techsystems, Inc.
Job #: 1297-57482

ATI SAMPLE #:  02.03.04 DATE SAMPLED: 12-23-97
REIC SAMPLE #: 57482-3 MATRIX: SOLID
MOISTURE: 69%
SEMIVOLATILE ORGANIC COMPOUNDS
PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
LIMIT
Bis(2-chloroethoxy) ND ug/kg 8110 30 01-09-98/JA
methane
Bis(2-chioroethyl) ether ND ug/kg 8110 30 01-09-98/JA
Bis(2-chloroisopropyl) ether ND ug/kg 8110 30 01-09-98/JA
Surrogates % Recovery
tetrachloro-m-xylene 86
SEMIVOLATILE ORGANIC COMPOUNDS
PARAMETER RESULT UNIT METHOD REPORTING | ANALYZED/BY
LIMIT
Hexachlorobenzene ND ug/kg 8121 33 01-08-98/JA
Hexachlorocyclopentadiene ND ug/kg 8121 33 01-08-98/JA
Hexachloroethane ND ug/kg 8121 33 01-08-98/JA
Surrogates % Recovery
tetrachloro-m-xylene 52
SEMIVOLATILE ORGANIC COMPOUNDS
PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
LIMIT
Pentachlorophenol ND ug/kg 8151 17 01-06-98/JA
Surrogates % Recovery
2,4dichl ti
2.4 ichlorophenylacetic %

ND - None Detected at Reporting Limit
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Alliant Techsystems, Inc.
Job #: 1297-57482

ATI SAMPLE #: 02.03.04 DATE SAMPLED: 12-23-97
REIC SAMPLE #: 57482-3 MATRIX: SOLID
MOISTURE: 69%
SEMIVOLATILE ORGANIC COMPOUNDS
PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
LIMIT
Bis(2-ethylhexyl) phthalate ND ug/kg 8270B 330 01-06-98/WP
Butyl benzyl phthalate ND ug/kg 82708 330 01-06-98/WP
4-Chloro-3-methyl phenol ND ug/kg 8270B 330 01-06-98/ WP
2-Chlorophenol ND ug/kg 82708 330 01-06-98/WP
Di-n-butyl phthalate ND ug/kg 8270B 330 01-06-98/WP
Diethyl phthalate ND ug/kg 8270B 330 01-06-98/WP
2,4-Dimethylphenol ND ug/kg 8270B 330 01-06-98/ WP
Dimethyl phthalate ND ug/kg 82708 330 01-06-98/WP
4 6-Dinitro-2-methylphenol ND ug/kg 82708 330 01-06-98/WP
Di-n-octyl phthalate ND ug/kg 8270B 330 01-06-98/WP
Phenol ND ug/kg 82708 330 01-06-98/WP
2,4 5-Trichlorophenol ND ug/kg 8270B 330 01-06-98/WP
2,4 6-Trichlorophenol ND ug/kg 82708 330 01-06-98/WP
Surrogates % Recovery
2-fluorophenol "5
henol-dé *5
.4,6-tribromophenol "6
surrogates % Recovery
nitrobenzene-d5 *6
2-fluorobiphenyl *8
p-terphenyl-d14 *3
ND - None Detected at Reporting Limit

* - Surrogate Recovery exceeds REIC control limits due to sample matrix interference.
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Alliant Techsystems, Inc.
Job #: 1297-57482

ATI SAMPLE #:  02.03.04 DATE SAMPLED: 12-23-97
REIC SAMPLE #: 57482-3 MATRIX: SOLID
MOISTURE: 69%
SEMIVOLATILE ORGANIC COMPOUNDS
PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
Lmir
Fluoranthene ND ug/kg 8310 140 01-13-98/WP
Fluorene ND ug/kg 8310 140 01-13-98/ WP
PARAMETER RESULT UNIT METHOD REPORTING | ANALYZED/BY
Lmr
Nitrobenzene ND ug/kg 8330 250 01-05-98/WP

ND - None Detected at Reporting Limit
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Alliant Techsystems, Inc.

Job #: 1297-57482

ATI SAMPLE #: 02.03.04 DATE SAMPLED: 12-23-97
REIC SAMPLE #: 57482-3 MATRIX: SOLID
MOISTURE: 69%
PCB'S
PARAMETER RESULT UNIT METHOD REPORTING | ANALYZED/BY
LiMIT
PCB-1016 ND ug/kg 8082 2500 01-07-98/JA
PCB-1221 ND ug/kg 8082 2500 01-07-98/JA
PCB-1232 ND ug/kg 8082 2500 01-07-98/JA
PCB-1242 ND ug/kg 8082 2500 01-07-98/JA
PCB-1248 ND ug/kg 8082 2500 01-07-98/JA
PCB-1254 ND ug/kg 8082 2500 01-07-98/JA
PCB-1260 ND ug/kg 8082 2500 01-07-98/JA
Surrogate % Recovery
tetrachioro-m-xylene 90
PESTICIDES
PARAMETER RESULT UNIT METHOD REPORTING | ANALYZED/BY
LIMIT
Aldrin ND ug/kg 8081 3 01-07-98/JA
Chlordane ND ug/kg 8081 9.4 01-07-98/JA
Dieldrin ND ug/kg 8081 1.3 01-07-98/JA
Endosulfan | ND ug/kg 8081 9.4 01-07-98/JA
Endosulfan i ND ug/kg 8081 3 01-07-98/JA
Endrin ND ug/kg 8081 4 01-07-98/JA
Heptachlor ND ug/kg 8081 2 01-07-98/JA
Heptachlor Epoxide ND ug/kg 8081 21 01-07-98/JA
Methoxychlor ND ug/kg 8081 120 01-07-98/JA
Toxaphene ND ug/kg 8081 57 01-07-98/JA
Surrogate % Recovery
tetrachloro-m-xylene 90

ND - None Detected at Reporting Limit
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Alliant Techsystems, Inc.
Job #:. 1297-57482

ATI SAMPLE #: 02.03.04 DATE SAMPLED: 12-23-97

REIC SAMPLE #: 57482-3 MATRIX: SOLID
TOTAL METALS
PARAMETER RESULT UNIT METHOD PaL ANALYZED/BY
Barium 86700 ug/kg 6020 100 12-30-97/KC
Beryllium 571 ug/kg 6020 100 12-30-97/KC
Cadmium 145 ug/kg 6020 100 12-30-97/KC
Chromium 32400 ug’kg 6020 100 12-30-97/KC
Lead 43800 ug/kg 6020 100 12-30-97/KC
Mercury 130 ug/kg 7470A 100 01-02-98MR
Nickel 14200 ug/kg 6020 100 12-30-97/KC
Selenium ND ug/kg 6020 300 12-30-97/KC
Silver 333 ug/kg 6020 100 12-30-97/KC
Thallium 261 ug/kg 6020 100 12-30-97/KC
GENERAL CHEMISTRY

PARAMETER RESULT UNIT METHOD PQL ANALYZED/BY
Cyanide ND ug/kg 8010A 500 01-05-98LK
ND - None Detected at PQL

PaL - Practical Quantitation Limit




Page 23
Alliant Techsystems, Inc.
Job #: 1297-57482

ATI SAMPLE #: 02.03.01 DATE SAMPLED: 12-23-97
REIC SAMPLE #: 574824 MATRIX: SOLID
MOISTURE: 63%
VOLATILE ORGANIC COMPOUNDS
PARAMETER RESULT UNIT METHOD REPORTING | ANALYZED/BY
UM
Benzene ND ug/kg 8021A 5 01-05-98/TC
Carbon Tetrachloride ND ug/kg 8021A 5 01-05-98/TC
Chlorobenzene ND ug/kg 8021A 5 01-05-98/TC
Chloroform ND ug/kg 8021A 5 01-05-98/TC
trans-1,2-Dichloroethene ND ug/kg 8021A S 01-05-98/TC
Hexachlorobutadiene ND ug/kg 8021A 5 01-05-98/TC
Methyl Bromide ND ug/kg 8021A 5 01-05-98/TC
Methyl Chloride ND ug/kg 8021A 5 01-05-98/TC
Methylene Chloride ND ug/kg 8021A 5 01-05-98/TC
Naphthalene ND ug/kg 8021A 5 01-05-98/TC
Tetrachloroethene ND ug/kg 8021A 5 01-05-98/TC
Toluene ND ug/kg 8021A 5 01-05-98/TC
1,2,4-Trichlorobenzene ND ug/kg 8021A 5 01-05-98/TC
1,1,1-Trichloroethane ND ug/kg 8021A 5 01-05-98/TC
1,1,2-Trichloroethane ND ug/kg 8021A 5 01-05-98/TC
Trichloroethene ND ug/kg 8021A 5 01-05-98/TC
Trichlorofluoromethane ND ug/kg 8021A 5 01-05-98/TC
Vinyl Chioride ND ug’kg 8021A 5 01-05-98/TC
Surrogates % Recovery
113 Situcrotoiuene 7

ND - None Detected at Reporting Limit
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Job #: 1297-57482

ATl SAMPLE #: 02.03.01 DATE SAMPLED: 12-23-97
REIC SAMPLE #: 57482-4 MATRIX: SOLID
MOISTURE: 63%
VOLATILE ORGANIC COMPOUNDS
PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
LIMIT
Acrolein ND ug/kg 8240B 100 01-02-98/TC
Carbon Disulfide ND ug/kg 8240B 20 01-02-98/TC
Methyl Ethyl Ketone ND ug/kg 8240B 100 01-02-98/TC
Surrogates % Recovery
1,2-dichloroethane-D4 88
toluene-D8 105
4-bromofluorobenzene 81
SEMIVOLATILE ORGANIC COMPOUNDS
PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
LIMIT
N-Nitrosodimethylamine ND ug’kg 8070 67 01-10-98/JA
Surrogates % Recovery
4-chloro-
3-nitrobenzotrifluoride 50
SEMIVOLATILE ORGANIC COMPOUNDS
PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
LUMIT
2.4-Dinitrotoluene ND ug/kg 8090 10 01-06-98/JA
2,6-Dinitrotoluene ND ug/kg 8090 10 01-06-98/JA
Surrogates % Recovery
tetrachloro-m-xylene 22
ND - None Detected at Reporting Limit

- Surrogate Recovery exceeds REIC control limits due to sample matrix interference.
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Job #. 1297-57482

ATI SAMPLE #: 02.03.01 DATE SAMPLED: 12-23-97
REIC SAMPLE #: 574824 MATRIX: SOLID
MOISTURE: 63%
SEMIVOLATILE ORGANIC COMPOUNDS
PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
LIMIT
Bis(2-chloroethoxy) ND ug/kg 8110 30 01-09-98/JA
methane
Bis(2-chloroethyl) ether ND ug/kg 8110 30 01-09-98/JA
Bis(2-chloroisopropyl) ether ND ug/kg 8110 30 01-09-98/JA
Surrogates % Recovery
tetrachioro-m-xylene 31
SEMIVOLATILE ORGANIC COMPOUNDS
PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
LM
Hexachlorobenzene ND ug/kg 8121 33 01-08-98/JA
Hexachlorocyclopentadiene ND ug/kg 8121 3.3 01-08-98/JA
Hexachloroethane ND ug/kg 8121 3.3 01-08-98/JA
Surrogates % Recovery
tetrachloro-m-xylene *22
SEMIVOLATILE ORGANIC COMPOUNDS
PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
umIr
Pentachiorophenol ND ug/kg 8151 17 01-06-98/JA
Surrogates % Recovery
2,4-dichl laceti
24+ ichlorophenylacetic o8
ND - None Detacted at Reporting Limit

- Suirogate Recovery exceeds REIC control limits due to sample matrix interference.




Page 26
Alliant Techsystems, inc.
Job #. 1297-57482

ATI SAMPLE #: 02.03.01 DATE SAMPLED: 12-23-97
REIC SAMPLE #: 574824 MATRIX: SOLID
MOISTURE: 63%
SEMIVOLATILE ORGANIC COMPOUNDS
PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
LIMIT
Bis(2-ethylhexyi) phthalate ND ug/kg 82708 330 01-06-98/WP
Butyl benzyl phthalate ND ug/kg 82708 330 01-06-98/WP
4-Chloro-3-methyl phenol ND ug/kg 8270B 330 01-06-98/WP
2-Chlorophenol ND ug/kg 8270B 330 01-06-98/WP
Di-n-butyl phthalate ND ug/kg 8270B 330 01-06-98/WP
Diethyl phthalate ND ug/kg 8270B 330 01-06-98/WP
2,4-Dimethylphenol ND ug/kg 82708 330 01-06-98/WP
Dimethyi phthalate ND ug/kg 82708 330 01-06-98/WP
4 6-Dinitro-2-methylphenol ND ug/kg 8270B 330 01-06-98/WP
Di-n-octyl phthalate ND ug/kg 8270B 330 01-06-98/WP
Phenol ND ug/kg 8270B 330 01-06-98/WP
2,4 5-Trichlorophenol ND ug/kg 8270B 330 01-06-98/WP
2,4 6-Trichlorophenol ND ug’kg 8270B 330 01-086-98/ WP
Surrogates % Recovery
2-fluorophenol *5
ghenol-_ds *S
4 .6-tribromophenol *4
Surrogates % Recovery
nitrobenzene-dS *6
2-fluorobiphenyl *9
p-terphenyl-d14 *3
ND - None Detected at Reporting Limit

* - Surrogate Recovery exceeds REIC control limits due to sample matrix interference.
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Alliant Techsystems, Inc.
Job# 1297-57482

ATI SAMPLE #: 02.03.01 DATE SAMPLED: 12-23-97
REIC SAMPLE #: 574824 MATRIX: SOLID
MOISTURE: 63%
SEMIVOLATILE ORGANIC COMPOUNDS
PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
LIMIT
Fluoranthene ND ug/kg 8310 140 01-13-98/WP
Fluorene ND ug/kg 8310 140 01-13-98/ WP
PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
LIMIT
Nitrobenzene ND ug/kg 8330 250 01-05-98/WP

ND - None Detected at Reporting Limit
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Job #: 1297-57482

ATI SAMPLE #: 02.03.01 DATE SAMPLED: 12-23-97
REIC SAMPLE #: 574824 MATRIX: SOLID
MOISTURE: 63%
PCB'S
PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
LIMIT
PCB-1016 ND ug/kg 8082 2500 01-07-98/JA
PCB-1221 ND ug/kg 8082 2500 01-07-98/JA
PCB-1232 ND ug/kg 8082 2500 01-07-98/JA
PCB-1242 ND ug/kg 8082 2500 01-07-98/JA
PCB-1248 ND ug/kg 8082 2500 01-07-98/JA
PCB-1254 ND ug/kg 8082 2500 01-07-98/JA
PCB-1260 ND ug/kg 8082 2500 01-07-98/JA
Surrogate % Recovery
tetrachloro-m-xylene 21
PESTICIDES
PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
LIMIT

Aldrin ND ug/kg 8081 3 01-07-98/1A
Chlordane ND ug/kg 8081 94 01-07-98/JA
Dieldrin ND ug/kg 8081 1.3 01-07-98/JA
Endosulfan | ND ug’kg 8081 94 01-07-98/JA
Endosulfan Il ND ug/kg 8081 3 01-07-98/JA
Endrin ND ug/kg 8081 4 01-07-98/JA
Heptachlor ND ug/kg 8081 2 01-07-98/JA
Heptachlor Epoxide ND ug/kg 8081 21 01-07-98/JA
Methoxychlor ND ug/kg 8081 120 01-07-98/JA
Toxaphene ND ug/kg 8081 57 01-07-98/JA
Surrogate % Recovery
tetrachloro-m-xylene *21

ND - None Detected at Reporting Limit

. - Surrogate Recovety exceeds REIC control limits due to sampie matrix interference.
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Alliant Techsystems, Inc.

Job#: 1297-57482

ATI SAMPLE #: 02.03.01 DATE SAMPLED: 12-23-97
REIC SAMPLE #: 574824 MATRIX: SOLID
TOTAL METALS
PARAMETER RESULT UNIT | METHOD PaL ANALYZED/BY
Barium 76000 ug/kg 6020 100 12-30-97/KC
Beryllium 511 ug/g 6020 100 12-30-97/KC
Cadmium ND ug/kg 6020 100 12-30-97/KC
Chromium 32400 ug/kg 6020 100 12-30-97/KC
Lead 21300 ug/kg 6020 100 12-30-97/KC
Mercury 140 ug/kg 7470A 100 01-02-98/MR
Nickel 11800 ug/kg 6020 100 12-30-97/KC
Selenium ND ug/kg 6020 300 12-30-97/KC
Silver 244 ug/kg 6020 100 12-30-97/KC
Thallium 213 ug/kg 6020 100 12-30-97/KC
GENERAL CHEMISTRY

PARAMETER RESULT UNIT | METHOD PaL ANALYZED/BY
Cyanide ND ugkg |  9010A 500 01-05-98/LK

ND - None Detected at PQL

PQL - Practical Quantitation Limit

NOTE

- internal Standards falled REIC control limits of Method 6020.
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Job #: 1297-57482

ATISAMPLE #:  09.03.01 DATE SAMPLED: 12-23-97
REIC SAMPLE #: 57482-5 MATRIX: SOLID
MOISTURE: 84%
VOLATILE ORGANIC COMPOUNDS
PARAMETER RESULT UNIT METHOD REPORTING | ANALYZED/BY
LIMIT
Benzene ND ug/kg 8021A 5 01-05-98/TC
Carbon Tetrachloride ND ug/kg 8021A 5 01-05-98/TC
Chiorobenzene ND ug/kg 8021A S 01-05-98/TC
Chloroform ND ug/kg 8021A 5 01-05-98/TC
trans-1,2-Dichloroethene ND ug/kg 8021A 5 01-05-98/TC
Hexachlorobutadiene ND ug/kg 8021A 5 01-05-98/TC
Methyi Bromide ND ug/kg 8021A 5 01-05-98/TC
Methyl Chloride ND ug/kg 8021A 5 01-05-98/TC
Methylene Chioride ND ug/kg 8021A 5 01-05-88/TC
Naphthalene ND ug/kg 8021A 5 01-05-98/TC
Tetrachloroethene ND ug/kg 8021A 5 01-05-98/TC
Toluene ND ug/kg 8021A 5 01-05-98/TC
1,2,4-Trichlorobenzene ND ug/kg 8021A S 01-05-98/TC
1,1,1-Trichloroethane ND ug’/kg 8021A 5 01-05-98/TC
1,1,2-Trichloroethane ND ug/kg 8021A 5 01-05-98/TC
Trichloroethene ND ug/kg 8021A 5 01-05-98/TC
Trichlorofluoromethane ND ug/kg 8021A S 01-05-98/TC
Vinyl Chloride ND ug/kg 8021A 5 01-05-98/TC
Surrogates % Recovery
e 2

ND - None Detected at Reporting Limit
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Job #: 1297-57482

ATI SAMPLE #: 09.03.01 DATE SAMPLED: 12-23-97
REIC SAMPLE #: 57482-5 MATRIX: SOLID
MOISTURE: 84%
VOLATILE ORGANIC COMPOUNDS
PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
umMIr
Acrolein ND ug/kg 82408 100 01-08-98/TC
Carbon Disulfide ND ug/kg 82408 20 01-06-98/TC
Methyl Ethyl Ketone ND ug/kg 82408 100 01-06-98/TC
Surrogates % Recovery
1,2-dichloroethane-D4 85
toluene-D8 100
4-bromofluorobenzene 94
SEMIVOLATILE ORGANIC COMPOUNDS
PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
uMIT
N-Nitrosodimethylamine ND ug/kg 8070 67 01-10-98/JA
Surrogates % Recovery
4-chloro-
3-nitrobenzotrifluoride *12
SEMIVOLATILE ORGANIC COMPOUNDS
PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
LUMIT
2,4-Dinitrotoluene ND ug/kg 8090 10 01-06-98/JA
2,6-Dinitrotoluene ND ug/kg 8090 10 01-06-98/JA
Sutrogates % Recovery
tetrachloro-m-xylene 64
ND - None Detected at Reporting Limit

. - Surrogate Recovery exceeds REIC control limits due to sample matrix interference.
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Job #: 1297-57482

ATISAMPLE #:  09.03.01 DATE SAMPLED: 12-23-97
REIC SAMPLE #: 57482-5 MATRIX: SOLID
MOISTURE: 84%
SEMIVOLATILE ORGANIC COMPOUNDS
PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
LIMIT
Bis(2-chloroethoxy) ND ug/kg 8110 30 01-09-98/JA
methane
Bis(2-chloroethyl) ether ND ug/kg 8110 30 01-09-98/JA
Bis(2-chloroisopropyl) ether ND ug/kg 8110 30 01-09-98/JA
Surrogates % Recovery
tetrachloro-m-xylene 63
SEMIVOLATILE ORGANIC COMPOUNDS
PARAMETER RESULT UNIT METHOD REPORTING | ANALYZED/BY
LIMIT
Hexachlorobenzene ND ug/kg 8121 33 01-08-98/JA
Hexachlorocyclopentadiene ND ug/kg 8121 33 01-08-98/JA
Hexachloroethane ND ug/kg 8121 33 01-08-98/JA
Sumogates % Recovery
tetrachloro-m-xylene 46
SEMIVOLATILE ORGANIC COMPOUNDS
PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
LIMIT
Pentachlorophenol ND ug/kg 8151 17 01-06-98/JA
sSurrogates % Recovery
2 4-dichlorophenylacetic
acid 92

ND - None Detected at Reporting Limit
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Job #: 1297-57482

ATI SAMPLE #: 09.03.01 DATE SAMPLED: 12-23-97
REIC SAMPLE #: 57482-5 MATRIX: SOLID
MOISTURE: 84%
SEMIVOLATILE ORGANIC COMPOUNDS
PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
LUMIT
Bis(2-ethylhexyl) phthalate ND ug/kg 82708 330 01-07-98AWP
Butyl benzyt phthalate ND ug/kg 82708 330 01-07-98/ WP
4-Chloro-3-methyl phenol ND ug/kg 82708 330 01-07-98/ WP
2-Chlorophenol ND ug/kg 82708 330 01-07-98/WP
Di-n-butyl phthaiate ND ug/kg 82708 330 01-07-98/WP
Diethyl phthalate ND ug/kg 8270B 330 01-07-98/WP
2,4-Dimethylphenoi ND ug/kg 82708 330 01-07-98/WP
Dimethyl phthalate ND ug/kg 82708 330 01-07-98/ WP
4,6-Dinitro-2-methylphenol ND ug/kg 8270B 330 01-07-98/ WP
Di-n-octyl phthalate ND ug/kg 82708 330 01-07-98/ WP
Phenol ND ug/kg 82708 330 01-07-98/WP
2,4,5-Trichlorophenol ND ug/kg 8270B 330 01-07-98/WP
2,4 6-Trichlorophenol ND ug/kg 82708 330 01-07-98/ WP
Surrogates % Recovery
2-fluorophenol *12
henol-dé *13
.4 8-tribromophenol 60
Surrogates % Recovery
nitrobenzene-d5 *14
2-fluorobiphenyl *18
p-terphenyl-d14 24
ND - None Detected at Reporting Limit

* - Surrogate Recovery exceeds REIC control limits due to sample matrix interference.
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Job #: 1297-57482

ATI SAMPLE #: DATE SAMPLED: 12-23-97

09.03.01

REIC SAMPLE #: 57482-5 MATRIX: SOLID
MOISTURE: 84%
SEMIVOLATILE ORGANIC COMPOUNDS

PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
LIMIT

Fluoranthene ND ug/kg 8310 140 01-13-98/WP

Fluorene ND ug/kg 8310 140 01-13-98/WP

PARAMETER RESULT UNIT METHOD REPORTING | ANALYZED/BY
LIMIT

Nitrobenzene ND ug/kg 8330 250 01-05-98/WP

ND - None Detected at Reporting Limit
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Alliant Techsystems, Inc.

Job #: 1297-57482

ATI SAMPLE #:  09.03.01 DATE SAMPLED: 12-23-97
REIC SAMPLE #: 57482-5 MATRIX: SOLID
MOISTURE: 84%
PCB'S
PARAMETER RESULT UNIT METHOD REPORTING | ANALYZED/BY
umiT
PCB-1016 ND ug/kg 8082 2500 01-07-98/JA
PCB-1221 ND ug/kg 8082 2500 01-07-98/JA
PCB-1232 ND ug/kg 8082 2500 01-07-98/JA
PCB-1242 ND ug/kg 8082 2500 01-07-98/JA
PCB-1248 ND ug/kg 8082 2500 01-07-98/JA
PCB-1254 ND ug/kg 8082 2500 01-07-98/JA
PCB-1260 ND ug/kg 8082 2500 01-07-98/JA
Surrogate % Recovery
tetrachloro-m-xylene 53
PESTICIDES
PARAMETER RESULT UNIT METHOD REPORTING | ANALYZED/BY
LIMIT
Aldrin ND ug/kg 8081 3 01-07-98/JA
Chlordane ND ug/kg 8081 9.4 01-07-98/JA
Dieldrin ND ug/kg 8081 13 01-07-98/JA
Endosulfan | ND ug/kg 8081 9.4 01-07-98/JA
Endosuifan I} ND ug/kg 8081 3 01-07-98/JA
Endrin ND ug/kg 8081 4 01-07-98/JA
Heptachlor ND ug/kg 8081 2 01-07-98/JA
Heptachlor Epoxide ND ug/kg 8081 21 01-07-98/JA
Methoxychlor ND ug/kg 8081 120 01-07-98/JA
Toxaphene ND ug/kg 8081 57 01-07-98/JA
Surrogate % Recovery
tetrachloro-m-xylene 53

ND - None Detected at Reporting Limit
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Job#: 1297-57482

ATI SAMPLE #: 09.03.01 DATE SAMPLED: 12-23-97
REIC SAMPLE #: 57482-5 MATRIX: SOLID
TOTAL METALS
PARAMETER RESULT UNIT METHOD PQL ANALYZED/BY
Barium 127000 ug/kg 6020 100 12-30-97/KC
Beryilium 876 ug/kg 6020 100 12-30-97/KC
Cadmium 175 ug/kg 6020 100 12-30-97/KC
Chromium 21000 ug/kg 6020 100 12-30-97/KC
Lead 16600 ug/kg 6020 100 12-30-97/KC
Mercury ND ug/kg 7470A 100 01-02-98MR
Nickel 13500 ug/kg 6020 100 12-30-97/KC
Selenium ND ug/kg 6020 300 12-30-97/KC
Silver ND ug/kg 6020 100 12-30-97/KC
Thallium 138 ug/kg 6020 100 12-30-97/KC
GENERAL CHEMISTRY

PARAMETER RESULT UNIT METHOD PQL ANALYZED/BY
Cyanide ND ug/kg 9010A 500 01-05-98L.K

ND - None Detected at PQL

PQL - Practical Quantitation Limit
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Job #: 1297.57482

ATI SAMPLE #: 12.03.01 DATE SAMPLED: 12-23-97
REIC SAMPLE #: 57482-6 MATRIX: SOLID
MOISTURE: 87%
VOLATILE ORGANIC COMPOUNDS
PARAMETER RESULT UNIT METHOD REPORTING | ANALYZED/BY
LmMIT
Benzene ND ug/kg 8021A 5 01-05-98/TC
Carbon Tetrachloride ND ug/kg 8021A 5 01-05-98/TC
Chiaorobenzene ND ug’/kg 8021A 5 01-05-98/TC
Chloroform ND ug/kg 8021A 5 01-05-98/TC
trans-1,2-Dichloroethene ND ug/kg 8021A 5 01-05-98/TC
Hexachlorobutadiene ND ug’kg 8021A 5 01-05-98/TC
Methyl Bromide ND ug/kg 8021A 5 01-05-98/TC
Methyl Chloride ND ug/kg 8021A 5 01-05-98/TC
Methylene Chloride ND ug/kg 8021A 5 01-05-98/TC
Naphthalene ND ug/kg 8021A 5 01-05-98/TC
Tetrachloroethene ND ug/kg 8021A 5 01-05-98/TC
Toluene ND ug/kg 8021A 5 01-05-98/TC
1,2,4-Trichlorobenzene ND ug/kg 8021A 5 01-05-98/TC
1,1,1-Trichloroethane ND ug/kg 8021A 5 01-05-98/TC
1,1,2-Trichloroethane ND ug/kg 8021A 5 01-05-98/TC
Trichloroethene ND ug/kg 8021A 5 01-05-98/TC
Trichlorofluoromethane ND ug/kg 8021A 5 01-05-98/TC
Vinyl Chioride ND ug/kg 8021A 5 01-05-98/TC
Surrogates % Recovery
R %

ND - None Detected at Reporting Limit
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Job#: 1297-57482

ATI SAMPLE #: 12.03.01 DATE SAMPLED: 12-23-97
REIC SAMPLE #: 57482-6 MATRIX: SOLID
MOISTURE: 87%
VOLATILE ORGANIC COMPOUNDS

PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
LIMIT

Acrolein ND ug/kg 8240B 100 01-02-98/TC

Carbon Disulfide ND ug/kg 8240B 20 01-02-98/TC

Methyl Ethyl Ketone ND ug/kg 8240B 100 01-02-98/TC

Surrogates % Recovery

1,2-dichloroethane-D4 87

toluene-D8 104

4-bromofluorobenzene 85

SEMIVOLATILE ORGANIC COMPOUNDS

PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
LIMIT

N-Nitrosodimethylamine ND ug/kg 8070 67 01-10-98/JA

Surrogates % Recovery

4-chloro-

3-nitrobenzotrifluoride 58

SEMIVOLATILE ORGANIC COMPOUNDS

PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
LIMIT

2,4-Dinitrotoluene ND ug/kg 8090 10 01-06-98/JA

2,6-Dinitrotoluene ND ug/kg 8090 10 01-06-98/JA

Surrogates % Recovery

tetrachloro-m-xylene 66

ND - None Detected at Reporting Limit
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Job#: 1297-57482

ATI SAMPLE #:  12.03.01 DATE SAMPLED: 12-23-97
REIC SAMPLE #: 57482-6 MATRIX: SOLID
MOISTURE: 87%

SEMIVOLATILE ORGANIC COMPOUNDS

PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
LIMIT

Bis(2-chloroethoxy) ND ug/kg 8110 30 01-09-98/JA

methane

Bis(2-chloroethyi) ether ND ug/kg 8110 30 01-09-98/JA

Bis(2-chloroisopropyl) ether ND ug/kg 8110 30 01-09-98/JA

Surrogates % Recovery

tetrachloro-m-xylene 86

SEMIVOLATILE ORGANIC COMPOUNDS

PARAMETER RESULT UNIT METHOD REPORTING | ANALYZED/BY
LMIT

Hexachlorobenzene ND ug/kg 8121 33 01-08-88/JA

Hexachlorocyclopentadiene ND ug/kg 8121 33 01-08-98/JA

Hexachloroethane ND ug/kg 8121 33 01-08-98/JA

Surrogates % Recovery

tetrachloro-m-xylene 72

SEMIVOLATILE ORGANIC COMPOUNDS

PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
LMIT

Pentachlorophenol ND ug/kg 8151 17 01-06-98/JA

Surrogates % Recovery

2 4-dichlorophenylacetic

acid pheny 96

ND - None Detected at Reporting Limit
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Job#: 1297-57482

ATI SAMPLE #: 12.03.01 DATE SAMPLED: 12-23-97
REIC SAMPLE #: 57482-6 MATRIX: SOLID
MOISTURE: 87%
SEMIVOLATILE ORGANIC COMPOUNDS
PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
LiMIT
Bis(2-ethylhexyl) phthalate ND ug/kg 8270B 330 01-07-98/WP
Butyl benzyl phthalate ND ug/kg 8270B 330 01-07-98/WP
4-Chloro-3-methyl phenol ND ug/kg 82708 330 01-07-98/ WP
2-Chlorophenol ND ug/kg 8270B 330 01-07-98/WP
Di-n-butyl phthalate ND ug/kg 8270B 330 01-07-98/ WP
Diethyl phthalate ND ug/kg 8270B 330 01-07-98/WP
2,4-Dimethylphenol ND ug/kg 8270B 330 01-07-98/WP
Dimethyl phthalate ND ug/kg 8270B 330 01-07-98/WP
4 6-Dinitro-2-methylphenoi ND ug/kg 82708 330 01-07-98/ WP
Di-n-octyl phthalate ND ug/kg 82708 330 01-07-98/ WP
Phenol ND ug/kg 8270B 330 01-07-98/ WP
2,4,5-Trichlorophenol ND ug/kg 8270B 330 01-07-98/WP
2,4,6-Trichlorophenol ND ug/kg 8270B 330 01-07-98/WP
Surrogates % Recovery
2-fluorophenol 39
enol-d a8

,4,6-tribromophenol 53
Surrogates % Recovery
nitrobenzene-d5 36
2-fluorobiphenyi 42
p-terphenyi-d14 21

ND - None Detected at Reporting Limit
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Job#: 1297-57482

ATISAMPLE#: 12.03.01 DATE SAMPLED: 12-23-97
REIC SAMPLE #: 57482-6 MATRIX: SOLID
MOISTURE: 87%
SEMIVOLATILE ORGANIC COMPOUNDS
PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
LiMIT
Fluoranthene ND ug/kg 8310 140 01-13-98/WP
Fluorene ND ug/kg 8310 140 01-13-98/WP
PARAMETER RESULT UNIT METHOD REPORTING | ANALYZED/BY
LIMIT
Nitrobenzene ND ug/kg 8330 250 01-05-98/WP

ND - None Detected at Reporting Limit
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Job ¥ 1297-57482

ATI SAMPLE #: 12.03.01 DATE SAMPLED: 12-23-97
REIC SAMPLE #: 57482-6 MATRIX: SOLID
MOISTURE: 87%
PCB'S
PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
LM
PCB-1016 ND ug/kg 8082 2500 01-07-98/JA
PCB-1221 ND ug/kg 8082 2500 01-07-98/JA
PCB-1232 ND ug/kg 8082 2500 01-07-98/JA
PCB-1242 ND ug’kg 8082 2500 01-07-98/JA
PCB-1248 ND ug/kg 8082 2500 01-07-98/JA
PCB-1254 ND ug/kg 8082 2500 01-07-98/JA
PCB-1260 ND ug/kg 8082 2500 01-07-98/JA
Surrogate % Recovery
tetrachloro-m-xylene 64
PESTICIDES
PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
LIMIT
Aldrin ND ug/kg 8081 3 01-07-98/JA
Chiordane ND ug/kg 8081 9.4 01-07-98/JA
Dieldrin ND ug/kg 8081 13 01-07-88/JA
Endosulfan | ND ug/kg 8081 9.4 01-07-98/JA
Endosulfan I ND ug/kg 8081 3 01-07-98/JA
Endrin ND ug/kg 8081 4 01-07-98/JA
Heptachlor ND ug/kg 8081 2 01-07-98/JA
Heptachlor Epoxide ND ug/kg 8081 21 01-07-98/JA
Methoxychior ND ug/kg 8081 120 01-07-88/JA
Toxaphene ND ug/kg 8081 57 01-07-98/JA
Surrogate % Recovery
tetrachloro-m-xylene 64

ND - None Detected at Reporting Uimit
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Job #. 1297-57482

ATI SAMPLE #: 12.03.01 DATE SAMPLED: 12-23-97
REIC SAMPLE #: 57482-6 MATRIX: SOLID
TOTAL METALS
PARAMETER RESULT UNIT METHOD PaL ANALYZED/BY
Barium 73800 ug/kg 6020 100 12-30-97/KC
Beryilium 223 ug/kg 6020 100 12-30-97/KC
Cadmium ND ug/kg 6020 100 12-30-97/KC
Chromium 10100 ug/kg 6020 100 12-30-97/KC
Lead 11400 ug/kg 6020 100 12-30-97/KC
Mercury 180 ug/kg 7470A 100 01-02-98/ MR
Nickel 9520 ug/kg 6020 100 12-30-97/KC
Selenium ND ug/kg 6020 300 12-30-97/KC
Silver ND ug/kg 6020 100 12-30-97/KC
Thallium ND ug/kg 6020 100 12-30-97/KC
GENERAL CHEMISTRY

PARAMETER RESULT UNIT METHOD PQL ANALYZED/BY
Cyanide ND ug/kg 9010A 500 01-05-98LK

ND - None Detected at PQL

PQL - Practical Quantitation Limit




Page 44
Alliant Techsystems, Inc.
Job#: 1297-57482

ATI SAMPLE #:  04.03.01 DATE SAMPLED: 12-23-97
REIC SAMPLE #: 57482-7 MATRIX: SOLID
MOISTURE: 53%
VOLATILE ORGANIC COMPOUNDS
PARAMETER RESULT UNIT METHOD REPORTING | ANALYZED/BY
LIMIT
Benzene ND ug/kg 8021A 5 01-06-98/TC
Carbon Tetrachloride ND ug/kg 8021A 5 01-06-98/TC
Chlorobenzene ND ug/kg 8021A 5 01-06-98/TC
Chloroform ND ug/kg 8021A 5 01-06-98/TC
trans-~1,2-Dichloroethene ND ug/kg 8021A 5 01-06-98/TC
Hexachlorobutadiene ND ug/kg 8021A 5 01-08-98/TC
Methyl Bromide ND ug/kg 8021A 5 01-06-98/TC
Methyl Chloride ND ug/kg 8021A 5 01-06-98/TC
Methylene Chloride ND ug/kg 8021A 5 01-06-98/TC
Naphthalene ND ug/kg 8021A 5 01-06-98/TC
Tetrachloroethene ND ug/kg 8021A 5 01-06-98/TC
Toluene ND ug/kg 8021A 5 01-06-98/TC
1,2 ,4-Trichlorobenzene ND ug/kg 8021A 5 01-06-98/TC
1,1,1-Trichioroethane ND ug/kg 8021A 5 01-06-98/TC
1,1,2-Trichloroethane ND ug/kg 8021A 5 01-06-98/TC
Trichloroethene ND ug/kg 8021A 5 01-06-98/TC
Trichlorofluoromethane ND ug/kg 8021A 5 01-06-98/TC
Vinyl Chloride ND ug/kg 8021A 5 01-06-98/TC
Surrogates % Recovery
T uorotoruene 3

ND - None Detected at Reporting Limit
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ATI SAMPLE #: 04.03.01 DATE SAMPLED: 12-23-97
REIC SAMPLE #: 57482-7 MATRIX: SOLID
MOISTURE: 53%
VOLATILE ORGANIC COMPOUNDS

PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
LMIT

Acrolein ND ug/kg 8240B 100 01-08-98/TC

Carbon Disulfide ND ug’kg 82408B 20 01-06-98/TC

Methyt Ethyl Ketone ND ug/kg 8240B 100 01-08-98/TC

Surrogates % Recovery

1,2-dichloroethane-D4 76

toluene-D8 109

4-bromofluorobenzene 74

SEMIVOLATILE ORGANIC COMPOUNDS

PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
LIMIT

N-Nitrosodimethylamine ND ug’kg 8070 67 01-11-98/JA

Surrogates % Recovery

4-chloro-

3-nitrobenzotrifluoride 29

SEMIVOLATILE ORGANIC COMPOUNDS

PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
LIMIT

2,4-Dinitrotoluene ND ug/kg 8090 10 01-08-98/JA

2,6-Dinitrotoluene ND ug/kg 8090 10 01-06-98/JA

Surrogates % Recovery

tetrachloro-m-xylene 63

ND - None Detected at Reporting Limt
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ATI SAMPLE #: 04.03.01 DATE SAMPLED: 12-23-97
REIC SAMPLE #: 57482-7 MATRIX: SOLID
MOISTURE: 53% -
SEMIVOLATILE ORGANIC COMPOUNDS
PARAMETER RESULT UNIT METHOD REPORTING | ANALYZED/BY
UMIT
Bis(2-chloroethoxy) ND ug/kg 8110 30 01-08-98/JA
methane
Bis(2-chloroethyl) ether ND ug/kg 8110 30 01-09-98/JA
Bis(2-chloroisopropyl) ether ND ug’/kg 8110 30 01-09-98/JA
Surrogates % Recovery
tetrachloro-m-xylene 68
SEMIVOLATILE ORGANIC COMPOUNDS
PARAMETER RESULT UNIT METHOD REPORTING | ANALYZED/BY
LIMIT
Hexachlorobenzene ND ug/kg 8121 33 01-08-98/JA
Hexachlorocyclopentadiene ND ug/kg 8121 33 01-08-98/JA
Hexachioroethane ND ug’kg 8121 33 01-08-98/JA
Surrogates % Recovery
tetrachloro-m-xylene 62
SEMIVOLATILE ORGANIC COMPOUNDS
PARAMETER RESULT UNIT METHOD REPORTING | ANALYZED/BY
UMIT
Pentachiorophenol ND ug/kg 8151 17 01-06-98/JA
Surrogates % Recovery
2,4-dichiorophenylacetic
acid 96

ND - None Detected at Reporting Limit
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* - Surrogate Recovery exceeds REIC control limits due to sample matrix interference.

ATI SAMPLE #: 04.03.01 DATE SAMPLED: 12-23-97
REIC SAMPLE #: 57482-7 MATRIX: SOLID
MOISTURE: 53%
SEMIVOLATILE ORGANIC COMPOUNDS
PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
oM
Bis(2-ethylhexyl) phthalate ND ug/kg 8270B 330 01-07-98/WP
Butyl benzyl phthalate ND ug/kg 8270B 330 01-07-98/ WP
4-Chloro-3-methyl phenol ND ug/kg 8270B 330 01-07-98/WP
2-Chlorophenol ND ug/kg 82708 330 01-07-98/WP
Di-n-butyl phthalate ND ug/kg 8270B 330 01-07-98/ WP
Diethyi phthalate ND ug/kg 8270B 330 01-07-98/ WP
2,4-Dimethyiphenol ND ug/kg 8270B 330 01-07-98/ WP
Dimethy! phthalate ND ug/kg 82708 330 01-07-98/ WP
4 86-Dinitro-2-methylphenol ND ug/kg 8270B 330 01-07-98/ WP
Di-n-octyl phthalate ND ug/kg 8270B 330 01-07-98WP
Phenol ND ug/kg 8270B 330 01-07-98/WP
2,4 5-Trichlorophenol ND ug/kg 8270B 330 01-07-98/WP
2,4 8-Trichlorophenol ND ug/kg 8270B 330 01-07-98/WP
Surrogates % Recovery
2-fluorophenol ;]
ghenol:ds 8
,4,6-tribromophenol *6
Surrogates % Recovery
nitrobenzene-d5 *10
2-fluorobiphenyl *10
p-terphenyi-d14 *4
ND - None Detected at Reporting Limit
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ATI SAMPLE #: 04.03.01 DATE SAMPLED: 12-23-97
REIC SAMPLE #: 57482-7 MATRIX: SOLID
MOISTURE: 53%
SEMIVOLATILE ORGANIC COMPOUNDS
PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
LIMIT
Fluoranthene ND ug/kg 8310 140 01-13-98/WP
Fluorene ND ug/kg 8310 140 01-13-98/WP
PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
LIMIT
Nitrobenzene ND ug/kg 8330 250 01-05-98/WP

ND « None Detected at Reporting Limit
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Job #: 1297-57482

ATI SAMPLE #: 04.03.01 DATE SAMPLED: 12-23-97
REIC SAMPLE #: 57482-7 MATRIX: SOLID
MOISTURE: 53%
PCB'S
PARAMETER RESULT UNIT METHOD REPORTING | ANALYZED/BY
LIMIT

PCB-1016 ND ug/kg 8082 2500 01-07-98/JA
PCB-1221 ND ug/kg 8082 2500 01-07-98/JA
PCB-1232 ND ug/kg 8082 2500 01-07-98/JA
PCB-1242 ND ug/kg 8082 2500 01-07-98/JA
PCB-1248 ND ug/kg 8082 2500 01-07-98/JA
PCB-1254 14800 ug/kg 8082 2500 01-07-98/JA
PCB-1260 ND ug/kg 8082 2500 01-07-98/JA
Surrogate % Recovery

tetrachloro-m-xylene 82

PESTICIDES
PARAMETER RESULT UNIT METHOD REPORTING | ANALYZED/BY
LIMIT

Aldrin ND ug/kg 8081 3 01-07-98/JA
Chlordane ND ug/kg 8081 9.4 01-07-98/JA
Dieldrin ND ug/kg 8081 1.3 01-07-98/JA
Endosulfan | ND ug/kg 8081 9.4 01-07-98/JA
Endosulfan Il ND ug/kg 8081 3 01-07-98/JA
Endrin ND ug/kg 8081 4 01-07-98/JA
Heptachlor ND ug/kg 8081 2 01-07-98/JA
Heptachlor Epoxide ND ug/kg 8081 21 01-07-98/JA
Methoxychlor ND ug/kg 8081 120 01-07-98/JA
Toxaphene ND ug/kg 8081 57 01-07-98/JA
Surrogate % Recovery

tetrachloro-m-xylene 82

ND - None Detected at Reporting Limit
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ATISAMPLE #:  04.03.01 DATE SAMPLED: 12-23-97
REIC SAMPLE #: 57482-7 MATRIX: SOLID
TOTAL METALS
PARAMETER RESULT UNIT METHOD PQL ANALYZED/BY
Barium 58800 ug/kg 6020 100 12-30-97/KC
Beryllium 398 ug/kg 6020 100 12-30-97/KC
Cadmium 116 ug/kg 6020 100 12-30-97/KC
Chromium 26900 ug/kg 6020 100 12-30-97/KC
Lead 41200 ug’kg 6020 100 12-30-97/KC
Mercury 100 ug/kg 7470A 100 01-02-98/MR
Nickel 12000 ug/kg 6020 100 12-30-97/KC
Selenium ND ug’kg 6020 300 12-30-97/KC
Silver 245 ug/kg 6020 100 12-30-97/KC
Thallium ND ug/kg 6020 100 12-30-97/KC
GENERAL CHEMISTRY

PARAMETER RESULT UNIT METHOD PQL ANALYZED/BY
Cyanide ND ug/kg 9010A 500 01-05-98LK
ND - None Detected at PQL

PQL - Practical Quantitation Limit
NOTE

- Intemal Standards failed REIC control limits of Method 6020.




Page 51
Alliant Techsystems, Inc.
Job #: 1297-57482

ATI SAMPLE #: 08.08.05 DATE SAMPLED: 12-23-97
REIC SAMPLE #: 57482-8 MATRIX: LIQUID
VOLATILE ORGANIC COMPOUNDS
PARAMETER RESULT UNIT METHOD REPORTING | ANALYZED/BY
LIMIT
Benzene ND ugh 8021A 1 01-06-98/TC
Carbon Tetrachloride ND ug/ 8021A 1 01-06-98/TC
Chlorobenzene ND ug/ 8021A 1 01-06-98/TC
Chloroform 5 ugA 8021A 1 01-06-98/TC
trans-1,2-Dichloroethene ND ugh 8021A 1 01-06-98/TC
Hexachlorobutadiene ND ug 8021A 1 01-06-98/TC
Methyl Bromide ND ug/ 8021A 1 01-06-98/TC
Methyl Chloride ND ugh 8021A 1 01-06-98/TC
Methylene Chioride 1 ugh 8021A 1 01-06-98/TC
Naphthalene ND ugh 8021A 1 01-06-98/TC
Tetrachloroethene ND ugh 8021A 1 01-06-98/TC
Toluene ND ug/ 8021A 1 01-06-98/TC
1,2,4-Trichlorobenzene ND ugh 8021A 1 01-06-98/TC
1,1,1-Trichloroethane ND ug/ 8021A 1 01-06-98/TC
1,1,2-Trichloroethane ND ug 8021A 1 01-06-98/TC
Trichloroethene ND ugi 8021A 1 01-06-98/TC
Trichiorofluoromethane ND ug 8021A 1 01-06-98/TC
Vinyl Chloride ND ug/ 8021A 1 01-06-98/TC
Surogates % Recovery
1 P morotonane 81

ND - None Detected at Reporting Limit
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ATI SAMPLE #:

08.08.05

DATE SAMPLED: 12-23-97

REIC SAMPLE #: 57482-8 MATRIX: LIQUID
VOLATILE ORGANIC COMPOUNDS

PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
LIMIT

Acrolein ND ugh 8240B 100 01-02-98/TC

Carbon Disulfide ND ug/l 8240B 20 01-02-98/TC

Methyl Ethyl Ketone ND ug 8240B 100 01-02-98/TC

Surrogates % Recovery

1,2-dichloroethane-D4 85

toluene-D8 102

4-bromofluorobenzene 95

SEMIVOLATILE ORGANIC COMPOUNDS

PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
LIMIT

N-Nitrosodimethylamine ND ugh 8070 10 01-11-88/JA

Surrogates % Recovery

4-chloro-

3-nitrobenzotrifluoride 39

SEMIVOLATILE ORGANIC COMPOUNDS

PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
LIMIT

2,4-Dinitrotoluene ND ugh 8090 15 01-06-98/JA

2,6-Dinitrotoluene ND ugl 8090 1.5 01-06-98/JA

Surrogates % Recovery

tetrachloro-m-xylene

115

ND - None Detected at Reporting Limit
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ATI SAMPLE #: 08.08.05 DATE SAMPLED: 12-23-97
REIC SAMPLE #: 57482-8 MATRIX: LIQUID
SEMIVOLATILE ORGANIC COMPOUNDS
PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
LIMIT
Bis(2-chloroethoxy) ND ugh 8110 4.5 01-09-98/JA
methane
Bis(2-chloroethyl) ether ND ugh 8110 45 01-09-98/JA
Bis(2-chloroisopropyl) ether ND ugh 8110 45 01-09-98/JA
Sutrogates % Recovery
tetrachloro-m-xylene 92
SEMIVOLATILE ORGANIC COMPOUNDS
PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
LIMIT
Hexachlorobenzene ND ughl 8121 0.50 01-08-98/JA
Hexachlorocyclopentadiene ND ugl 8121 0.50 01-08-98/JA
Hexachloroethane ND ugl 8121 0.50 01-08-98/JA
Surrogates % Recovery
tetrachloro-m-xylene 90
SEMIVOLATILE ORGANIC COMPOUNDS
PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
LIMIT
Pentachlorophenol ND ug/ 8151 0.85 01-06-98/JA
Surrogates % Recovery
2, 4-dichlorophenylacetic
acid 95

ND - None Detected at Reporting Limit
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Job#: 1207-57482

ATI SAMPLE #: 08.08.05 DATE SAMPLED: 12-23-97
REIC SAMPLE #: 57482-8 MATRIX: LIQUID
SEMIVOLATILE ORGANIC COMPOUNDS
PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
LIMIT

Bis(2-ethylhexyl) phthalate ND ug/l 82708 30 01-07-98/WP
Butyl benzyl phthalate ND ugh 8270B 30 01-07-98/ WP
4-Chioro-3-methyl phenol ND ug/ 82708 60 01-07-98/WP
2-Chlorophenol ND ugh 82708 60 01-07-98/ WP
Di-n-butyl phthalate ND ug/l 82708 30 01-07-98/WP
Diethyl phthalate ND ug/l 82708 30 01-07-98/WP
2,4-Dimethylphenol ND ug/l 82708 60 01-07-98/WP
Dimethyl phthalate ND ug/l 82708 30 01-07-98/WP
4,6-Dinitro-2-methylphenol ND ug/l 8270B 60 01-07-98 WP
Di-n-octyl phthalate ND ugh 8270B 30 01-07-98 WP
Phenol ND ug/l 82708 60 01-07-98/WP
2,4,5-Trichlorophenol ND ug/l 82708 60 01-07-98/WP
2,4,6-Trichiorophenol ND ug/l 82708 60 01-07-98WP
Surrogates % Recovery
phanoide. %

,4,6-tribromophenol 40
Surrogates % Recovery
Y oroameny &
p-terphenyl-d14 35

ND - None Detected at Reporting Limit
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Job #: 1297-57482

ATI SAMPLE #: 08.08.05 DATE SAMPLED: 12-23-97
REIC SAMPLE #: 57482-8 MATRIX: LIQUID
SEMIVOLATILE ORGANIC COMPOUNDS
PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
uMIT
Fluoranthene ND ug/ 8310 10 01-13-98/ WP
Fluorene ND ug/ 8310 10 01-13-98/ WP
PARAMETER RESULT UNIT METHOD REPORTING | ANALYZED/BY
LMIT
Nitrobenzene ND ugh 8330 20 01-05-98/ WP

ND - None Detected at Reporting Limit
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Job #: 1297-57482

ATISAMPLE #:  08.08.05 DATE SAMPLED: 12-23-97
REIC SAMPLE #: 57482-8 MATRIX: LIQUID
PCB'S
PARAMETER RESULT UNIT METHOD REPORTING | ANALYZED/BY
LIMIT
PCB-1016 ND ug/ 8082 375 01-07-98/JA
PCB-1221 ND ug/ 8082 375 01-07-98/JA
PCB-1232 ND ug/ 8082 375 01-07-98/JA
PCB-1242 ND ug/ 8082 375 01-07-98/JA
PCB-1248 ND ugh 8082 375 01-07-98/JA
PCB-1254 ND ugh 8082 375 01-07-98/JA
PCB-1260 ND ug/ 8082 375 01-07-98/JA
Surrogate % Recovery
tetrachloro-m-xylene 106
PESTICIDES
PARAMETER RESULT UNIT METHOD REPORTING | ANALYZED/BY
LIMIT
Aldrin ND ug/ 8081 0.45 01-07-98/JA
Chlordane ND ug/ 8081 1.41 01-07-98/JA
Dieldrin ND ugh 8081 0.20 01-07-98/JA
Endosulfan | ND ug/ 8081 1.41 01-07-98/JA
Endosuifan |l ND ugh 8081 0.45 01-07-98/JA
Endrin ND ugh 8081 0.60 01-07-98/JA
Heptachilor ND ugh 8081 0.30 01-07-98/JA
Heptachlor Epoxide ND ugh 8081 3.15 01-07-98/JA
Methoxychior ND ugh 8081 18.0 01-07-98/JA
Toxaphene ND ugh 8081 8.56 01-07-98/JA
Surrogate % Recovery
tetrachioro-m-xylene 106

ND - None Detected at Reporting Limit
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ATI SAMPLE #: 08.08.05 DATE SAMPLED: 12-23-97
REIC SAMPLE #: 57482-8 MATRIX: LIQUID
TOTAL METALS
PARAMETER RESULT UNIT METHOD PQL ANALYZED/BY
Barium ND ug/ 6020 20 12-30-97/KC
Beryllium ND ug/ 6020 3 12-30-97/KC
Cadmium ND ug/ 6020 1 12-30-97/KC
Chromium ND ugh 6020 10 12-30-87/KC
Lead ND ug/ 6020 10 12-30-97/KC
Mercury ND ugh 6020 1 12-30-97/KC
Nickel ND ug! 6020 30 12-30-97/KC
Selenium ND ug 6020 20 12-30-97/KC
Silver ND ugh 6020 4 12-30-97/KC
Thallium ND ug 6020 10 12-30-97/KC
GENERAL CHEMISTRY

PARAMETER RESULT UNIT METHOD PQL ANALYZED/BY
Cyanide IS

ND - None Detected at PQL

PQL - Practical Quantitation Limit
IS - Insufficient Sample
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ATI SAMPLE #: 14.08.03 DATE SAMPLED: 12-23-97
REIC SAMPLE #: 57482-9 MATRIX: LIQUID
VOLATILE ORGANIC COMPOUNDS
PARAMETER RESULT UNIT METHOD REPORTING | ANALYZED/BY
LIMIT
Benzene ND ugl 8021A 1 01-05-98/TC
Carbon Tetrachloride ND ugA 8021A 1 01-05-98/TC
Chlorobenzene ND ug! 8021A 1 01-05-98/TC
Chloroform ND ugh 8021A 1 01-05-98/TC
trans-1,2-Dichloroethene ND ugf 8021A 1 01-05-98/TC
Hexachlorobutadiene ND ug 8021A 1 01-05-98/TC
Methyl Bromide ND ug/l 8021A 1 01-05-98/TC
Methyl Chloride ND ugA 8021A 1 01-05-98/TC
Methylene Chloride ND ugl 8021A 1 01-05-98/TC
Naphthalene ND ug 8021A 1 01-05-98/TC
Tetrachloroethene ND ug 8021A 1 01-05-98/TC
Toluene ND ug/ 8021A 1 01-05-98/TC
1,2,4-Trichlorobenzene ND ugl 8021A 1 01-05-98/TC
1,1,1-Trichloroethane ND ugl 8021A 1 01-05-98/TC
1,1,2-Trichloroethane ND ug/ 8021A 1 01-05-98/TC
Trichloroethene ND ugn 8021A 1 01-05-98/TC
Trichlorofluoromethane ND ugn 8021A 1 01-05-98/TC
Vinyl Chloride ND ug/ 8021A 1 01-05-98/TC
Surrogates % Recovery
1 Sinuorotoruene 8

ND - None Detectad at Reporting Limit
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Job #: 1297-57482

ATI SAMPLE #: 14.08.03 DATE SAMPLED: 12-23-97
REIC SAMPLE #: 57482-9 MATRIX: LIQUID
VOLATILE ORGANIC COMPOUNDS

PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
LIMIT

Acrolein ND ug! 8240B 100 01-02-98/TC

Carbon Disulfide ND ugA 8240B 20 01-02-98/TC

Methyl Ethyl Ketone ND ugh 8240B 100 01-02-98/TC

Surrogates % Recovery

1,2-dichloroethane-D4 97

toluene-D8 103

4-bromofluorobenzene 92

SEMIVOLATILE ORGANIC COMPOUNDS

PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
LIMIT

N-Nitrosodimethylamine ND ugh 8070 10 01-11-98/JA

Surrogates % Recovery

4-chloro-

3-nitrobenzotrifluoride 51

SEMIVOLATILE ORGANIC COMPOUNDS

PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
LIMIT

2.4-Dinitrotoluene ND ugl 8090 15 01-06-98/JA

2,6-Dinitrotoluene ND ugh 8090 15 01-06-98/JA

Surrogates % Recovery

tetrachloro-m-xylene

110

ND - None Detected at Reporting Limit
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Job #: 1297-57482

ATI SAMPLE #: 14.08.03 DATE SAMPLED: 12-23-97
REIC SAMPLE #: 57482-9 MATRIX: LIQUID
SEMIVOLATILE ORGANIC COMPOUNDS
PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
UMIT
Bis(2-chloroethoxy) ND ug/ 8110 45 01-09-98/JA
methane
Bis(2-chloroethyl) ether ND ug/ 8110 45 01-09-98/JA
Bis(2-chloroisopropyl) ether ND ug/ 8110 45 01-09-98/JA
Surrogates % Recovery
tetrachloro-m-xylene 102
SEMIVOLATILE ORGANIC COMPOUNDS
PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
LIMIT
Hexachlorobenzene ND ugh 8121 0.50 01-08-98/JA
Hexachlorocyclopentadiene ND ugh 8121 0.50 01-08-98/JA
Hexachloroethane ND ug/l 8121 0.50 01-08-98/JA
sSurrogates % Recovery
tetrachloro-m-xylene 90
SEMIVOLATILE ORGANIC COMPOUNDS
PARAMETER RESULT UNIT METHOD REPORTING | ANALYZED/BY
LimiT
Pentachlorophenol ND ugh 8151 0.85 01-06-98/JA
Surrogates % Recovery
ggadlchlorophenylacehc o4

ND - None Detected at Reporting Limit
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Job #: 1297-57482

ATI SAMPLE #: 14.08.03 DATE SAMPLED: 12-23-97
REIC SAMPLE #: 57482-9 MATRIX: LIQUID
SEMIVOLATILE ORGANIC COMPOUNDS
PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
LIMIT

Bis(2-ethylhexyi) phthalate ND ugh 8270B 30 01-07-98/WP
Butyl benzyl phthalate ND ugh 82708 30 01-07-98/WP
4-Chloro-3-methyl phenol ND ug/l 8270B 60 01-07-98/WP
2-Chlorophenol ND ug/ 82708 60 01-07-98/WP
Di-n-butyl phthalate ND ugh 82708 30 01-07-98/WP
Diethyl phthalate ND ug/ 8270B 30 01-07-98/WP
2,4-Dimethylphenol ND ug/ 82708 60 01-07-98/WP
Dimethyl phthalate ND ug/l 82708 30 01-07-98/ WP
4,6-Dinitro-2-methylphenol ND ug/ 8270B 60 01-07-98/WP
Di-n-octyl phthalate ND ugh 8270B 30 01-07-98/WP
Phenol ND ug/ 82708 60 01-07-98/WP
2,4,5-Trichlorophenol ND ug/ 82708 60 01-07-98/WP
2,4,8-Trichlorophenol ND ug/ 82708 60 01-07-98/WP
Surrogates % Recovery

,4,6-tribromophenol 99
Surrogates % Recoyery
D oroopneryt &
p-terphenyl-d14 44

ND - None Detected at Reporting Limit
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ATI SAMPLE #: 14.08.03 DATE SAMPLED: 12-23-97
REIC SAMPLE #: 57482-9 MATRIX: LIQUID
SEMIVOLATILE ORGANIC COMPOUNDS
PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
LIMIT
Fluoranthene ND ug/ 8310 10 01-13-98/WP
Fluorene ND ug/ 8310 10 01-13-98/WP
PARAMETER RESULT UNIT METHOD REPORTING | ANALYZED/BY
LIMIT
Nitrobenzene ND ugi 8330 20 01-05-98/WP

ND - None Detected at Reporting Limit
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Job #: 1297-57482

ATI SAMPLE #: 14.08.03 DATE SAMPLED: 12-23-97
REIC SAMPLE #: 57482-9 MATRIX: LIQUID
PCB'S
PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
LIMIT
PCB-1016 ND ugh 8082 375 01-07-98/JA
PCB-1221 ND ugh 8082 375 01-07-98/JA
PCB-1232 ND ugh 8082 375 01-07-98/JA
PCB-1242 ND ugh 8082 375 01-07-98/JA
PCB-1248 ND ugh 8082 375 01-07-98/JA
PCB-1254 ND ugh 8082 375 01-07-98/JA
PCB-1260 ND ugh 8082 375 01-07-98/JA
Surrogate % Recovery
tetrachloro-m-xylene 112
PESTICIDES
PARAMETER RESULT UNIT METHOD REPORTING | ANALYZED/BY
LIMIT
Aldrin ND ugh 8081 0.45 01-07-98/JA
Chlordane ND ugh 8081 1.41 01-07-98/JA
Dieldrin ND ugh 8081 0.20 01-07-98/JA
Endosulfan | ND ugh 8081 1.41 01-07-98/JA
Endosulfan I ND ugh 8081 0.45 01-07-98/JA
Endrin ND ug/ 8081 0.60 01-07-98/JA
Heptachlor ND ugh 8081 0.30 01-07-98/JA
Heptachlor Epoxide ND ugh 8081 3.15 01-07-98/JA
Methoxychlor ND ugh 8081 18.0 01-07-98/JA
Toxaphene ND ug/ 8081 8.56 01-07-98/JA
Surrogate % Recovery
tetrachioro-m-xylene 112

ND - None Detected at Reporting Limit
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Job #: 1297-57482

ATI SAMPLE #: 14.08.03 DATE SAMPLED: 12-23-97
REIC SAMPLE #: 57482-9 MATRIX: LIQUID
TOTAL METALS
PARAMETER RESULT UNIT METHOD PQL ANALYZED/BY
Barium ND ugh 6020 20 12-30-97/KC
Beryllium ND ug/ 6020 3 12-30-97/KC
Cadmium ND ug 6020 1 12-30-97/KC
Chromium ND ug/ 6020 10 12-30-97/KC
Lead ND ugh 6020 10 12-30-97/KC
Mercury ND ug 6020 1 12-30-97/KC
Nickel ND ug 6020 30 12-30-97/KC
Selenium ND ug/ 6020 20 12-30-97/KC
Silver ND ugh 6020 4 12-30-97/KC
Thallium ND ugh 6020 10 12-30-97/KC
GENERAL CHEMISTRY

PARAMETER RESULT UNIT METHOD PQL ANALYZED/BY
Cyanide (]

ND - None Detected at PQL

PQL - Practical Quantitation Limit
IS - Insufficient Sampie
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ATI SAMPLE #: 11.06.01 DATE SAMPLED: 12-23-97
REIC SAMPLE #: 57482-10 MATRIX: SOLID
MOISTURE: 79%
VOLATILE ORGANIC COMPOUNDS
PARAMETER RESULT UNIT METHOD REPORTING | ANALYZED/BY
LIMIT
Benzene ND ug/kg 8021A 5 01-05-98/TC
Carbon Tetrachloride ND ug/kg 8021A 5 01-05-98/TC
Chlorobenzene ND ug/kg 8021A S 01-05-98/TC
Chloroform ND ug/kg 8021A 5 01-05-98/TC
trans-1,2-Dichloroethene ND ug/kg 8021A S 01-05-98/TC
Hexachlorobutadiene ND ug’kg 8021A 5 01-05-98/TC
Methyt Bromide ND ug/kg 8021A 5 01-05-98/TC
Methyt Chloride ND ug/kg 8021A 5 01-05-98/TC
Methylene Chiloride ND ug/kg 8021A 5 01-05-98/TC
Naphthalene ND ug/kg 8021A 5 01-05-98/TC
Tetrachloroethene ND ug/kg 8021A 5 01-05-98/TC
Toluene ND ug/kg 8021A 5 01-05-98/TC
1,2,4-Trichlorobenzene ND ug/kg 8021A 5 01-05-98/TC
1,1,1-Trichloroethane ND ug/kg 8021A 5 01-05-98/TC
1,1,2-Trichloroethane ND ug/kg 8021A 5 01-05-98/TC
Trichloroethene ND ug/kg 8021A 5 01-05-98/TC
Trichiorofluoromethane ND ug/kg 8021A 5 01-05-98/TC
Vinyl Chioride ND ug/kg 8021A 5 01-05-98/TC
Surrogates % Recovery
} :ﬁig"i‘fil?llg%‘tg?t?eene 182

ND - None Detected at Reporting Limit
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Job #: 1297-57482

ATI SAMPLE #: 11.06.01 DATE SAMPLED: 12-23-97
REIC SAMPLE #: 57482-10 MATRIX: SOLID
MOISTURE: 79%
VOLATILE ORGANIC COMPOUNDS

PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
LIMIT

Acrolein ND ug/kg 8240B 100 01-03-98/TC

Carbon Disulfide ND ug/kg 8240B 20 01-03-98/TC

Methyl Ethyl Ketone ND ug/kg 8240B 100 01-03-98/TC

Surrogates % Recovery

1,2-dichloroethane-D4 87

toluene-D 104

4-bromofluorobenzene 88

SEMIVOLATILE ORGANIC COMPOUNDS

PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
LIMIT

N-Nitrosodimethylamine ND ug/kg 8070 67 01-11-98/JA

Surrogates % Recovery

4-chloro-

3-nitrobenzotrifluoride 46

SEMIVOLATILE ORGANIC COMPOUNDS

PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
LIMIT

2,4-Dinitrotoluene ND ug/kg 8080 10 01-06-98/JA

2,6-Dinitrotoluene ND ug/kg 8080 10 01-06-98/JA

Surrogates % Recovery

tetrachioro-m-xylene 38

ND - None Detected at Reporting Limit
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Job #: 1297-57482

ATISAMPLE #:  11.06.01 DATE SAMPLED: 12-23-97
REIC SAMPLE #: 57482-10 MATRIX: SOLID
MOISTURE: 79%
SEMIVOLATILE ORGANIC COMPOUNDS
PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
LIMIT
Bis(2-chloroethoxy) ND ug/kg 8110 30 01-08-98/JA
methane
Bis(2-chioroethyl) ether ND ug/kg 8110 30 01-09-98/JA
Bis(2-chloroisopropyl) ether ND ug/kg 8110 30 01-09-98/JA
Surrogates % Recovery
tetrachloro-m-xylene 49
SEMIVOLATILE ORGANIC COMPOUNDS
PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
LIMIT
Hexachlorobenzene ND ug/kg 8121 3.3 01-08-98/JA
Hexachlorocyclopentadiene ND ug/kg 8121 3.3 01-08-98/JA
Hexachloroethane ND ug/kg 8121 33 01-08-98/JA
Surrogates % Recovery
tetrachloro-m-xylene 29
SEMIVOLATILE ORGANIC COMPOUNDS
PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
LM
Pentachlorophenol ND ug/kg 8151 17 01-07-98/JA
Surrogates % Recovery
2,4-dichlorophenylacetic
acid 08

ND - None Detected at Reporting Limit
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Job# 1297-57482

ATI SAMPLE #: 11.06.01 DATE SAMPLED: 12-23-97
REIC SAMPLE #: 57482-10 MATRIX: SOLID
MOISTURE: 79%
SEMIVOLATILE ORGANIC COMPOUNDS
PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
LIMIT
Bis(2-ethylhexyl) phthalate ND ug/kg 82708 330 01-07-98/WP
Butyl benzyl phthalate ND ug/kg 82708 330 01-07-98/WP
4-Chloro-3-methyl phenol ND ug/kg 82708 330 01-07-98/ WP
2-Chlorophenol ND ug/kg 8270B 330 01-07-98WP
Di-n-butyl phthalate ND ug/kg 8270B 330 01-07-98/WP
Diethyl phthalate ND ug/kg 82708 330 01-07-98/WP
2.4-Dimethylphenol ND ug/kg 82708 330 01-07-98/ WP
Dimethyl phthaiate ND ug/kg 8270B 330 01-07-98/WP
4,6-Dinitro-2-methyiphenol ND ug/kg 82708 330 01-07-98/WP
Di-n-octyl phthalate ND ug/kg 82708 330 01-07-98/WP
Phenol ND ug/kg 82708 330 01-07-98/WP
2,4 5-Trichlorophenol ND ug/kg 8270B 330 01-07-98/WP
2,4 8-Trichlorophenol ND ug/kg 82708 330 01-07-98/WP
Surrogates % Recovery
2-fluorophenol *21
henol-dé 21
.4,6-tribromophenol 31
Surrogates % Recovery
nitrobenzene-d5 24
2-fluorobiphenyl *19
p-terphenyl-d14 *15
ND - None Detected at Reporting Limit

* - Surrogate Recovery exceeds REIC control limits due to sample matrix interference.
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Job #:. 1297-57482

ATI SAMPLE #: 11.06.01 DATE SAMPLED: 12-23-97
REIC SAMPLE #: 57482-10 MATRIX: SOLID
MOISTURE: 79%
SEMIVOLATILE ORGANIC COMPOUNDS
PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
LIMIT
Fluoranthene ND ug/kg 8310 140 01-13-98/WP
Fluorene ND ug/kg 8310 140 01-13-98/WP
PARAMETER RESULT UNIT METHOD REPORTING | ANALYZED/BY
LIMIT
Nitrobenzene ND ug’kg 8330 250 01-05-98/WP

ND - None Detected at Reporting Limit
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Job#: 1297-57482

ATISAMPLE #:  11.06.01 DATE SAMPLED: 12-23-97
REIC SAMPLE #: 57482-10 MATRIX: SOLID
MOISTURE: 79%
PCB'S
PARAMETER RESULT UNIT METHOD REPORTING | ANALYZED/BY
LIMIT
PCB-1016 ND ug/kg 8082 2500 01-07-98/JA
PCB-1221 ND ug/kg 8082 2500 01-07-98/JA
PCB-1232 ND ug/kg 8082 2500 01-07-98/JA
PCB-1242 ND ug/kg 8082 2500 01-07-98/JA
PCB-1248 ND ug/kg 8082 2500 01-07-98/JA
PCB-1254 ND ug/kg 8082 2500 01-07-98/JA
PCB-1260 ND ug/kg 8082 2500 01-07-98/JA
Surrogate % Recovery
tetrachloro-m-xylene 33
PESTICIDES
PARAMETER RESULT UNIT METHOD REPORTING | ANALYZED/BY
LT
Aldrin ND ug/kg 8081 3 01-07-98/JA
Chlordane ND ug/kg 8081 9.4 01-07-98/JA
Dieldrin ND ug/kg 8081 13 01-07-98/JA
Endosulfan | ND ug/kg 8081 9.4 01-07-98/JA
Endosulfan Il ND ug/kg 8081 3 01-07-98/JA
Endrin ND ug/kg 8081 4 01-07-98/JA
Heptachlor ND ug/kg 8081 2 01-07-98/JA
Heptachlor Epoxide ND ug/kg 8081 21 01-07-98/JA
Methoxychlor ND ug/kg 8081 120 01-07-98/JA
Toxaphene ND ug/kg 8081 57 01-07-98/JA
Surrogate % Recovery
tetrachloro-m-xylene 33

ND - None Detected at Reporting Limit
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Job #: 1297-57482

ATISAMPLE #:  11.06.01 DATE SAMPLED: 12-23-97
REIC SAMPLE #: 57482-10 MATRIX: SOLID
TOTAL METALS
PARAMETER RESULT UNIT METHOD PQL ANALYZED/BY
Barium 47700 ug/kg 6020 100 12-30-97/KC
Beryllium 370 ug/kg 6020 100 12-30-87/KC
Cadmium ND ug/kg 6020 100 12-30-97/KC
Chromium 22300 ug/kg 6020 100 12-30-97/KC
Lead 10000 ug/kg 6020 100 12-30-97/KC
Mercury ND ug/kg 7470A 100 01-02-98MR
Nickel 7770 ug/kg 6020 100 12-30-97/KC
Selenium ND ug/kg 6020 300 12-30-97/KC
Silver ND ug/kg 6020 100 12-30-97/KC
Thallium 158 ug/kg 6020 100 12-30-97/KC
GENERAL CHEMISTRY

PARAMETER RESULT UNIT METHOD PQL ANALYZED/BY
Cyanide ND ug/kg 9010A 500 01-05-981K

ND - None Detected at PQL

PQL - Practical Quantitation Limit

NOTE

- Intemal Standards failed REIC control limits of Method 6020.
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Job #: 1297-57482

ATISAMPLE #:  14.48.01 DATE SAMPLED: 12-23-97
REIC SAMPLE #: 57482-11 MATRIX: SOLID
MOISTURE: 68%
VOLATILE ORGANIC COMPOUNDS
PARAMETER RESULT UNIT METHOD REPORTING | ANALYZED/BY
LIMIT
Benzene ND ug/kg 8021A 5 01-06-98/TC
Carbon Tetrachloride ND ug/kg 8021A 5 01-06-98/TC
Chlorobenzene ND ug/kg 8021A 5 01-068-98/TC
Chloroform ND ug’kg 8021A 5 01-06-98/TC
trans-1,2-Dichloroethene ND ug/kg 8021A 5 01-06-98/TC
Hexachlorobutadiene ND ug/kg 8021A 5 01-06-98/TC
Methyl Bromide ND ug/kg 8021A 5 01-06-98/TC
Methyl Chloride ND ug/kg 8021A 5 01-06-98/TC
Methylene Chloride ND ug/kg 8021A 5 01-06-98/TC
Naphthalene ND ug/kg 8021A 5 01-06-98/TC
Tetrachloroethene ND ug/kg 8021A 5 01-06-98/TC
Toluene ND ug/kg 8021A 5 01-06-98/TC
1,2,4-Trichlorobenzene ND ug/kg 8021A S 01-06-98/TC
1,1,1-Trichloroethane ND ug/kg 8021A 5 01-06-98/TC
1,1,2-Trichloroethane ND ug/kg 8021A 5 01-06-98/TC
Trichloroethene ND ug/kg 8021A 5 01-06-98/TC
Trichlorofluoromethane ND ug/kg 8021A 5 01-06-98/TC
Vinyl Chloride ND ug/kg 8021A 5 01-06-98/TC
Surrogates % Recovery
1 oortomene %

ND - None Detected at Reporting Limit
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Job#: 1297-57482

ATI SAMPLE #:

14.48.01

DATE SAMPLED: 12-23-97

REIC SAMPLE #: 57482-11 MATRIX: SOLID
MOISTURE: 68%
VOLATILE ORGANIC COMPOUNDS

PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
LIMIT

Acrolein ND ug’/kg 82408 100 01-05-98/TC

Carbon Disulfide ND ug/kg 8240B 20 01-05-98/TC

Methyl Ethyl Ketone ND ug/kg 82408 100 01-05-98/TC

Surrogates % Recovery

1,2-dichloroethane-D4 82

toluene-D8 117

4-bromofluorobenzene 72

SEMIVOLATILE ORGANIC COMPOUNDS

PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
LIMIT

N-Nitrosodimethylamine ND ug/kg 8070 67 01-11-98/JA

Surrogates % Recovery

4-chloro-

3-nitrobenzotrifluoride 44

SEMIVOLATILE ORGANIC COMPOUNDS

PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
LIMIT

2,4-Dinitrotoluene ND ug/kg 8090 10 01-06-98/JA

2,6-Dinitrotoluene ND ug/kg 8090 10 01-06-98/JA

Surrogates % Recovery

tetrachloro-m-xylene 22

ND - None Detected at Reporting Limit

. - Surrogate Recovery exceeds REIC control limits due to sample matrix interference.
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Job #: 1297-57482

ATI SAMPLE #: 14.48.01 DATE SAMPLED: 12-23-97
REIC SAMPLE #: 57482-11 MATRIX: SOLID
MOISTURE: 68%
SEMIVOLATILE ORGANIC COMPOUNDS
PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
Limir
Bis(2-chloroethoxy) ND ug/kg 8110 30 01-09-98/JA
methane
Bis(2-chloroethyl) ether ND ug/kg 8110 30 01-09-98/JA
Bis(2-chloroisopropyl) ether ND ug/kg 8110 30 01-09-98/JA
Surrogates % Recovery
tetrachloro-m-xylene 26
SEMIVOLATILE ORGANIC COMPOUNDS
PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
umir
Hexachlorobenzene ND ug/kg 8121 33 01-08-98/JA
Hexachlorocyclopentadiene ND ug/kg 8121 33 01-08-98/JA
Hexachloroethane ND ug/kg 8121 33 01-08-98/JA
Surrogates % Recovery
tetrachloro-m-xylene 17
SEMIVOLATILE ORGANIC COMPOUNDS
PARAMETER RESULT UNIT METHOD REPORTING | ANALYZED/BY
umiT
Pentachlorophenol ND ug/kg 8151 17 01-07-98/JA
Surrogates % Recovery
ichi .
gg_—ddlc orophenytacetic 95

ND - None Detected at Reporting Limit
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Job # 1297-57482

ATI SAMPLE #: 14.48.01 DATE SAMPLED: 12-23-97
REIC SAMPLE #: 57482-11 MATRIX: SOLID
MOISTURE: 68%
SEMIVOLATILE ORGANIC COMPOUNDS
PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
uMIT
Bis(2-ethylhexyl) phthalate ND ug/kg 82708 330 01-07-98/WP
Butyl benzyl phthalate ND ug/kg 82708 330 01-07-98/WP
4-Chloro-3-methyl phenol ND ug/kg 8270B 330 01-07-98/WP
2-Chlorophenot ND ug/kg 8270B 330 01-07-98/WP
Di-n-butyl phthalate ND ug/kg 8270B 330 01-07-98/WP
Diethyl phthalate ND ug/kg 82708 330 01-07-98/WP
2.4-Dimethylphenol ND ug/kg 8270B 330 01-07-98/WP
Dimethyl phthalate ND ug/kg 8270B 330 01-07-98/WP
4,6-Dinitro-2-methylphenol ND ug/kg 8270B 330 01-07-98/WP
Di-n-octyl phthalate ND ug/kg 82708 330 01-07-98/WP
Phenol ND ug/kg 8270B 330 01-07-98/WP
2,4,5-Trichlorophenol ND ug/kg 8270B 330 01-07-98/ WP
2,4,6-Trichlorophenol ND ug/kg 82708 330 01-07-98/WP
Surrogates % Recovery
2-fluorophenol *11
Bhenol:d& *11
,4,6-tribromophenol *16
Surrogates % Recovery
nitrobenzene-d5 *12
2-fluorobiphenyl *14
p-terphenyl-d14 *7
ND - None Detected at Reporting Limit

¢ - Surrogate Recovery exceeds REIC control limits due to sample matrix interference.




Page 76
Alliant Techsystems, Inc.
Job#: 1297-57482

ATI SAMPLE #: 14.48.01 DATE SAMPLED: 12-23-97
REIC SAMPLE #: 57482-11 MATRIX: SOLID
MOISTURE: 68%
SEMIVOLATILE ORGANIC COMPOUNDS
PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
LIMIT
Fluoranthene ND ug’kg 8310 140 01-13-98/WP
Fluorene ND ug’kg 8310 140 01-13-98/WP
PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
LIMIT
Nitrobenzene ND ug/kg 8330 250 01-05-98/WP

ND - None Detected at Reporting Limit
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Job#: 1297-57482

ATI SAMPLE #: 14.48.01 DATE SAMPLED: 12-23-97
REIC SAMPLE #: 57482-11 MATRIX: SOLID
MOISTURE: 68%
PCB'S
PARAMETER RESULT UNIT METHOD REPORTING | ANALYZED/BY
LIMIT
PCB-1016 ND ug/kg 8082 2500 01-08-98/JA
PCB-1221 ND ug/kg 8082 2500 01-08-98/JA
PCB-1232 ND ug/kg 8082 2500 01-08-98/JA
PCB-1242 ND ug/kg 8082 2500 01-08-98/JA
PCB-1248 ND ug/kg 8082 2500 01-08-98/JA
PCB-1254 ND ug/kg 8082 2500 01-08-98/JUA
PCB-1260 ND ug/kg 8082 2500 01-08-98/JA
Surrogate % Recovery
tetrachloro-m-xylene 19
PESTICIDES
PARAMETER RESULT UNIT METHOD REPORTING | ANALYZED/BY
uMIT
Aldrin ND ug/kg 8081 3 01-08-98/JA
Chlordane ND ug/kg 8081 94 01-08-98/JA
Dieldrin ND ug/kg 8081 1.3 01-08-98/JA
Endosulfan | ND ug/kg 8081 94 01-08-98/JA
Endosulfan |l ND ug/kg 8081 3 01-08-98/JA
Endrin ND ug/kg 8081 4 01-08-98/JA
Heptachlor ND ug/kg 8081 2 01-08-98/JA
Heptachlor Epoxide ND ug/kg 8081 21 01-08-98/JA
Methoxychlor ND ug/kg 8081 120 01-08-98/JA
Toxaphene ND ug/kg 8081 57 01-08-98/JA
Surrogate % Recovery
tetrachloro-m-xylene 19

ND - None Detected at Reporting Limit
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Job#: 1297-57482

ATI SAMPLE #: 14.48.01 DATE SAMPLED: 12-23-97
REIC SAMPLE #: 57482-11 MATRIX: SOLID
TOTAL METALS
PARAMETER RESULT UNIT METHOD PQL ANALYZED/BY
Barium 72400 ug/kg 6020 100 12-30-97/KC
Beryllium 588 ug/kg 6020 100 12-30-97/KC
Cadmium 133 ug/kg 6020 100 12-30-97/KC
Chromium 19100 ug/kg 6020 100 12-30-97/KC
Lead 12300 ug/kg 6020 100 12-30-97/KC
Mercury 130 ug/kg 7470A 100 01-02-98 MR
Nickel 9420 ug’/kg 6020 100 12-30-97/KC
Selenium ND ug/kg 6020 300 12-30-97/KC
Silver ND ug/kg 6020 100 12-30-97/KC
Thallium ND ug/kg 6020 100 12-30-97/KC
GENERAL CHEMISTRY

PARAMETER RESULT UNIT METHOD PQL ANALYZED/BY
Cyanide ND ug/kg 9010A 500 01-05-981.K

ND - None Detected at PQL

PQL - Practical Quantitation Limit
NOTE

- Internal Standards failed REIC control limits of Method 6020.




Page 79
Alliant Techsystems, Inc.
Job #: 1297-57482

ATI SAMPLE #: 14.08.04 DATE SAMPLED: 12-23-97
REIC SAMPLE #: 57482-12 MATRIX: LIQUID
VOLATILE ORGANIC COMPOUNDS
PARAMETER RESULT UNIT METHOD REPORTING | ANALYZED/BY
LIMIT
Benzene ND ugh 8021A 1 01-05-98/TC
Carbon Tetrachloride ND ugh 8021A 1 01-05-98/TC
Chlorobenzene ND ugh 8021A 1 01-05-98/TC
Chloroform ND ug/ 8021A 1 01-05-98/TC
trans-1,2-Dichloroethene ND ug/ 8021A 1 01-05-98/TC
Hexachlorobutadiene ND ug/l 8021A 1 01-05-98/TC
Methyi Bromide ND ug/ 8021A 1 01-05-98/TC
Methyl Chloride ND ug/ 8021A 1 01-05-98/TC
Methylene Chloride ND ug/l 8021A 1 01-05-98/TC
Naphthalene ND ugh 8021A 1 01-05-98/TC
Tetrachloroethene ND ugh 8021A 1 01-05-98/TC
Toluene ND ugh 8021A 1 01-05-98/TC
1,2,4-Trichlorobenzene ND ugh 8021A 1 01-05-98/TC
1,1,1-Trichloroethane ND ug/ 8021A 1 01-05-98/TC
1,1,2-Trichloroethane ND ug 8021A 1 01-05-98/TC
Trichloroethene ND ugh 8021A 1 01-05-98/TC
Trichlorofluoromethane ND ug/ 8021A 1 01-05-98/TC
Vinyl Chloride ND ug/ 8021A 1 01-05-98/TC
Surrogates % Recovery
T erotonene 104

ND - None Detected at Reporting Limit
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Job#: 1297-57482

ATI SAMPLE #: 14.08.04 DATE SAMPLED: 12-23-97
REIC SAMPLE #: 57482-12 MATRIX: LIQUID
VOLATILE ORGANIC COMPOUNDS
PARAMETER RESULT UNIT METHOD REPORTING ANALYZED/BY
LIMIT
Acrolein ND ugh 82408 100 01-03-98/TC
Carbon Disulfide ND ugh 82408 20 01-03-98/TC
Methyl Ethyl Ketone ND ug/ 8240B 100 01-03-98/TC
Surrogates % Recovery
1,2-dichloroethane-D4 87
toluene-D8 102
4-bromofluorobenzene 90
ND - None Detected at Reporting Limit
Lo N o
DATE_/-2/-9% APPROVED jam
Ivan W. Leef

WMW

%fanet M. Satterfield




Table 5-1

Analytical Limits for the RAAP Bioplant Equalization Basin Closure

METHOD 8021A:"
Benzene 0.09 037 5 "y,
Carbon Tetrachloride 0.03 0.94 5 ' j
Chiorobenzeae 0.01 038 5 |
Chloroform . 0.02 11 5 IIS .
traneaniiskironEm 0.02 0.93 5 s\
Hexachlorobutadiene 020 18 5 |
Methyl Bromide 030 17 5 h
Methyl Chioride 0.10 0.94 5 a
Methylene Chloride 020 14 5
Naphthalene 0.60 34 5 §
Tetrachloroethene 0.01 021 5 R
- Toluene 0.10 034 5
1,2,4-Trichlorobenzene 020 15 5
1,1,1-Trichloroethane 0.01 13 5
1,1,2-Trichloroethane 0.07 059 5 8
Trichloroethene 0.01 052 5
Trichlorofluoromethane 030 050 5 “
Vinyl Chloride ' 0.06 5 N
METHOD 82408 * : L i 5
Acrolein
Carbon Disulfide
Methyl Ethyl Ketone

METHOD 8070:
N-Nitrosodimethylamine

METHOD 809G i _ , .
2,4-Dinitrotoluene (FID/ECD) 13
2,6-Dinitrotoluene (FID/ECD) 7.
MLM/057
0404-01.mim
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Table 5-1 (Continued)

Analytical Limits for the RAAP Bioplant Equalization Basin Closure

Bis(2-chloroisopropyl) ether

METHOD 8110 :

Bis(2-chloroethoxy) methane 5 16 30

Bis(2-chloroethyl) ether 3 9.9 30
8 24 30

Hexachloroethane

METHOD s121

Hexachlorobenzene 38 0.12 33

Hexachlorocyclopentadiene 160 0.82 33
11 0.11 33

Bis(2-ethylhexyl) phthalate 27 330
Butyl benzyl phthalate 28 26 330
4-Chloro-3-methyl phenol 240 42 330
2-Chlorophenol P 210 38 330
Di-n-butyl phthalate ~/ 20 27 330
Diethyl phthalate 170 21 330
2,4-Dimethylphenol 210 35 330
Dimethyl phthalate 190 24 330
= I'4,6-Dinitre-2-methyiphenol - £ £C 3,300 27 330

Di-n-octyl phthalate 33 16 330
Phenol 94 38 330
2,4,5-Trichlorophenol 600 34 330
2,4,6-Trichiorophenol 390 33 330
METHOD 8316 .
Fluoranthene
Fluorene

'METHOD 8330
Nitrobenzene
METHOD 8080A:

MLM/057

0404-01.mlm

o 4“0 di\nﬁ'maw(
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Table 5-1 (Continued)

Analytical Limits for the RAAP Bioplant Equalization Basin Closure

*These detection limits are based on a MDL study of an aqueous matrix.

MLM/057
0404-01.mim
5-7
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REIC Laboratory

225 Industrial Park Rd.

P.O. Box 286, Beaver, WV 25813
Phone: 304-255-2500 or 800-999-0105
FAX: 304-255-2572

CHAIN OF CUSTODY RECORD
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TELi SSTEN
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REQUIREMENTS 0 No Preservative o
SAMPLE LOG REGULAR: 1 Hydrochloric Acid k3 R
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___ 3-Day &
4 Sodium Thiosultate\.  / &/ 4
___ 2-Day &
ANALYSIS REQUEST 5 Sodium Hydroxide &
___ 1-Day )
6 Zinc Acetate 3
ezt e el | 7 gTA
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.1
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4 " /
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Reljpquished by (Signature) Date/Time Received by: (Signature) Date/Time Relinguished by: (Signature) Oate/Time 77 AR vm‘ Signature) Date/Time
el V/
SpZial Requesls: - = P N B < Sample Condition: Good? Y N Tenl{mure Upon Arrival 5’/ b H
Shipment: Hand-Dei: Courier: ups: FedEx: ﬁ Shipment Date: FAX Results: Y N
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CLIENT: _ AL v ThwT

CHAIN OF CUSTODY RECORD

TEL Sy STEMNS

ADDRESS: RpbDFe2bd ApD

REIC Laborato!
Y CITY/STATE/ZIP: _E a0 FoRD

225 Industrial Park Rd.

VAP L1 =8

)
NO. DT7906

CONTACTPERSON: _ <.ty
TELEPHONE/FAX: .A4be ¢33 @220 72 IL,ﬁ

SITE ID & STATE:

P.O. Box 286, Beaver, WV 25813 BILL TO: PROJECT ID:
Phone: 304-255-2500 or 800-999-0105
FAX: 304-255-2572 CITY/STATE/ZIP: SAMPLER: D LSET
PRESERVATIVE CODES
TURNAROUND TIME preservatives Moreereseanves = To] | T T T T T T T 1 1 | ] |
REQUIREMENTS 0 No Preservative °
SAMPLE LOG REGULAR: 1 Hydrochloric Acid éé’
*RUSH: __ 5Day 2 Nitric Acid "# /(‘
AND _ apay |3 SuMuric Acid 8 ¢
2-Day 4 Sodium Thiosulfate & p Y
ANALYSIS REQUEST - 1-Da 5§ Sodium Hydroxide 4.‘?
- y 6 Zinc Acetate _{3‘?
. ﬂ N
s | 7 eora 6
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d,
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, 172 - -
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2455 Horsepen Road, Suite 250

21 January 1997 Herndon, VA 22071
{703}713-1500

Marc Gutterman

Civil Engineer

GeoEnvironmental Branch

Norfolk District, Corps of Engineers
803 Front Street

Norfolk, Virginia 23510-1096

Subject: Replacement Pages - Draft Site Investigation/Evaluation
Delivery Order 10, Contract DACA65-95-D-0030

Dear Mr. Gutterman:

Enclosed are replacement pages for Section 3 and for Appendix C of the Draft Site
Investigation/Evaluation for the Bioplant Equalization Basin Site Investigation/
Evaluation at Radford Army Ammunition Plant you received on 15 January 1997.
Section 3 was rewritten in response to a comment from Alliant Techsystems to include a
critical value for fluoranthene. The elevations for basin nodes 14 and 15 were
incorrectly presented in Appendix C. Please discard the pages from the report and
replace them with the enclosed pages.

If you have any questions, please call me at (703) 713-6410 or Steve Falatko at
(703) 713-6408.

Sincerely,

N Tkl (¢

William R. Hearn
Project Manager

Enclosure
WRH:nrj

c Jerry Redder, Alliant Techsystems, Inc.

NRJ-096
0121-01.n1j



30  ANALYTICAL DATA

During site investigation, eight background soil samples and seven subsoil
samples were collected and analyzed for 70 hazardous constituents of concern (HCOCs),
as specified in the Chemical Data Acquisition Plan (Radian, 1996). The samples for the
organic HCOCs were analyzed by Savannah Laboratories and Environmental Sewices,
Inc. of Tallahassee, Florida. The samples for the inorganic HCOCs were analyzed by
Quanterra, Inc. of West Sacramento, California: Additionally, four concrete wall
samples and one basin liner sample (comprised of a composite from the basin liner
collected from each of the sampling locations) were collected and analyzed for the TCLP
list of hazardous constituents. The sample for TCLP analysis was performed by Radian
Corporaﬁon of Austin, Texas.

3.1 Results

Table 3-1 presents the analytical results for the eight background soil
samples. For the organic constituents, only 2,4-dinitrotoluene and Aroclor-1254 were
detected in the samples. All other organic HCOCs were not detected.
2,4-Dinitrotoluene was found in only one sample (#2) at a concentration less than the
reporting limit. Aroclor-1254 was detected in two samples (#2 and #7). The result in
sample #2 was at a concentration less than the reporting limit. For the inorganic
constituents, arsenic, barium, beryllium, chromium, lead, and nickel were measured in all

eight samples. Thallium was measured in seven of eight samples.

Table 3-2 presents the analytical results for the seven subsoil samples. For
the organic constituents, only fluoranthene (in Basin sample #9) was detected in the
samples. All other organic HCOCs were not detected. For the inorganic constituents,
arsenic, barium, beryllium, chromium, lead, nickel, and thallium were measured in all

seven samples.

NRJ-096
1218-01.n5 3-1



Analytical Results and Critical values for the Background Samples

)

E 31

#1 #2 #3 #4 #5 #6 #7 Critical Value
{[Bromomethane <59 <5.8 <6.0 <6.0 <6.0 <6.0 <6.0 <6.0 NC
[Carbon tetrachioride <5.9 <5.8 <6.0 <6.0 <6.0 <6.0 <6.0 <6.0 NC
{iChlorobenzene <5.9 <5.8 <6.0 <6.0 <6.0 <6.0 <6.0 <6.0} NC
[[Chioroform <5.9 <5.8 <6.0 <6.0 <6.0 <6.0 <6.0] <6.0] NC
liChioromethane <5.9 <5.8 <6.0 <6.0] <6.0] <6.0 <6.0] <6.0] NC
litrans-1,2-Dichloroethene <5.9 <5.8 <6.0 <6.0] <6.0 <6.0 <6.0] <8.0] NC
|[Hexachlorobutadiene <5.9] <5.8 <6.0 <6.0 <6.0] <6.0 <6.0] <6.0] NC
|[Methylene chioride (Dichloromethane) <5.9 <5.8 <6.0 <6.0 <6.0] <6.0 <6.0 <6.0] NC
[[Naphthalene <5.9 <5.8 <6.0 <6.0 <6.0] <6.0 <6.0] <6.0] NC
Tetrachloroethene <5.9 <5.8 <6.0 <6.0] <6.0] <6.0 <6.0] <6.0 NC
Toluene <5.9 <5.8 <6.0 <6.0] <6.0] <6.0 <6.0 <6.0} NC
1,2,4-Trichlorobenzene <5.9 <5.8 <6.0 <6.0 <6.0] <6.0 <6.0 <6.0] NC
1,1,1-Trichloroethane <5.9 <5.8 <6.0 <6.0 <6.0] <6.0 <6.0 <6.0 NC
1,1,2-Trichloroethane <5.9 <5.8 <6.0 <6.0 <6.0] <6.0 <6.0] <6.0 NC
Trichloroethene <5.9 <5.8 <6.0 <6.0 <8.0] <6.0 <6.0] <6.0 NC
Trichlorofluoromethane <5.9 <5.8 <6.0 <6.04 <6.0 <6.0 <6.0 <6.0 NC
Vinyl chlorid
IE HOD 82408
[[Carbon disulfide <58 <5.8 <5.9 <6.1 <6.0] <6.0 <6.0 <6.1 NC
{2-Butanone (MEK) <29} <29 <28 <30 <30] <30 <30] <30] NC

— SEMIVOLATILES

T

2 4-Dinitrotoluene

2,6-Dinitrotoluen

Bis(2-Chlo;oethoxy) methane

NC

[{Bis(2-Chloroethyt) ether

<35

<35

NC

Bis(2-Chloroisopropyl) ether

Héx'a'éhlor;benzen‘e

<3.9

<3.8

<3.9

[Hexachlorocyclopentadiene

<3.9]

<3.8

<3.9

<4.0

NC|

Reporting limits and concentrations are presented on a dry weight basis.
J - Estimated value; constituents present below the reporting limit.
NC - Critical value not calculated; see Section 3.2.

3-2
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Analytical Results and Critical v «iues for the Background Samples

CONSTITUENT #1 - #2 #3 #4 #5 #6 #7 fi8 Critical Value
SEMIVOLATILES Continued
Hexachlorogthane <39 <38 <3.9 <4.0 <39 <39 NC

METHOD 8151 {ugfke
Pentachlorophenol .
Bis(2-Ethylhexyl)phthalate
[iButylbenzylphthalate <390 <380 <390 <400 <390 <390 <390] <400] NC
{[4-Chloro-3-methyiphenol <390 <380 <390 <400 <390 <390 <390} <400 NC
[l2-Chiorophenol <390 <380 <390 <400 <390} <390 <390} <400 NC
{[Di-n-butylphthalate <390 <380 <390 <400 <390 <390 <390} <400 NC
{{Di-n-octylphthalate <390 <380 <390 <400 <390 <390] <390 <400 NC
[Diethylphthalate <390 <380 <390 <400 <390 <390 <390 <400 NC!
,4-Dimethyiphenol <390 <380 <390] <400 <390 <390 <300 <400 NC
IDimethylphthalate <390 <380 <390 <400 <390 <390 <390] <400 NC
2-Methyl-4,6-dinitrophenol <2000 <2000 <2000} <2000] <2000 <2000 <2000 =~ <2000 NC
IPhenol <390 <380 <390 <400] <390 <390 <390] <400 NC
2,4,5-Trichlorophenol <390 <380 <390 <400 <390 <390 <390 <400 NC
2,4,6-Trichlorophenol <390 <380 <390 <400 <390 <390 <390 <400 NC

PESTICIDES/PCBs
<2.0 . .
l[Chiordane <20 <20 <20 <20 <20] <20} <20] <20] NC|
I[Dieldrin <3.9 <3.8 <3.9 <4.0 <3.9 <39 <3.9] <4.0] NC
[lEndosulfan <2.0 <2.0 <2.0 <2.0} <2.0 <2.0] <2.0] <2.0] NC|
[[Endosulfan 11 <3.9 <3.8 <3.9 <4.0} <3.9 <3.9 <3.9] <4.0] NC
{Endrin <39 <3.8 <3.9 <4.0] <39 <39 <3.9] <4.0] NC
{[Heptachior <2.0} <2.0} <2.0] <2.0 <2.0 <2.0} <2.0] <2.0} NC
{Heptachlor epoxide <2.0 <2.0 <2.0} <2.0 <2.0 <2.0] <2.0| <2.0] NC
IIMethoxychlor <20 <20 <20 <20 <20 <20 <20] <20 NC
lAroclor-1016 <39 <38 <39] <40 <39 <39] <39] <40] NC
laroclor-1221 <79 <78 <80} <81 <80 <80] <80] <81 NC
JAroclor-1232 <3g] <38 <3g| <40 <39] <39] <38] <40} NC

Reporting limits and concentrations are presented on a dry weight basis.
J - Estimated value; constituents present below the reporting limit.

NC - Critical value not calculated; see Section 3.2. 3.3



Analytical Results and Critical values for the Background Samples

1.

,_’

E 31

CONSTITUENT l # #2 #3 #4 #5 #6 #7 #8 Critical Value
N R
PESTICIDES/PCBs Continued .
Aroclor-1242 <39 <38 <39 <40 <39 <39] <3g] <40 NC
Aroclor-1248 <39 <38 <39 <40 <39 <39 <39 <40 NC
Aroclor-1254 <39 17J <39 <40} <39 <39 46 <40} NC
Aroclor-1260 <39 <38 <39 <40 <39 <39 <39 <40} NC|
Toxaphene <200 <200 <200 <200 <200 <200 <200 <200] NC
[[Barium 172 157 139 187 169 108} 185 93 292
[lBerytlium 0.85 0.99 0.87 1.2 1.1 0.72 1.1 0.76 1.71
ficadmium <0.24 <0.24 <0.24 <0.27 <0.24 <0.22 <0.24 <0.24 NC
f[Chromium 27.3 28.1 25.9 26 28.6 18.4 34.4 19.1 48.6|
liLead 11.6 26.6 16.8 16.7 20.2 8.6 22 7.9 45.1
fINicke! 15.2 14.3 13.9 17.2 17 11.8 20.5 1.7 28.1
[Isetenium <0.24 <0.24 <0.24 <0.27 <0.24 <0.22 <0.24 <0.24 NC
ISitver <0.12 <0.12 <0.12 <0.13 <0.12 <0.11 <0.12 <0.12 “NC

Cyamde Total ‘

[[chromium 27.3 28.1 25.9 26] 28.6 18.4 34.4 19.1 NC
[lLead 11.6 26.6 16.8 16.7 20.2 8.6 2 7.9 NC
lINickel 15.2 14.3 13.9 17.2 17 11.8 20.5 1.7 NC
liselenium <0.24 <0.24 <0.24 <0.27 <0.24 <0.22 <0.24 <0.24 NC
Isilver <0.12 <0.12 <0.12 <0.13] <0.12 <0.11 <0.12 <0.12 NC

Thallium 0.29 0.23 0.22 <0.21 0.25 0.16 NC

<0.12

Ty

<0.12

<0.12

<0.12

<0.11

<0.12

NC

Cyanide, Total <0.60 <0.60 <0.50 <0.55 <0.60 NC

— <0.59

Reporting limits and concentrations are presented on a dry weight basls.
J - Estimated value; constituents present below the reporting limit.
NC - Critical value not calculated; see Section 3.2.
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Tabie 3-2
Analytical Results and Critical Values for the Basin Subsoil Samples
[[ANALYTE BASIN #1 BASIN #5 BASIN #6 BASIN i#9 BASIN #10 | BASIN #14 | BASIN #15 | Critical Value

i;ercent Water
VOLATILES

iICarbon tetrachloride
; Chlorobenzene
iIChloroform

ans-1,2-Dichloroethylene
JHexachlorobutadiene
iBromomethane
IChioromethane
{Methylene chloride (Dichloromethane)
INaphthalene
[Tetrachloroethene
Toluene
1,2,4-Trichiorobenzene
1,1,1-Trichloroethane
1.1,2-Trichloroethane
Trichloroethiene
Trichlorofluoromethane
Vinyl chloride

Carbon disulfide
2-Butanone (MEK)

<6.0
<6.0
<6.0
<6.0
<6.0
<6.0
<6.0
<6.0
<B8.0
<6.0
<6.0
<8.0
<6.0
<6.0
<B6.0
<6.0
<6.0
<6.0

<30

i

12,6-Dinitrotoluene

i % 3§

IHexachlorobenzene
{Hexachlorocyclopentadiene

I_-_Iexachloroethane

<180 a

<59 a
<59 a

<B.2 <5.9 <7.4
<6.2 <59 <7.4
<6.2 <5.9 <74
<6.2 <59 <7.4
<B.2 <5.9 <74
<6.2 <5.9 <7.4
<6.2 <5.9 <14
<6.2 <59 <7.4
<6.2 <5.9 <7.4
<6.2 <59 <74
<6.2 <5.9 <7.4
<6.2 <5.9 <74
<6.2 <59 <7.4
<6.2 <5.9 <7.4
<6.2 <5.9 <7.4
<6.2 <59 <74
<6.2 <5.9 <74
<6.2 <59 <7.4

<3 <30 <36

Reporting limits and concentrations are presented on a dry weight basis. 3-5

<6.3
<6.3
<6.3
<6.3
<6.3
<6.3
<6.3
<6.3
<6.3
<6.3
<6.3
<B8.3
<B6.3
<6.3
<6.3
<6.3
<6.3
<6.3

<120
<8.2
<3

<2500 b
<2500 b

<58
<5.8
<58
<58
<5.8
<5.8
<58
<58
<5.8
<58
<58
<58
<5.8
<58
<58
<58
<5.8
<58

<120
<5.9
<30

<8.2
<6.2
<6.2
<6.2
<6.2 .
<6.2
<8.2
<6.2
<6.2
<6.2
<6.2
<6.2
<6.2
<B.2
<6.2
<6.2
<6.2
<6.2

<120
<6.2
<32

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC
NC

NC
NC
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Tawie 3-2
Analytical Results and Critical Values for the Basin Subsoil Samples
NALYTE BASIN #1 BASIN #5 BASIN #6 BASIN #9 BASIN #10 | BASIN #14 |} BASIN #15 | Critical Value

ibis(2-Chloroethyl) ether
[bis(2-Chloroisopropyl) ether

14-Chloro-3-methylphenol
§2-Chlorophenol
iDi-n-butylphthatate

Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242

<30 a
<300 a
<59 a
<30 a
<59 a
<59 a
<30 a
<30 a
<300 a
<590 a
<1200 a
<590 a
<590 a

<19
<19
<3.7
<1.9
<3.7
<37
<19
<19
<19
<37
<74
<37
<37

Reporting limits and concentrations are presented on a dry weight basis.

<20
<39
<2.0
<3.9
<39
<20
<2.0
<20
<39
<80
<39
<39

<25
<49
<25
<49
<49
<2.5
<2.5
<25
<49
<99
<49
<49

<420 b
<4200 b
<820 b
<420 b
<820 b
<820b
<420 b
<420 b
<4200 b
<8200 b
<17000 b
<8200 b
<8200 b

<6.0c
<i2c¢
<6.0c
<i2c¢
<i2¢
<6.0¢c
<6.0c
<60 c
<120 ¢
<240 c
<120 ¢
<120 ¢

<21
<41
<21
<41
<4.1
<21
<21
<21
<41
<84
<41
<41

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC




p—

.)

Table 3-2

Analytical Results and Critical Values for the Basin Subsoil Samples

IANALYTE BASIN #1 BASIN #5 BASIN #6 BASIN #9 BASIN #10 BASIN #14 BASIN #16 | Critical Value

IAroclor-1248 <590 a <37 <39 <49 <8200 b <120 ¢ <41 NC
Aroclor-1254 <590 a <37 <39 <49 <8200 b <120 ¢ <41 NC
Aroclor-1260 <590 a <37 <39 <49 <8200 b <120 ¢ <41 NC

‘ <3000 a <190 <200 <250 <42000 b <600 ¢ <210 NC

Reporting limits and concentrations are presented on a dry weight baals.

a - Due to matrix interference, this sample was analyzed at a 15-foid dilution.
b - Due to matrix interference, this sampie was analyzed at a 200-fold dilution.

¢ - Due to matrix interference, this sample was analyzZed at a 3-fold dilution.

3-7




Table 3-3 presents the results of the four concrete wall samples and the
basin liner composite sample. No TCLP list constituents were detected in these samples

above the regulatory level.
32 Statistical Treatment

The purpose of the statistical treatment of the background data is to
calculate a critical value (CV) for comparison against the basin subsoil data. Based on
the Closure Plan and discussions with the VaDEQ, CVs were calculated only for the
seven metals detected in the background samples. These CVs are included in Tables 3-1
and 3-2. Critical values were calculated for those HCOCs that were detected in both the
background and basin samples (metals) or detected in the basin samples but not in the
background (fluoranthene). The CVs were calculated as an upper tolerance limit (UTL)
for the 99th percentile (i.e., a coverage of 99%) with 95% confidence, as specified in the

Closure Plan.

Prior to calculating the UTLs, the data were evaluated to determine if the
concentrations follow a normal distribution for each analyte according to the Shapiro-
Wilk W test (Shapiro and Wilk, 1965). Each of the HCOCs were determined to have a
normal distribution according to the W test, so only normal UTLs were calculated using

the following equation:
UTL = x + (K )(s)

where x is the estimated sample mean; K is the tolerance factor; and s is the estimated
standard deviation. The tolerance factor, K, is from Hahn and Meeker, 1991. Table 34
shows the appropriate statistics used in the UTL calculations.

NRJ-096
1218-01.01 3-8



TABLE 3-3
ANALYTICAL TCLP RESULTS
REGULATORY
YTE LEVEL BL-01-01 | wC-01-01 | wC02-01 | WC-03-01 | wC-0401

5.0 0.00804 0.00299 0.00442 0.00497 0,
jBarium 100.0 0.071 0.332 0.248 0.233 0
fcadmium 1.0 0.0002 0.0002 0.0002 0.0002 0.
fchromium 5.0 0.00263] 0.017 0.0138 0.0201 0.012
fLoad 5.0 <0.00129]  <0.00129 <0.00129 <0.00129]  <0.001
Mercury 0.2 <0.000038]  <0.000039]  <0.000039]  <0.000038] <0.
fsetenium 1.0 0.00715 0.00972 0.00992 0.00877 0.
[sitver 5.0 <0.00187]  <0.00187]  <0.00187]  <0.00187]  <0.001

R 4-Dinivotoluene
Hexachiorobenzene
[Hexachiorobutaciene !
Hexachioroethane 3,000 <13.6| <138 <138 <17.1 <13.¢
2-Methyiphenol (o-cresol) 200,000 2.48 <2.48 .48 278 .46
L4-Methyiphenol/3-Methyiphenol 200,000 <2.00 .00 <«2.00 <259 .00}
INitrobenzene 2,000 <3.57 <3.57 <3.57 <4.14 <3.57
[Pentachiorophenci 100,000 <4.11 <4.11 <4.11 <4.79 <4.11
[Pyricine 5,000 <5.29 <529 <5.29 248 <5

b 4,5- Trichlorophenol 400,000 Q@74 2.74 274 217 27

2 4.6- Trichiorophenol 2,000 <7.25 <725 <7.25 <3.41 <725

400
30 ]
lenarin 20 <0.0762 <0.0762 <0.0762 <0.0762 <0.07
[Heptachior 8 <0.0462 <0.0482 <0.0482 <0.0462 &.mg
IHeptachior epoxide ls <0.0138 <0.0138] <0.0138 <0.0138 <0.01
thoxychior 10,000 <0.448| <0.448| <0.448 <0.448| <0.4494
oxaphene 500 <0.923| <0.923) <0.923 <0.923 <o.9j

,4-D

10,000

.4,5-TP (Silvex)

1,000 <0.1000 <0.1000

B - Benzene detected in laboratory blank at 1.22 ug/L.

3-9
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Table 34

Statistics for Calculating the Critical Values

* iMean, Deviations, . | ‘Tolerance Factor,. | Upper Tolerance
Constituent X s . e R T Limit, UTL

Arsenic 2.0563 0.7917 43539 5.5031
Barium 148.7500 32.9708 43539 292.3000
Beryllium 0.9488 0.1750 43539 1.7109
Chromium 259750 5.1933 43539 48.5860 Jl
Lead 16.3000 6.6132 43539 45.0929
Nickel 15.2000 2.9674 43539 28.1198
Thallium 0.2294 0.0931 43539 0.6345
Fluoranthene 6.0 0 43539 6.0

NRJ-096
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Each basin sample result was compared to the critical values. All results
for the inorganic HCOCs were below the critical values. Fluoranthene was detected in
one basin sample (#9 at 330 ug/kg); however, fluoranthene was not detected in any of
the background samples. A CV for fluoranthene was calculated using the equation
above. Using one-half the sample result (per telephone conference with VaDEQ) yields
a CV for fluoranthene of 6 ug/kg. Therefore, the concentration of fluoranthene for one

sample exceeds the CV.

NRJ-096
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Elevations of Basin Subsoil Locations

1 1,698.45 |
5 1,700.26 I
6 1,699.02 4'
9 1,695.88

10 1,698.77 |
14 1,698.37

15 1,698.17 “

NRJ-096
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1.0 INTRODUCTION

Radian Corporation (Radian) has conducted a site investigation to support
the closure of the Bioplant Equalization Basin at Radford Army Ammunition Plant
(RAAP). The work is authorized by Delivery Order No. 10, Contract No. DACA65-95-
D-0030 with the Norfolk District of the U.S. Army Corps of Engineers. The site
investigation was conducted in accordance with the closure plan entitled "Closure,
Contingent Closure, and Contingent Post-Closure Plans for Radford Army Ammunition
Plant’s Equalization Basin HWMU-10 and SWMU-10," dated 12 December 1995. This
plan was approved by Virginia Department of Environmental Quality (VaDEQ) on 2
January 1996.

The objective of this report is to present the results of the site investigation
including the comparison of statistically-derived background concentrations (critical
values) of the 70 hazardous constituents of concern (HCOCs) to the concentrations of
HCOC:s in the basin subsoil. In addition, the waste characterization of the basin liner

and concrete wall are presented.

Radian has collected and chemically analyzed samples from eight
background locations and seven subsoil samples at RAAP, as specified in the Chemical
Data Acquisition Plan (CDAP) (Radian, 1996). The CDAP is included as Appendix A.
The analytical data has been verified and statistically analyzed to calculate the above-
mentioned background critical values. The individual basin subsoil samples are
compared to determine if clean closure is a viable plan for the equalization basin.
Section 2.0 discusses the selection of sampling locations and sampling procedures.
Section 3.0 presents the analytical results and statistical analysis of the data. Section 4.0
presents an evaluation of the quality assurance/quality control performed for the

laboratory analysis. Section 5.0 presents a list of references.

NRJ-096 -
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2.0 SITE ACTIVITIES

2.1 B und Samplin

RAAP personnel selected eight locations from which to collect background
samples of subsurface soil. The locations were chosen from areas thought to be free
from contamination from past or present industrial activities. These proposed sampling
locations were submitted to VaDEQ for approval. VaDEQ requested the relocation of
three of the sampling points. This approval was conveyed in the 5 August 1996 letter
from Khoa Nguyen, VaDEQ, to RAAP. A map containing the approved locations is
presented in Figure 2-1. The sampling locations are designated #1 through #8.

The closure plan requires the background soil samples to be geologically
similar to the basin subsoil. For this reason, Radian collected samples of the basin
subsoil to determine the lithology prior to collecting background samples. Radian
initiated the sampling of basin subsoil on 19 September 1996. The basin subsoil samples

were found to consist of reddish-brown, fine-grained, clayey sand.

The collection of background soil samples was conducted on 23 and 24
September 1996. Radian employed a drill rig operated by a subcontractor, Bedford
Drilling Services, to drill soil borings at the selected locations. Soil borings were
advanced with a 8.5-inch diameter hollow-stem auger, and the samples collected with a
3-inch diameter, stainless steel split' spoon. The subsurface soil was sampled
continuously with the split spoon for the entire depth of each boring. A Radian
geologist classified the soil in each sample and measured the organic vapor concentration
of the headspace above each sample with a photoionization detector. For borings #1-
#7, the total depth of the boring was 8 feet. Boring #8 was drilled to 10 feet. All the
selected samples were classified as clayey sand. The boring log for each of the

background soil borings is presented in this report as Appendix B.

NRJ-096 - -
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The samples were preserved with ice and shipped overnight in plastic
coolers to the laboratories. Additional sample volume from selected background soil
locations were collected for matrix spike analysis. An equipment rinsate blank and a trip
blank were collected for QA/QC purposes.

22 Basin Subseoil Samplin
22.1 Sample Location Selection

Radian followed the methodology in the Closure Plan for selecting the
locations from which the basin subsoil samples were collected. Fifteen grid nodes were
identified in the closure plan. The grid nodes represented areas of the basin with
dimensions of 50 feet by 50 feet. The grid nodes were numbered from 1 to 15. The
closure plan requires a minimum of seven subsoil samples to be collected from the total
population of the 15 grid nodes. Radian utilized a table of random numbers (Milton and
Arnold, 1990) to select the seven locations. The selected grid nodes were 1, §, 6, 9,10,14,
and 15.

222 Sampling Activities

‘ As previously mentioned, Radian initiated the basin sampling on 16
September 1996. The field crew set up the 15 grid nodes by selecting a starting point in
the southeast corner of the basin and measuring 50 foot increments around the basin
wall. Figure 2-2 presents the grid system. A sampling point was selected in each grid
node and marked with a wooden stake. At the time the sampling points were selected,
water covered the center of the basin including all of grid node No. 9. The sampling
point for No. 9 was marked by placing a large biecc of concrete in the water in the area
of the proposed sampling location. The sampling locations and elevations were surveyed
following completion of the sampling. The elevations of the basin subsoil samples are

presented in Appendix C.

NRI096 ..
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Radian collected samples of basin subsoil from all seven sampling
locations. A hole was made in the 12-inch thick basin liner with an air hammer. Radian
field personnel used a stainless steel hand auger to collect soil from the top 6 inches of
the soil directly underneath the liner (subsoil). The clayey sand material was split into
the sampling containers following the protocol in the CDAP. Seven discrete samples
were collected. The samples were identified with the following field ID’s: RAAP-#10-
01, -05, -06, -09, -10, -14, and -15. All pertinent sampling information was recorded in a
notebook. Radian backfilled each of the boreholes in the liner with bentonite following
the completion of the sampling.

The samples were packed with ice and shipped overnight with the proper
chain-of-custody to the appropriate laboratory. Additional soil was collected for the
QA/QC samples. Equipment rinsate blank, a field blank, and trip blanks also were
collected.

23 Waste Characterization Samplin

Radian collected samples of the basin liner and of the concrete wall which
surrounds the basin to identify if the material will need to be managed as hazardous
waste when removed. For the basin liner, one composite saniple was made up from all
seven sampling grid nodes. Radian placed approximately one-half liter of liner material
in a stainless steel bowl from each of the seven sampling locations. The material was
pulverized and completely mixed with a stainless steel spoon and split into the
appropriate sampling containers. The sample containers were packed with ice and
shipped overnight with the proper chain-of-custody to the laboratory. The material
appeared to be a mixture of brownish-colored soil and bentonite.

Radian collected four discrete samples of concrete from the basin wall.
The field personnel used a hammer and chisel to remove concrete chip from the base of

the 2-foot high wall. The chips were pulverized with the hammer on a piece of plastic

NRJ-09%
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sheeting and placed into the sampling containers. This procedure was repeated at each
wall sampling location so that one concrete wall sample was collected from each

quadrant of the perimeter wall.

NRJ-096 oo,
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30  ANALYTICAL DATA

—g 7
! =
During site investigation, eight background soil samples and seven subsoil
samples were collected and analyzed fox(ib hazardous constituents of concern (HCOC:),
as specified in the Chemical Data Acquisition Plan (Radian, 1996). The samples for the
organic HCOCs were analyzed by Savannah Laboratories and Environmental Services,
Inc. of Tallahassee, Florida. The samples for the inorganic HCOCs were analyzed by
Quanterra, Inc. of West Sacramento, California. Additionally, four concrete wall
samples and one basin liner sample (comprised of a composite from the basin liner
collected from each of the sampling locations) were collected and analyzed for the TCLP
list of hazardous constituents. The sample for TCLP analysis was performed by Radian

Corporation of Austin, Texas.

3.1 Results

Table 3-1 presents the analytical results for the eight background soil
samples. For the organic constituents, only 2,4-dinitrotoluene and Aroclor-1254 were
detected in the samples. All other organic HCOCs were not detected.
2,4-Dinitrotoluene was found in only one sample (#2) at a concentration less than the '
reporting limit. Aroclor-1254 was detected in two samples (#2 and #7). The result in
sample #2 was at a concentration less than the reporting limit. For the inorganic
constituents, arsenic, barium, beryllium, chromium, lead, and nickel were measured in all

eight samples. Thallium was measured in seven of eight samples.

Table 3-2 presents the analytical results for the seven subsoil samples. For
the organic constituents, only fluoranthene (in Basin sample #9) was detected in the
samples. All other organic HCOCs were not detected. For the inorganic constituents,
arsenic, barium, beryllium, chromium, lead, nickel, and thallium were measured in all

seven samples.

NRJ-09%6
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. TABLE 3-1
Analytical Results and Critical Values for the Background Samples
CONSTITUENT #1 #2 #3 #4 #5 #6 #7 #8 Critical Value
Moisture Content
| VOLATILES
ETHOD BOZIA (1
Benzene <5.9] <5.8 <6.0 <6.0 <6.0] <6.0 <6.0 <6.0 NC
{{lBromomethane <5.9] <5.8] <6.0 <6.0] <6.0] <6.0 <6.0 <6.0] NC}|
liCarbon tetrachioride <5.9] <5.8 <6.0] <6.0] <6.0] <6.0 <B.0 <6.0] NC
[[Chlorobenzene - <5.9] <5.8 <6.0] <6.0] <6.0] <6.0 <6.0] <6.0] NC
Chloroform = <5.9] <5.8 <6.0] <6.0] <6.0 <6.0] <6.0 <6.0] NC
H‘Chloromethane e <5.9] <5.8} <6.0] <6.0] <6.0] <6.0} <6.0] <6.0] NC]|
rans-1,2-Dichloroethene \"* - <5.9] <5.8 <6.0] <B.0] <6.0] <60] <6.0} <6.0] NC|
[Hexachlorobutadiene ) <5.9] <5.8 <6.0] <6.0] <6.0] <6.0] <6.0] <6.0] Ncn
[Methylene chioride (Dichloromethane) <59 <5.8 <6.0] <6.0] <6.0] <6.0] <6.0] <6.0] NC}|
Naphthalene <5.9 <5.8] <6.0] <6.0] <6.0 <6.0] <6.0] <6.0 NC}i
etrachloroethene <5.9] <5.8] <6.0} <6.0] <6.0 <6.0] <6.0{ <6.0 NCji
oluene <5.9] <58 <6.0] <6.0} <6.0] <6.0] <6.0| <6.0 NC
1,2.4-Trichlorobenzene ' <5.9] <58 <6.0] <6.0] <6.0] <6.0] <6.0] <6.0] NC
1,1,1-Trichloroethane <5.9] <5.8 <6.0] <6.0] <6.0 <6.0] <8.0 <6.0] NC
1,1,2-Trichloroethane <59 <58 <6.0] <6.0} <6.0 ) <6.0 <6.0 NC
Trichloroethene <5.8] <5.8] <6.0{ <6.0f <B.0 _ <6.0 <6.0 NC
Trichlorofluoromethane <5.8] <58 <6.0] <6.0] <6.0] ) <6.0] <6.0 NC
Vm i chlonde <5.9] <58 <6.0] . <6.0] <6.0 <6.0 NC
||Carbon disulfide -/ \. 25 <5.8 <5.8 <5.9] <6.1 <6.0] <6.0] <6.0} <61 NC
{2-Butanone (MEK) ‘™ <29 <29 <29] <30 <30] <30 <30} <30 NC!
SEMIVOLATILES “
2 4-D|mtrotoluene
,6-Dinitrotoluene <12 <12 <12 <12 NC}f
<35 <35 Ncﬁ

Reporting limits and concentrations are presented on a dry weight basis.
J - Estimated value; constituents present below the reporting limit.

NC - Critical value not caiculated; see Section 3.2. 3.2



Analytical Results and Critical Values for the Background Samples

TABLE 3-1

# J #2

#3

#4

#7

Critical Value

I CONSTITUENT
Bls(2-ChI0foethyI)

<35

-
<35

<36

<36

<36

<36

<36

<36 NC

<35

<35

<36

<36

<36

<36

HHexachlorocyclopentadiene

<391

<38

<3.9

<4.0]

<3.9]

<3.9]

<3.9

I SEMIVOLATILES Continued

Bls(2-EththexyI)phumIe

[iButylbenzyiphthalate <390} <380] <390] <400 <390} <390] <390 <400} NC!
ll4-Chloro-3-methyiphenol <390} <380] <390 <400} <390] <390} <390 <400] NC
f2-Chiorophenol <390} <380} <390} <400] <390 <390] <390 <400] NC
[IDi-n-butyiphthalate / <390 <380 <ago] <400} <390 <390] <390 <400] NC
[iDi-n-octylphthalate N <390 <380] <390] <400] <390 <390 <390 <400] NC
[Diethylphthalate M <390 <380] <390] <400} <390] <390} <390] <400] NC
[2.4-Dimethyiphenol <390 <380 <390} <400] <390 <390 <ago| <400] NC
[iDimethylphthalate <390] <380 <390} <400} <390] <390 <390] <400} NC
[[2-Methyi-4 6-dinitrophenol <2000 <2000] <2000 <2000} <2000] <2000 <2000} <2000] NC
IPhenol <390 <380) <390} <400} <390} <390} <390] <400] NC
||2 4,5 Trichlorophenol <390 <380} <390] <400] <390] <390] <390} <400] NC

: ~ <20 <2.0 . )
flchlordane A7 <20 <20} <20 <20 <20} <20 <20 <20 ncl|
[Dieidrin N <3.9] <3.8| <3.9] <4.0} <3.9] <39 <39 <a.0} NC|

Reporting limits and concentrations are presented on a dry weight basis.

J - Estimated value; constituents present below the reporting limit.

NC - Critical value not calculated; see Section 3.2.

33



TABLE 3-1
Analytical Results and Critical Values for the Background Samples
" CONSTITUENT # #2 #3 #4 #5 #6 #7 #8 Critical Value“
Endosuifan | <2.0} <2.0} <2.0 <2.0 <2.0 <2.0} <2.0] <2.0 NC|
flEndosulfan It <3.9| <3.8 <3.9] <4.0 <39 <3.9 <3.9} <4.0] NC
lEndrin <3.9] <38 <3.9] <4.0] <39 <3.9 <3 .9} <4.0] NCI
{Heptachior <2.0 <2.0} <2.0] <2.0] <2.0 <2.0 <2.0] <2.0] NC
liHeptachior epoxide <2.0 <2.0] <2.0] <20} <2.0 <2.0 <2.0] <2.0] NC
[iMethoxychior <20] <20] <20| <20] <20] <20 <20] <20} NC
arocior-1016 <39 <38 <39] <40] <39} <39 <39] <40 NC|
fAroclor-1221 <79] <78 <80} <81 <80 <80 <80 <81 NClf
HArocior-1232 <39] <38 <39] <40 <39 <39 <39] <40 NCh
| PESTICIDES/PCBS Continued I
oclor-1242 <39} <38 <39} <40} <39] <39} <39} <40 NC
oclor-1248 <39] <38 <39] <40} <3g| <39] <3g] <40} Ncl|
[lArocior-1254 <39] 174 <3g) <40{ <39 <39] 46] <40} NCY]
lAarocior-1260 <39 <38 <39] <40} <39 <39 <39] <40] NCl|
[Toxaphene <200] <200] <200} <200] <200 <200] <200} <200} NCl

29| ) 2.1 12 3.2 0.05] 5.5

N .
lIBarium Ay 169] 108 165 93 292}
{{Berylium A . 11 0.72 1.1 0.76 1.71)|
lcadmium £\ <0.24 <0.22 <0.24 <0.24 Ncl
fichromium -~ 286 18.4 344 19.1 48.6f
HiLead N\ 20.2 8.6 : 22 7.9 45.1”
[iNickel 17 11.8 20.5 11.7 28.1

Cyanide, Total <0.59] <060 <0 60 wl
[Chromium NV 21.3 28.1 25.9] 26 286 18.4 34.4 19.1 Nl
[Cead .- 11.6 26.6 16.8] 16.7 202 86 22 7.9] Nc]l

Reporting limits and concentrations are presented on a dry weight basis.
J - Estimated value, constituents present below the reporting limit
NC - Cntical value not calculated, see Section 3 2
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TABLE 3-1
Analytical Results and Critical Values for the Background Samples

CONSTITUENT #1 #2 #3 #4 #5 #6 #7 #8 Critical Value
Nickel 15.2 143 13.9 17.2 17 11.8 205 1.7
Selenium <0.24 <0.24 <0.24 <0.27 <0.24 <0.22 <0.24 <0.24
Silvq <0.12 <0.12 <0.12 <0.13 <0.12 <0.11 <0.12 <0.12 NC
L LT — 0.22 <0.21 0.16 j { ' NCll -
METHOD 14714 ;
Mercury <0.12 <0.12 <0.12 <0.13 <0.12] <0.11 <0.12 <0.12 NC

anide, Total <0.59I <0.60I <0.60{ <0.67 <0.59 <0.55 <0.60] <0.60 NC|

Reporting limits and concentrations are presented on a dry weight basis.
J - Estimated value; constituents present below the reporting limit.
NC - Critical value not calculated; see Section 3.2.
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Table 3-2
Analytical Results and Critical Values for the Basin Subsoil Samples

BASIN #1

BASIN #5

BASIN #9

BASIN #10

BASIN #14

Critical Value ||

Pemenl Water
VOLA‘nLEs

rans-1 .2-Dichloroethylene
iHexachlorobutadiene
IBromomethane
hloromethane
Methylene chloride (Dichloromethane)
Naphthalene
iTetrachloroethene
Toluene
1,2,4-Trichlorobenzene
11,1,1-Trichloroethane
11.1,2-Trichloroethane
richloroethlene

F richlorofluoromethane
[Vinyl chloride

| Acrolein :
Camon disulfide
§2-Butanone (MEK)

‘ SEMIVOLATILES

4-D|mtrotoluene
,6-Dinitrotoluene ‘
METHOD 8121 (uglkg)
Hexachlorobenzene
Hexachlorocyclopentadiene

<6.0
<6.0
<6.0-
<6.0
<6.0
<6.0
<6.0
<6.0
<6.0
<6.0
<6.0
<6.0
<6.0

<30

<59a
<59 a

<B8.2
<6.2
<6.2
<8.2
<6.2
<6.2
<6.2
<6.2
<6.2
<6.2
<6.2
<6.2
<6.2

<31

<37
<3.7

Reporting limits and concentrations are presented on a dry weight basis.

BASIN #6

<5.9
<5.9
<5.9
<5.9
<5.9
<5.9
<5.9
<59
<5.9
<5.9
<5.9
<59
<59

<30

<3.9

e ag

<74 .
<74
<74
<714
<74
<7.4
<74
<7.4
<74
<74
<74
<74
<7.4

<36

<49

<6.3
<6.3
<6.3
<6.3
<6.3
<6.3
<6.3
<6.3
<6.3
<6.3
<6.3
<6.3
<6.3

<31

<820b
<820 b

BASIN #15

<6.2
<6.2
<6.2
<6.2
<6.2
<6.2
<6.2
<6.2
<6.2
<6.2
<6.2
<6.2
<6.2

<32

<41

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC

_.Nc

NC



) )
Table 3-2
Analytical Results and Critical Values for the Basin Subsoil Samples
BASIN #1 _BASIN #5 BASIN #6 BASIN#9 | BASIN #10 | BASIN #14 | BASIN #15 | Critical Value

iButyibenzyiphthalate
l4-Chiloro-3-methylphenol
12-Chiorophenol
iDi-n-butylphthalate
IDiethyiphthalate
.4-Dimethyiphenol
iDimethylphthalate
12-Methyl-4,6-dinitrophenol
iDi-n-octylphthalate
iPhenol
12.4,5-Trichlorophenol
j 46—Tnchlorophenol

<59a

<390 <410
<390 <410
<390 <410
<390 <410
<380 <410
<390 <410
<2000 <2100
<380 <410
<380 <410
<390

<30a

<300 a <19
<59a <3.7
<30 a <1.9
<59 a <3.7
<59 a <17
<30a <19

) @ dry weight basis.

<377 W

<380
<390
<390
<390
<390
<390

<38 -

<2000

<390
<390

<20
<3.9
<2.0
<3.9
<3.9
<2.0

3-7

<490
<490
<490
<490
<490
<490
<2500
<490
<490

<25
<4.9
<2.5
<4.9
<4.9
<2.5

<4200 b
<820 b
<420 b
<820 b
<820 b
<420 b

<820b |

L S2c

<6.0c
<12¢
<6.0c
<12c¢
<12c
<60c¢

<4.1

<21
<41
<21
<4.1
<41
<21

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC
NC




Table 3-2
Analytical Results and Critical Values for the Basin Subsoil Samples

[ BASIN#1 | BASIN#5 | BASIN#6 | BASIN#9 | BASIN#10 | BASIN. BASIN #16 |

<30 a <19 <2.0 <2.5 <420 b <6.0c
<300 a <19 <20 <25 <4200 b <60 c
<500 a <37 <39 <49 <8200 b <120 c
<1200 a <74 <80 <99 <17000 b <240 c
<590 a <37 <39 <49 <8200 b <120 ¢
<580 a <37 <39 <49 <8200 b <120 ¢
<590 a <37 <39 <49 <8200 b <120 ¢
<590 a <37 <39 <49 <8200 b <120 ¢
<590 a <37 <39 <49 <8200 b <120 ¢
<3000 a <180 <200 <250 <42000 b <600 ¢

Reporting imits and concentrations are presented on a dry weigit basis.
a - Due 1o matrix interference, this sampie was analyzed at a 15-fold dilution.

b - Due to matrix interference, this sample was analyzed at a 200-fold dilution.
¢ - Due to matrix interference, this sample was analyzed at a 3-fold dilution.
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Table 3-3 presents the results of the four concrete wall samples and the basin
liner composite sample. No TCLP list constituents were detected in these samples above the

regulatory level.

3.2 Statistical Treatment

The purpose of the statistical treatment of the background data is to calculate a
critical value (CV) for comparison against the basin subsoil data. Based on the Closure Plan
and discussions with the VaDEQ, CV's were calculated only for the seven metals detected in
the background samples. These CVs are included in Tables 3-1 and 3-2. Critical values were
calculated for those HCOCs that were detected in both the background and basin samples
(metals) or detected in the basin samples but not in the background (fluoranthene). The CVs
were calculated as an upper tolerance limit (UTL) for the 99th percentile (i.e., a coverage of
99%) with 95% confidence, as specified in the Closure Plan.

Prior to calculating the UTLs, the data were evaluated to determine if the
concentrations follow a normal distribution for each analyte according to the Shapiro-Wilk W
test (Shapiro and Wilk, 1965). Each of the HCOCs were determined to have a normal
distribution according to the W test, so only normal UTLs were calculated using the following

equation:
UTL = x + K )(s)

where X is the estimated sample mean; K is the tolerance factor; and s is the estimated standard
deviation. The tolerance factor, K, is from Hahn and Meeker, 1991. Table 3-4 shows the
appropriate statistics used in the UTL calculations.

NRI-096
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TABLE 3-3
ANALYTICAL TCLP RESULTS
REGULATORY
YTE LEVEL BL-01-01 | ‘WC0101 | wc0201 | WC-03-01 | wc-04-01
rsenic 0.00804 0.00299 0.00442 0.00497 0.00525§
[Barium 100.0 0.071 0332 0.248 0.233 0.255§
fcadmium 1.0 0.0002 0.0002| 0.0002 0.0002 0.0002}
Ichromium 5.0 0.00263 0.017 0.0138 0.0201 0.0124)
fLead 5.0 <0.00128]  <0.00129]  <0.00129]  <0.00128]  <0.00129f
WMercury 0.2 <0.000039]  <0.000038]  <0.000038]  <0.000038|  <0.000035q
Jsetenium 1.0 0.00715 0.00972 0.00992 0.00877 0.0093
Sitver 5.0 <0.00187|  <0.00187]  <0.00187]  <0.00187]  <0.00187]
[VOLATILE ORGANICS (UGA} s cpii s e o BT i & :
Benzene 500 1.708 <0.940 <0,
2-Butanone(MEK) 200,000 <578 <5.78 <5.78 <5.78 <578}
Carbon tetrachioride 500 <228 <228 <228 <228 <2.26§
[chicrobenzene 100,000 <1.38 <1.38 <1.38 <1.38 <1.38§
fchiorotorm 6,000 <2.44 <2.44 <2.44 <2.44 <2.44
1,2-Dichiorosthane 500 <250 <2.50 <2.50 <250 <2.508
1,1-Dichiorosthene 700 <1.53 <1.53] <1 53 <153 <1 53}
Tetrachloroethens 700 <334 <334 <3.34 <3.34 <3344
Trichioroethene 500 <1.88 <186} <1.88 <1.86 <1 86}
Vinyl chioride 200 <4.64 <4.64 <4.64 <4.64 <4644
[SEMIVOLATILE ORGANICS (UGA} b
§1.4-Dichiorobenzene <5.71 <5.71
{2.4-Dinitrotoluene <3.47 <3.47 <347 <232 <34
JHexachiorobenzens <255 <255 <255 <2.06 <25
[Hexachiorobutadiene <15.0 <15.0 <15.0 <145 <15.0f
[Hexachioroetnane 3,000 <138 <138 <138 <171 <1364
[2-Methytphenol (o-cresol) 200,000 <2.48 <2.48 <2.48 <278 <2.464
[4-Methyiphenol/3-Methylphenol 200,000 <2.00| <2.00| <2.00 <259 <2.
INitrobenzene 2,000 <3.57 <3.67 <357 <4.14 <3.57]
fPentachiorophenot 100,000 <4.11 <4.11 <411 <4.79 <4.11
IPyridine 5,000 <5.29 <5.29] <5.29 <24.8 <5.29
2 4 5-Trichiorophenol 400,000 <2.74 <2.74 <2.74 <217 <2.74
2,4,6-Trichiorophenal 2,000 <7.25 <7.25 <7.25 <3.41 <7,zjl
HLORINE. B S |
amma-BHC(Lindane) 400 <0.03468 <0.0348 <0.0346 <0.0346 <0.0346§
hﬂam 10 <0.338 <0.338 <0.338 <0.338 <0.338§
[endrin 20 <0.0762 <0.0762 <0.0762 <0.0762 <0.0762]
[Heptachior 8 <0.0482 <0.0462 <0.0462 <0.0462 <0.0452
Foptachlor epoxide 8 <0.0138 <0.0138 <0.0138 <0.0138 <0.01
xychior 10,000 <0.448 <0.448| <0.448 <0.448 <0.448]
Toxaphene 500 <0.923 <0.923 <0.923 <0.923 <o.923=
YACIO RERBICIDES WOA}. . 1 | I |
R2,4-D 10,000 <1.08 <1.06} <1.08 <1.08 <1,
2 4,5-TP (Sitvex) 1,000 <0.1000 <0.1000]  <0.1000 <0.1000]  <0.1000§

B - Benzene detected in iaboratory blank at 1.22 ug/L..
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Table 34

Statistics for Calculating the Critical Values

Standard
Mean, Deviations, Tolerance Factor, Upper Tolerance
Constituent X s K Limit, UTL
Arsenic 2.0563 0.7917 4.3539 5.5031
Barium 148.7500 32.9708 4.3539 292.3000
Beryllium 0.9488 0.1750 4.3539 1.7109
Chromium 25.9750 5.1933 4,3539 48.5860
Lead 16.3000 6.6132 4.3539 45.0929
Nickel 15.2000 2.9674 4.3539 28.1198
Thallium 0.2294 0.0931 4.3539 0.6345
Fluoranthene 6.0 0 4.3539 6.0
121801 3-11




Each basin sampie result was compared to the critical values. All results for the
inorganic HCOCs were below the critical values. Fluoranthene was detected in one basin
sample (#9 at 330 ug/kg); however, fluoranthene was not detected in any of the background
samples. A CV for fluoranthene was calculated using the equation above. Using one-half the
sample result (per telephone conference with VaDEQ) yields a CV for fluoranthene of 6

ug/kg. Therefore, the concentration of fluoranthene for one sample exceeds the CV.

NRJ-096 -
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4.0 DATA EVALUATION AND USABILITY FOR THE BACKGROUND
RESULTS
\

This section presents a summary of the quality control tasks associated with
the background soil sampling. The data were evaluated according to the data quality
objectives (DQOs) presented in the Chemical Data Acquisition Plan (CDAP) '(Radian,
1996). These DQOs are statements of the acceptable level of measurement uncertainty
in chemical data. The measurement objectives were established in terms of acc'uracy,‘

precision, representativeness, sensitivity, comparability, and completeness.

| For the background sampling, eight soil samples, one equipment blank
sample, one trip blank sample and one field blank sample were collected. The soil
samples and the equipment blank were analyzed for all HCOCs while the trip blank and
field blank were analyzed only for the volatile HCOCs (Methods 8021 and 8240) in
accordance with the CDAP.

4.1 Accuracy

Accuracy is a measure of the agreement between a measured value and a
reference or true value. The accuracy of the analytical methods was assessed by
calculating the recovery (as a percentage) of known compounds that were spiked into the
background soil samples. Three spiked samples, laboratory control Samples (LCS),
surrogates and matrix spikes, were utilized for this purpose and are discussed separately

below:

Laboratory Control Samples: All LCS recoveries were met.

Surrogates: In general, the specification for surrogate recoveries were met.

There were some instances of recoveries being outside the specifications due to matrix

NRJ-09%
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interference. In these instances, the laboratory followed the corrective action which

involved re-extraction and reanalysis. The following instances are noted:

Recoveries for both surrogate compounds by Method 8021 in
sample #2 in the original and reanalysis were greater than the
project criteria. The data are still usable but are considered to be
biased high;

Recoveries for all six surrogate compounds by Method 8270 in
sample #2 in the original and reanalysis were less than the project
criteria. The data are still usable but are considered to be biased
low; and

Recoveries for all three surrogate compounds by Methods 8080 and
8090 in sample #2 in the original and reanalysis were less than the
project criteria. The data are still usable but are considered to be
biased low.

Matrix Spikes: In general, the specification for matrix spikes recoveries

were met. The following instances are noted:

NRJ-096
1218-0L.nrj

The matrix spikes were not performed for Method 8240 on the
samples from this study; instead, samples from another client were
used for the matrix spike. The recoveries from these samples met
the project criteria;

The matrix spike recovery for benzene by Method 8021 was greater
than the project criteria. The benzene results for the background
samples are still usable but are considered to be biased high; and

The matrix spike and matrix spike duplicate recoveries for barium
by Method 6020 were not calculated as the spiked amount when
compared to the amount of barium in the soil sample was too small
to yield a useful calculation. These samples are discussed further in
Section 4.2. Because the spiked amount was too low, the matrix
spike and matrix spike duplicate samples can be treated as
laboratory duplicates. The RPDs of the duplicate samples were
<20%, which demonstrates good reproducibility. The data are still
usable.
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42 Precision

Precision is a measure of the repfoducibih'ty or agreement among repeated
measurements, and is typically evaluated by calculating the relative percent difference
between the results from one or more types of “duplicate” analyses. For the background
soil sampling, two types of duplicate analyses were performed, laboratory control samples

and matrix spikes. These samples are discussed separately below:

Laboratory control sample/laboratory control sample duplicate
(LCS/LCSD): The specifications for all LCS/LCSD for this project were met.

Matrix spikes/matrix spike duplicates (MS/MSD): The specifications for

MS/MSD for this project were met. The following instances are noted:

. The RPD of 58% for bis(2-chloroethyl) ether by Method 8110 did
not meet the project criteria of 52%; although, the recoveries of
both the matrix spike and matrix spike duplicate met the project
criteria. Non-homogeneity of the soil was the probable major
factor. The data are still usable.

o The matrix spike and matrix spike duplicate recoveries for barium
by Method 6020 were not calculated as the spiked amount when
compared to the amount of barium in the soil sample was too small
to yield a useful calculation. Because the spiked amount was too
low, the matrix spike and matrix spike duplicate samples can be
treated as laboratory duplicates. The RPDs of the duplicate
samples were <20%, which demonstrates good reproducibility. The
barium data are still usable.

43 Representativeness

The purpose of sampling is to obtain data that represent the system being
studied. Representativeness is achieved by carefully selecting sampling sites and

locations (discussed in Section 2), and controlling procedures for sample collection,

NRJ-096
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preservation and handling. Field and laboratory quality control samples are also used to
measure contamination of the sampling or analytical conditions. These quality control
samples include equipment blanks, trip blanks, field blanks, and method (laboratory)
blanks. Additionally, calibration of the instruments is performed and verified prior to

analysis of environmental samples.

For this soil sampling, no analytes were detected in the equipment blank,
trip blank, or field blank samples. Chromium and nickel were detected in the method
blank; however, at concentrations less than twehty times the sample results.

Consequently, the soil sample results for chromium and nickel are not impacted.

44 Sensitivity

The reporting limits presented in Section 3.0 appear to be greater than the
reporting limits shown in Table 5-1 of the CDAP. This is due to the CDAP reporting
limits having been adjusted to reflect the concentration of moisture in each sample. By
presenting the concentrations in Section 3.0 on a dry-weight basis, a valid comparison

can be made between background and subsoil samples.

The reporting limits specified in the CDAP for the background soil
samples were met with two exceptions.. The laboratory achieved a reporting limit of
2,000 ug/kg (1,700 ug/kg on an as-received basis) for 2-methyl-4,6-dinitrophenol. This
reporting limit is greater than 330 ug/kg, as stated in the CDAP. The reporting limit for
2-methyl-4,6-dinitrophenol should have been presented in the CDAP as 1,700 ug/kg,
based on information provided by the laboratory. Because of its chemical properties,
2-methyl-4,6-dinitrophenol is less sensitive to analysis by the gas chromatography/mass
spectrometry configuration, provided in Method 8270B, than the other HCOCs analyzed
by Method 8270B. Consequently, a higher reporting limit is necessary. The correct
reporting limit of 1,700 ug/kg is less than the required PQL of 3,300 ug/kg shown in the
CDAP.

NRJ-09% oo
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For cyanide, the laboratory achieved a reporting limit of 0.5 mg/kg. This
reporting limit is greater than 0.1 mg/kg as stated in the CDAP. The reporting limit of
0.1 mg/kg was based on an MDL study performed by the laboratory on an aqueous
matrix. Because soil is a2 more complex matrix compared to laboratory pure water, the
reporting limit based on the MDL study is not achievable in a soil matrix; hence, the

increase from 0.1 mg/kg to 0.5 mg/kg.

4.5 Comparability

Comparability is a qualitative measure of confidence with which the data
sets can be compared. Data comparability for this samples was achieved by following
approved, standard analytical procedures and by reporting results in standard units of

measure, as required in the specific methods.

4.6 Completeness

Completeness is expressed as the percentage of the amount of valid data
(i.e., data which meet the measurement objective) obtained compared to the amount of
data planned. Since all samples were collected as planned and the measurement
objectives were met for all of the samples, the completeness for this phase of the project
was 100 percent.

4.7 Data Usability

Overall, the data generated for the background soil samples can be used
for their intended purpose.

NRJ-096
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5.0 DATA EVALUATION AND USABILITY FOR THE BASIN SUBSOIL
RESULTS

This section presents a summary of the quality control tasks associated with
the basin subsoil sampling. The data were evaluated according to the data quality
objectives (DQOs) presented in the Chemical Data:Acquisition Plan (CDAP) (Radian,
1996). These DQOs are statements of the acceptable level of measurement uncertainty
in chemical data. The measurement objectives were established in terms of accuracy,

precision, representativeness, sensitivity, comparability, and completeness.

For the basin sampling, seven soil samples, one field duplicate, one
equipment blank sample, one trip blank sample and one field blank sample were
collected. The subsoil samples, field duplicate, and the equipment blank were analyzed
for all HCOCs while the trip blank and field blank were analyzed only for the volatile
HCOCs (Methods 8021 and 8240).

5.1 Accuracy

Accuracy is a measure of the agreement between a measured value and a
reference or true value. The accuracy of the analytical methods was assessed by
calculating the recovery (as a percentage) of known compounds that were spiked into the
background soil samples. Three spiked samples, laboratory control samples (LCS),
surrogates and matrix spikes, were utilized for this purpose and are discussed separately

below:

Laboratory Control Samples: All LCS recoveries were met.

Surrogates: In general, the specification for surrogate recoveries were met.

There were some instances of recoveries being outside the specifications due to matrix

NRIJ-096 L.
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interference. In these instances, the laboratory followed the corrective action which

involved re-extraction and reanalysis. The following instances are noted:

. Recoveries for one of the three surrogate compounds
(dibromofluoromethane) for Method 8240 were below the project
criteria for five samples (basin #’s 5, 6, 14, 14 [duplicate], and 15).
The recoveries of the other two surrogates met the project criteria.
The data are still usable.

. Recoveries for one of the six surrogate compounds by Method 8270
in sample #’s 1, 5, 10, and 14 in the original and reanalysis were
less than the project criteria due to matrix interference. The data
are still usable.

Matrix Spikes: In general, the specification for matrix spikes recoveries

were met. The following instances are noted:

] The matrix spikes were not performed for Method 8240 on the
samples from this study; instead, samples from another client were
used for the matrix spike. The recoveries from these samples met
the project criteria.

. The matrix spike recovery for benzene by Method 8021 Was greater
than the project criteria. The benzene results for the subsoil
samples are still usable but are considered to be biased high.

. The matrix spike and matrix spike duplicate recoveries for barium -
by Method 6020 were greater than the project criteria. The RPD
value for these samples met the project criteria. The barium data
are still usable but are considered to be biased high.

. The matrix spike recovery for chromium by Method 6020 was
greater than the project criteria. The recovery of the matrix spike
duplicate and the RPD value met the project criteria. The
chromium results are usable.

NRJ-096
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5.2 Precision

Precision is a measure of the reproducibility or agreement among repeated
measurements, and is typically evaluated by calculating the relative percent difference
between the results from one or more types of “duplicate” analyses. For the basin
subsoil sampling, three types of duplicate analyses were performed, laboratory control
samples, matrix spikes, and field duplicates. These samples are discussed separately

below:

Laborat ntrol le/labor control sample duplicate
(LCS/LCSD): The specifications for all LCS/LCSD for this project were met.

Matrix spikes/matrix spike duplicates (MS/MSD): The specifications for

all MS/MSD for this project were met.
/'\,yE(Q

Field Duplicate: One subsoil sample was collected in duplicate from basin
location l;5\1514 during the basin investigation. The analytical result from the original
sample and duplicate sample are presented in Table 5-1. The RPD values for these two
samples are also provided in this table. The RPD values met the project criteria. Note
that RPD values were not calculated when the results of the primary and duplicate

samples were not detected.

53 Representativeness

The purpose of sampling is to obtain data that represent the system being
studied. Representativeness is achieved by carefully selecting sampling sites and
locations (discussed in Section 2), and controllihg procedures for sample collection,
preservation and handling. Field and laboratory quality control samples are also used to
measure contamination of the sampling or analytical conditions. These quality control

NRJ-096
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OMPOUND

TABLE 5-1
Resuits of Field Duplicate Sampie - Basin Sampling

Percent Water

Benzens
bon tetrachioride
hiorobenzene
hioroform
trans-1,2-Dichiorosthylene
Hexachiorobutadiene
Bromomethane
hioromethane
ethylene chioride (Dichioromethane)
Naphthalene
etrachlorosthene
oluene
1,2,4-Trichiorobenzens
1,1,1-Trichioroethane
1,1,2-Trichiorosthane
richioroethene
richlorofiuoromethane

arbon disulfide
[2-Butanone (MEK)

<58
<58
<58
<58
<58
<58
<58
<58
<58
<58
<58
<58
<58
<58
<58
<58
<58

59
<30

<12
<12

5-4

15

<5.9
<59
<59
<59
<59
<59
<5.9
<59
<59
<59
<59
<5.9
<59
<59
<59
<5.9
<59

<59
<30

<12
<12

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC

NC
NC




TABLE 5-1
Resuits of Field Duplicate Sample - Basin Sampling

Arocior-1221 <240 <79 NC
Aroclor-1232 <120 <39 NC
Aroclor-1242 <120 <39 NC
Aroclor-1248 <120 <39 NC
Aroclor-1254 <120 <39 NC
Aroclor-1260 <120 <39 NC




samples include equipment blanks, trip blanks, field blanks, and method (laboratory) blanks.
Additionally, calibration of the instruments is performed and verified prior to analysis of

environmental samples.

For the basin subsoil sampling, no HCOCs were detected in the trip blank or
field blank; however, fluoranthene (at 0.57 ug/L) and nickel (at 0.0022 mg/L) were detected
in the equipment blank; and chromium (at 0.12 mg/L) was detected in the method blank.
These concentrations are less than five times the detected sample results. Consequently, the

subsoil sample results for fluoranthene, nickel, and chromium are not impacted.

54 Sensitivity

The reporting limits presented in Section 3.0 appear to be greater than the
reporting limits shown in the CDAP. This is due to the CDAP reporting limits having been
adjusted to reflect the concentration of moisture in each sample. By presenting the
concentrations in Section 3.0 on a dry-weight basis, a valid comparison can be made between

background and subsoil samples.

The specified reporting limits for the background soil samples were met with
two exceptions. The laboratory achieved a reporting limit of 2,000 ug/kg for 2-methyl-4,6-
dinitrophenol. This value is greater than the 330 ug/kg value listed in the CDAP, but is less
than the required PQL in the Closure Plan of 3,300 xg/kg. For cyanide, the laboratory
achieved a reporting limit of 0.5 mg/kg. This value is greater than the reporting limit listed
in the CDAP (0.1 mg/kg). The reporting limit in the CDAP was incorrectly stated as
achievable on a solid matrix, when, in fact, the 0.1 mg/kg value is only achievable in an

aqueous mixture.

Additionally, the reporting limits for the HCOCs by Method 8080 in basin
sample #’s 1, 10, and 14 were exceeded due to matrix interference. The laboratory diluted
the samples by 15-times, 200-times, and 3-times, respectively in order to analyze the
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samples. Consequently, the reporting limits for these three samples were elevated by the
dilution factor. These three methods employed an electron capture detector, which is very
sensitive to halogenated compounds. The HCOCs analyzed by 8090 and by 8121 are more
commonly analyzed by Method 8270 which employs a mass spectrometry as the detector.
The laboratory reviewed the analytical runs from the 8270 analyses and determined that the
8270 results did not show significant improvement versus the elevated detection limits from
the 8080, 8090, or 8121 results.

5.5 Comparabiljty

Comparability is a qualitative measure of confidence with' which the data sets
can be compared. Data comparability for this samples was achieved by following approved,
standard analytical procedures and by reporting results in standard units of measure, as
required in the specific methods.

5.6 Completeness

Completeness is expressed as the percentage of the amount of valid data (i.e.,
data which meet the measurement objective) obtained compared to the amount of data
planned. Since all samples were collected as planned and the measurement objectives were

met for all of the samples, the completeness for this phase of the project was 100 percent.

5.7 Data Usability

Overall, the data generated for the subsoil samples can be used for their
intended purpose.
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PURPOSE OF DOCUMENT

This Chemical Data Acquisition Plan (CDAP) is for use by field and
laboratory personnel during the Bioplant Equalization Basin Closure Site
Investigation/Evaluation at Radford Army Ammunition Plant (RAAP). The CDAP
details the procedures for sample collection, samplc‘ analysis, and quality control
measures. Conformance with the plan by field and laboratory personnel will ensure a

quality and thorough site investigation.

The success of the closure at RAAP depends upon the field and laboratory
personnel closely following guidance provided in the CDAP. Every effort will be made °
to ensure adherence to the procedures provided in the CDAP.
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1.0 PROJECT DESCRIPTION

This section provides a brief project description, an overview of project
objectives, the environmental setting and a site description.

11 Background

This Chemical Data Acquisition Plan (CDAP) outlines a site
investigation/evaluation for the proposed closure of the Bioplant Equalization (EQ)
Basin at Radford Army Ammunition Plant (RAAP), Radford, Virginia. A closure plan
has been approved by the Virginia Department of Environmental Quality (VaDEQ).
The plan is entitled "Closure, Contingent Closure, and Contingent Post-Closure Plans for
Radford Army Ammunition Plant’s Equalization Basin HWMU-10 and SWMU-10" dated
12 December 199S. The basin was originally part of the wastewater treatment system at
RAAP, but has been taken out of service.

The EQ Basin received wastewater from various manufacturing processes
at the facility. The EQ Basin is constructed of an approximate 12-inch thick bentonite.
liner overlying compacted soil made up of sand, silt, and clay. This CDAP provides for a
site investigation to determine if the subsoil under the liner contains concentrations of
the chemicals of concern in excess of background concentrations of those chemicals. The
closure plan identifies 70 Hazardous Constituents of Concern (HCOC).

Under contract to the U.S. Army Corps of Engineers, Norfolk District,
Radian will perform a site investigation to characterize shallow subsurface soils for the
presence of organics, metals, and cyanide. Radian also will characterize the materials
comprising the basin liner and the basin’s concrete wall for waste disposal purposes. The
investigation will be completed according to Delivery Order #10, Contract DACA65-95-
D-0030. This document is prepared according to the USACE requirements outlined in
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Chemical Data Quality Management for Hazardous Waste Remedial Activities, ER 1110-1-
263, 1 October 1990, and in Requirements for the Preparation of Sampling and Analysis
Plans, EM 200-1-3, 1 September 1994,

1.2 jectiv

The objective of this site investigation/evaluation is to determine if
HCOC:s have impacted the subsoil below the basin liner in concentrations greater than
found in background soil samples in the area of the basin and to determine the proper
disposal procedure for the liner and concrete wall. This information will provide input
to the type of closure required for the EQ Basin.

1.3 Environmental i

This subsection describes the environmental setting of the Radford Army
Ammunition Plant (RAAP), Radford, Virginia. Included in the subsection are
discussions of the site topography, geology, hydrogeology, and surface water features
based on data compiled from existing RAAP records.

1.3.1 Topography

The site is located in the Valley and Ridge Physiographic province of
southwestern Virginia,. Within the RAAP, the EQ Basin site is located along the upper
flood plain of the New River, which makes a horseshoe meander through the plant
property. The ground surface elevation of the site generally slopes northward with a
relief of 1,707 feet mean sea level (ft MSL) to 1,684 ft MSL at the New River (Norfolk
COE, 1977).

MLM/057
0404-01.mim



132 Geology

According to Norfolk COE (1977), the site lies on the Pulaski thrust sheet
approximately 1 mile from the fault zone. The site is underlain by the Cambrian-age
Elbrook formation, which consists of light to dark grey argillaceous limestone. Much of
the Elbrook formation beneath the site has been brecciated by mass movement along the
fault plain, but has been recommended with a fine-grained limy matrix. Bedrock was
encountered in test borings, installed before the EQ basin was constructed, at depths
between 16 and 20 feet, and was found to be sloping northward.

The unconsolidated material above the bedrock consists an average of
18 feet of alluvium comprised of two distinct layers. The shallower alluvial layer is
composed of brown to orange micaceous silts and very fine to fine-grained sands with
traces of quartz gravel and cobbles. The shallower alluvial layer ranges from 10 to
15 feet thick. The deeper alluvial layer is composed of fine to coarse-grained sand and
quartz gravel and cobbles. The deeper alluvial layer ranges from 2 to 6 feet thick.

Discontinuous layers of residual soils, typically less than 2-feet thick, are
encountered in places between the alluvium and top of bedrock. The residual soils are
composed of gravel-size bedrock fragments within a silt matrix.

Fill material was encountered in two test borings previously installed
through an earthen dike around an abandoned lagoon. The fill material was composed
of fine sand and silt.

133 Hydrogeology

According to Norfolk COE (1977), the average depth to groundwater,
encountered at the time the test borings were drilled, was 15 feet. The water table is
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present within the deeper alluvial layer. It is anticipated that groundwater flows
northward to the New River.

1.34 Surface Water

According to Norfolk COE (1977), surface water drainage at the EQ basin
site is northward, towards the New River.

14 Sit ripti

The EQ Basin served as a surge/settling basin for the biological
wastewater treatment at RAAP. The basin was operated from 1980 until 1994. The

following types of wastewater flowed into the basin:

° Non-acidic wastewater from propellant manufacturing;

. Wastewater from nitroglycerine manufacturing and alcohol
rectification; and

o Wastewater from ethyl ether recovery.

Solids (sludge) that settled out over the operating life of the basin were removed in
November 1995. The sludge was managed as a hazardous waste, K044,

The equalization basin was constructed over an abandoned nitrocellulose
settling basin. All sludge was removed and fill material was placed and compacted. A
12-inch thick bentonite bottom was added onto the compacted fill. For flood protection,
a concrete wall was constructed on top of the dike in 1987. The basin is located on the
south ba.nk of the New River.
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2.0 CHEMICAL DATA QUALITY OBJECTIVES

The primary objective of this CDAP is to ensure that data is of the quality
necessary to characterize shallow subsurface soils for the presence or absence of
organics, metals, and cyanide, and to determine whether any additional investigation/
remediation work is necessary. Data quality objectives (DQOs) include statements of the
acceptable levels of measurement uncertainty in chemical data. Measurement objectives
are established in terms of precision and accuracy, completeness, representativeness, and
comparability.

The overall project quality objectives are to:

e  Collect representative samples specified in Section 4 in an effort to
determine the presence or absence of organics, metals, or cyanide at
the site;

o Ensure data comparability through the use of standard methods and
controlled systems to collect and analyze samples; and

o Provide analytical results of known and acceptable precision and
accuracy.

The overall uncertainty in chemical data is a function of sampling design,
field procedures, and analytical procedures; therefore, attention to quality is required in
all of these aspects of the data gathering effort.

Procedures and methods performed in the laboratories will be documented
in the form of standard operating procedures (SOPs) which meet or exceed the
requirements specified in the analytical methods. This includes the routine analysis of
quality control samples which are described in more detail in Section 6.0. Sampling
procedures are described in detail in Section 4.0.
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2.1 Precision and Accuracy

Precision is a measure of the reproducibility or agreement among repeated
measurements. Precision is typically evaluated by calculating the relative percent
difference (RPD) between the results from one or more types of "duplicate” analyses.
The formula for calculating RPD is: |

(S -D)

RED = 35+ D)

x 100

where: first sample result

duplicate sample result

S
D

The overall precision of the entire sample collection, handling, preparation,
and analysis process will be evaluated through the analyses of field duplicates. For field
duplicates, an RPD of <50% is the goal of this program. The precision of the
laboratory operations will be evaluated through the analyses of duplicate laboratory

control samples. Laboratory precision requirements are detailed in Section 6.0.

The evaluation of precision is often combined with an evaluation of
accuracy through the use of spiked sample aliquots, or matrix spike/matrix spike
duplicate (MS/MSD) pairs. A known amount of the compound of interest is added to
each of two aliquots of the field sample prepared in the laboratory. The spiked samples
are then treated to the same handling, extraction, cleanup, and analysis steps as the field
samples. The RPD for the spiked samples is calculated and used to evaluate the effects

of the matrix on precision and accuracy.

Accuracy is a measure of the agreement between a measured value and a
reference or "true” value. Because the "true” concentration of an analyte in a field
sample is never known, accuracy in field samples is evaluated through the use of spiked
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sample pairs (MS/MSD). As noted above, a known amount of the compound of interest
is added to each of two aliquots of the field sample prepared in the laboratory. The
spiked samples are then treated to the same handling, extraction, cleanup, and analysis
steps as the field samples. The accuracy is expressed as percent recovery (%R). The
formula for calculating %R is:

%R = SR -SR) , 100
SA
where: SSR = spiked sample result
SR = sample result
SA = spike added

The objective of this investigation is to achieve method-specified
acceptance criteria for precision and accuracy which are presented and discussed in
Section 6.0. These limits are based primarily on method validation studies as typically
measured in matrices developed from laboratory reagent blanks. Recoveries in actual
environmental samples may be less than the method-specified requirements because of
matrix interferences. Matrix interferences cannot be controlled but will be evaluated and
described in the final report.

22 Completeness

Completeness is expreésed as the percentage of the amount of valid data
(i.e., data which meets the measurement objectives) obtained compared to the amount of
data planned. The objective of this project is 90% completeness. Conditions which
prevent reaching this objective, such as significant sample matrix difficulties, or sample
loss will be evaluated and addressed in the final report.
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23 iven

The purpose of sampling is to obtain data that represent the system being
studied. Representativeness is achieved by carefully selecting sampling sites, sample
locations, and sampling intervals; and controlling procedures for sample collection,

preservation and handling. Detailed sampling procedures are described in Section 4.0.

24 Comparability

Comparability is a qualitative measure of the confidence with which data
sets can be compared. Data comparability will be achieved by following approved,
standard analytical procedures and by reporting results in standard units of measure, as
required in the specific methods.

2.5 i nt mpl

The following sections describe quality control samples which will be
prepared during both field and laboratory activities.

2.5.1 Field Quality Control Samples

The following samples will be used to assess the quality control of field
operations. The frequency for field QC sample collection is discussed in Section 6.0.

. Trip Blanks--Trip blanks are samples of organic-free water (HPLC-
grade water) which have been transported unopened from the
sample bottle preparation area to the sampling site and finally to
the laboratory, and will be analyzed for volatile organics. Trip
blanks identify the potential for sample contamination from sample
bottles and transportation.
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o Field Blanks-—Field blanks are samples of organic-free water
(HPLC-grade water) which are poured directly into the sample
containers in the vicinity of the sampling locations, and will be
analyzed for volatile organics. Field blanks identify the potential for
sample contamination from the ambient air.

. Equipment Rinsate Blanks--Equipment rinsate blanks are samples
of organic-free water (HPLC water) which are poured over the
sampling equipment after decontamination. They are designed to
identify the potential for cross-contamination of samples from
improperly decontaminated equipment.

. Duplicate Field Samples--Duplicate field samples are used as
indicators of overall measurement data precision. The analysis of
duplicate samples involves collecting two samples from the same
sampling location and handling them as separate samples. Precision
estimates based on duplicate sample results incorporate both
sampling and analytical variability.

. QA Duplicate Samples--The QA samples are duplicate samples
which will be sent to EA Laboratories, as specified by the Norfolk
COE. The QA field duplicates will be assigned the same sample
number as the initial sample so results may be easily correlated and
used as an independent assessment of combined sampling and
analytical variability.

2.52 Laboratory Quality Control Samples

The following QC samples will be used to control and assess data quality in
the laboratory.

. System Blank--Deionized water will be analyzed after calibration to
© assess system contamination.

° Method Blank--Reagent water will be taken through the extraction
process as though it were an actual sample.

° Calibration Check Sample—-A standard will be used to verify
instrument calibration.
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Laboratory Control Sample (LCS)--Known concentration of
alternate-source reference materials will be spiked into an aliquot of
deionized water. This sample is taken through the digestion/
extraction process as though it were an actual sample. The purpose
of an LCS analysis is to verify that the analytical system remains in
control.

Matrix Spike/Matrix Spike Duplicates (MS/MSD)--Splits from field
samples will be spiked with known concentrations of reference
materials and taken through the entire extraction and analysis
process. The matrix spike allows the laboratory to assess the
efficiency of extraction, accuracy of the analysis, and possible matrix
effects. Analysis of a duplicate matrix spike, another aliquot of the
sample spiked at the same concentration as the MS, allows the
laboratory to assess precision at known concentrations.

Surrogate Spikes—Identifiable compounds not present in the sample
matrix are added to every field sample to evaluate method accuracy.
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3o PROJECT ORGANIZATION AND FUNCTIONAL AREA
RESPONSIBILITIES

The project team for the RAAP Equalization Basin Site Closure will be
composed of a contract manager, a project manager, a quality assurance coordinator
(QAC), laboratory coordinator, and a field task leader. Roles and responsibilities of key
personnel are discussed below.

31 Roles and R ibilitie

Mr. Torsten Rothman will serve as the Contract Manager. In this role
Mr. Rothman will have the overall responsibility, authority, and accountability for the
project. He will function as the primary interface between the USACE and the project

team. In executing these duties, he will:

o Ensure that all contractual requirements are met;
J Initiate work plans in accordance with client directions;

. Keep the USACE project manager informed on all aspects of the |
program;

. Be available to the Project Manager for action on any problem
requiring additional management or technical support; and

L Review technical project outputs prior to issue.

Mr. William Hearn will serve as the Project Manager. In this capacity, he
will be responsible for organizing and directing the technical activities of the project and
for reporting the results of these activities. He will have day-to-day interaction with the
technical staff. In the execution of these duties, Mr. Hearn will:
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o Establish technical objectives and direct the preparation and review
of work plans;

L Be responsible for responding to work plan revisions;

. Advise the contract manager of technical progress, expenditures,
program needs, potential problems, and recommended solutions;

o Ensure technical quality of reports, memoranda, and other
communications through review of results; and

) Maintain contact with the USACE project manager in areas that
require decisions on technical matters.

Mr. Steve Falatko will serve as the QAC. In this role, he will be
responsible for developing and executing quality assurance (QA) activities in all phases
of the project. In fulfilling these responsibilities, he will:

o Coordinate any external QA audit activities requested by the
USACE;
. Serve as an in-house consultant to the project manager and task

leaders in defining data quality goals or requirements;
° Implement any necessary corrective action; and
° Document the results of all QA/QC activities in reports to project

management and to clients.

Mr. Todd Church will serve as task leader for the field investigation. His
responsibilities include field preparation, supervision of field activities, and preparation
of the final report. The general responsibilities of the task leader are as follows:

° Supervise the subcontractor activities;

° Maintain close contact with the project manager so that schedule,
budget, and/or technical problems are addressed in a timely
manner;
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. Coordinate day-to-day QC activities and completion of daily quality
control reports (DQCRs), as required as part of the internal QC
system;

. Serve as site safety officer during the field investigation and ensure
compliance with the SSHP;

e Ensure compliance with all QC acceptance criteria as specified in
the CDAD; and

o Keep the QAC and projec;t director advised of any quality problems
that arise.

Mr. Church will also supervise the project field staff, and will be
responsible for all on-site activities, including any necessary coring activities, sample
collection, field analysis, chain of custody, and reporting.

The laboratory client services representative will also be Mr. Steve Falatko.
He will have ultimate responsibility for ensuring that all analyses performed at the
laboratories adhere to the methods and criteria specified in Section 6.0 of this CDAP.

32 ra 1 i

The RAAP subsurface and background samples will be analyzed by
Quanterra Incorporated in West Sacramento, California, and Savannah Laboratories in
Tallahassee, Florida, depending on the specified method. Radian’s laboratory in Austin,
Texas, will perform the liner and concrete sample analyses. All of the laboratories have
been certified by the USACE Missouri River Division.

33 Subcontractor Qualifications

A Virginia licensed drilling company will be subcontracted to provide all
drilling and subsurface sampling for the project. At the time this CDAP was prepared,
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the drilling subcontractor was not selected. This plan will be updated at the time the
drilling subcontractor is selected.
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4.0 FIELD ACTIVITIES

A field sampling program will be conducted at the EQ Basin site at the
RAAP in support of the closure plan for the EQ Basin. This plan was part of the
document entitled, "Closure, Contingent Closure, and Contingent Post-Closure Plans for
Radford Army Ammunition Plant’s Equalization Basin HWMU-10 & SWMU-10,
Radford, Virginia", dated December 12, 1995. The field activities include chip sampling
of the concrete flood control wall installed around the EQ Basin, sampling of the soil
cement liner which served as the floor of the EQ Basin, sampling of the subsoil beneath
the soil cement liner, and sampling of background soil similar to the subsoil below the
soil cement liner. Chemical analytical data will be used to determine the appropriate
procedures for the EQ Basin closure and the disposal options of the wastes generated
during closure activities. The required equipment, field procedures, field documentation,
and site-specific investigation strategies are discussed in detail in this section.

4.1 ist of ipment ntai and li

Table 4-1 summarizes the specific equipment, containers, and supplies
required for the collection of the field samples.

42 Samplin fon
The RAAP EQ Basin Closure Plan specifies the number and location of

the sample of the concrete flood wall, the soil cement liner and associated subsoil, and
the background soil.
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Table 4-1

List of Supplies

Sampling Equipment and Supplies:

Sampling Containers Coolers with Ice

Stainless Steel Hand Augers Stainless Steel Bowls

Split Spoon Samplers - Measuring Tape

Boring Log Forms ~Chain of Custody Forms and Seals
Daily Quality Control Report Sheets Shipping Airbills

Camera and Film Field Notebook
One-gallon Plastic Storage Bags Sample Labels

Marking Pens Drum Labels

Hammers and Chisels Trash Bags

Portable Concrete Corer Plastic Sheeting

Traffic Cones Bentonite Pellets
Decontamination Equipment and Supplies:: . : T
Phosphate Free Detergent Distilled/Deionized Water
Scrub Brushes , Organic-Free Water
Steam Cleaner Plastic Wash Tub

Plastic Squirt Bottles Paper Towels

Trash Bags Plastic Sheeting

Potable Water Five-gallon Buckets

Aluminum Foil

Safety Equipment:

As specified in Radian’s Site-Specific Safety and Health Plan (SSHP) The SSHP wﬂl
be approved by the Norfolk District Industrial Hygienist prior to beginning any work
on site.
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4.2.1 Concrete Flood Wall Samples

Chip samples of the concrete flood wall around the EQ Basin will be
collected from four representative locations and analyzed for hazardous waste
characteristics. The exact locations of these chip samples will be finalized in the field by
the supervising geologist in consultation with RAAP personnel. These chip samples will
be collected by hand using hammers and chisels. These samples will be analyzed for the
toxicity characteristic analytes following the TCLP extraction.

422 Soil Cement Liner

One composite sample of the 1-foot thick soil cement liner will be
collected from the EQ Basin and analyzed for hazardous waste characteristics. Cores of
the liner will be collected from seven randomly-selected nodes out of the 15 total nodes
shown on Figure 4-1. The final locations of the liner samples may be adjusted in the
field in order to collect samples at locations where cracks in the liner may have allowed
leakage of wastewater to the subsoils. The liner will be cored using a diamond bit core
barrel. Samples will be chipped off each of the seven cores with hammers and chisels,
and then composited to make a single composite chip sample. This sample will be
analyzed for the toxicity characteristic analytes following the TCLP extraction.

423 Subsoil

Seven samples of the subsoil below the soil cement liner will be collected
from the same locations used to obtain liner samples. Subsoil samples will be collected
at a depth of 0-6 inches below the bottom of the liner with a stainless steel hand auger
and stainless steel trowels. These soil samples will be analyzed for the HCOCs.
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Figure 4-1. Proposed Sampling Locations



424 Background Soil

Eight soil borings will be drilled at locations upgradient of the EQ Basin in
order to obtain soil samples for characterization of background chemical concentrations.
These borings will be located in areas that are reasonably expected to be
uncontaminated by industrial activities, and will be finalized in the field by the
supervising geologist in consultation with RAAP personnel. One sample of background
soil will be collected and analyzed per boring, for a total of eight background soil
samples. The borings will be drilled with a hollow-stem auger drill rig using a minimum
2-inch diameter, standard split spoon to collect the soil samples. The background soil
samples will be collected in soil that is lithologically similar to the subsoil below the
liner. These samples will be analyzed for HCOCs.

43 General Information and Definitions
43.1 Laboratory Information

Laboratory analyses will be conducted by Quanterra Incorporated in
Sacramento, California, Savannah Laboratories in Tallahassee, Florida, and by Radian’s
laboratory in Austin, Texas. EA Laboratories will serve as the COE-designated QA
laboratory.

432 Decontamination Wuns for Drilling and Sampling Equipment

All hand-held sampling tools that will come in contact with samples will be
decontaminated by the following:

1. Wash in a phosphate-free detergent and potable water solution;
2. Rinse with potable water;
3. Rinse with distilled water;
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4, Final rinse with organic-free water; and
5. Air dry.

Large pieces of equipment, such as the drilling rig and hollow-stem augers,
will be decontaminated by steam cleaning with potable water. Decontamination of this
equipment will take place on a temporary decontamination pad.

Decontamination procedures will-takc place at the start of field work and
between each sample collection. The subcontractor will supply several split spoon
samplers so that a stock of decontaminated split spoons will be available during the
background soil sampling effort. Wash and rinse water generated during
decontamination activities will be handled in accordance with the procedures outlined in
Section 4.3.3 of this plan.

433 Disposal of Drill Cuttings and Decontamination Water

Drill cuttings will be generated duﬁng the background soil sampling effort.
Drill cuttings will be containerized in DOT-approved 55-gallon drums. Each drum will
be labelled showing its content, origin, and date of generation. The drum contents will
be sampled for waste characterization, and disposal options will be coordinated with
RAAP personnel following receipt of the analytical results.

Following completion of the subsoil sampling effort, any volume of soil
remaining will be placed back into the coreholes.

Following completion of the liner coring and sampling effort, the remaining
volume of the liner cores will be temporarily stored in a plastic-lined 55-gallon drum.
These cores will be held so that they can be included in the final closure procedures
along with the rest of the liner. This drum will also be labelled showing its content and
dates of generation.
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All decontamination water will be containerized in DOT-approved
55-gallon drums. Each drum will be labelled showing its content, origin, and date of
generation. The drum contents will be sampled for waste characterization, and disposal
options will be coordinated with RAAP personnel following receipt of the analytical
results.

434 Site Restoration

The EQ Basin will be restored to its original condition following
completion of the sampling activities. Coreholes through the liner will be backfilled with
hydrated bentonite to seal the holes and prevent any rainwater that may collect in the
basin from draining to the subsoil. The background soil borings will be backfilled upon
completion with a Portland cement and bentonite grout. The restoration efforts must
meet the approval of RAAP personnel.

43.5 Utility Clearance

RAAP personnel will conduct site utility clearance investigations following
agreement on the location of proposed background soil borings. Utility clearances will
be obtained prior to initiating site activities.

44 mpling and Analysi

A total of 15 soil samples (7 from the subsoil below the liner and 8 from
background soil borings) and a total of 5 chip samples (4 from the concrete flood wall
and 1 composite from the soil cement liner) will be collected during sampling activities
at the site. This section describes the sampling 'methodologies including sampling and
QA/QC procedures; analysis; and sample containers, preservation, and holding times.
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44.1 Soil Sample Collection

Soil samples, including QA/QC samples, will be collected for laboratory
analysis from 15 locations at the site. Seven of the samples are from the basin liner

subsoil, and eight are from background soil borings located upgradient of the basin.

Samples of basin liner subsoil will be collected from a depth of 0 to 6
inches below the bottom of the liner with a stainless steel hand auger. Samples will be
collected by advancing the hand auger to the 6-inch depth, removing it from the hole,
and then initially filling the sample containers for volatile organic analysis directly from
the auger bucket. After the volatile organics containers are filled, the remainder of the
sample volume will be mixed in a stainless steel bowl before filling the remainder of the
sample containers for the other analyses. Basin liner subsoil will be lithologically
described by a Radian geologist.

Samples of background soil will be collected from soil borings by the
drilling subcontractor using 2-inch or 3-inch diameter, standard split spoons. Background
samples will be collected by retrieving the split spoon from the borehole and initially
filling the sample containers for volatile organic analysis directly from the opened split:
spoon. After the volatile organics containers are filled, the remainder of the sample
volume will be mixed in a stainless steel bowl before filling the remainder of the sample

containers for the other analyses.

» Each background soil boring will be continuously sampled and
lithologically described in order to determine the depth at which the background soil,
lithologically similar to the basin liner subsoil, is first encountered. The background soil
borings will be drilled using a maximum 4.25-in;:h inside diameter hollow-stem auger.

All lithologic descriptions will be made by the Radian geologist while on site and
recorded on a geologic log, an example of which is shown in Figure 4-2. All soil samples
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Figure 4-2  Geologic Log
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will be visually classified according to the Unified Soil Classification System (ASTM-D-
2488). Completed logs will be included in the final report.

Soil samples will also be screened in the field for the presence of total
organic vapors by allowing a portion of each sample to volatilize in a sealed plastic bag
for a minimum of 15 minutes in a warm location. The probe of an HNu photoionization
detector (PID) will be inserted into the bag to measure the organic vapor concentration.

These measurements will be recorded on the geologic logs.

Immediately after filling, all soil sample containers will be affixed with
sample labels showing field sample number and other required information (see
Section 4.7) and cooled to approximately 4°C by placing them in a durable cooler
containing regular ice.

442 Basin Liner/Flood Wall Chip Sample Collection

A total of five chip samples for the purpose of hazardous waste
characterization will be collected from 11 locations at the site. One sample will be a
composite from seven cores of the soil cement basin liner. The remaining four chip

samples are from the concrete flood wall located around the basin.

Samples of the soil cement basin liner will be collected by initially coring
the liner in seven locations with a portable concrete coring machine using a minimum
6-inch diameter diamond tip core barrel. After the core barrel penetrates the 1-foot
thickness of the liner, the resulting liner core will be removed and placed on plastic
sheeting. After all the cores are collected, the sides of each liner core will be chipped
with a hammer and chisel along the entire height of the core. The chips from each core

will be mixed to create one composite sample.
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Four chip samples of the concrete flood wall will be collected from four
locations with a hammer and chisel. The concrete chips will be collected on plastic
sheeting at the bottom of the wall at each sample location until sufficient sample volume
is collected.

-Immediately after filling, all chip sampic containers will be affixed with
sample labels showing field sample number and other required information (see
Section 4.7) and cooled to approximately 4°C by placing them in a durable cooler

containing regular ice.

Use of the portable coring machine will require an electrical source to
power the machine, and a water source to supply water to cool the barrel during coring.
The water will be collected at each coring location with a "wet-dry” vacuum and then
placed into 55-gallon drums, which will be handled in the same manner outlined in
Section 4.3.3.

4.4.3 Analyses

Table 4-2 presents a summary of the analyses to be performed on all soil
samples and the chip samples from the basin liner and concrete flood wall. Sample
preparation and chemical analysis will be performed according to procedures published
in Test Methods for Evaluating Solid Waste: Physical/Chemical Methods, SW-846 (EPA,
Third Edition, November 1986 and its Updates, September 1994).

444 Sample Containers, Preservation, and Holding Times

The sample containers, preservatibn, and holding times are summarized in
Table 4-3. All containers used for chemical analyses will be precleaned by the container
supplier, in accordance with EPA protocol.
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Table 4-2

Sampling and Analysis Summary

Primary Sample Field Duplicate MS/MSD Equipment Trip
Location Subsarface/ Swbsurface/ Subsurface/ Rinsate Blank/Field Total A-E External QA
Method Parameters Background Backgrownd Backgrousd Blanks® Blank Samples Dups®

Methods 8021 and 8240B | Volatile Organics 8 1/0 1N 11 22 2 2
Methods 8070, 8090, 8110, | Scmivolatile 8 1/0 11 11 0/0 n 2
8121, 8151, 8270B, 8310, | Organics

and 8330

Mcthod S0B0A Pesticides/PCBs 8 1/0 11 11 0/0 2 2
Methods 6020 and 7471 Metals 78 1/0 11 11 0/0 2 2
Method 9012 Cyanide 8 1/0 11 11 0/0 2 2
Method 1311 Full TCLP Suite 5 0 0 0 .0 s 2

*Equipment rinsate blanks include one aqueous sample gencrated from the soil sampling equipment rinsate from the auger used for the subsurface sampling; and one sample generated from the

split spoon used for the background sampling cquipment rinsate.
"QA ficld duplicate samples submitted (0 EA Laboratorics for analysis, including trip blanks for volatile organics.
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Table 4-3

Sample Containers, Preservation, Holding Times, and Laboratory

4-13

1 Volmme, and Typs
(2) 120-mL glass, 4°C N/A Savannah
Teflon-lined cap
8240B (2) 120-mL glass, 4°C N/A Savannah
Teflon-lined cap
8070
8090
8110
i
8121
(2) 500 mL glass, .
8151 wide mouth jar 4+C 7 days/40 days Savannah
8270B
8310
8330
8080A
6020 180 days Quanterra
74N (1) 500 mL glass, 4C 28 days Quanterra
wide mouth jar
9012 N/A Quanterrs
Concrete Samples
TCLP (1311) (1) 125 mL glass jar 4°C 7 days Radian
and (1) 500 L glass,
wide mouth jar
L
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4.5

n li ntrol Sampl

A field QA/QC program will be used to ensure that data quality objectives

are met. Sample collection errors will be controlled through the use of standard sample

collection methods and field log books. Environmental matrix effects will be estimated

by evaluating standard QA/QC samples such as matrix spikes and field duplicates. The
following field QA/QC samples will be collected:

4.6

Trip Blanks. One trip blank will accompany each cooler containing
volatile organic sample containers, and analyzed only for volatile
organics; '

Duplicate Sample. One duplicate soil sample will be collected
during this subsurface investigation;

QA Split Sample. One QA split soil sample will be collected and
shipped to the government’s QA laboratory;

i ix Spik i . One
MS/MSD pair will be collected from both the subsurface
investigation and from the background sampling;

One equipment rinse blank will be
collected from the soil sampling equipment; and

Field Blank. One field blank consisting of organic-free water will be

collected from both the subsurface investigation and from the
background sampling and analyzed only for volatile organics.

A field log book and daily quality control report (DQCR) will be

maintained by the supervising Radian geologist. A copy of a DQCR sheet is presented
in Figure 4-3. All observations made during field activities will be recorded in indelible
ink as necessary to maintain a thorough record of all field activities. The field log book

is a bound book with sequentially numbered pages and a unique document control
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0404-01.mim

4-14



Figure 4-3. AE Daily QC Report

DAILY QUALITY CONTROL REPORT

REPORT No. CONTRACT No. DATE

LOCATION OF WORK

DESCRIPTION OF WORK

WEATHER RAINFALL (INCHES) TEMPERATURE MIN MAX
WIND DIRECTION

1. WORK PERFORMED

2. SAMPLES COLLECTED

3. PERSONNEL AND VISITORS AT SITE

SITE MANAGER:

HE
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number. All correction$ will be crossed out with a single line. The Radian field
geologist will sign and date the logbook and DQCR sheets at the end of each work day.
Radian will submit the DQCRs to the USACE project manager at the conclusion of the
field program.

4.7 m dy, P n ation

A sample label and custody seal, shown in Figure 4-4, will be affixed to all
sampling containers submitted for laboratory analysis. The labels will document the
sample type, matrix, initials of the sampler(s), sampling locations, depth, time, date, and
unique number assigned to each sample. Indelible ink will be used to complete all

sample labels.

A chain-of-custody record, shown in Figure 4-5, will be used to record the
number of samples collected and the corresponding laboratory analyses; indelible ink will
be used. Information on this form includes time and date of sample collection, sample
number, type of sample, sampler’s name, preservatives used, and any special instructions.
Samples collected for matrix spike/matrix spike duplicate analysis will be identified on
the chain-of-custody form. A copy of the chain-of-custody form will be retained by the
field geologist along with other field documentation.

All samples will be kept on ice in a double plastic bag following collection
and during shipment. The samples will also be sealed in plastic bags. The samples will
be stored upright in a durable ice chest. Sufficient packing material (i.e., vermiculite)
will be used to separate the bottles, filling any intervening voids.

The ice will be placed above and around the top of the sample containers.
The remaining space will be filled with additional packing material. The chain-of-
custody form will be sealed in a plastic Ziploc® bag and affixed to the top lid of the
cooler. The cooler will be secured by completely wrapping it with strapping tape around
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Figure 4-4. Sample Label and Custody Seal
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both ends. If there is a drain on the cooler, it will be taped shut. Custody seals, shown
in Figure 4-4, will also be affixed to coolers to indicate tampering.

Samples will be shipped daily to the laboratory by overnight courier. The
laboratory will be notified at least one week before samples are shipped to coordinate
delivery. The following address will be used for sample shipment:

Lou Schneider

Savannah Laboratories

2846 Industrial Plaza Drive
Tallahassee, Florida 32317-3056
(904) 878-3994

Nilo Ligi .

Quanterra Incorporated

880 Riverside Parkway

West Sacramento, California 95605
(916) 374-4427

Kelly Young

Radian Corporation

14046 Summit Drive, #101
Austin, Texas 78728
(512) 244-0855

Quanterra will perform the soil analyses for the metals and cyanide. Savannah
Laboratories will perform the volatiles organics, semivolatile organics, and
pesticides/PCBs analyses. Radian will perform the TCLP analyses.

If Saturday delivery is required, samples are to be sent to the same
addresses. For coordination of sample delivery on Saturday, mark "Saturday Delivery”
on the Federal Express airbill. ’
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External QA Samples will be sent to:

EA Laboratories

19 Loveton Circle

Sparks, Maryland 21152

ATTN: Sample Management Office
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5.0 LABORATORY ANALYTICAL PROCEDURES

The methods and procedures that will be used to prepare and analyze
samples are discussed in this section. Laboratory-specific SOPs and laboratory protocol
specifications are on file at the laboratories and are available for review upon request.
Individual parameters, analytical methods, and reporting limits to be used are listed in
Table 5-1. Table 5-2 lists the analytical methods by analyte, the preparation technique
and method, and the analysis technique and method. All of the tables for this section

are presented at the end of the section.

The analytical methods to be used in this project require the measurement
system to initially satisfy specific criteria for calibration linearity, reference material
recovery, and freedom from contamination. Results of control samples will be used to
monitor any changes in the quality of data being produced and indicate which corrective
actions are necessary to correct an out-of-control condition. An out-of-control condition
is defined as:

] Detection of any compounds of interest in a method blank at
concentrations greater than or equal to the reporting limit, with the
exception of common laboratory contaminants. The analyte
considered a common laboratory contaminants is methylene
chloride. Detection of methylene chloride at concentrations greater
than or equal to three times the reporting limit will necessitate
corrective actions.

° Failure to meet the acceptance criteria for recovery of any
compound of interest in a laboratory control sample (LCS).

. Exceeding the acceptance criteria for matrix spike recovery and
subsequent failure to meet the acceptance criteria for an LCS for
the same parameter(s). Any parameter that fails the matrix spike
test but passes the LCS test will be flagged as suspect for the
parameter because of matrix effects.
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When an out-of-control situation is detected, efforts are undertaken to
determine the cause. Routine QC checks and corrective actions are outlined by method
in Tables 5-3, 5-4, 5-5, 5-6, and 5-7. Acceptance criteria for the laboratory control
samples, matrix spikes, and surrogates are presented in Tables 5-8, 5-9, and 5-10,

respectively.

During the course of this project, it will be the responsibility of the
laboratory staff and the project team members to ensure that all measurement
procedures are followed as specified and that measurement data meet the prescribed
acceptance criteria. In the event a problem arises, it is imperative that prompt action be
taken to correct the problem. Laboratory managers will initiate corrective action in the
event that QC results exceed acceptance criteria. Corrective action may be initiated by
the laboratory quality officer if, during data review, QC data or other anomalies are

noted.

For this project, all soil sample results will be reported on a dry-weight
basis. The dry-weight calculation will be based on a moisture analysis.

The data analysis required to calculate sample concentrations will proceed
according to method-specified procedures. Data reduction involves converting
instrument responses or other raw into calculated concentrations for each target analyte.
Data validation involves examining the systems producing the data to be sure they are
operating properly and quality objectives have been met. Data will be reviewed and
validated by the analyst(s) and/or the laboratory manager. Data will be validated for
conformance with method specifications and laboratory protocol specifications, including:

] Calibration;
o Duplicate analysis;
o Blank analysis;
] Spike analysis;
MLM/057
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. Sample data calculations; and
o QC sample frequency.

5.1 Analytical Methods

_The analytical methods to be used for this project are presented in
Table 5-2. All of the methods, both preparatory and analytical, are contained in SW-846.
Any deviations performed by the laboratory will be pre-approved by the QAC.
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Table §-1

Analytical Limits for the RAAP Bioplant Equalization Basin Closure

—e SN
Tllquind PQL | Detection Limit:} Reporting Limit
VOLATILES
METHOD 8021A '
Benzene -0.09 0.37 5
Carbon Tetrachloride 0.03 0.94 5
Chlorobenzene 0.01 038 5
Chloroform 0.02 11 5
trans-1,2-Dichloroethene 0.02 093 5
Hexachlorobutadienc 020 18 5
Methyl Bromide 030 1.7 5
Methyl Chloride 0.10 0.94 5
Methylene Chioride 0.20 14 5
Naphthalene 0.60 34 5
Tetrachloroethene 0.01 021 5
Toluene 0.10 034 5
1,2,4-Trichlorobenzene 0.20 15 5
1,1,1-Trichloroethane 0.01 13 5
1,1,2-Trichloroethane 0.07 0.59 5
Trichloroethene 0.01 052 5
Trichlorofluoromethane 030 050 5
Vinyl Chloride 0.06 0.94 5
METHOD 8240B .
Acrolein 7 21 100
Carbon Disulfide 100 0.98 20
Methyl Ethyl Ketone 100 6.1 100
SEMIVOLATILES
METHOD 8070 :
N-Nitrosodimethylamine | 15 | n [ 67
METHOD 80950 B - § '
2,4-Dinitrotoluene (FID/ECD) 3 82/0.56 330/10
2,6-Dinitrotoluenc (FID/ECD) 7 82/0.65 330/10
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Table 5-1 (Continued)

Analytical Limits for the RAAP Bioplant Equalization Basin Closure

' . Required PQL | Detection Limit | Reporting Limit
Analyte : ek | i | /@
SEMIVOLATILES (Continued)
METHOD 8110
Bis(2-chlorocthoxy) methane .5 16 30
Bis(2-chloroethyl) ether 3 9.9 30
Bis(2-chloroisopropyl) ether 8 A 30
METHOD 8121
Hexachlorobenzene 38 0.12 i3
Hexachlorocyclopentadiene 160 0.82 33
Hexachloroethane 11 0.11 i3
METHOD 8151
Pentachlorophenol I 16 l 43 17
METHOD §270B :
Bis(2-ethythexyl) phthalate 180 27 330
Butyl benzyl phthalate . 28 2% 330 |
4-Chloro-3-methyl phenol 240 a2 330 i
2-Chlorophenol 210 38 330 u
Di-n-butyl phthalate 220 27 30 |
Diethyl phthalate 170 21 330
2,4-Dimethylphenol 210 35 330
Dimethyl phthalate 190 A4 330
4,6-Dinitro-2-methylphenol 3,300 27 330
Di-n-octyl phthalate 33 16 330
Phenol 94 38 330
2,4,5-Trichlorophenol 600 k) 330
2,4,6-Trichlorophenol 390 33 330
METHOD 8310 - L c : E
Fluoranthene 140 027 10
Fluorene 140 1.0 10
METHOD 8330 L T : L
Nitrobenzene 1 260 [ 12 l 250
PESTICIDES/PCBs |
METHOD 8080A R e |
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Table 5-1 (Continued)

Analytical Limits for the RAAP Bioplant Equalization Basin Closure

o Required PQL | Detection Limit | Reporting Limi
Aldrin -3 058 1.7
Chlordane ‘ 94 35 17
Dieldrin .13 035 33
Endosulfan I 94 0.43 1.7
Endosulfan I 3 28 33
Endrin 4 030 33
Heptachlor 2 0.80 1.7
Heptachlor Epoxide 21 047 1.7
Methoxychlor 120 3.6 17
PCB 1016 2,500 4.6 33
PCB 1221 2,500 88 67
PCB 1232 2,500 13 33
PCB 1242 2,500 15 33
PCB 1248 2,500 50 33
PCB 1254 2,500 52 33
PCB 1260 2,500 13 33
Toxaphene 57 M4 170
METALS
METHOD 6020 S o
Arsenic 10 0.85 ug/L* 200
Barium 20 0.16 ug/L* 100
Beryilium 3 0.15 pg/L* 100
Cadmium 1 0.17 ug/L* 200
Chromium 10 034 ug/L* 100
Lead 10 0.36 ug/L* 100
Nickel 0.2 0.67 ug/L* 100
Selenium 20 0.51 ug/L* 200
MLM/057
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Table 5-1 (Continued)

Analytical Limits for the RAAP Bioplant Equalization Basin Closure

T Required PQL | Detection Limit | Reporting Limi
Analyte | /x| (ma/kp) /v
METALS (Continued)
Silver 2 0.52 ug/L* 100
Thallium .10 0.08 ug/L* 100
METHOD 7471A
Mercury | 2 | oo3ugr | 100
METHOD 9010A . s
| Cyanide Jr 20 8 ug/L* 10

*These detection limits are based on a MDL study of an aqueous matrix.
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Table §-2

Analytical Methods
N C o 3 —
i Preparation Analysis
Parameter Technique "~ Method: Technique. Method
METALS
Arsenic Acid Digestion 3050 ICPMS 6020
Barium Acid Digestion " 3050 ICPMS 6020
Beryllium Acid Digestion 3050 ICPMS 6020
Cadmium Acid Digestion 3050 ICPMS 6020
Chromium Acid Digestion 3050 ICPMS 6020
Cyanide Distillation 9012 Colorimetric/UV 9012
Lead Acid Digestion 3050 ICPMS 6020
Mercury KMnO,/Acid T4T1A CVAA T4NA
Digestion

Nickel Acid Digestion 3050 ICPMS 6020
Selenium Acid Digestion 3050 ICPMS 6020
Silver Acid Digestion 3050 ICPMS 6020
Thallium Acid Digestion 3050 ICPMS 6020
Pesticides and PCBs
Aldrin Extraction 3550 GC 8080A
Chlordane Extraction 3550 GC 8080A .
Dieldrin Extraction 3550 GC 8080A
Eandosulfan [ Extraction 3550 GC 8080A
Endosulfan I Extraction 3550 GC 8080A
Eadrin Extraction 3550 GC 8080A
Heptachlor Extraction 3550 GC . 8080A
Heptachlor epoxide Extraction 3550 GC 8080A
Methoxychlor Extraction 3550 GC 8080A
Toxaphene Extraction 3550 GC 8080A
PCBs Extraction 3550 GC 8080A
VOLATILE ORGANICS
Acrolein Purge and Trap 5030 GC/MS 8240B
Benzene Purge and Trap 5030 GC/PID 8021A
Carbon disulfide Purge and Trap 5030 GC/MS 8240B
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Table 5-2 (Continued)

Analytical Methods
———
Preparation Analysis
Parameter. Technique Method Technique | Method

Carbon tetrachloride Purge and Trap 5030 GC/PID 8021A
Chlorobenzene Purge and Trap 5030 GC/PID 8021A
Chloroform Purge and Trap T 5030 GC/PID 8021A
trans-1,2-Dichloroethene Purge and Trap 5030 GC/PID 8021A
Hexachlorobutadiene Purge and Trap 5030 GC/PID 8021A
Methyl Bromide Purge and Trap 5030 GC/PID 8021A
Methyi Chloride Purge and Trap 5030 GC/PID 8021A
Methylene chloride Purge and Trap 5030 GC/PID 8021A
2-Butanone (MEK) Purge and Trap 5030 GC/MS 8240B
Naphthalene Purge and Trap 5030 GC/PID 8021A
Tetrachloroethene Purge and Trap 5030 GC/PID 8021A
Toluene Purge and Trap 5030 GC/PID 8021A
1,1,1-Trichloroethane Purge and Trap 5030 GC/PID 8021A
1,1,2-Trichloroethane Purge and Trap 5030 GC/PID 8021A
1,2, 4-Trichlorobenzene Purge and Trap 5030 GC/PID 8021A
Trichlorocthene Purge and Trap 5030 GC/PID 8021A
Trichlorofluoromethane Purge and Trap 5030 GC/PID 8021A
Vinyl chloride Purge and Trap 5030 GC/PID 8021A
SEMIVOLATILE ORGANICS
Butyl benzyl phthalate Extraction 3550 GC/MS 8270B
4-Chloro-3-methylphenol Extraction 3550 GC/MS 8270B
Bis(2-Chloroethoxy)methane Extraction 3550 GC 8110
Bis(2-Chloroethyl)ether Extraction 3550 GC 8110
Bis(2-Chloroisopropyl)ether Extraction 3550 GC 8110
2-Chlorophenol Extraction 3550 GC/MS 8270B
Diethylphthalate Extraction - 3550 GC/MS 8270B
2,4-Dimethylphenol Extraction 3550 GC/MS 8270B
Dimethyiphthalate Extraction 3550 GC/MS 8270B
Di-n-butylphthalate Extraction 3550 GC/MS 8210B
Di-n-octylphthalate Extraction 3550 GC/MS 8270B
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Table 5-2 (Continued)

Analytical Methods

I7 ST I —
Preparation Analysis
Parameter Technique Method' Technique Method
2.4-Dinitrotoluene Extraction 3550 GC 8090
2,6-Dinitrotoluene Extraction 3550 GC 8090
Bis(2-Ethylhexyl)phthalate Extraction " 3550 GC/MS 8270B
Fluoranthene Extraction 3550 HPLC 8310
Fluorene Extraction 3550 HPLC 8310
Hexachlorobenzene Purge and Trap 5030 GC 8121
Hexachlorocyclopentadiene Purge and Trap 5030 GC 8121
Hexachloroethane Purge and Trap 5030 GC 8121
N-Nitrosodimethylamine Extraction 3550 GC 8070
Nitrobenzene Extraction 8330 HPLC 8330
Pentachiorophenol Extraction 3550 GC 8151
Phenol Extraction 3550 GC/MS 8270B
2,4,5-Trichlorophenol Extraction 3550 GC/MS 8270B
4,6-Dinitro-2-methylphenol Extraction 3550 GC/MS 8270B
2,4,6-Trichlorophenol Extraction 3550 GC/MS 8270B

ICPMS = [nductively Coupled Plasma Mass Spectrometry.
CVAA = Cold Vapor Atomic Absorption.

GC/MS = Gas Chromatography/Mass Spectrometry.

FID = Flame lonization Detector.

PID = Photo Ionization Detector.

HPLC = High Performance Liquid Chromatography.

UV = Ultraviolet Detector.

MLM/0S7
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Table 5-3

Summary of Calibration and Internal Quality Control Procedures
for Metals and Cyanide

of analytical run

ICP/MS Nictals Initial calibration standard Daily, prior to sample
(2 points) i
Refer to: Initial Calibration Following initial calibration 90 - 110% recovery 1. Repeat ICV
SWEB46-3005A" Verification (ICV) : 2. Recalibrate if still out
SWBA6-3050A" (conceatration = upscalc
: calibration standsrd)
Continving calibration Followiag Interference check 90 - 110% recovery 1. Repeat CCV T
verificatioa (CCV) standards and after every 10 2. If still out, identify and
samples and at end of correct problem, then re-analyze
analytical batch il samples since Iast valid CCV,
Calibsation blank (CCB) Bvery 10 sampics and at end < Quantitation limits 1. Re-analyze CCB

2. If CCB is still contaminated,
identify and correct source of
contamination, thea repeat
calibration blank analysis

3. Re-analyze all samples since
last valid CCB, if necessary.
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Summary of Calibration and Internal Quality Control Procedures

Table 5-3 (Continued)

for Metals and Cyanide

Quality

Froquemcy

6020 (Coatinued)

ICP/MS Mctals

LCS/LCSD

One LCS/LCSD for cach
digestion baich and cach
analytical batch

Accuracy:

1. Re-analyze LCS/LCSD. If
recoverics for same analytes arc
correct problem before
proceeding. Redigestion may be
Rccessary.

Precision:

2. Reanalyze LCS/LCSD. If
recoverics for same analytes are
still out, stop, identify and
correct problem before

proceeding.

Interfereace check sample

Daily at beginning and end of
analytical rua or twice per 8
hour shift

Assess possible interference
problems

1. Adjust interference factors or
clement equatioas if nccessary

One per digestion batch and
analytical baich

< quantitation limits (QL)

1. If the sampic clement
concentration is <QL or the
sample clement concentration is
> 10 times the concentration in
the method blank, then report
results and write QCER

2. Otherwise, re-digest/re-
analyze if still within HT and
enough sample volume; if not
within HT or enough sampie,
contact CSC for decision.

MLM/0S7
0404-01.mim



£1-S

Table 5-3 (Continued)

Summary of Calibration and Internal Quality Control Procedures
for Metals and Cyanide

6020 (Continued) | ICP/MS Metals MS/MSD 1 MS/MSD per digestion Recovery within QC 1. If cither MS or MSD is
batch acceptance criteria in outside of accuracy or precision
Table 5-9. tolerances and LCS/LCSD is
acceptable, thea flag MS/MSD
) results and write QCER
‘ 2 Contact CSC to determine if
special measures should be
performed in an attempt to
resolve matrix intcrferences.

Linearity Check Semi-anaually Highest point at which the No data will be reported for any
recovery of the standard is clement that excecds the upper
within 10% of the expect limit of the lincar range by more

value ' than 10%.
MUA/HTIA® Mercury Initial Calibration Daily before any analysis Correlation cocfficicat Ideatify and repeat outlying r
(3 point and a blank) 20995 poini(s); recalculate curve using
Refer to repeated points
7000A Initial Calibration Daily before batch one is 90 - 110% of theoretical Accuracy
Verification (ICV) analyzed value 1. Repeat calibration verification

2. If still out, identify and
correct problem, run calibration
verification again; if still out,
recalibrate

MLM/057
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Table 5-3 (Continued)

Summary of Calibration and Internal Quality Control Procedures

for Metals and Cyanide

Minimwm A

Initial Calibration Blank
(cs)

Aftes ICV

Re-analyze calibratioa blank; if
still out, recalibrate

Coatinuiag Calibrats
Blank (CCB)

Following cach CCV and at
cad of batch ;

Re-analyze calibration blank; if
still out, correct problem and re-
analyzc all samples since last
valid CCB.

Onec per digestion baich and
analytical batch

Measured concentrations
for all clements must be
<quantitatioa limit (QL)

1. If the sampic element
conceptration is <QL or if the
sample clement conceatration is
> 10 times the concentration in
the method blank, then report
results and write QCER

2. Otherwise, re-digest/
re-analyze if still within HT and
enough sampie volume,; if not
within HT or enough sampic,
contact CSC for decision.

One LCS per cach digestion
and analytical batch

QC acccptance criteria in
Table 5-8.

1. Accuracy:

Re-analyze LCS. If recovery for
same analytes are still out, stop,
ideatify, and correct problem
before proceeding. Digestion
batch may need (o be re-
prepared.

2. Precision:

Re-analyze LCS. If recovery for
same analytes are still out, stop,
identify, and correct problem
before proceeding,

MLM/057
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Table 5-3 (Continued)

Summary of Calibration and Internal Quality Control Procedures

for Metals and Cyanide

HIA/HUTIA®
(Coatinued)

One MS/MSD pair per

1. If cither MS or MSD is
outside of cither accuracy or
precision tolcrances and the
LCS/LCSD results are
acceptable, then flag MS/MSD
results and write QCER

2. Coatact CSC 0 determine if
special measures ghould be
performed in an attempt to
resolve matrix interferences.

Coatinuing Calibration
Verification (CCV)

After 10th sampic and at the
end of the batch

80-120% of truc value

Accurscy:

1. Repeat calibration verification
2. If still out, identify and
correct problem, then reanalyze
all samples analyzed since last

MLM/057
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Table 5-3 (Continued)

.Summary of Calibration and Internal Quality Control Procedures
for Metals and Cyanide

: Minimwn

9012 Cyanide Five-poiat calibration Daily, prior 10 samplec r 20.995
analysis

' ISV (laitial Standard Once per multipoint Within $15% of cxpected L. Reanalyze ISV

Verificatios) calibration before samples value 2. If still out, identify and

are analyzed correct probiem and repeat ISV
3. If still out, repeat initial
calibration

Icv Ounce per multipoint Within $15% of cxpected 1. Repeat ICV

calibration before samples value 2. If still out, identify and

are analyzed correct problem and repeat ICV
3. 1€ still out, repeat initial
calibration

91-§

Method blank One per cach preparation <QL L. If the sampic analyte

baich and analytical batch concentration is <QL or the
sampic analyte concentration is
>10 times the concentration in
the method blank, then report
results and write QCER

2. Otherwise, re-prepare samplcs
if still within HT and enough
sampie volunx; if aot within HT
or enough sampie, contact CSC
for decision.

LCS/LCSD 1 LCS/LCSD pair per batch QC acceplance criteria in 1. Reanalyze LCS

Table 5-8. 2. ldentify and correct problem
3. If suill out, redigest and
reanalyze affected samples

MLM/0S7
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Table 5-3 (Continued)

Summary of Calibration and Internal Quality Control Procedures
for Metals and Cyanide

9012 (Continued) | Cyanide MS/MSD 1 MS/MSD per preparation QC acceptance criteria in 1. If cither MS or MSD is
batch Table 5-9. outside of cither accuracy or
precision tolerances and the
LCS/LCSD is acceptabie, then
flag results and write QCER
2. Coatact CSC to determine if
special measurcs should be
performed in an attempt to
resolve matrix interferences.

R

*All corrective actions associated with project work shall be documented and the records maintained by the laboratory.
"Test Mcthods for Bvaluating Solid Waste, U.S. EPA, SW846, Final Update 11,9/94.
NA = Not Applicable.
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Table 54

Summary of Calibration and Internal Quality Control Procedures for Volatile and Semivolatile
Compounds by Gas Chromatography and by High Performance Liquid Chromatography

8021A, 8070, Volatile organics and Initial Calibration Biannually or whea daily %RSD <20% for average Ideatify and repeat outlying point(s);
8090, 8110, semi-volatile organics calibration fails 10 meet RFs or calibration curve recalculate curve using repeated
8121, 8310, acceptance criteria Correlation coefficient (r) point(s)
8330 Refer to: >0.995
SWB46-8000A"*
SWBAG-3500A" Calibration Verification Al the beginning, Recovery for all analytes of 1. Repeat calibration check
(Icv/cey) following cvery 10th sam- | interest must be within 2. If still out, identify and correct
ple, and at the ead of 115% of truc valwe for probicm and repeal calibration check;
cach analytical sequence primary column and +20% if still out,repeat multipoint
for confirmation column calibration, if necessary.
LCS/LCSD One LCS/LCSD pair per Recovery for all analytes 1. Accuracy:
extraction baich and within QC Acceptance a. If the same analytes are out in both
analytical batch criteria in Table 5-8. the LCS/LCSD and if the calibmation
check standard is acceptable, contact
CSC for decision to proceed or
re-extract. If samples must be
analyzed without re-extraction, flag
sample data for failed analytes. If
analytes in calibration check standard
are out, correct instrument problem.
b. If one or more analytes is out in
cither LCS or LCSD, then analyze
previously acceptabie calibration check
standard for the analytes that failed.
If analytes in calibration check
standard arc in, proceed with analyses.
If analytes are out, correct instrument
problem.
MLM/057
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Table 5-4 (Continued)

Summary of Calibration and Internal Quality Control Procedures for Volatile and Semivolatile
Compounds by Gas Chromatography and by High Performance Liquid Chromatography

- Froqguency

Criteris

8021A, 8070,
8050, 8110,
8121, 8310,
8330
(Coatinued)

One LCS/LCSD pair per
cxtraction batch and
analytical batch

Recovery for all analytes
within QC Acceptance
criteria in Table 5-9.

2. Precision:

Demoastrate acceptable RPDs on
analytes that failed by rcanalyzing
previously acceptable 3rd LCS. Iif
RPDs are ia, procecd with analyses. If
analytes are out, cofrect instrument
probiem before proceeding.

MS/NSD

One MS/MSD pair per
extraction batch

QC Acceptance criteria Table
2513

1. If cither MS or MSD is outside of
¢ither accuracy or precision tolerances
and LCS/LCSD results are acceptable,
flag MS/MSD results and write QCER
2. Contact CSC to detcrminc if special
measures should be performed in an
attempt to resolve matrix intcrferences

Surrogate Spike

Al samples, standards,
and blanks

Table 5-10 Surrogate limits

1. Check chromatogram for
interferences; if found and LCS
passing, flag data and writc QCER

2. If no assignable cause, check
instrument performance; if problem
found, correct and re-analyze affected
samples

3. If none of the above, re-extract/re-
analyze if still within HT and enough
sampie volume; if not within HT or
enough sample, contact CSC for
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Table 5-4 (Continued)

Summary of Calibration and Internal Quality Control Procedures for Volatile and Semivolatile
Compounds by Gas Chromatography and by High Performance Liquid Chromatography

8021A, 80N, Volatile organics and Method Blaak Each extraction batch and | <Quantitation fimit (QL) 1. If sample analyte concentration is

8090, 8110, scmi-volatile orgaaics each analytical baich <QL or if sample analyte

8121, 8310, concentration is > 10 times the

8330 Refer to: concentration ia the method blank,

(Continued) SWB46-8000A" then report resuits and write QCER;

SWB46-2500A" . .

2. Otherwise, re-cxtract/re-analyze if
still within HT and caough sampie
volume; if 0ot within HT or enough
sample, contact CSC for decision.

*All corrective actions associated with project work shall be documented and the records maintained byr the laboratory.
*Test Mcthods for Evaluating Solid Waste, U.S. EPA, SW846, Final Update 11,9/94.

NA = Not applicable.
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Table 5-5

Summary of Calibration and Internal Quality Control Procedures for
Pesticides, PCBs, and Herbicides by Gas Chromatography

Accoptance Criteria

8080, 8151

Pesticides, PCBs,
and hesbicides
Refer to:

SWB46-3500A"
SW846-36008*

Five-point catibration
(for all analytes)

Biannually or when
daily calibration fails
to meet acceptance

criteria

F%RSD < 20% for average RFs
or calibration curve correlation
coefficient (r) 20.995

Identify and repeat outlying point(s); recalculate
curve using repeated poiats

Verification (ICV)

Daily, before sampic

Recovery for any analyte within
115% of nominal concentration
for primary column; 1+20% for
confirmation column

1. Repeat ICV
2. If still out, identify and correct problem before

proceeding
3. Recalibrate if necessary

LCS\LCSD

One LCS/LCSD pair
per extraction batch

and analytical batch

Recovery for all analytes within
QC acceptance criteria in
Table 5-8.

L. Accuracy:

a. If the same analytes arc out in both the LCS and
LCSD, and the calibration check standard is
acceptable, contact CSC for decision to proceed or
re-cxtract. If samples must be analyzed without re-
extraction, flag sample data for failed analytes. If
analytes in calibration check standard are out,
correct instrument problem.

b. If one or more analytes is out in cither LCS or
LCSD, then analyze previously acceptable
calibration check standard for the analytes that
failed. If analytes in calibration check standard arc
in, proceed with analyses. If analytes are out,
correct instrumeat problem.

2. Precision:

Demonstrate acceptable RPDs on analytes that
failed by reanalyzing previously acceptable 3nd LCS.
If RPDs arc in, proceed with anslyses. If analytes
are out, correct instrument problem.
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Table 5-5 (Continued)

Summary of Calibration and Internal Quality Control Procedures for
Pesticides, PCBs, and Herbicides by Gas Chromatography

Acceptance Criteria

Corroctive Actien®

8080, 8151 Pesticides, PCBs, Coatinuing Bvery ten sampies a)Primary: Recovery of 1. Repeat CCV.
(Coatinued) | and bherbicides Calibration and at ead of batch. analytes within +15% of 2. If still out, identify and correct problem.
Verification (CCV) sominal concentration; 3. Re-analyze all sampies since last valid CCV.
Refer to: Confirmation: +20% of
SWB46-3500A"° pominal concentration
SWB46-36008° b)Ongoing calibration analytes
SWB46-8000A" clute within daily RT windows
Breakdown check Daily prior to analysis | Degradation $20% (cach) Perform system maintenance.
(Eadrin and DDT) of sampilcs and as
needed during
analysis
MS/NSD 1 MS/MSD pair for QC Acceptance Criteria in 1. I cither, MS or MSD is outside of cither
each extraction batch | Table 5-9. accuracy or precision tolerances and LCS/LCSD
results arc acceptable, then flag MS/MSD results
and write QCER
2. Contact CSC to determinc if special measures
should be performed in an attempt (0 resolve matrix
interferences
Surrogate spike Every sample, spike, Table 5-10 Oaly one surrogate 1. Check chromatogram for interferences; if found i
standard, and method | must meet acceptance criteria. and LCS passing, flag data and write QCER
blank 2. If no assignable cause, check instrument
performance; if problem fouad, correct and re-
analyze affected samples
3. I none of the above, re-cxtract/re-analyze
samples if still within HT and enough sampic
volume, otherwise contact CSC for decision. J
MLM/057
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Table 5-5 (Continued)

Summary of Calibration and Internal Quality Control Procedures for
Pesticides, PCBs, and Herbicides by Gas Chromatography

8080, 8151 Pesticides, PCHs, Method blank Each extraction batch < Quantitation limits (QL) 1. If the sampie analyte concentration is <QL or the
(Coatinued) | and herbicides and cach analytical sampile analyte conceatration is > 10 times the
batch concentration in the method biaak, thea report
Refer to: results and write QCER;
SWB46-I500A" 2 Otherwise, re-extract/re-analyze if still within HT
SWB46-36008* and enough sample volume; if aot within HT or
SWB46-8000A" enough sampic, contact CSC for decision.

*All corrective actions associated with project work shall be documented and the records maintained by the laboratory.
*Test Mcthods for Evaluating Solid Waste, U.S. EPA, SWB46, Final Update 11,9/94.
NA = Not applicable.
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Table 5-6

Summary of Calibration and Internal Quality Control Procedures
for Volatile Organic Compounds by Gas Chromatography/Mass Spectrometry

Anslytical Applicsble S Quelity Mimisws Acceptance Corractive
8408 Volatile Organic | BFB Tuaing Analyze at the beginning of cach analytical | Established criteria in 1. Repeat BFB analysis.
Compouads sequence and at the beginning of every mcthod 2. Adjust MS tune uatil criteria met.
subsequent 12 hours (if applicable)
Refer to:
SWB46-5030° Five-point calibration | Anavally or whea daily calibration check 1. SPCCs™ Rcpeat S-point calibration
SWEB46-8000A" (foz all analytes) fails to mect accepiance criteria. 2. %RSD <3% for CCC*
(IcaL)
Calibratioa Analyzed at the beginning of cach 1. SPCCs™ 1. Repeat CV
Verification (CV) analytical sequence and at the beginning of | 2. CCC* percent difference 2. If still out, identify and correct
cvery subscqueat 12 bours (if applicabie) (%D) <20% recovery problem, run CV again; if still out
relative to ICAL recalibrate.
Internal Standards All sampies, standards, and method blanks | RT:Must be <30 second 1. Inspect system for malfunctions.
(IS) Rcteation Times change (rom daily CV 2. Make appropriate system
(RT) corrections, if necessary.
IS: BICP* arca must be 3. Reanalyze samples analyzed while
within 8 factor of 2 from system was malfunctioning ualess
daily CV matrix interferences demonstrated.
LCS/LCSD One LCS/LCSD pair per anaiytical batch Recovery for all analytes 1. Accuracy:
within QC Acceptance a. If recoverics for the same analytes
Criteria in Table 5-8. are out in both the LCS and LCSD,
stop and correct problem. If obtain
CSC approval to proceed, write
QCER
b. If onc or more analytes is out in
cither the LCS or LCSD, analyz¢ a
3rd LCS. If the recoveries for the
3rd LCS are acceptable, proceed
with analyses. If same analytes are
out, 5top and correct instrument
problem. If obtain CSC approval to
proceed, write QCER
MLM/057




Table 5-6 (Continued)

Summary of Calibration and Internal Quality Control Procedures
for Volatile Organic Compounds by Gas Chromatography/Mass Spectrometry

Minisowm
Frequescy

x|

Acceplance
Criteria

One LCS/LCSD pais per analytical batch

Recovery for all analytes
within QC Acceptance
Criteria in Table 5-8.

2. Precision:

Demonstrate acccptable RPDs for
analytes that failed by analyzing a
3rd LCS. If RPDs between the 3rd
and cither LCS or LCSD are
acceptable, proceed with analyses. If
RPDs are still not acceptable, stop
and correct instrument problem. If
obtain CSC approval to proceed,
write QCER.

MS/MSD

1 MS/MSD pair for cach cxiraction batch

QC Acceptance Criteria in
Table 5-9.

1. If cither the MS or MSD is
outside of cither sccuracy or
precision tolerances and LCS/LCSD
results are acceptable, then flag
MS/MSD results and write QCER
2. Contact CSC to determine if
special measures should be
performed in an attempt to resolve
matrix interferences.

Every sample, spike, standard, and method
blank

Table 5-10 acceptance
criteria

1. Check chromatogram for
interferences; if found and LCS
passing, flag data and write QCER
2. If no assignable cause, check
instrument performance; if problem
found, correct and re-analyze the
affected sampics

3. If none of the above, re-
extract/re-analyze if still within HT
and enough sampic volume,
otherwise coatact CSC for decision.
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Table 5-6 (Continued)

Summary of Calibration and Internal Quality Control Procedures
for Volatile Organic Compounds by Gas Chromatography/Mass Spectrometry

No analytes > quaatitation 1. If sampie analyte concentration is
fimis (QL) <QL (except for analytes listed as
exceptions) or if the sampic analyte

conceatration is > 10 times the
concentration in the method blank,
thea report results and write QCER
2. Otherwise, re-cxtract/re-analyze if
still within HT and cnough sampic
volume; if not withia HT or cnough
sample, contact CSC for decision.

"All corrective actions associated with project work shall be documeated and the records maintained by the laboratory.
"Test Methods for Evaluating Solid Waste, U.S. EPA, SWE46, Final Update 11,9/9%4.
*SPCC = System Performance Check Compounds.

SPCC = for 8240B 15ml purge: 1,1-dichiorocthane, chioromethane and bromolorm avg. RF >/= 0.10, 1,1,22-tetrachlorocthane avg RF > /= 0.20 and chlorobenzene avg RF > /= 0.30;

for 82408 soils and Sml purge: the same as SW8260A 15mi except 1,1,2,2-tetrachiorocthane avg RF > /= 0.30.
*CCC = Calibration Check Compounds.

‘EICP = Extracted lon Curreat Profile.

NA = Not applicable.
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Table 5-7

Summary of Calibration and Internal Quality Control Procedures
for Semivolatile Organic Compounds by Gas Chromatography/Mass Spectljometry

LZ-s

208 Semivolatile Organic Check of mass spectral ion Al the beginning of each lon Abundance criteria in lon Abundance:
Compounds inteasitics usiag DFTPP, analytical scquence and at the | Table 3 of SW846-8270B* 1. Re-analyze DFTPP.
(4,4-DDT, beginning of cach subsequent | — Degradation of DDT to 2. Adjust MS tunc uatil
Refer to: peatachlosophenol and 12 hour period, if applicable. DDE and DDD 520% analysis of DFTPP passes
SWBA6-3500A° benzidine also 10 be included —  Benzidine and criteria
SWB46-36008* in tuning standard to verify pentachiorophenol must
SW846-8000A" injection port incriness and cach exceed 7000 area Column/Injection Port:
GC column performance) counts with a tailing 1. Glean injection port, if
factor of <3 at 10% peak | neccssary.
height. ’ 2. Remowe first 6 to 12 inches
of column, if necessary.
Five-point calibration for all Biannually or whea daily 1. %RSD <30% for cach Repeat concentrations not
commercially available calibration check fails to meet | individual CCC* mecting criteria.
analytes’ acceptance crileria 2. SPCCs’* average RF
20.050
Calibration Verification (CV) | At beginning of cach 1. SPCCs* RF20.050 1. Reanalyze CV standard
analytical scquence and at the | 2. CCC* perceat difference 2. If still out, identify and
beginning of cach subsequeat | (%D) <30% from sverage correct problem.
12 hour period, if RF 3. Reanalyze CV standard
applicable.(CV standard is again.
prepared from a conceatrated 4. If still out, perform e new
cocktail every two weeks). multi-poiat calibration.
Intcrnal Standards (IS) and All sampics, standards and RT: Must be <30 second 1. Reanalyze sample if out of
Reteation Times (RT) blanks change from daily CV specification (unless matrix
IS:Extracted ion ares counts interference demonstrated).
must be within a factor of 2 2. If still out, identify and
from the daily CV. correct probicm.
3. Reanalyze affected samples,
if ncccssary.
MLM/057
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Table 5-7 (Continued)

Summary of Calibration and Internal Quality Control Procedures
for Semivolatile Organic Compounds by Gas Chromatography/Mass Spectrometry

82708 Semivolatile Organic LCS/LCSD One LCS/LCSD pair for Recovery for all analytes 1. Accuracy:
(Coatiaucd) Compounds each extraction batch and within QC Acceptance a. If the same analytes are out
cach analytical batch Criteria in Table 5-8. in both the LCS and LCSD,
thea analyze a 3rd previously
acceptable LCS for the

analytes that failed. If 3rd
LCS is acceptable, contact
CSC for decision to proceed
or re-extract. If samples must
be analyzed without re-
extraction, flag data for failed
analytes. If analytes in 3rd
LCS are out, correct
instrument problem.

b. If one or more analytes is
out in either LCS or LCSD,
thea analyze previously
acceptable 3rd LCS for the
analytes that failed. If 3rd
LCS analytes in, proceed, if
out, correct instrument
problem.

2 Precision:

Demonstrate acceptable
RPDs on anatytes that failed
by reanalyzing previously
acceptable 3rd LCS. If RPDs
in, proceed, if out, correct
instrument problem.

MLM/as7
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6C-S

Summary of Calibration and Internal Quality Control Procedures
for Semivolatile Organic Compounds by Gas Chromatography/Mass Spectrometry

Table 5-7 (Continued)

L. If cither MS or MSD is
outside of cither accuracy or
precision tolcrances and
LCS/LCSD results are
acceptable, then flag
MS/MSD results and write
QCER

2. Contact CSC to determine
if special measures should be
performed in an attempt to
resolve matrix interferences.

Surrogate spike

Every sample, standard, and
blank.

Table 5-10 criteria.
Corrective action required
oaly if more than 1 acid
and/or 1 base surrogate
exceeds criteria.

1. Check chromatogram for
interferences; if found and
LCS passing, flag data and
write QCER

2. If no assignable cause,
check instrument
performance; if problem
found, correct and re-analyze
affected samples

3. If none of the above, re-
extract/reanatyze sampies if
still within HT and coough
sampie volume, otherwise,
contact CSC for decision.

MLM/057
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Table 5-7 (Continued)

_ Summary of Calibration and Internal Quality Control Procedures
for Semivolatile Organic Compounds by Gas Chromatography/Mass Spectrometry

SWE2B Semivolatile Organic Method bjank Each extraction batch and All analytes < quantitation 1. If sample analyte
(Costinucd) Compounds each analytical batch limits (QL) ) concentration 8 <QL or if

the sampic analyte
concentration is > 10 times
the concentration in the
method blank, then report
results and write QCER;

2. Otherwise, re-cxtract/re-
analyze if still within HT and
enough sampie volume; if not
within HT or enough sample,
contact CSC for decision.

*All corrective actions associated with project work shall be documented and the records maintained by the laboratory.

‘Test Mcthods for Evaluating Solid Waste, U.S. EPA, SW846, Final Update 11,9/94.

*SPCC = System Performance Check Compounds.

4CCC = Calibration Check Compounds. :

'The following analytes usc four point calibration curves to determine the average RF duc 10 crratic behavior of these analytes: benzoic acid, and 2,4-dinitrophenol. The following use a RF
oblained from a singie analysis of an aliquot of the individual analyte because of ermatic response, decompasition or other problems with the analytes: hexachlorophene.

NA = Not spplicable.

MLM/057
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Table 5-8

Summary of Acceptance Criteria for Laboratory Control Samples

Analyte Precision (PRD) T
METALS
METHOD 6020
Arsenic 80-120 20
Barium 80-120 20
Beryllium 80-120 20
Cadmium 80-120 20
Chromium 80-120 20
Lead 80-120 20
Nickel 80-120 20
Selenium 80-120 20
Silver 80-120 20
Thallium 80-120 20
METHOD 7470/7471A
Mercury | 80-120 | 20
METHOD 9012
Cyanide | 75-125 | 20
PESTICIDES and PCBs
METHOD 8080
Aldrin 40-137 38
Chlordane 45-119 40
Dicldrin 42-139 30
Endosulfan I 45-153 40
Endosulfan I . 10-202 65
Endrin 44-151 32
Heptachlor 40-136 38
Heptachlor Epoxide 37-142 40
Methaxychlor 34-166 40
Toxaphene 41-126 50
PCB-1016 52-152 44
PCB-1221 15-178 20
PCB-1232 10-215 20
PCB-1242 39-150 20
PCB-1248 38-158 20
PCB-1254 66-122 3
PCB-1260 58-122 40
MLM/0S7
0404-01.mIm .
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Table 5-8 (Continued)

Summary of Acceptance Criteria for Laboratory Control Samples

— -]

Analyte Recavery (%) -L Precision (PRD)
VOLATILE ORGANICS
METHOD 8021
Benzene : 61-131 31
Carbon Tetrachloride 42-141 50
Chloroethane 43-158 52
Chlorobenzene 48-143 24
Chloroform 53-134 36
Hexachlorobutadiene 52-145 41
Methylene Chloride 44-150 56
Naphthalene 67-133 2
Toluene 64-144 2
1,2,4-Trichlorobenzene 44-139 53
1,1,1-Trichloroethane 59-136 47
1,1,2-Trichloroethane 64-160 53
Tetrachloroethene 53-150 57
Trichloroethene 51-140 48
Trichlorofluoromethane 58-152 37
Vinyl chloride 44-173 61
METHOD 8240B
Acrolein 22-164 40
Carbon Disulfide 35-244 65
Methyt Ethyl Ketone ‘ 10-111 40
SEMIVOLATILE ORGANICS
METHOD 8070
N-Nitrosodimethylamine | 40-135 | 36
METHOD 80%
2,4-Dinitrotoluene 10-125 40
2,6-Dinitrotoluens 10-126 40
METHOD 8110
Bis(2-Chloroethoxy)methane 47-152 59
Bis(2-Chlorocthyl)ether 46-141 52
Bis(2-Chloroisopropyl)ether 26-121 49

MLM/057
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Table 5-8 (Continued)

Summary of Acceptance Criteria for Laboratory Control Samples

o ‘Analyte. ] Recavery (%) " Precision (PRD)
METHOD 8121
Hexachlorobenzene 23-118 39
Hexachlorocyclopentadiene 5-116 - 65
Hexachloroethane 9.135 53
METHOD 8151 .
Pentachlorophenol 1 10-150 [ 40
METHOD 82708
Bis(2-Ethylhexyl)phthalate 10-158 40
Butyl Benzyl Phthalate 10-152 40
4-Chloro-3-Methylphenol 45-113 25
2-Chlorophenol 45-101 25
Di-n-butylphthalate 10-118 50
Diethylphthalate 10-114 40
2,4-Dimethylphenol 15-151 2
Dimethyl phthalate 10-112 40
4,6-Dinitro-2-methylphenol 10-181 93
Di-n-octylphthalate 10-146 50
Phenol 41-108 4
2,4,5-Trichlorophenol 39-123 27
2,4,6-Trichlorophenol 37-14 40
METHOD 8310
Fluoranthene 56-136 28
Fluorene 10-142 40
METHOD 8330
Nitrobenzene 52-152 30

D
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Table 5-9

Summary of Acceptance Criteria for Matrix Spike Analyses

Analyte l Recovery (%) v Precision (PRD)
METALS
METHOD 6020
Arsenic 75-125 20
Barium 75-128 20
Beryllium 75-125 20
Cadmium 75-125 20
Chromium 75-128 20
Lead 75-125 20
Nickel 75-125 20
Selenium 75-125 20
Silver 75-128 20
Thallium : 75-128 20
METHOD 7470/7471
Mercury ] 75-125 [ 20
METHOD 9012
Cyanide { 75-125 | 20
PESTICIDES and PCBs
METHOD 8080
Aldrin 40-137 38
Chlordane 45-119 40
Dieldrin 2-139 30
Endosulfan I 45-153 40
Endosulfan I 10-202 65
Endrin 44-151 32
Heptachlor 40-136 38
Heptachlor Epoxide 37-142 40
Methoxychlor 34-166 40
Toxaphene 41-126 50
PCB-1016 52-152 44
PCB-1221 15-178 20
PCB-1232 10-215 20
PCB-1242 39-150 20
PCB-1248 38-158 20
PCB-1254 66-122 3
PCB-1260 58-122 40
MLM/0S7
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Table 5-9 (Continued)

Summary of Acceptance Criteria for Matrix Spike Analyses

.
" Analyte | Recovery (%) " Precision (PRD) |
VOLATILE ORGANICS
METHOD 8021
Benzene 61-131 k) |
Carbon Tetrachloride 42-141 S0
Chloroethane 43-158 52
Chlorobenzene 48-143 24
Chloroform 53-14 36
Hexachlorobutadiene 52-145 41
Methylene Chloride 44-150 56
Naphthalene 67-133 42
Toluene 64-144 2
1,2,4-Trichlorobenzene 44-139 53
1,1,1-Trichloroethane 59-136 47
1,1,2-Trichlorocthane 64-160 53 |
Tetrachloroethene 53-150 57
Trichloroethene 51-140 48
Trichlorofluoromethane 58-152 37
Vinyl chloride 44-173 61
METHOD 8240B
Acrolein 2-164 : 40
Carbon Disulfide 35-244 65
Methyl Ethyl Ketone 10-111 40
SEMIVOLATILE ORGANICS
METHOD 8070
N-Nitrosodimethylamine [ 40-135 ] 36
METHOD 8090
2,4-Dinitrotoluene 10-125 40
2,6-Dinitrotoluene 10-126 40
METHOD 8110
Bis(2-Chloroethoxy)methane 47-152 59
Bis(2-Chloroethyl)ether 46-141 52
Bis(2-Chloroisopropyl)ether 26-121 49
MLM;/087
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Table 5-9 (Continued)

Summary of Acceptance Criteria for Matrix Spike Analyses

Analyte - , Recavery (%) : Precision (PRD)
METHOD 8121
Hexachlorobenzene 23-118 39
Hexachlorocyclopentadiene 5-116 65
Hexachloroethane 9-135 53
METHOD 8151 .
Pentachlorophenol I 10-150 I 40
METHOD 82708
Bis(2-Ethylhexyl)phthalate 10-158 40
Butyl Benzyl Phthalate 10-152 40
4-Chloro-3-Methylphenol 45-113 25
2-Chlorophenol 45-101 25
Di-n-butylphthalate 10-118 50
Diethylphthalate 10-114 40
2,4-Dimethylphenol 15-151 2
Dimethyi phthalate 10-112 40
4,6-Dinitro-2-methyiphenol 10-181 93
Di-n-octylphthalate 10-146 50
Phenol 41-105 4
2,4,5-Trichlorophenol 39-123 27
2,4,6-Trichlorophenol 37-144 40
METHOD 8310
Fluoranthene 56-136 28
Fluorene 10-142 40
METHOD 8330
Nitrobenzene 52.152 30
— I
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Table 5-10

Summary of Surrogate Spike Acceptance Criteria

Surrogate Compound o (% Recovery)
METHOD 8080 PESTICIDES AND PCBs
2,4,5,6-Tetrachloro-m-xylene (TCMX) 19-132
Dibutylchlorendate (DBC) 47-126
Decachlorobiphenyl ' . 45-131
METHOD 8151 HERBICIDES
24DB 20-160
24DCAA 10-148
METHOD 8021A
2-Bromo-1-chloropropane 70-130
Fluorobenzene 70-130
VOLATILE ORGANICS
METHOD 8240B
Toluene-d, 68-123
4-Bromofluorobenzene 64-126
Dibromofluoromethane 80-120
1,2-Dichloroethane-d, 46-143
METHOD 8090
2,4,5,6-Tetrachloro-m-xylene (ECD) l 19-132
SEMIVOLATILE ORGANICS
METHOD 8270B
2-Chlorophenol-d, . 20-130
1,2-Dichlorobenzene-d, 20-130
2-Fluorobiphenyl 3s5-116
2-Fluorophenol 27-120
2,4,6-Tribromophenol 17-123
Nitrobenzene-d, 2-124
p-Terphenyl-d,, 29-137
Phenol-d, 32-123
METHOD 8310
4Terphenyl-d,, | 28-106
METHOD 8330
3,4-Dinitrotoluene 40-140 J
MLM/057
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CHEMICAL DATA QUALITY MANAGEMENT (CDQM)
DELIVERABLES

The following deliverables will be prepared for this project:

° Draft and Final Chemical Data Acquisition Plan (CDAP),
° Draft and Final Site Safety and Health Plan (SSHP);
. A-E Daily Quality Control Reports; and

° Draft, Draft Final, and Final Site Characterization Reports.



7.0 DATA MANAGEMENT AND REPORTING

This section presents the data reporting and management procedures that
will be followed for the RAAP Basin Closure.

7.1 ‘Data Management

The data management requirements of this CDAP will facilitate the
organizing and reporting of investigation data and results. The Project Director will
oversee all aspects of the work and will be responsible for ensuring that proper
documentation procedures are followed and that tracking of the accumuliated data during

the investigation is performed.
There are four goals for the data management task:
° Provide timely access to an organized body of data to facilitate
analysis and decision making throughout the investigation;
° Provide a useful index of project information;

. Present project information in tabular and graphic form; and

. Report progress on the project.
72 Sample Tracking Record

A bound, numbered field logbook will be used to permanently record all
field procedures, sample locations, types, unique identification numbers, and general
observations. The specific parameters for which each sample is to be analyzed will also
be recorded. A unique sample field identification number will be assigned at the time of
sample collection to track each sample. A corresponding laboratory ID number will be

MLM/057
0404-01.mim



assigned by the laboratory and will be used to track each sample through the analytical

process.

All pages of the field logbook will be signed and dated by the supervising
geologist who is entering the data. Also, the names and affiliations of all visitors on site
will be entered in the notebook, as well as general notes on project progress, problems

encountered, and any deviations from plans.

Field sample ID number, along with sample collection point, sample
collection date/time, sampler, required analysis, and preservation will be entered on the
sample label for each container. Chain-of-custody documentation will also be completed
and will accompany all samples to document the chain of possession and track the
samples throughout shipping, handling, and analysis.

Samples are received by the Sample Control Area, and all containers and
security seals, when appropriate, are inspected for physical damage or evidence of
tampering. The samples are unpacked, inspected, and checked against the chain of
custody form by the sample custodian. The temperature and pH of the samples are
verified. The samples are logged into the laboratory information management system
and assigned a unique number. Analytical requirements for each sample are entered
into the computer. All sample information, including the date for sample disposal or
return, is stored in the laboratory information management system. Labels are printed
with sample information and secured to each sample. Work sheets, containing the
sample information, storage location, and analytical requirements, are submitted to the
appropriate laboratory managers. Following sample log in, the samples are placed in a

secure storage area.

MLM/057
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73 Field Data

Radian will maintain field records in a manner which will allow a reviewer
to recreate all sampling and measurement activities. The requirements apply to all
measuring and sampling data. The information will be recorded with indelible ink in a
permanently-bound logbook with sequentially-numbered pages.

74 La Dat

Laboratory data reports will be issued for each work order generated by
the laboratory. A work order is generated for a single client’s samples, received by the
laboratory on the same day, typically including less than 50 samples, and requiring
similar analytical procedures. This may result in multiple work orders for a sample. The
analyst is responsible for all of the primary calculations, editing of initial quantitative
reports, calculation of percent recoveries and RPDs for comparison to applicable
tolerance limits, comparison of QC results to acceptance limits, and compiling all data
for peer review. The peer reviewer is responsible for checking that calibration and QC
results meet applicable tolerance limits and checking a subset of results for analytes from
a subset of samples included in each analytical batch. The work order results are
reported in both hard copy and electronic format. Radian will maintain records of all
laboratory data, including sample IDs, analytical results, detection limits, analytical
methods, and other related data.

7.6 i in

Tabular and graphic summarization will be used to present the results of
all data collection efforts in the final report. Radian will compile and report the data
generated during the project within 45 days following the completion of field sampling.

MLM/057
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Tables summarizing field and/or laboratory data will be generated from
the project database. Data in the tables will be verified against hard-copy laboratory
reports. For laboratory data, both environmental sample and QC sample results will be
reported.

‘Tables will be used in the report as a convenient means of presenting a
summary of the analyticd results. Approximate sampling locations will be noted on
CADD-based figures included in the site characterization report. Contour plots may be
generated to pictorially present analytical data. Analytical laboratory reports will be
stored at the site for a minimum of five years and will be made available to agency

reviewers upon request.
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Appendix B

BORING LOGS OF BACKGROUND SAMPLING LOCATIONS
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Herndon, VA

Radian Corporation

LOG OF BORING BG-O

— 15

Page 1 of
= .
5 -
s § E » H ] § S w
z § i & ?, é 9 r o
- o z 0n - g
o a 2 &
& s . & 2 2 3 g MATERIALS DESCRIPTION
Clayey Sang: fine grainec, brown, trace
mica, loose, damp.
[ RAAP-BG| 2.0-4.0| 100X 3 2.0 SC
01-04 4
o) 5
| 6
i 4.0-8.0] 100% 3 0.0 SC
4
8 Clayey Sand: as above, orown to req.
5 8
5 6.0-8.0| 100% 4 0.0 SC
7
8
7 Clayey Sana: as above. trace quartz

gravel.

Bottom of boring at 8.0 feet.

19—

PROJECT RAAP EQ Basin Closure

LOCATION _Radtord Viginia

JOB NUMBER __83!-210-0!

GEOLOGIST _RT Churcn

DRILL RIG __Holiow Stem Auger

DRILLING COMPANY __Beaford Driling Services .
OATE ORILLED _9/24/88 _
SURFACE ELEVATION 1704.53 tt MSL _
TOTAL DEPTH OF HOLE 3.0 Feet

WATER LEVEL




Radian Corporation LOG OF BORING BG‘QZ
Herndon, VA
Page 1 or
L]
>
[ "
z $ E - R 3 s
- i & § & &
20 T = & i
w - 4 & é = 2 Py MATERIALS DESCRIPTION
Clayey Sana: fine graineg. Drown. trace
mca. loose, damp.
i RAAP-8G| 2.0-4.0 | 100% 4 2.0 SC 7
02-04 5
ot 4
p 6 -
g 40-6.0| 100% 5 0.0 sSC R
]
g Clayey Sanga: as above
—5 5— -
B 5.0-8.0| 100% s . 0.0 SC T
| 7
] )
| | 7 i Clayey Sana: as above.
i
Bottom of boring at 8.0 feet.
—10 10— -
- -
o -y
—19 {5— ]

PROJECT __RAAP EQ Basi Closure

LOCATION Radtord. Virgma

JOB NumBer __531-210-0¢

GEOLOGIST _RT Church

DRILL RIG __Hollow Stem Auger

DRILLING COMPANY __Bectord Driing Services
DATE DRILLED ...2/24/9€¢

SURFACE ELEVATION 171111 #t MSL

TOTAL DEPTH OF HOLE 8.0 Feel

WATER LEVEL




LOG OF BORING BG-0:

Radian Corporation
, VA
Herndon Page ! o1
k]
»
& z 8
s 2 s > I -4 § n u
: e t 32 & & g
E : : o § £ §¢§
T ¥ 3 ¢ 2 2@ 8 § T = MATERIALS DESCRIPTION
Clayey Sanc: fine granec. orown to rec.
trace mca. trace gravel. meQur dense tc
- RAAP-BG| 2.0-4.0| 100% 4 1.0 sC 7 dense. dry.
03-04 5 ’
8] 16
21 J
B 4.0-8.0| 100% 8 2.0 sC h
7
2! Clayey Sandg: as above
5 47 5_
i 8.0-8.0| 100% 5 1.0 sc n cobble: 5.7 ft. to B.! ft.
7
10
L ! 8 g Clayey Sang: as apove.
\ I
i |
|
Bottom of boring at 8.0 feet.

—15

15—

PROJECT _RAAP EQ Basin Closure

LOCATION __Ragtora. virgina

DRILLING COMPANY __Bedtorg Driling Services

DATE ORILLED _ 9/24/98

JOB NUMBER __83!-210-01

SURFACE ELEVATION _!710.77 ft MSL

GEOLOGIST AT Church

TOTAL DEPTH OF HOLE ..8.0 Feet

ORILL RIG __Hollow Stem Auger

WATER LEVEL




v LOG OF BORING BG-04
Herndon, VA
Page t of !
B
5
: =
s $ = » 3 ¥ s "
S i & % 8 £ g
- o hd [7)] = §
: 0§ i : = § § i
Y - - & £ 2 a & 2 > MATERIALS DESCRIPTION
Clayey Sana: fine grainea. drown. trace
. mca, loose, daamp.
B RAAP-8G| 2.0-4.0) 100X 2 0.0 SC h
04-04 3
[o]] 2
4
" 4.0-8.0] 100% 2 1.0 SC r
1
2 Clayey Sana: as above
5 3 5— -
3 §.0-8.0| 100% 2 1.0 SC T
2 SP
[ ] 2
| : ! 2 4 Sang: fine graineq. brown. trace mica.
é i loose. camp.
i
o -
Bottom of boring at 8.0 feet.
—10 10— -
- -
- -
- -
IFROJECT RAAP EG Basin Closure ORILLING COMPANY __Beaford Driling Services
LOCATION _Radtora. Virginia OATE DRILLED _8/24/96
JOB NUMBER __83!-210-0! SURFACE ELEVATION __1897.57 ft MSL
GEOLOGIST BT Church TOTAL DEPTH OF HOLE 8.0 Feet
DRILL RIG _Hollow Stem Auger . WATER LEVEL




Radian Corporation
Herndon, VA

LOG OF BORING BG-0:

Page ! o1
B
s
"
s £ = ~ 3 T ¥ = .
x » 3 ?) ,f!, o zx 4
[~ o [T [
& 4 H Q & @ § TERIA
& a by & 8 T Y g = MATERIALS DESCRIPTION
Clayey Sand: tine graineC. brown, trace
mca, mecium dense, ary.
i RAAP-8G| 2.0-4.0| 100% 4 0.0 SC
05-04 4
ol 5
i 5
- 4.0-6.0] 100% k! 0.0 SP
4
k! Sang: fine to medum graned, Drown to
_5 a red, trace clay, trace mca, moist to wet
at 6.0 ft.
i 8.0-8.0] 100% k| 0.0 SP
3
15 Sang: as above.
L 18
Bottom of boring at 8.0 feet.
—10 10—
o 4
- -

PROJECT _RAAP EQ Basin Closure

LOCATION _Radtord, Virginia

JOB NUMBER __831-210-0!

GEOLOGIST __RT Churcn

ORILL RIG _Hollow Stem Auger

DRILLING COMPANY __Begtard Driling Services

DATE DRILLED .3/23/8¢ ~

SURFACE ELEVATION __!898.58 f1 MSL —

TOTAL DEPTH OF HOLE 8.0 Feet

WATER LEVEL . 8.0 Feet




LOG OF BORING BG-08

Radian Corporation
, VA
Herndon, Page 1 of |
]
2
© - -
s £ = » § 31 3§ =
x 3 & o - Q T
- o [/)] -
[ ' [ X = 8 [
w Y, k4 & 2 N 4 & MATERIALS DESCRIPTION
- -
B RAAP-BG| 2.0-4.0| 100% 8 0.0 SC h Ciayey Sana: fine grained. drown trace
05-04 1 mica, meQum cense. ary.
0t 10
o 10 -
3 4.0-8.0| 100% 8 0.0 SC b
9
i Clayey Sana: as above, damp.
5 0 5— -
i 6.0-8.0| 100% 13 0.0 sC B
! 12
; 13 Ciayey Sang: as apove.
1 : 18
o } | -
! f
i
Bottom ot boring at 8.0 feet,
- 1

PROJECT RAAP EQ Basin Closure

LOCATION Ragtord. Virginia

JOB NUMBER __83'-210-01

GEOLOBIST AT Church

ORILL R1G __Holow Stem ‘Auger

DRILLING COMPANY _ Be=atforgd Driling Services

OATE ORILLED

9/23/98

SURFACE ELEVATION _708.89 1 MSL
TOTAL DEPTH OF HOLE 8.0 Feet

" WATER LEVEL




Radian Corporation LOG OF BORING BG'QT
Herndon, VA Page 1 ai
k]
s -
T £ = » 3 i § = .
x H ot z 2
N S B = § § &
¥ s s § 5 2 2 g = MATERIALS DESCRIPTION
b -
= RAAP-BG 2.0-4.0| 100% 4 1.0 SC h Clayey Sand: fine graineg. Drown witn rag
07-04 4 motting, trace mica. mecwym cente cam2
ot 5 to ary.
5
L -
- 40-8.0| 100% 4 0.0 s¢ 1
7
9 Clayey Sana: as above, trace coarse
_5 7 5- gravel, damp.
y 8.0-8.0( 100% 5 00 sC 1
9
7 Clayey Sana: as above.
9

—15

15—

Bottom of Doring at 8.0 feet.

IPRO.ECT RAAP £Q Basin Closure

LOCATION _Radtorg. Viegnia

Jo8 NUMBER __831-210-01

GEOLOGIST __RT Churchn

ORILL RIG __H0llow Stem auger

DRILLING COMPANY __B8edford Driting Services
OATE DRILLED _8/23/88

SURFACE ELEVATION __'708.58 tt MSL

TOTAL DEPTH OF HOLE 8.0 Feet

WATER LEVEL




Radian Corporation LOG OF BORING BG-08
Herndon, VA
Page ! of
]
»
— . 5 2
s 2 5 > § é § [ I |
T > Qo o xr 4
SEEREEEE
g 3 § & 2 B § 33 waremasoescarniow
B RaaP~BGl 2.0-4.0 | 100% 4 0.0 sSC Clayey Sang: fine graineq, drown. trace
08-04 3 . mca, loose. camo.
o1 4
I 4
" 40-8.0] 100% 3 0.0 SP
k]
2
-5 3 '
Sang: fine grained. brown, trace clay, =
trace mica. loose, damo.
B 8.0-3.0) 100% 3 0.0 SP
2
3
5 3
Sang: as above, wet at 7.5 feet Delow !
grade.
B 3.0-10.0] 100% 2 0.0 se
1
2
| k]
—10
Bottom of boring at 10.0 feet.
- -
- -
—15 ——— - 15—‘ A . . -

PROJECT _RAAP EQ Bagin Closure

LOCATION __Radforg Virgina

JOB NUMBER __831-210-0!

GeoLoalsT AT Church

ORILL R]G _Hollow Stem—Augov

ORILLING COMPANY _ Bedtora Driling Services

DATE DAILLED _8/23/98

SURFACE ELEVATION _1702.81 ft MSL .
TOTAL DEPTH OF HOLE _.10.0 Feet -
WATER LEVEL 1.5 Feet




Appendix C
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Elevations of Basin Subsoil Locatiohs

Sampling Node Elevation (ft MSL)
1 1,698.45
5 1,700.26
6 - 1,699.02
9 1,695.88
10 1,698.77
14 1,698.37
15 1,698.17
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1.0 INTRODUCTION

Radian Corporation (Radian) is conducting a site investigation to support
the closure of the Bioplant Equalization Basin at Radford Army Ammunition Plant
(RAAP). The work is authorized by Delivery Order No. 10, Contract No. DACA65-95-
D-0030 with the Norfolk District of the U.S. Army Corps of Engineers. The site
investigation is conducted in accordance with the closure plan entitled "Closure,
Contingent Closure, and Contingent Post-Closure Plans for Radford Army Ammunition
Plant’s Equalization Basin HWMU-10 and SWMU-10," dated 12 December 1995. This
plan was approved by Virginia Department of Environmental Quality (VaDEQ) on 2
January 1996.

This objective of this report is to notify VaDEQ of the analytical results
and statistical treatment of soil samples collected from background areas of RAAP. By
pursuing a "clean closure" of the basin, RAAP is conducting sampling and analysis of
basin subsoils to show that constituent concentrations are not statistically greater than
background soil concentrations for the 70 hazardous constituents of concern (HCOC:s).
The statistical analysis of the background data will yield a "critical value" to which each

individual basin subsoil sample will be compared.

Radian has collected and chemically analyzed samples from eight
background locations at RAAP. The analytical data has been verified and statistically
analyzed to calculate the above-mentioned critical value to which individual basin subsoil
samples will be compared to determine "clean closure." Section 2.0 discusses the
selection of background locations and sampling procedures. Section 3.0 presents the
analytical results and statistical analysis of the data. Section 4.0 presents an evaluation
of the quality assurance/quality control performed for the laboratory analysis.

NRJ-094
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2.0 BACKGROUND SAMPLING

RAAP personnel] selected eight locations from which to collect background
samples of subsurface soil. The locations were chosen from areas thought to be free
from contamination from past or present industrial activities. These proposed locations
were submitted to VaDEQ for approval. VaDEQ requested the relocation of three of
the sample points. This approval was conveyed in the 5 August 1996 letter from Khoa
Nguyen, VaDEQ, to RAAP. A map containing the approved locations is presented in
Figure 1. The sample locations are designated #1 through #8.

The closure plan requires the background soil samples to be geologically
similar to the basin subsoil. For this reason, Radian collected samples of the basin
subsoil to determine the lithology prior to collecting background samples. Radian
initiated the sampling of basin subsoil on 19 September 1996. The basin subsoil samples

were found to consist of reddish-brown, fine-grained, clayey sand.

The collection of background soil samples was conducted on 23 and
24 September 1996. All field activities were conducted in accordance with the
procedures specified in the Chemical Data Acquisition Plan (CDAP) (Radian, 1996).
The CDAP is presented in Appendix A. Radian employed a drill rig operated by a
subcontractor, Bedford Drilling Services, to drill soil borings at the selected locations.
Soil borings were advanced with a 2.25-inch inside diameter hollow-stem auger, and the
samples collected with a two-inch diameter, stainless steel split spoon. The subsurface
soil was sampled continuously with the split spoon for the entire depth of each boring.
A Radian geologist classified the soil in each sample and measured the organic vapor
concentration of the headspace above each sample with a photoionization detector. For
borings #1 - #7, the total depth of the boring was eight feet. Boring #8 was drilled to
10 feet. All the selected samples were classified as clayey sand. The boring log for each

of the background soil borings is presented in this report as Appendix B.
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The samples were preserved with ice and shipped overnight in plastic
coolers to the laboratories. Additional sample volume from selected background soil
locations were collected for matrix spike analysis. An equipment rinsate blank and a trip
blank were collected for QA/QC purposes.
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3.0 ANALYTICAL DATA

During the RAAP background soil investigation, eight samples were
collected and analyzed for 70 hazardous constituents of concern (HCOCsS), as specified in
the Chemical Data Acquisition Plan (Radian, 1996). The samples for the organic
HCOCs were analyzed by Savannah Laboratories and Environmental Services, Inc. of
Tallahassee, Florida. The samples for the inorganic HCOCs were analyzed by
Quanterra, Inc. of West Sacramento, California.

31 Results

Table 3-1 presents the analytical results for the eight background soil
samples. For the organic constituents, only 2,4-dinitrotoluene and Aroclor-1254 were
detected in the samples. All other organic HCOCs were not detected.
2,4-Dinitrotoluene was found in only one sample (#2) at a concentration less than the
reporting limit. Aroclor-1254 was detected in two samples (#2 and #7). The result in
sample #2 was at a concentration less than the reporting limit. For the inorganic
constituents, arsenic, barium, beryllium, chromium, lead, and nickel were measured in all

eight samples. Thallium was measured in seven of eight samples.

3.2 Statistical Treatment

The purpose of the statistical treatment of the background data is to
calculate a critical value (CV) for comparison against the basin subsoil data. Based on
the Closure Plan and discussions with the VaDEQ, CVs were calculated only for the
seven metals detected in the background samples. These CVs are included in Table 3-1.
Critical values were not calculated for any organic constituents, because the two organic
constituents detected in the background samples were not detected in any of the basin
subsoil samples, nor were CVs calculated for the inorganic constituents not detected in

any background sample. Because the seven metals were detected in all eight samples
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TABLE 3-1
Analytical Results and Critical Values for the Background Samples
CONSTITUENT #1 #2 #3 #4 #5 #6 #7 #8 Critical Value
HOD D2216 (%) o T e
Moisture Content NC|
VOLATILES ﬂ
ETHOD B031A (Ug/kg) T
Benzene . ] . . . C]
Bromomethane <5.91 <5.8 <6.0 <6.0 <6.0] <6. (1 <6.0 <6.0 N
ECarbon tetrachloride <5.9] <5.8 <6.0 <6.0] <6.0 <6.0] <6.0 <6.0 NCH
JIChiorobenzene <5.9] <5.8 <6.0 <6.0] <6.0 <6.0] <6.0 <6.0 NC
IChioroform <5.91 <5.8 <6.0 <6.0] <6.0 <6.0 <6.0 <6.0 NC
[iChloromethane <5.9] <5.8 <6.0 <6.0 <6.0 <6.0 <6.0 <6.0 NC
IPrans-L?-Dichloroethene <5.9 <5.8 <6.0 <6.0 <6.0 <6.0 <6.0 <6.0 NC
Hexachlorobutadiene <5.9 <5.8 <6.0 <6.0 <6.0 <6.0 <6.0 <6.0 NC
"_Methylene chioride (Dichloromethane) <5.9 <5.8 <6.0 <6.0 <6.0 <6.0 <6.0 <6.0 NC
Naphthalene <5.9 <5.8 <6.0 <6.0 <6.0 <6.0 <6.0 <6.0 NC
Tetrachioroethene <5.9 <5.8 <6.0 <6.0 <6.0 <6.0 <6.0 <6.0 NC|
Toluene <5.9} <5.8 <6.0 <6.0 <6.0 <6.0 <6.0 <6.0 NC
1,2 4-Trichlorobenzene <5.9] <5.8 <6.0 <6.0 <6.0 <6.0 <6.0 <6.0 NC
1,1,1-Trichloroethane <59] <5.8 <6.0 <6.0 <6.0} <6.0 <6.0 <6.0 NC|
1,1,2-Trichloroethane <691 <5.8 <6.0] <6.0 <6.0 <6.0 <6.0 <6.0 NC
Trichioroethene <5.91 <5.8 <6.0 <6.0 <6.0 <6.0 <6.0 <6.0, NCi
richlorofluoromethane <5.9] <5.8 <6.0 <6.0 <6.0 <6.0 <6.0 <6.0 NC
Vinyl chlorlde <5.9 <5.8 <6.0 <6.0 <6.0 <6.0 <6.0

4- Dmmotoluene

12 6- Duqn{otoluene

{Bis(2-Chioroethoxy) methane

[Bis(2-Chloroethyl) ether

Reporting limits and concentrations are presented on a dry weight basis.
J - Estimated value; constituents present balow the reporting limit.
NC - Critical value not calculated; see Section 3.2.




TApLE 3-1

Analytical Results and Critical Values for the Background Samples (Continued)

CONSTITUENT # #2 #3 #4 #5 #6 #7 #8 Critical Value
Bis(2-Ethylhexyi)phthalate <390, <390 <390 <400] N
utylbenzylphthalate <390 <380 <390 <390] <390} <390} <400] N
4-Chioro-3-methylphenol <390 <380 <390] <390f <390] <300] <400} N
-Chlorophenol <390 <380 <3901 <390} <3901 <390] <400] N
Di-n-butylphthalate <390 <380} <390} <390 <390 <3901 <400] N
Di-n-octyiphthalate <390 <380 <390 <390 <390 <390} <400] N
Diethylphthalate <390 <380 <390 <390 <390 <390] <400f N
2 4-Dimethylphenol <390 <380] <390 <390] <390 <390] <400] N
EDimethylphthalate <390 <380] <390] <390 <390] <390 <400 N
-Methyl-4,6-dinitrophenol <2000 <2000] <2000} <2000] <2000] <2000] <2000 N
Phenol <390 <380] <390] <390} <390] <3901 <400 N
.4,5-Trichlorophenol <390 <380} <390} 3 <390} <400 N
4,6-Trichlorophenol _ N

Fluoranthene <12 <12 <12 <12 <12 <12 <12 NC|

Fluorene

Nivcbenzene

PESTICIDES/PCBs
. . <2.0 <2.0 <2.0] <2.0 <2.0] <2.0 NCY
hiordane <20 <20 <20 <20] <20} <20] <20} <20} NC}
Dieldrin <3.9] <3.8 <3.91 <4.0] <3.91 <3.9] <3.9] <4.04 NCk
Endosulfan | <2.0] <2.0 <2.0] <2.0f <2.0] <2.0} <2.0] <2.0} NC|
Endosultan 1 <3.9§ <38 <3.9} <4.0] <3.9] <3.9] <3.9] <4.00 Ngi
Endrin <3.9 <3.8 <3.91 <4.0] <3.91 <3.9] <3.9) <4.0} N
Heptachlor <2.0 <2.0 <2.0] <2.0] <2.0] <2.0] <2.0] <2.0 N
IHeptachlor epoxide <2.0 <2.0 <2.0] <2.0 <2.0] <2.0} <2.0} <2.0 ba
ethoxychior <20 <20 <20} <20 <20] <201 <201 <20 N
roclor-1016 <39] <38 <39] <40 <391 <39] <39] <40 NC§
HArocior-1221 <791 <78 <80] <81 <80] <80] <80] <81] NCj
NAroclor-1232 <391 <38 <39] <40 <39] <39] <39] <40} NC|
HAroclor-1242 <39] <38 <39] <40 <39] <39} <30] <40 Ng
HAroclor-1248 <39} <38 <39] <40 <39] <39] <30} <40 N
BAroclor-1254 <39] 17J <39] <40 <39] <39] 46] <40] N
HAroclor-1260 <39 <38 <39 <40 <39} <391 <39] <40 N%
[Toxaphene <200 <300 <200 <200 <200] <200] <200] <200 NC|
2 2.5 2.9 . . . . .
172 157] 139] 169} 108] 165 93] 292
Beryllium 0.85 0.99 0.87] T 0.72] 11 0.76] 1.71

Reporting limits and concentrations are presented on a dry weight basis.

J - Estimated value; constituent present below the reporting limit.

NC - Critical value not calculated; see Section 3.2.
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TABLE 3-1

Analytical Results and Critical Values for the Background Samples (Continued)

CONSTITUENT # #2 #3 #4 #5 #6 #7 Critical Valuq
| METALS Continued
KCadmium <0.24 <0.24 <0.24 <0.27] <0.24 <0.22 <0.24 <0.24 NC}
hromium 27.3 28.1 25.9 26 28.6 18.4 34.4 19.1 48.6%
Lead 11.6 26.6 16.8} 16.7 20.2 8.6 22 7.9 4518
Nickel 15.2 14.3 13.9§ 17.2 17 11.8 20.5 11.7] 28.1
¥Selenium <0.24 <0.24 <0.24 <0.27 <0.24 <0.22 <0.24 <0.24 N
ESilver
hallium
ercu
anide, Total

Reporting hmgts and concentrations are presented on a dry weight basis.
J - Estimated value; constituant present below the reporting limit.

AN o e




(seven of eight samples for thallium), the CV will be calculated as an upper tolerance
limit (UTL) for the 99th percentile (i.e., a coverage of 99%) with 95% confidence, as
specified in the Closure Plan.

Prior to calculating the UTLs, the data were evaluated to determine if the
concentrations follow a normal distribution for each analyte according to the Shapiro-
Wilk W test (Shapiro and Wilk, 1965). Each of the seven analytes were determined to
have a normal distribution according to the W test, so only normal UTLs were calculated

using the following equation:

UTL = x + (K )(s)

where x is the estimated sample mean; K is the tolerance factor; and s is the estimated
standard deviation. The tolerance factor, K, is from Hahn and Meeker, 1991. Table 3-2
shows the appropriate statistics used in the UTL calculations.
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Table 3-2

Statistics for Calculating the Critical Values

N B BN e

D , Mean, ; Deviations, - | Tolerance Factor, | Upper Tolerance

‘Constituent : x B R N Ko Bt Limit, UTL
Arsenic 2.0563 0.7917 43539 5.5031

Barium 148.7500 32.9708 43539 292.3000 JI
Beryllium 0.9488 0.1750 43539 1.7109
Chromium 25.9750 5.1933 4.3539 48.5860
Lead 163000 6.6132 4.3539 45.0929
Nickel 15.2000 2.9674 43539 28.1198

Thallium 0.2294 0.0931 4.3539 0.6345 |

NRJ-094
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4.0 DATA EVALUATION AND USABILITY

This section presents a summary of the quality control tasks associated with
the background soil sampling. The data were evaluated according to the data quality
objectives (DQOs) presented in the Chemical Data Acquisition Plan (CDAP) (Radian,
1996). These DQOs are statements of the acceptable level of measurement uncertainty
in chemical data. The measurement objectives were established in terms of accuracy,

precision, representativeness, sensitivity, comparability, and completeness.

For the background sampling, eight soil samples, one equipment blank
sample, one trip blank sample and one field blank sample were collected. The soil
samples and the equipment blank were analyzed for all HCOCs while the trip blank and
field blank were analyzed only for the volatile HCOCs (Methods 8021 and 8240) in
accordance with the CDAP.

4.1 Accuracy

Accuracy is a measure of the agreement between a measured value and a
reference or true value. The accuracy of the analytical methods was assessed by
calculating the recovery (as a percentage) of known compounds that were spiked into the
background soil samples. Three spiked samples, laboratory control Samples (LCS),
surrogates and matrix spikes, were utilized for this purpose and are discussed separately

below:

Laboratory Control Samples: All LCS recoveries were met.

Surrogates: In general, the specification for surrogate recoveries were met.

There were some instances of recoveries being outside the specifications due to matrix

NRJ-0%4
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interference. In these instances, the laboratory followed the corrective action which

involved re-extraction and reanalysis. The following instances are noted:

Recoveries for both surrogate compounds by Method 8021 in
sample #2 in the original and reanalysis were greater than the
project criteria. The data are still usable but are considered to be
biased high;

Recoveries for all six surrogate compounds by Method 8270 in
sample #2 in the original and reanalysis were less than the project

criteria. The data are still usable but are considered to be biased
low; and

Recoveries for all three surrogate compounds by Methods 8080 and
8090 in sample #2 in the original and reanalysis were less than the

project criteria. The data are still usable but are considered to be
biased low.

Matrix Spikes: In general, the specification for matrix spikes recoveries

were met. The following instances are noted:

NRJ-094
12130105

The matrix spikes were not performed for Method 8240 on the
samples from this study; instead, samples from another client were
used for the matrix spike. The recoveries from these samples met
the project criteria;

The matrix spike recovery for benzene by Method 8021 was greater
than the project criteria. The benzene results for the background

samples are still usable but are considered to be biased high; and

The matrix spike and matrix spike duplicate recoveries for barium
by Method 6020 were not calculated as the spiked amount when

compared to the amount of barium in the soil sample was too small
to yield a useful calculation. These samples are discussed further in
Section 4.2. Because the spiked amount was too low, the matrix
spike and matrix spike duplicate samples can be treated as
laboratory duplicates. The RPDs of the duplicate samples were
<20%, which demonstrates good reproducibility. The data are still
usable.
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42 Precision

Precision is a measure of the reproducibility or agreement among repeated
measurements, and is typically evaluated by calculating the relative percent difference
between the results from one or more types of “duplicate” analyses. For the background
soil sampling, two types of duplicate analyses were performed, laboratory control samples

and matrix spikes. These samples are discussed separately below:

Laboratory control sample /laboratory control le duplicate '
(LCS/LCSD): The specifications for all LCS/LCSD for this project were met.

Matrix spikes/matrix spike duplicates (MS/MSD): The specifications for

MS/MSD for this project were met. The following instances are noted:

. The RPD of 58% for bis(2-chloroethyl) ether by Method 8110 did
not meet the project criteria of 52%; although, the recoveries of

both the matrix spike and matrix spike duplicate met the project
criteria. Non-homogeneity of the soil was the probable major
factor. The data are still usable.

o The matrix spike and matrix spike duplicate recoveries for barium
by Method 6020 were not calculated as the spiked amount when

compared to the amount of barium in the soil sample was too small
to yield a useful calculation. Because the spiked amount was too
low, the matrix spike and matrix spike duplicate samples can be
treated as laboratory duplicates. The RPDs of the duplicate
samples were <20%, which demonstrates good reproducibility. The
barium data are still usable.

4.3 Representativeness

The purpose of sampling is to obtain data that represent the system being
studied. Representativeness is achieved by carefully selecting sampling sites and
locations (discussed in Section 2), and controlling procedures for sample collection,

preservation and handling. Field and laboratory quality control samples are also used to
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measure contamination of the sampling or analytical conditions. These quality control
samples include equipment blanks, trip blanks, field blanks, and method (laboratory)
blanks. Additionally, calibration of the instruments is performed and verified prior to

analysis of environmental samples.

For this soil sampling, no analytes were detected in the equipment blank,
trip blank, or field blank samples. Chromium and nickel were detected in the method
blank; however, at concentrations less than twenty times the sample results.

Consequently, the soil sample results for chromium and nickel are not impacted.

4.4 Sensitivity

The reporting limits presented in Section 3.0 appear to be greater than the
reporting limits shown in Table 5-1 of the CDAP. This is due to the CDAP reporting
limits having been adjusted to reflect the concentration of moisture in each sample. By
presenting the concentrations in Section 3.0 on a dry-weight basis, a valid comparison

can be made between background and subsoil samples.

The reporting limits specified in the CDAP for the background soil
samples were met with two exceptions. The laboratory achieved a reporting limit of
2,000 ug/kg (1,700 ug/kg on an as-received basis) for 2-methyl-4,6-dinitrophenol. This
reporting limit is greater than 330 ug/kg, as stated in the CDAP. The reporting limit for
2-methyl-4,6-dinitrophenol should have been presented in the CDAP as 1,700 ug/kg,
based on information provided by the laboratory. Because of its chemical properties,
2-methyl-4,6-dinitrophenol is less sensitive to analysis by the gas chromatography/mass
spectrometry configuration, provided in Method 8270B, than the other HCOCs analyzed
by Method 8270B. Consequently, a higher reporting limit is necessary. The correct
reporting limit of 1,700 ug/kg is less than the required PQL of 3,300 ug/kg shown in the
CDAP.
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1213-01.ngj 4-4



For cyanide, the laboratory achieved a reporting limit of 0.5 mg/kg. This
reporting limit is greater than 0.1 mg/kg as stated in the CDAP. The reporting limit of
0.1 mg/kg was based on an MDL study performed by the laboratory on an aqueous
matrix. Because soil is a more complex matrix compared to laboratory pure water, the
reporting limit based on the MDL study is not achievable in a soil matrix; hence, the
increase from 0.1 mg/kg to 0.5 mg/kg.

4.5 Comparability

Comparability is a qualitative measure of confidence with which the data
sets can be compared. Data comparability for this samples was achieved by following
approved, standard analytical procedures and by reporting results in standard units of

measure, as required in the specific methods.

4.6 Completeness

Completeness is expressed as the percentage of the amount of valid data
(i.e., data which meet the measurement objective) obtained compared to the amount of
data planned. Since all samples were collected as planned and the measurement
objectives were met for all of the samples, the completeness for this phase of the project

was 100 percent.

4.7 Data Usability

Overall, the data generated for the background soil samples can be used

for their intended purpose.
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PURPOSE OF DOCUMENT

This Chemical Data Acquisition Plan (CDAP) is for use by field and
laboratory personnel during the Bioplant Equalization Basin Closure Site
Investigation/Evaluation at Radford Army Ammunition Plant (RAAP). The CDAP
details the procedures for sample collection, sample analysis, and quality control
measures. Conformance with the plan by field and laboratory personnel will ensure a
quality and thorough site investigation.

The success of the closure at RAAP depends upon the field and laboratory
personnel closely following guidance provided in the CDAP. Every effort will be made *
to ensure adherence to the procedures provided in the CDAP.
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1.0 PROJECT DESCRIPTION

This section provides a brief project description, an overview of project

objectives, the environmental setting and a site description.
1.1 Bac n

This Chemical Data Acquisition Plan (CDAP) outlines a site
investigation/evaluation for the proposed closure of the Bioplant Equalization (EQ)
Basin at Radford Army Ammunition Plant (RAAP), Radford, Virginia. A closure plan
has been approved by the Virginia Department of Environmental Quality (VaDEQ).

The plan is entitled "Closure, Contingent Closure, and Contingent Post-Closure Plans for
Radford Army Ammunition Plant’s Equalization Basin HWMU-10 and SWMU-10" dated
12 December 1995. The basin was originally part of the wastewater treatment system at

RAAP, but has been taken out of service.

The EQ Basin received wastewater from various manufacturing processes
at the facility. The EQ Basin is constructed of an approximate 12-inch thick bentonite
liner overlying compacted soil made up of sand, silt, and clay. This CDAP provides for a
site investigation to determine if the subsoil under the liner contains concentrations of
the chemicals of concern in excess of background concentrations of those chemicals. The
closure plan identifies 70 Hazardous Constituents of Concern (HCOC).

Under contract to the U.S. Army Corps of Engineers, Norfolk District,
Radian will perform a site investigation to characterize shallow subsurface soils for the
presence of organics, metals, and cyanide. Radian also will characterize the materials
comprising the basin liner and the basin’s concrete wall for waste disposal purposes. The
~ investigation will be completed according to Delivery Order #10, Contract DACA65-95-
D-0030. This document is prepared according to the USACE requirements outlined in
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Chemical Data Quality Management for Hazardous Waste Remedial Activities, ER 1110-1-
263, 1 October 1990, and in Requirements for the Preparation of Sampling and Analysis
Plans, EM 200-1-3, 1 September 1994.

12 Objective

The objective of this site investigation/evaluation is to determine if
HCOC:s have impacted the subsoil below the basin liner in concentrations greater than
found in background soil samples in the area of the basin and to determine the proper
disposal procedure for the liner and concrete wall. This information will provide input
to the type of closure required for the EQ Basin.

1.3 Environmental Settin

This subsection describes the environmental setting of the Radford Army
Ammunition Plant (RAAP), Radford, Virginia. Included in the subsection are
discussions of the site topography, geology, hydrogeology, and surface water features
based on data compiled from existing RAAP records.

1.3.1 Topography

The site is located in the Valley and Ridge Physiographic province of
southwestern Virginia. Within the RAAP, the EQ Basin site is located along the upper
flood plain of the New River, which makes a horseshoe meander through the plant
property. The ground surface elevation of the site generally slopes northward with a
relief of 1,707 feet mean sea level (ft MSL) to 1,684 ft MSL at the New River (Norfolk
COE, 1977).

MLM/0S7
0404-01.mlm



132 Geology

According to Norfolk COE (1977), the site lies on the Pulaski thrust sheet
approximately 1 mile from the fault zone. The site is underlain by the Cambrian-age
Elbrook formation, which consists of light to dark grey argillaceous limestone. Much of
the Elbrook formation beneath the site has been brecciated by mass movement along the
fault plain, but has been recommended with a fine-grained limy matrix. Bedrock was
encountered in test borings, installed before the EQ basin was constructed, at depths
between 16 and 20 feet, and was found to be sloping northward.

The unconsolidated material above the bedrock consists an average of
18 feet of alluvium comprised of two distinct layers. The shallower alluvial layer is
composed of brown to orange micaceous silts and very fine to fine-grained sands with
traces of quartz gravel and cobbles. The shallower alluvial layer ranges from 10 to ,
15 feet thick. The deeper alluvial layer is composed of fine to coarse-grained sand and
quartz gravel and cobbles. The deeper alluvial layer ranges from 2 to 6 feet thick.

Discontinuous layers of residual soils, typically less than 2-feet thick, are
encountered in places between the alluvium and top of bedrock. The residual soils are

composed of gravel-size bedrock fragments within a silt matrix.

Fill material was encountered in two test borings previously installed
through an earthen dike around an abandoned lagoon. The fill material was composed
of fine sand and silt.

133 Hydrogeology

According to Norfolk COE (1977), the average depth to groundwater,
encountered at the time the test borings were drilled, was 15 feet. The water table is
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present within the deeper alluvial layer. It is anticipated that groundwater flows
northward to the New River.

134 Surface Water

According to Norfolk COE (1977), surface water drainage at the EQ basin
site is northward, towards the New River.

14 Site Description

The EQ Basin served as a surge/settling basin for the biological
wastewater treatment at RAAP. The basin was operated from 1980 until 1994. The
following types of wastewater flowed into the basin:

o Non-acidic wastewater from propellant manufacturing;

. Wastewater from nitroglycerine manufacturing and alcohol
rectification; and

o Wastewater from ethyl ether recovery.

Solids (sludge) that settled out over the operating life of the basin were removed in
November 1995. The sludge was managed as a hazardous waste, K044.

The equalization basin was constructed over an abandoned nitrocellulose
settling basin. All sludge was removed and fill material was placed and compacted. A
12-inch thick bentonite bottom was added onto the compacted fill. For flood protection,
a concrete wall was constructed on top of the dike in 1987. The basin is located on the
south bank of the New River.
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2.0 CHEMICAL DATA QUALITY OBJECTIVES

The primary objective of this CDAP is to ensure that data is of the quality
necessary to characterize shallow subsurface soils for the presence or absence of
organics, metals, and cyanide, and to determine whether any additional investigation/
remediation work is necessary. Data quality objectives (DQOs) include statements of the
acceptable levels of measurement uncertainty in chemical data. Measurement objectives
are established in terms of precision and accuracy, completeness, representativeness, and
comparability.

The overall project quality objectives are to:

o Collect representative samples specified in Section 4 in an effort to
determine the presence or absence of organics, metals, or cyanide at
the site;

o Ensure data comparability through the use of standard methods and
controlled systems to collect and analyze samples; and

. Provide analytical results of known and acceptable precision and
accuracy.

The overall uncertainty in chemical data is a function of sampling design,
field procedures, and analytical procedures; therefore, attention to quality is required in

all of these aspects of the data gathering effort.

Procedures and methods performed in the laboratories will be documented
in the form of standard operating procedures (SOPs) which meet or exceed the
requirements specified in the analytical methods. This includes the routine analysis of
quality control samples which are described in more detail in Section 6.0. Sampling

procedures are described in detail in Section 4.0.
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2.1 Precision and Accuracy

Precision is a measure of the reproducibility or agreement among repeated
measurements. Precision is typically evaluated by calculating the relative percent
difference (RPD) between the results from one or more types of "duplicate” analyses.
The formula for calculating RPD is:

_ (S-D)
726550 -

first sample result
duplicate sample result

where: S
D

The overall precision of the entire sample collection, handling, preparation,
and analysis proéess will be evaluated through the analyses of field duplicates. For field
duplicates, an RPD of <50% is the goal of this program. The precision of the
laboratory operations will be evaluated through the analyses of duplicate laboratory
control samples. Laboratory precision requirements are detailed in Section 6.0.

The evaluation of precision is often combined with an evaluation of
accuracy through the use of spiked sample aliquots, or matrix spike/matrix spike
duplicate (MS/MSD) pairs. A known amount of the compound of interest is added to
each of two aliquots of the field sample prepared in the laboratory. The spiked samples
are then treated to the same handling, extraction, cleanup, and analysis steps as the field
samples. The RPD for the spiked samples is calculated and used to evaluate the effects

of the matrix on precision and accuracy.

Accuracy is a measure of the agreement between a meéasured value and a
~ reference or "true" value. Because the "true"” concentration of an analyte in a field

sample is never known, accuracy in field samples is evaluated through the use of spiked
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sample pairs (MS/MSD). As noted above, a known amount of the compound of interest
is added to each of two aliquots of the field sample prepared in the laboratory. The
spiked samples are then treated to the same handling, extraction, cleanup, and analysis
steps as the field samples. The accuracy is expressed as percent recovery (%R). The
formula for calculating %R is:

%R-wao

SA
where: SSR = spiked sample result
SR = sample result
SA = spike added

The objective of this investigation is to achieve method-specified
acceptance criteria for precision and accuracy which are présented and discussed in
Section 6.0. These limits are based primarily on method validation studies as typically
measured in matrices developed from laboratory reagent blanks. Recoveries in actual
environmental samples may be less than the method-specified requirements because of
matrix interferences. Matrix interferences cannot be controlled but will be evaluated and
described in the final report. |

2.2 Completeness

Completeness is expressed as the percentage of the amount of valid data
(i.e., data which meets the measurement objectives) obtained compared to the amount of
data planned. The objective of this project is 90% completeness. Conditions which
prevent reaching this objective, such as significant sample matrix difficulties, or sample
loss will be evaluated and addressed in the final report.
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23 Representativeness

The purpose of sampling is to obtain data that represent the system being
studied. Representativeness is achieved by carefully selecting sampling sites, sample
locations, and sampling intervals; and controlling procedures for sample collection,

preservation and handling. Detailed sampling procedures are described in Section 4.0.

24 Comparability

Comparability is a qualitative measure of the confidence with which data
sets can be compared. Data comparability will be achieved by following approved,
standard analytical procedures and by reporting results in standard units of measure, as
required in the specific methods. '

2.5 uali ntrol Sample

The following sections describe quality control samples which will be
prepared during both field and laboratory activities.

2.5.1 Field Quality Control Samples

The following samples will be used to assess the quality control of field
operations. The frequency for field QC sample collection is discussed in Section 6.0.

| Trip Blanks--Trip blanks are samples of organic-free water (HPLC-
grade water) which have been transported unopened from the
sample bottle preparation area to the sampling site and finally to
the laboratory, and will be analyzed for volatile organics. Trip
blanks identify the potential for sample contamination from sample
bottles and transportation.
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. Field Blanks--Field blanks are samples of organic-free water
(HPLC-grade water) which are poured directly into the sample
containers in the vicinity of the sampling locations, and will be
analyzed for volatile organics. Field blanks identify the potential for
sample contamination from the ambient air.

. Equipment Rinsate Blanks--Equipment rinsate blanks are samples
of organic-free water (HPLC water) which are poured over the
sampling equipment after decontamination. They are designed to
identify the potential for cross-contamination of samples from
improperly decontaminated equipment.

° Duplicate Field Samples—-Duplicate field samples are used as
indicators of overall measurement data precision. The analysis of
duplicate samples involves collecting two samples from the same
sampling location and handling them as separate samples. Precision
estimates based on duplicate sample results incorporate both
sampling and analytical variability.

° QA Duplicate Samples—-The QA samples are duplicate samples
which will be sent to EA Laboratories, as specified by the Norfolk
COE. The QA field duplicates will be assigned the same sample
number as the initial sample so results may be easily correlated and
used as an independent assessment of combined sampling and
analytical variability.

2.52 Laboratory Quality Control Samples

‘ The following QC samples will be used to control and assess data quality in
the laboratory. '

o System Blank--Deionized water will be analyzed after calibration to
- assess system contamination.

o Method Blank--Reagent water will be taken through the extraction
process as though it were an actual sample.

° Calibration Check Sample--A standard will be used to verify
instrument calibration.
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Laboratory Control Sample (LCS)--Known concentration of
alternate-source reference materials will be spiked into an aliquot of
deionized water. This sample is taken through the digestion/
extraction process as though it were an actual sample. The purpose
of an LCS analysis is to verify that the analytical system remains in
control.

Matrix Spike/Matrix Spike Duplicates (MS/MSD)--Splits from field
samples will be spiked with known concentrations of reference
materials and taken through the entire extraction and analysis
process. The matrix spike allows the laboratory to assess the
efficiency of extraction, accuracy of the analysis, and possible matrix
effects. Analysis of a duplicate matrix spike, another aliquot of the
sample spiked at the same concentration as the MS, allows the
laboratory to assess precision at known concentrations.

Surrogate Spikes—Identifiable compouhds not present in the sample
matrix are added to every field sample to evaluate method accuracy.
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3.0 PROJECT ORGANIZATION AND FUNCTIONAL AREA
" RESPONSIBILITIES

The project team for the RAAP Equalization Basin Site Closure will be
composed of a contract manager, a project manager, a quality assurance coordinator
(QAC), laboratory coordinator, and a field task leader. Roles and responsibilities of key

personnel are discussed below.

31 Roles and Responsibilities

Mr. Torsten Rothman will serve as the Contract Manager. In this role
Mr. Rothman will have the overall responsibility, authority, and accountability for the
project. He will function as the primary interface between the USACE and the projecf
team. In executing these duties, he will:

° Ensure that all contractual requirements are met;
. Initiate work plans in accordance with client directions;

. Keep the USACE project manager informed on all aspects of the
program,;

. Be available to the Project Manager for action on any problem
requiring additional management or technical support; and

e  Review technical project outputs prior to issue.

Mr. William Hearn will serve as the Project Manager. In this capacity, he
will be responsible for organizing and directing the technical activities of the project and
for reporting the results of these activities. He will have day-to-day interaction with the
technical staff. In the execution of these duties, Mr. Hearn will:
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Establish technical objectives and direct the preparation and review
of work plans;

Be responsible for responding to work plan revisions;

Advise the contract manager of technical progress, expenditures,
program needs, potential problems, and recommended solutions;

Ensure technical quality of reports, memoranda, and other
communications through review of results; and

Maintain contact with the USACE project manager in areas that
require decisions on technical matters.

Mr. Steve Falatko will serve as the QAC. In this role, he will be

responsible for developing and executing quality assurance (QA) activities in all phases
of the project. In fulfilling these responsibilities, he will:

Coordinate any external QA audit activities requested by the
USACE;

Serve as an in-house consultant to the project manager and task
leaders in defining data quality goals or requirements;

Implement any necessary corrective action; and

Document the results of all QA/QC activities in reports to project
management and to clients.

Mr. Todd Church will serve as task leader for the field investigation. His

responsibilities include field preparation, supervision of field activities, and preparation

of the final report. The general responsibilities of the task leader are as follows:
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Supervise the subcontractor activities;

Maintain close contact with the project manager so that schedule,
budget, and/or technical problems are addressed in a timely
manner;



o Coordinate day-to-day QC activities and completion of daily quality
control reports (DQCRs), as required as part of the internal QC
system;

o Serve as site safety officer during the field investigation and ensure
compliance with the SSHP;

o Ensure compliance with all QC acceptance criteria as specified in
the CDAD; and :

. Keep the QAC and project director advised of any quality problems
that arise.

Mr. Church will also supervise the project field staff, and will be
responsible for all on-site activities, including any necessary coring activities, sample

collection, field analysis, chain of custody, and reporting.

The laboratory client services representative will also be Mr. Steve Falatko.
He will have ultimate responsibility for ensuring that all analyses performed at the
laboratories adhere to the methods and criteria specified in Section 6.0 of this CDAP.

32 Laboratory Qualifications

The RAAP subsurface and background samples will be analyzed by
Quanterra Incorporated in West Sacramento, California, and Savannah Laboratories in
Tallahassee, Florida, depending on the specified method. Radian’s laboratory in Austin,
Texas, will perform the liner and concrete sample analyses. All of the laboratories have
been certified by the USACE Missouri River Division.

33 Subcontractor Qualifications

A Virginia licensed drilling company will be subcontracted to provide all
drilling and subsurface sampling for the project. At the time this CDAP was prepared,
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the drilling subcontractor was not selected. This plan will be updated at the time the
drilling subcontractor is selected.
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4.0 - FIELD ACTIVITIES

A field sampling program will be conducted at the EQ Baéin site at the
RAAP in support of the closure plan for the EQ Basin. This plan was part of the
document entitled, "Closure, Contingent Closure, and Contingent Post-Closure Plans for
Radford Army Ammunition Plant’s Equalization Basin HWMU-10 & SWMU-10,
Radford, Virginia', dated December 12, 1995. The field activities include chip sampling
of the concrete flood control wall installed around the EQ Basin, sampling of the soil
cement liner which served as the floor of the EQ Basin, sampling of the subsoil beneath
the soil cement liner, and sampling of background soil similar to the subsoil below the
soil cement liner. Chemical analytical data will be used to determine the appropriate
procedures for the EQ Basin closure and the disposal options of the wastes generated
during closure activities. The required equipment, field procedures, field documentation,

and site-specific investigation strategies are discussed in detail in this section.
4.1 List of Equipment, Containers, and Supplie

Table 4-1 summarizes the specific equipment, containers, and supplies
required for the collection of the field samples.

42 Samplin tion
The RAAP EQ Basin Closure Plan specifies the number and location of

the sample of the concrete flood wall, the soil cement liner and associated subsoil, and

the background soil.
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Table 4-1

List of Supplies

Samplmg Confa.thers Coolers with Ice

Stainless Steel Hand Augers Stainless Steel Bowls
Split Spoon Samplers Measuring Tape
Boring Log Forms Chain of Custody Forms and Seals
Daily Quality Control Report Sheets Shipping Airbills
Camera and Film Field Notebook
One-gallon Plastic Storage Bags Sample Labels
Marking Pens Drum Labels
Hammers and Chisels Trash Bags -
Portable Concrete Corer Plastic Sheeting
Traffic Cones Bentonite Pellets
“Deconta

Distilled/Deionized Water_
Organic-Free Water

Phosphate Freé Detergent
Scrub Brushes

Steam Cleaner Plastic Wash Tub
Plastic Squirt Bottles Paper Towels
Trash Bags Plastic Sheeting
Potable Water Five-gallon Buckets

Aluminum F oil

| As spec1ﬁed in Radlan s Slte-Specxﬁc Safety and Health Plan (SSI{P). The SSI—[P w111
be approved by the Norfolk District Industrial Hygienist prior to begmmng any work
on site.
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4.2.1 | Concrete Flood Wall Samples

Chip samples of the concrete flood wall around the EQ Basin will be
collected from four representative locations and analyzed for hazardous waste
characteristics. The exact locations of these chip samples will be finalized in the field by
the supervising geologist in consultation with RAAP personnel. These chip samples will
be collected by hand using hammers and chisels. These samples will be analyzed for the
toxicity characteristic analytes following the TCLP extraction.

422 Soil Cement Liner

One composite sample of the 1-foot thick soil cement liner will be
collected from the EQ Basin and analyzed for hazardous waste characteristics. Cores of
the liner will be collected from seven randomly-selected nodes out of the 15 total nodes
shown on Figure 4-1. The final locations of the liner samples may be adjusted in the
field in order to collect samples at locations where cracks in the liner may have allowed
leakage of wastewater to the subsoils. The liner will be cored using a diamond bit core
barrel. Samples will be chipped off each of the seven cores with hammers and chisels,
and then composited to make a single composite chip sample. This sample will be
analyzed for the toxicity characteristic analytes following the TCLP extraction.

423 Subsoil

Seven samples of the subsoil below the soil cement liner will be collected
from the same locations used to obtain liner samples. Subsoil samples will be collected
at a depth of 0-6 inches below the bottom of the liner with a stainless steel hand auger
and stainless steel trowels. These soil samples will be analyzed for the HCOCsS.

MLM/057
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424 ~ Background Soil

Eight soil borings will be drilled at locations upgradient of the EQ Basin in
order to obtain soil samples for characterization of background chemical concentrations.
These borings will be located in areas that are reasonably expected to be
uncontaminated by industrial activities, and will be finalized in the field by the
supervising geologist in consultation with RAAP personnel. One sample of background
soil will be collected and analyzed per boring, for a total of eight background soil
samples. The borings will be drilled with a hollow-stem auger drill rig using a minimum
2-inch diameter, standard split spoon to collect the soil samples. The background soil
samples will be collected in soil that is lithologically similar to the subsoil below the
liner. These samples will be analyzed for HCOCs.

4.3 General Information and Deflnitions

43.1 Laboratory Information

Laboratory analyses will be conducted by Quanterra Incorporated in
Sacramento, California, Savannah Laboratories in Tallahassee, Florida, and by Radian’s
laboratory in Austin, Texas. EA Laboratories will serve as the COE-designated QA
laboratory.

432 Decontamination Procedures for Drilling and Sampling Equipment

All hand-held sampling tools that will come in contact with samples will be
decontaminated by the following:

1. Wash in a phosphate-free detergent and potable water solution;
2. Rinse with potable water;
3. Rinse with distilled water;
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4, Final rinse with organic-free water; and
5. Air dry.

Large pieces of equipment, such as the drilling rig and hollow-stem augers,
will be decontaminated by steam cleaning with potable water. Decontamination of this
equipment will take place on a temporary decontamination pad.

Decontamination procedures will take place at the start of field work and
between each sample collection. The subcontractor will supply several split spoon
samplers so that a stock of decontaminated split spoons will be available during the
background soil sampling effort. Wash and rinse water generated during
decontamination activities will be handled in accordance with the procedures outlined in
Section 4.3.3 of this plan.

433 Disposal of Drill Cuttings and Decontamination Water

Drill cuttings will be generated during the background soil sampling effort.
Drill cuttings will be containerized in DOT-approved 55-gallon drums. Each drum will
be labelled showing its content, origin, and date of generation. The drum contents will
be sampled for waste characterization, and disposal options will be coordinated with
RAAP personnel following receipt of the analytical results. .

Following completion of the subsoil sampling effort, any volume of soil

remaining will be placed back into the coreholes.

Following completion of the liner coring and sampling effort, the remaining
volume of the liner cores will be temporarily stored in a plastic-lined 55-gallon drum.
These cores will be held so that they can be included in the final closure procedures
along with the rest of the liner. This drum will also be labelled showing its content and
dates of generation.
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All decontamination water will be containerized in DOT-approved
55-gallon drums. Each drum will be labelled showing its content, origin, and date of
generation. The drum contents will be sampled for waste characterization, and disposal
options will be coordinated with RAAP personnel following receipt of the analytical
results.

434 Site Restoration

The EQ Basin will be restored to its original condition following
completion of the sampling activities. Coreholes through the liner will be backfilled with
hydrated bentonite to seal the holes and prevent any rainwater that may collect in the
basin from draining to the subsoil. The background soil borings will be backfilled upon
completion with a Portland cement and bentonite grout. The restoration efforts must
meet the approval of RAAP personnel.

43.5 Utility Clearance

RAAP personnel will conduct site utility clearance investigations following
agreement on the location of proposed background soil borings. Utility clearances will
be obtained prior to initiating site activities.

44 Sampling and Analysis Procedures

A total of 15 soil samples (7 from the subsoil below the liner and 8 from
background soil borings) and a total of 5 chip samples (4 from the concrete flood wall
and 1 composite from the soil cement liner) will be collected during sampling activities
at the site. This section describes the sampling methodologies including sampling and
QA/QC procedures; analysis; and sample containers, preservation, and holding times.
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44.1 Soil Sample Collection

Soil samples, including QA/QC samples, will be collected for laboratory
analysis from 15 locations at the site. Seven of the samples are from the basin liner

subsoil, and eight are from background soil borings located upgradient of the basin.

Samples of basin liner subsoil will be collected from a depth of 0 to 6
inches below the bottom of the liner with a stainless steel hand auger. Samples will be
collected by advancing the hand auger to the 6-inch depth, removing it from the hole,
and then initially filling the sample containers for volatile organic analysis directly from
the auger bucket. After the volatile organics containers are filled, the remainder of the
sample volume will be mixed in a stainless steel bowl before filling the remainder of the
sample containers for the other analyses. Basin liner subsoil will be lithologically
described by a Radian geologist.

Samples of background soil will be collected from soil borings by the
drilling subcontractor using 2-inch or 3-inch diameter, standard split spoons. Background
samples will be collected by retrieving the split spoon from the borehole and initially
filling the sample containers for volatile organic analysis directly from the opened split
spoon. After the volatile organics containers are filled, the remainder of the sample
volume will be mixed in a stainless steel bowl before filling the remainder of the sample

containers for the other analyses.

Each background soil boring will be continuously sampled and
lithologically described in order to determine the depth at which the background soil,
lithologically similar to the basin liner subsoil, is first encountered. The background soil
borings will be drilled using a maximum 4.25-inch inside diameter hollow-stem auger.
All lithologic descriptions will be made by the Radian geologist while on site and
recorded on a geologic log, an example of which is shown in Figure 4-2. All soil samples
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Figure 4-2  Geologic Log
Radian [nternational, LLC LOG OF BORING —————

Herngon, Virginia
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will be visually classified according to the Unified Soil Classification System (ASTM-D-
2488). Completed logs will be included in the final report.

Soil samples will also be screened in the field for the presence of total
organic vapors by allowing a portion of each sample to volatilize in a sealed plastic bag
for a minimum of 15 minutes in a warm location. The probe of an HNu photoionization
detector (PID) will be inserted into the bag to measure the organic vapor concentration.

These measurements will be recorded on the geologic logs.

Immediately after filling, all soil sample containers will be affixed with
sample labels showing field sample number and other required information (see
Section 4.7) and cooled to approximately 4°C by placing them in a durable cooler
containing regular ice.

442 Basin Liner/Flood Wall Chip Sample Collection

A total of five chip samples for the purpose of hazardous waste
characterization will be collected from 11 locations at the site. One sample will be a
composite from seven cores of the soil cement basin liner. The remaining four chip

samples are from the concrete flood wall located around the basin.

Samples of the soil cement basin liner will be collected by initially coring
the liner in seven locations with a portable concrete coring machine using a minimum
6-inch diameter diamond tip core barrel. After the core barrel penetrates the 1-foot
thickness of the liner, the resulting liner core will be removed and placed on plastic
sheeting. After all the cores are collected, the sides of each liner core will be chipped
with a hammer and chisel along the entire height of the core. The chips from each core

will be mixed to create one composite sample.
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Four chip samples of the concrete flood wall will be collected from four
locations with a hammer and chisel. The concrete chips will be collected on plastic
sheeting at the bottom of the wall at each sample location until sufficient sample volume

is collected.

Immediately after filling, all chip sample containers will be affixed with
sample labels showing field sample number and other required information (see
Section 4.7) and cooled to approximately 4°C by placing them in a durable cooler
containing regular ice.

Use of the portable coring machine will require an electrical source to
power the machine, and a water source to supply water to cool the barrel during coring.
The water will be collected at each coring location with a "wet-dry" vacuum and then
placed into 55-gallon drums, which will be handled in the same manner outlined in
Section 4.3.3.

443 Analyses

Table 4-2 presents a summary of the analyses to be performed on all soil
samples and the chip samples from the basin liner and concrete flood wall. Sample
preparation and chemical analysis will be performed according to procedures published
in Test Methods for Evaluating Solid Waste: Physical/Chemical Methods, SW-846 (EPA,
Third Edition, November 1986 and its Updates, September 1994).

444 Sample Containers, Preservation, and Holding Times

The sample containers, preservation, and holding times are summarized in
Table 4-3. All containers used for chemical analyses will be precleaned by the container

supplier, in accordance with EPA protocol.
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Sampling and Analysis Summary

Table 4-2

Ficld Dupticate

Methods 8021 and 8240B | Volatile Organics 7/8 1/0 1/1 /1 26 2
Mecthods 8070, 8090, 8110, | Semivolatile 8 1/0 11 171 0/0 2 2
8121, 8151, 8270B, 8310, Organics

and 8330

Method 8080A Pesticides/PCBs 8 1/0 11 11 0/0 2 2
Mcthods 6020 and 7471 Metals 8 1/0 1”1 17 0/0 2 2
Method 9012 Cyanide 8 1/0 1/1 1/1 0/0 2 2
Method 1311 Full TCLP Suite 5 0 0 0 0 5 2

e —— L—"

*Equipment rinsate blanks include one aqueous sample generated from the soil sampling equipment rinsate from the auger used for the subsurface sampling; and onc sample gencrated from the

split spoon used for the background sampling cquipment rinsate.
QA field duplicate sampics submitted to BEA Laboratories for analysis, including trip blanks for volatile organics.
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Table 4-3

Sample Containers, Preservation, Holding Times, and Laboratory

8240B (2) 120-mL. giass, 4+C N/A Savannah
Teflon-lined cap ‘
8070 ﬂ
8090
8110
8121
(2) 500 mL glass, o
8151 wide mouth jar 4°C 7 days/40 days Savannah
8270B
8310
8330
8080A
6020 180 days Quanterra
747 (1) 500 mL glass, 4C 28 days Quanterra
wide mouth jar
9012 N/A Quanterra
| Comcrete Sumpiea™ = .
TCLP (1311) (1) 125 mL glass jar 4°C 7 days Radian
and (1) 500 mL giass,
wide mouth jar
I R
MLM/057
0404-01.mim

4-13




4.5 uali ran uali ntrol Sampl

A field QA/QC program will be used to ensure that data quality objectives
are met. Sample collection errors will be controlled through the use of standard sample
collection methods and field log books. Environmental matrix effects will be estimated
by evaluating standard QA/QC samples such as matrix spikes and field duplicates. The
following field QA/QC samples will be collected:

o Trip Blapks. One trip blank will accompany each cooler containing
volatile organic sample containers, and analyzed only for volatile
organics;

o Duplicate Sample. One duplicate soil sample will be collected
during this subsurface investigation;

. QA Split Sample. One QA split soil sample will be collected and
shipped to the government’s QA laboratory;

o Matrix Spike an trix Spike Duplicate (MS/MSD). One
- MS/MSD pair will be collected from both the subsurface
investigation and from the background sampling;

° Equipment Rinse Blank. One equipment rinse blank will be

collected from the soil sampling equipment; and

o Field Bl One field blank consisting of organic-free water will be
- collected from both the subsurface investigation and from the
background sampling and analyzed only for volatile organics.

4.6 Field Documentation

A field log book and daily quality control report (DQCR) will be

~ maintained by the supervising Radian geologist. A copy of a DQCR sheet is presented
in Figure 4-3. All observations made during field activities will be recorded in indelible
ink as necessary to maintain a thorough record of all field activities. The field log book
is a bound book with sequentially numbered pages and a unique document control
MLM/057
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Figure 4-3. AE Daily QC Report

DAILY QUALITY CONTROL REPORT

REPORT No. . CONTRACT No. DATE

LOCATION OF WORK

DESCRIPTION OF WORK

WEATHER RAINFALL (INCHES) _______ TEMPERATURE MIN MAX
WIND DIRECTION |

1. WORK PERFORMED

2. SAMPLES COLLECTED

3. PERSONNEL AND VISITORS AT SITE

SITE MANAGER:

HWF

| |
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number. All corrections will be crossed out with a single line. The Radian field
geologist will sign and date the logbook and DQCR sheets at the end of each work day.
Radian will submit the DQCRs to the USACE project manager at the conclusion of the
field program.

4.7 1 ain of Custody, Packing, and Transportatio

A sample label and custody seal, shown in Figure 4-4, will be affixed to all
sampling containers submitted for laboratory analysis. The labels will document the
sample type, matrix, initials of the sampler(s), sampling locations, depth, time, date, and
unique number assigned to each sample. Indelible ink will be used to complete all
sample labels.

A chain-of-custody record, shown in Figure 4-5, will be used to record the
number of samples collected and the corresponding laboratory analyses; indelible ink will
be used. Information on this form includes time and date of sample collection, sample
number, type of sample, sampler’s name, preservatives used, and any special instructions.
Samples collected for matrix spike/matrix spike duplicate analysis will be identified on
the chain-of-custody form. A copy of the chain-of-custody form will be retained by the
field geologist along with other field documentation.

All samples will be kept on ice in a double plastic bag following collection
and during shipment. The samples will also be sealed in plastic bags. The samples will
be stored upright in a durable ice chest. Sufficient packing material (i.e., vermiculite)
will be used to separate the bottles, filling any intervening voids.

The ice will be placed above and around the top of the sample containers.
The remaining space will be filled with additional packing material. The chain-of-
“custody form will be sealed in a plastic Ziploc® bag and affixed to the top lid of the

cooler. The cooler will be secured by completely wrapping it with strapping tape around
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Field Number

Sample Type:
Client:

Figure 44. Sample Label and Custody Seal

Location:

Preservative:
Sampler:

Date:

Comment:

4-17

6-89-31426

ATTENTION:
BEFORE OPENING

NOTE IF CONTAINER

WAS TAMPERED WITH.

ATTENTION:

BEFORE OPENING

NOTE IF CONTAINER
WAS TAMPERED WITH.
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. hﬂ!‘.’“’. Chain of Cust. _ Record O Yes  No
Project No. - Project Name / ANALYSES /
Samplers (Namae/Signaiwe)
Comments
(Type of Container,
Field Collection No. of Special Preservation,
Number | Date | Time Sample Name Bottes Spedial Handling, ex.)
Relinquished by: (Name/Signaire) Daw/Time Received by: (Name/Signakre) Daw/Time Cartior: (In person, Fed X, UPS, elc.)
Relinquished by: (Name/Signatre) Daw/Time Received by: (Name/Signatre) Daw/Time Carrior: (in person, Fed X, UPS, etc.)
JRelinquished by: (Name/Signakure) Dase/Time Received by: (Name/Signanxre) Data/Time Camiex: (in person, Fed X, UPS, ek.)

General Comments:

Distribution: Original: Accompanies Samples (Retum 10 Originator), Yellow Copy: Field Crew, Pink Copy: Laboraiory Files

8-91-34019



both ends. If there is a drain on the cooler, it will be taped shut. Custody seals, shown
in Figure 4-4, will also be affixed to coolers to indicate tampering.

Samples will be shipped daily to the laboratory by overnight courier. The
laboratory will be notified at least one week before samples are shipped to coordinate
delivery. The following address will be used for sample shipment:

Lou Schneider

Savannah Laboratories

2846 Industrial Plaza Drive
Tallahassee, Florida 32317-3056
(904) 878-3994

Nilo Ligi

Quanterra Incorporated

880 Riverside Parkway

West Sacramento, California 95605
(916) 3744427

Kelly Young

Radian Corporation

14046 Summit Drive, #101
Austin, Texas 78728
(512) 244-0855

Quanterra will perform the soil analyses for the metals and cyanide. Savannah
Laboratories will perform the volatiles organics, semivolatile organics, and
pesticides/PCBs analyses. Radian will perform the TCLP analyses.

If Saturday delivery is required, samples are to be sent to the same
addresses. For coordination of sample delivery on Saturday, mark "Saturday Delivery"
on the Federal Express airbill,
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External QA Samples will be sent to:

EA Laboratories
19 Loveton Circle

Sparks, Maryland 21152
ATTN: Sample Management Office
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5.0 LABORATORY ANALYTICAL PROCEDURES

The methods and procedures that will be used to prepare and analyze
samples are discussed in this section. Laboratory-specific SOPs and laboratory protocol
specifications are on file at the laboratories and are available for review upon request.
Individual parameters, analytical methods, and reporting limits to be used are listed in
Table 5-1. Table 5-2 lists the analytical methods by analyte, the preparation technique
and method, and the analysis technique and method. All of the tables for this section

are presented at the end of the section.

The analytical methods to be used in this project require the measurement
system to initially satisfy specific criteria for calibration linearity, reference material
recovery, and freedom from contamination. Results of control samples will be used to
monitor any changes in the quality of data being produced and indicate which corrective
actions are necessary to correct an out-of-control condition. An out-of-control condition
is defined as:

o Detection of any compounds of interest in a method blank at
concentrations greater than or equal to the reporting limit, with the
exception of common laboratory contaminants. The analyte
considered a common laboratory contaminants is methylene
chloride. Detection of methylene chloride at concentrations greater
than or equal to three times the reporting limit will necessitate
corrective actions.

o Failure to meet the acceptance criteria for recovery of any
compound of interest in a laboratory control sample (LCS).

o Exceeding the acceptance criteria for matrix spike recovery and
' subsequent failure to meet the acceptance criteria for an LCS for
the same parameter(s). Any parameter that fails the matrix spike
test but passes the LCS test will be flagged as suspect for the
parameter because of matrix effects.
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When an out-of-control situation is detected, efforts are undertaken to
determine the cause. Routine QC checks and corrective actions are outlined by method
in Tables 5-3, 5-4, 5-5, 5-6, and 5-7. Acceptance criteria for the laboratory control
samples, matrix spikes, and surrogates are presented in Tables 5-8, 5-9, and 5-10,

respectively.

During the course of this project, it will be the responsibility of the
laboratory staff and the project team members to ensure that all measurement
procedures are followed as specified and that measurement data meet the prescribed
acceptance criteria. In the event a problem arises, it is imperative that prompt action be
taken to correct the problem. Laboratory managers will initiate corrective action in the
event that QC results exceed acceptance criteria. Corrective action may be initiated by
the laboratory quality officer if, during data review, QC data or other anomalies are

noted.

For this project, all soil sample results will be reported on a dry-weight
basis. The dry-weight calculation will be based on a moisture analysis.

The data analysis required to calculate sample concentrations will proceed
according to method-specified procedures. Data reduction involves converting
instrument responses or other raw into calculated concentrations for each target analyte.
Data validation involves examining the systems producing the data to be sure they are
operating properly and quality objectives have been met. Data will be reviewed and
validated by the analyst(s) and/or the laboratory manager. Data will be validated for
conformance with method specifications and laboratory protocol specifications, including:

Calibration;

Duplicate analysis;
.. Blank analysis;

Spike analysis;

MLM/0s7
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° Sample data calculations; and
o QC sample frequency.

51 a Meth
The analytical methods to be used for this project are presented in

Table 5-2. All of the methods, both preparatory and analytical, are contained in SW-846.
Any deviations performed by the laboratory will be pre-approved by the QAC.
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Table 5-1

Analytical Limits for the RAAP Bioplant Equalization Basin Closure

5 ‘

Carbon Tetrachloride 0.03 0.94 5 I
Chlorobenzene 0.01 038 5
Chloroform . 0.02 11 5 4”
trans-1,2-Dichloroethene 0.02 093 5
Hexachlorobutadiene 020 18 5 I
Metbyl Bromide 030 17 5
Methyl Chloride 0.10 094 5 i
Methylene Chloride 020 14 5
Naphthalene 0.60 34 5
Tetrachloroethene 0.01 021 5
Toluene 0.10 034 5
1,2,4- Trichlorobenzene 0.20 15 5 "
1,1,1-Trichloroethane 0.01 13 5 f
1,1,2-Trichloroethane 0.07 0.59 5 f
Trichloroethene 0.01 052 5 II
Trichlorofluoromethane 030 0.50 5 |
Vinyl Chloride 0.06 094 5
METHOD 82408 “
Acrolein
Carbon Disulfide 100 0.98 20 "
Methyl Ethyl Ketone 100 6.1 100 "

' SEMIVOLATILES u
2,4-Dinitrotoluene (FID/ECD) 13 82/0.56 330/10
2,6-Dinitrotoluene (FID/ECD) 7 82/0.65 330/10 |
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Analytical Limits for the RAAP Bioplant Equalization Basin Closure

Table 5-1 (Continued)

Bis(z-chloroethbxy) mecthane

Bis(2-chloroethyl) ether

9.9

Bis(2-chloroisopropyl) ether

Bis(2-ethylhexyl) phthalate 180 27
Butyl benzyl phthalate 28 26
4-Chloro-3-methyl phenol 240 2
2-Chlorophenol 210 38
Di-n-butyl phthalate 20 27
Diethyl phthalate 170 21
2,4-Dimethylphenol 210 35
Dimethy! phthalate 190 24
4,6-Dinitro-2-methylphenol 3,300 Z7 330
Di-n-octyl phthalate 33 16 330
Phenol 94 38 330
2,4,5-Trichlorophenol 600 34 330
2,4, 6-Trichlorophenol 390 3

Fluoranthene

Fluorene

Nitrobenzene

| METHOD 8080A
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Analytical Limits for the RAAP Bioplant Equalization Basin Closure

Table 5-1 (Continued)

Aldrin

058

1.7

Chlordane 9.4 35 17
Dieldrin 13 035 33
Endosulfan I 9.4 043 1.7
Endosulfan II 3 238 33
Endrin 4 030 33
h Heptachior 2 0.80 1.7
T Heptachlor Epaxide 21 047 1.7
Methoxychlor 120 36 17
PCB 1016 2,500 4.6 33
PCB 1221 2,500 88 67
PCB 1232 2,500 13 33
PCB 1242 2,500 15 33
PCB 1248 2,500 5.0 33
PCB 1254 2,500 52 33
PCB 1260 2,500 13 3
Toxaphene 57 34 170

Arsenic 10 0.85 ug/L*
Barium 20 0.16 ug/L* 100
Beryllium 3 0.15 pg/L* 100
Cadmium 1 0.17 ug/L* 200
Chromium 10 0.34 pg/L* 100
Lead 10 036 ug/L* 100
Nickel 02 0.67 pg/L* 100
Selenium 20 0.51 pg/L* 200
MLM/057
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Table 5-1 (Continued)

Analytlcal Limits for the RAAP Bioplant Equalization Basin Closure

"These detection limits are based on a MDL study of an aqueous matrix.
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Table 5-2

Analytical Methods

5-8

Arsenic Acid Digestion 3050 ICPMS 6020
Barium Acid Digestion 3050 ICPMS 6020
Beryllium Acid Digestion 3050 ICPMS 6020
Cadmium Add Digestion 3050 ICPMS 6020
Chromium Acid Digestion 3050 ICPMS 6020
Cyanide Distillation 9012 Colorimetric/UV 9012
Lead Acid Digestion 3050 ICPMS 6020
Mercury KMnO,/Acid 74T1A CVAA T4TIA
Digestion

Nickel Acid Digestion 3050 ICPMS 6020
Selenium Acid Digestion 3050 ICPMS 6020
Silver Acid Digestion 3050 ICPMS 6020
Thallium Acid Digestion 3050 ICPMS 6020
Pesticides and PCBs
Aldrin Extraction 3550 GC 8080A
Chlordane Extraction 3550 GC 8080A
Dieldrin Extraction 3550 GC S080A
Endosulfan I Extraction 3550 GC 8080A
Endosuifan I Extraction 3550 GC 8080A
Endrin Extraction 3550 GC 8080A
Heptachlor Extraction 3550 GC 8080A
Heptachlor epoxide Extraction 3550 GC 8080A
Methoxychlor Extraction 3550 GC 8080A
Toxaphene Extraction 3550 GC 8080A
PCBs Extraction 3550 GC 8080A
VOLATILE ORGANICS
Acrolein Purge and Trap 5030 GC/MS 8240B I
Benzene Purge and Trap 5030 GC/PID sg21a |
Carbon disulfide Purge and Trap 5030 GC/MS s40B |
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Table 5-2 (Continued)

Analytical Methods

Carbon tetrachloride

Purge and Trap

Chlorobenzene Purge and Trap 5030 GC/PID 8021A
Chloroform Purge and Trap 5030 GC/PID 8021A ‘
trans-1,2-Dichloroethene Purge and Trap 5030 GC/PID 8021A
Hexachlorobutadiene Purge and Trap 5030 GC/PID 8021A J
Methyl Bromide Purge and Trap 5030 GC/PID 8021A I
Methyl Chloride Purge and Trap 5030 GC/PID s21A  f
Methylene chloride Purge and Trap 5030 GC/PID s21A |
2-Butanone (MEK) Purge and Trap 5030 GC/MS 8240B JI
Naphthalene Purge and Trap 5030 GC/FID 8021A
Tetrachloroethene Purge and Trap 5030 GC/PID 8021A
Toluene Purge and Trap 5030 GC/PID 8021A
1,1,1-Trichloroethane Purge and Trap 5030 GC/PID 8021A
1,1,2-Trichloroethane Purge and Trap 5030 GC/PID 8021A
1,2,4-Trichlorobenzene Purge and Trap 5030 GC/PID 8021A
Trichloroethene Purge and Trap 5030 GC/PID 8021A
Trichlorofluoromethane Purge and Trap 5030 GC/PID 8021A
Vinyl chloride Purge and Trap 5030 GC/PID 8021A
SEMIVOLATILE ORGANICS
Butyl benzyl phthalate Extraction 3550 GC/MS 8270B
4-Chloro-3-methylphenol Extraction 3550 GC/MS 8270B
Bis(2-Chloroethoxy)methane Extraction 3550 GC 8110
Bis(2-Chloroethyl)ether Extraction 3550 GC 8110
Bis(2-Chloroisopropyl)ether Extraction 3550 GC 8110
2-Chlorophenol Extraction 3550 GC/MS 8270B
Diethylphthalate Extraction 3550 GC/MS 8270B
2,4-Dimethylphenol Extraction 3550 GC/MS 8270B
Dimethylphthalate Extraction 3550 GC/MS 8270B
Di-n-butylphthalate Extraction 3550 GC/MS 8270B
Di-n-octylphthalate Extraction 3550 GC/MS 8270B “
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Table 5-2 (Continued)

Analytical Methods

2,4-Dinitrotoluene Extraction 3550 GC 8090 l
2,6-Dinitrotoluene Extraction 3550 GC 8090
Bis(2-Ethylhexyl)phthalate Extraction 3550 GC/MS 8270B
Fluoranthene Extraction 3550 HPLC 2310
Fluorene Extraction 3550 HPLC 8310
Hexachlorobenzene Purge and Trap 5030 GC 8121
Hexachlorocyclopentadiene Purge and Trap 5030 GC 8121
Hexachlorocthane Purge and Trap 5030 GC 8121
N-Nitrosodimethylamine Extraction 3550 GC 8070
Nitrobenzene Extraction 8330 HPLC 8330
Pentachlorophenol Extraction 3550 GC 8151
Phenol Extraction 3550 GC/MS 8270B
2,4,5-Trichlorophenol Extraction 3550 GC/MS 8270B
4,6-Dinitro-2-methylphenol Extraction 3550 GC/MS 8270B
2,4,6-Trichlorophenol Extraction 3550 GC/MS 8270B

ICPMS = Inductively Coupled Plasma Mass Spectrometry.

CVAA = Cold Vapor Atomic Absorption.
GC/MS = Gas Chromatography/Mass Spectrometry.

FID = Flame [onization Detector.
PID = Photo [onization Detector.

HPLC = High Performance Liquid Chromatography.

UV = Ultraviolet Detector.
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Table 5-3

Summary of Calibration and Internal Quality Control Procedures
for Metals and Cyanide

6020 ICP/NIS Mctals Initial calibration standard Daily, prior to sample NA NA
(2 points) analysis
Refer to: Initial Calibration Following initial calibration 90 - 110% recovery 1. Repeat ICV
SWB46-3005A" Verification (ICV) 2. Recalibrate if still out
SWB46-3050A" (conceatration = upscale
calibration standard)
Coatinuing calibration Following Interference check | 90 - 110% recovery 1. Repeat CCV
verification (CCV) standards and after every 10 2. If atill out, identify and
samples and at cod of correct problem, then re-analyze
analytical batch all samples since last valid CCV.
Calibration blank (CCB) BEvery 10 samples and at end < Quaatitation limits 1. Reanalyze CCB
of analytical run 2. If CCB is still contaminated,
ideatify and correct source of
contamination, thea repeat
calibration blank anatysis
3. Re-analyze all samples since
last valid CCB, if necessary.
MLM/057
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Table 5-3 (Continued)

Summary of Calibration and Internal Quality Control Procedures

for Metals and Cyanide

ICP/NS Metals LCS/LCSD

One LCS/LCSD for cach
digestion batch and cach
analytical batch

Recoveries within QC
acceptance criteria in
Table 58

Accuracy:

1. Re-analyze LCS/LCSD. If
recoveries for same analytes are
correct problem before
proceeding. Redigestion may be
necessary.

Precision:

2. Reanalyze LCS/LCSD. If
recoveries for same analytes arc
still out, stop, identify and
cogrect problem before
proceeding.

Interference check sample

Daily at beginning and end of
analytical run or twice per 8
hour shift

Asscss possible interference
problems

1. Adjust interference factors or
clement equations if necessary

Method blank

One per digestion batch and
analytical basch

< quantitation limits (QL)

1. If the sample element
copcentration is <QL or the -
sample clemeat concentration is
>10 times the concentration in
the method blank, then report
results and write QCER

2. Otherwise, re-digest/re-
analyze if still within HT and
cnough sample volumse; if not
within HT or enough sample,
comtact CSC for decision.
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Table 5-3 (Continued)

Summary of Calibration and Internal Quality Control Procedures
for Metals and Cyanide

6020 ( inuved) | ICP/MS Metals MS/MSD 1 MS/MSD per digestion Recovery withia QC 1. If either MS or MSD is
batch acceptance criteria in outside of accuracy or precision
Table 5-9. tolcrances and LCS/LCSD is

acceptable, thea flag MS/MSD
IJ results and write QCER

2. Contact CSC to determine if
special measures should be
performed in an attempt to
resolve matrix intcrferences.

Linearity Check Semi-annually Highest point at which the No data will be reported for any
recovery of the standard is clemeat that exceeds the upper
within 10% of the expected limit of the linear range by more

value than 10%.
TANA/4TIA* Mercury Initial Calibration Daily before any analysis Correlation coefficicnt Idcntify and rcpeat outlying
(5 point and a blank) 20995 point(s); recalculate curve using
Refer to: repeated points
7000A Initial Calibration Daily before batch onc is 90 - 110% of theoretical Accuracy:
Verification (ICV) analyzed value 1. Repeat calibration verification
2. Hf still out, identify and
correct problem, run calibration
verification again; if still out,
recalibrate

MLM/0s7
0404-01.mIm
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Table 5-3 (Continued)

Summary of Calibration and Internal Quality Control Procedures
for Metals and Cyanide

TAA/UTIA®
(Coatinucd)

Mercury

After ICV

Within +QL

still out, recalibrate

Following cach CCV and at
cnd of batch

Within +QL

—
Re-analyze calibration blaok; if
still out, correct problem and re-
analyze all samples since last
valid CCB.

Method Blank

One per digestion batch and
analytical batch

Measured concentrations
for all elements must be
<quantitation limit (QL)

1. If the sampic clement
conceatration is <QL.or if the
sample clement conceatration is
>10 times the concentration in

One LCS per each digestion
and analytical batch

QC acceptance criteria in
Table 5-8.

batch may need to be re-
prepared,

2. Precision:

Re-analyze LCS. If recovery for
same analytes are still out, stop,
identify, and correct problem
before proceeding.

MLM/as7
0404-01.mIm
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Table 5-3 (Continued)

Summary of Calibration and Internal Quality Control Procedures
for Metals and Cyanide

TUI0A/UTIA
(Continued)

One MS/MSD pair per

digestion batch

Recoveries within QC
criteria in
Table 5-9.

1. If cither MS or MSD is
outside of cither accuracy or
precision tolerances and the
LCS/LCSD results are
acceptable, thea flag MS/MSD
results and writc QCER

2. Coatact CSC to determine if
special measures should be
performed in an attempt to
resolve matrix interferences.

Coatinuing Calibration
Verification (CCY)

After 10th sample and at the
cnd of the baich

80-120% of truc value

Accuracy:
1. Repeat calibration verification
2. 1€ still out, identify and

MLM/057
0404-01 mim
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Table 5-3 (Continued)

.Summary of Calibration and Internal Quality Control Procedures

for Metals and Cyanide

9012

r 20995

Repeat calibration

Once per multipoint
calibration before samples
arc analyzed

Within +15% of expected

1. Reanalyze ISV

2. If still out, identify and
correct problem and repeat ISV
3. If still out, repeat initial
calibration

IcY

Once per multipoint
calibration before sampics
are analyzed

Within +15% of expected
value

1. Repeat ICV

2. If still out, identify and
correct problem and repeat ICV
3. If still out, repeat initial
calibration

Method blank

One per cach preparation
batch and analytical batch

<QL

1. If the sampic analyte
concentration is <QL or the
sampie analyte conceatration is
>10 times the concentration in
the method blank, thea report
results and write QCER

2. Otherwise, re-preparc samples
if still within HT and caough
sample volume; if not within HT
or cnough sample, coatact CSC
for decigion.

LCS/LCSD

1 LCS/LCSD pair per batch

QC acceptance criteria in
Table 5-8.

1. Reanalyze LCS

2. Identify and correct problem
3. If still out, redigest and
reanalyze affected samples

MLM/057
0404-01.mIm
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Table 5-3 (Continued)

Summary of Calibration and Internal Quality Control Procedures

for Metals and Cyanide

9012 (Conlinucd)

1 MS/MSD per preparation
batch

L

— .

*All corrective actions associated with project work shall be documeated and the records maintained by the laboratory.
¥Test Mcthods for Bvaluating Solid Waste, U.S. EPA, SW846, Final Update 11,9/94.
NA = Not Applicable.

MLM/057
0404-01.mim

e

QC acceptance criteria in
Table 5-9.

1. If cither MS or MSD is
outside of either accuracy or
precision tolerances and the
LCS/LCSD is acceptable, thea
flag results and write QCER
2. Coatact CSC to determine if
special measures should be
performed in an attempt to
resoive matrix interferences.
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Table 5-4

Summary of Calibration and Internal Quality Control Procedures for Volatile and Semivolatile
Compounds by Gas Chromatography and by High Performance Liquid Chromatography

8021A, 8070, Volatile organics and Initial Calibration Biannually or when daily %RSD <20% for average Identify and repeat outlying point(s); H
8090, 8110, semi-volatile organics calibration fails to meet RFs or calibration curve recalculate curve uging repeated
8121, 8310, acceptance criteria Correlation coefficient (r) point(s)
8330 Refer to: 20995
SWB46-3000A"°
SWBA6-3500A" Calibration Verification At the beginning, Recovery for all analytes of 1. Repeat calibration check
acvy/ccv) following every 10th sam- | interest must be within 2. If still out, identify and correct
ple, and at the end of +15% of true value for problem and repeat calibration check;
cach analytical sequence primary column and +20% if still out,repeat multipoint
for confirmation column calibration, if neccssary.
LCS/LCSD Onc LCS/LCSD pair per | Recovery for all analytes 1. Accuracy:
extraction batch and within QC Acceptance 4. If the same analytes are out in both
analytical batch criteria in Table 5-8. the LCS/LCSD and if the calibration
check standard is acceptable, contact
CSC for decision to proceed or
re-extract. If samples must be
analyzed without re-extraction, flag
sample data for failed analytes. If
analytes in calibration check standard
arc out, correct instrument problem.
b. If one or more analytes is out in
either LCS or LCSD, then analyze
previously accepiable calibration check
standard for the analytes that failed.
If analytes in calibration check
standard are in, proceed with analyses.
If analytes are out, correct instrumeat
problem. j
MLM/057
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Table 5-4 (Continued)

Summary of Calibration and Internal Quality Control Procedures for Volatile and Semivolatile
Compounds by Gas Chromatography and by High Performance Liquid Chromatography

8021A, 8070, Recovery for all anatytes 2. Precision:
8090, 8110, semi-volatile organics extraction batch and within QC Acceptance Demoastrate acceptable RPDs on
8121, 8310, analytical batch criteria in Table 5-9. analytes that failed by reanalyzing
8330 Refer to: previously acceptable 3rd LCS. If
(Continued) | SW846-8000A° RPDs are in, proceed with analyscs. If
SW846-3500A" analytes are out, correct instrument
problem before proceeding,

MS/MSD Onc MS/MSD pair per QC Acccptance critcria Table | 1. If cither MS or MSD is outside of
extraction batch 25-13 cither accuracy or precision tolcrances
and LCS/LCSD results arc acceptable,
flag MS/MSD results and write QCER
2. Contact CSC to determine if special
measures should be performed in an
attempt to resolve matrix interferences

Surrogate Spike All samples, standards, Table 5-10 Surrogate limits 1. Check chromatogram for

and blanks interferences; if found and LCS
passing, flag data and write QCER
2. If no assignable cause, check
instrumeat performance; if problem
found, correct and re-analyze affected
samples

3. If nane of the above, re-extract/re-
analyze if still within HT and enough
sampie volume; if not within HT or
enough sampie, contact CSC for
decision.

MLM/057
0404-01.mIm
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Table 5-4 (Continued)

Summary of Calibration and Internal Quality Control Procedures for Volatile and Semivolatile
Compounds by Gas Chromatography and by High Performance Liquid Chromatography

8021A, 8070,
8090, 8110,
8121, 8310,

(Continued)

Bach cxtraction batch and
cach analytical batch

<Quaantitation limit (QL)

*All corrective actions associated with project work shall be documented and the records maintained by the laboratory.
"Test Mcthods for Bvaluating Solid Waste, U.S. EPA, SW846, Final Update 11,9/9%4.

NA = Not applicable.

MLM/057
0404-0).mim

sample, contact CSC for decision.

1. If samplc analyte conceatration is
<QL or if sample analyte
concentration is >10 times the
concentration in the method blank,
thea report results and write QCER;
2. Otherwisc, re-cxtract/re-analyze if
still within HT and enough sample
volume; if not within HT or enough
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Table 5-5

Summary of Calibration and Internal Quality Control Procedures for
Pesticides, PCBs, and Herbicides by Gas Chromatography

8060, 8151 Pesticides, PCHs, Five-point calibration | Biannually or when %RSD < 20% for average RPs | Ideatify and repeat outlying point(s); recalculate

and herbicides (for all analytes) daily calibration fails or calibration curve correlation curve using repeated points
to meet acceptance cocfficient (r) 20.995
Refer to: critcria
SWB846-3500A"
SWB46-3600B" Initial daily Daily, before sample Recovery for any apalyte within | 1. Repeat ICV
SWB46-8000A" Calibration analysis 4$15% of nominal concentration | 2. I still out, ideatify and correct problem before
Verification (ICV) for primary cofumn; 20% for proceeding
confirmation column 3. Recalibrate if necessary
LCS\LCSD One LCS/LCSD pair | Recovery for all analytes within 1. Accuracy:
per extraction batch QC scceptance criteria in a. If the same analytes are out in both the LCS and
and analytical batch Table 5-8. LCSD, and the calibration check standard is

acceptable, contact CSC for decision to proceed or
re-extract. If sampies muat be analyzed without re-
extraction, flag sample data for failed anatytes. If
analytes in calibration check standard are out,
correct instrument problem.

b. If one or more analytes is out in either LCS or
LCSD, then analyze previously acceptable
calibration check standard for the analytes that
failed. If analytes in calibration check standard are
in, procced with analyses. If analytes are out,
correct instrument problem.

2. Precision:
Demonstrate acceptable RPDs on analytes that
failed by reanalyzing previously acceptable 3rd LCS.
If RPDs are in, proceed with analyses. If analytes
are out, correct instrument problem.

MLM/057
0404-01.mim
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Table 5-5 (Continued)

Summary of Calibration and Internal Quality Control Procedures for
Pesticides, PCBs, and Herbicides by Gas Chromatography

8080, 8151 Pesticides, PCBs, Coatinuing Bvery ten sampies a)Primary: Recovery of 1. Repeat CCV.
(Continued) | and herbicides Calibration and at end of batch. analytes within 415% of 2. If still out, ideatify and correct problem.
Verification (CCV) nominal concentration; 3. Re-analyze all samples since last valid CCV.
Refer to: Coanfirmation: +20% of
SWB46-3500A" nominal concentration
SWB46-3600B* b)Ongoing calibration analytes
SWB46-8000A" clute within daily RT windows
Breakdown check Daily prior to analysis | Degradation <20% (each) Perform system maintenance.
(Bodrin and DDT) of samples and as
nceded during
analysis
MS/MSD 1 MS/MSD pair for QC Acceptance Criteria in 1. If cither MS or MSD is outside of either
cach extraction batch Table 5-9. SCCuracy or precision tolerances and LCS/LCSD
results arc accepiable, thea flag MS/MSD results
and write QCER
2. Coatact CSC to determine if special measures
should be performed in an attempt to resolve matrix
interferences
Surrogate spike Bvery sample, spike, Table 5-10 Only onc surrogate 1. Check chromatogram for interferences; if found
standard, and method | must mect acceptance criteria. and LCS passing, flag data and write QCER
blank 2 If no assignable cause, check instrument
performance; if problem found, correct and re-
analyze affected samples
3. If none of the above, re-extract/re-analyze
samples if still within HT and enough sample
volume, otherwise contact CSC for decision.
MLM/057

0404-01 . mlm



Table 5-5 (Continued)

Summary of Calibration and Internal Quality Control Procedures for

Pesticides, PCBs, and Herbicides by Gas Chromatography

Pesticides, PCBs,
and herbicides

Refer to:

SWB46-3500A"
SWB46-3600B*
SWB46-8000A"°

Mecthod blank

'1

< Quantitation limits (QL)

€2-§

*All corrective actions associated with project work shall be documented and the records maintained by the laboratory.
*Test Methods for Bvaluating Solid Waste, U.S. EPA, SWB46, Final Update 11,9/94.
NA = Not applicable.

1. If the sampic analytc concentration is <QL or the |
sampic analyte conceatration is > 10 times the !
coacentration in the method blank, thea report
results and write QCER;

2. Otherwise, re-extract/re-analyze if still within HT
and enough sample volume; if not within HT or
enough sample, contact CSC for decision.
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Table 5-6

Summary of Calibration and Internal Quality Control Procedures
for Volatile Organic Compounds by Gas Chromatography/Mass Spectrometry

8240B BFB Tuning Analyze at the beginning of cach analytical | Established criteria in
sequence and at the beginning of every method 2. Adjust MS tune until critcria met.
subsequent 12 hours (if applicable)
;::;::;m Five-point calibration | Annually or when daily calibration check 1. SPCCe*4 Repeat S-point calibration
SW846-8000A° (for all analytes) fails to meet acceptance criteris. 2. %RSD <30% for CCC*
(ICAL)
Calibration Analyzed at the beginning of each 1. SPCCs*4 1. Repeat CV
Verificatioa (CV) analytical sequence and at the beginning of { 2. CCC® percent difference 2. If still out, identify and correct
every subsequent 12 hours (if applicable) (%D) <20% recovery problem, run CV again; if still out
relative to ICAL recalibrate.
Interal Standards All samples, standards, and method blanks | RT:Must be <30 second 1. Inspect system for malfunctions.
(IS) Retention Times change from daily CV 2. Make appropriate system
(RT) corrections, if necessary.
IS: EICP arca must be 3. Reanalyze samples analyzed while
within a factor of 2 from system was malfunctioning unless
daity CV matrix interferences demonstrated.
LCS/LCSD One LCS/LCSD pair per analytical batch Recovery for all analytes 1. Accuracy:
within QC Acceptance a. If recoverics for the same analytes
Criteria in Table 5-8. are out in both the LCS and LCSD,
stop and correct problem. If obtain
CSC approval to proceed, write
QCER
b. If onc or more analytes is out in
cither the LCS or LCSD, analyzc &
3rd LCS. If the recoveries for the
3rd LCS are acceptable, proceed
with analyses. If same analytes are
out, stop and correct instrument
problem. If obtain CSC approval to
proceed, write QCER
MLM/057

0404-01.mlm
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Table 5-6 (Continued)

Summary of Calibration and Internal Quality Control Procedures
for Volatile Organic Compounds by Gas Chromatography/Mass Spectrometry

One LCS/LCSD pair per analytical batch

Demonstrate acceptable RPDs for
Criteria in Table 5-8. analytes that failed by analyzing &
Refer to: 3rd LCS. If RPDs betweea the 3rd
SW846-5030 and cither LCS or LCSD are
SWB846-8000A" acceplable, proceed with analyses. If
. RPDs are still not acceptable, stop
and correct instrument problem. If
obtain CSC approval to proceed,
write QCER.
MS/MSD 1 MS/MSD pair for each extraction batch | QC Acceptance Criteria in 1. If cither the MS or MSD is
Table 5-9. outside of cither accuracy or
3 precision tolcrances and LCS/LCSD
results are acceptable, then flag
MS/MSD results and write QCER
2. Contact CSC to determine if
special measures should be
performed in an attempt to resolve
matrix interferences.

Surrogate spike Every sample, spike, standard, and method | Table 5-10 acceptance 1. Check chromatogram for
blank criteria interferences, if found and LCS
passing, flag data and writc QCER

2. If no assignable cause, check
instrument performance; if problcm
found, correct and re-analyze the
affected

3. If none of the above, re-
extract/re-analyze if still within HT
and enough sample volume,
otherwise contact CSC for decision.

MLM/a57
0404-01. mim
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Table 5-6 (Continued)

Summary of Calibration and Internal Quality Control Procedures
for Volatile Organic Compounds by Gas Chromatography/Mass Spectrometry

<QL (except for analytes listed as
exceptions) or if the ssmple analyte

Refer to: concentration is >10 times the

SWB46-5030* coaceatration in the method biank,

SWB46-8000A" thea report results and write QCER
2. Otherwise, re-extract/re-analyze if |
still within HT and cnough sample

volume; if not within HT or enough

*All corrective actions associated with project work shall be documented and the records maintained by the laboratory.
¥Test Mcthods for Bvaluating Solid Waste, U.S. EPA, SWB46, Final Update 11,9/94.

‘SPCC = System Performance Check Compounds. ’
‘SPCC = for 8240B 15mi purge: 1,1-dichloroethane, chloromethane and bromoform avg. RF > /= 0.10, 1,1,2,2-tetrachlorocthane svg RF >/= 020 and chiorobenzene avg RF > /= 0.30;

for B240B soils and Sml purge: the same as SWB260A 15ml except 1,1,2,2-tctrachiorocthane avg RF > /= 0.30.
*“CCC = Calibration Check Compounds.

‘BICP = Extracted lon Currcat Profile.

NA = Not applicabic.

MLM/057
0404-01.mim
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Summary of Calibration and Internal Quality Control Procedures
for Semivolatile Organic Compounds by Gas Chromatography/Mass Spectrometry

Table 5-7

0404-01.mlm

82208 Semivolatile Organic Check of mass spectral ion At the beginning of cach Ioa Abundance criteria in lon Abundance:
Compounds intensities using DFTPP, analytical sequence and at the | Table 3 of SWB46-8270B* 1. Re-analyze DFTPP.
(4,4-DDT, beginning of each subsequent | — Degradation of DDT to | 2. Adjust MS tune unti}
Refer to: peatachlorophenol and 12 hour period, if applicable. DDE and DDD <20% snalysis of DFTPP passcs
SWB46-3500A" benzidine also to be included =~ Benzidine and criteria
SWB46-3600B* in tuning standard to verify peatachlorophenol must
SWB46-8000A" injection port ineriness and each cxceed 7000 area Column/Injcction Port:
GC column performance) counts with a tajling 1. Clean injection port, if
i factor of <3 at 10% peak | necessary.
height. 2. Remowe first 6 to 12 inches
of column, if necessary.
Five-point calibration for all Biannually or when daily 1. %RSD <30% for each Repeat concentrations not
commercially availsble calibration check fails to meet | individual COC* meeling criteria.
analytes’ acceptance criteria 2. SPCCs® average RF
20.050
Calibration Verification (CV) | At beginning of each 1. SPCCs* RP >0.050 1. Reanalyze CV standard
analytical sequence and at the | 2. CCC* percent differcace 2. If still out, identify and
beginning of each subsequest | (%D) <30% from average correct problem.
12 hour period, if : RP 3. Reanalyze CV standard
applicable.(CV standard is again.
prepared from a coacentrated 4. If still out, perform a pew
cocktail every two weeks). multi-point calibration.
Internal Standards (IS) and All samples, standards and RT: Must be <30 scoond 1. Reanalyze sample if out of
Retention Times (RT) blanks change from daily CV specification (unlcss matrix
IS:Extracted ion area counts interference demonstrated).
must be withia a factor of 2 2. 1€ still out, identify and
from the daily CV. correct problem.
3. Reanalyze affected samples,
if necessary.
MLM/057
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Table 5-7 (Continued)

Summary of Calibration and Internal Quality Control Procedures
for Semivolatile Organic Compounds by Gas Chromatography/Mass Spectrometry

82NB Semivolatile Organic LCS/LCSD Onc LCS/LCSD pair for Recovery for all analytes 1. Accuracy:

(Continucd) Compounds each extraction batch and within QC Acceptance a. If the same analytes are out
each analytical batch Critcria in Table 5-8. in both the LCS and LCSD,
then analyze a 3rd previously
acceptable LCS for the
analytes that failed. If 3rd
LCS is acceptable, coatact
CSC for decision to proceed
or re-extract. If samples must
be analyzed without re-
extraction, flag dats for failed
analytes, If analytes in 3rd
LCS are out, correct
instrument problem.

b. If one or more analytes is
out in either LCS or LCSD,
then analyze previously
accepiable 3rd LCS for the
analytes that failed. If 3rd
LCS anatytes in, proceed, if
out, correct instrument
problem.

2. Precision:

Demonstrate acceptable
RPDs on analytes that failed
by byzi < oust
acceptable 3rd LCS. If RPDs
in, proceed, if out, correct
instrument problem.

MLM/057
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Table 5-7 (Continued)

Summary of Calibration and Internal Quality Control Procedures
for Semivolatile Organic Compounds by Gas Chromatography/Mass Spectrometry

Semivolatile Organic MS/MSD 1 MS/MSD per extraction QC Acceptance Criteria in 1. If cither MS or NMSD is
Compounds batch Table 5-9. outside of either accuracy or
precision tolerances and
LCS/LCSD results are
acceptable, then flag
MS/MSD resuits and write
QCER

2 Contact CSC to determine

if special measures should be H
performed in an attempt to
resolve matrix interfereaces.

Surrogate spike Every sample, standard, and Table 5-10 criteria. 1. Check chromatogram for
blank. Corrective action required interferences; if found and
oaly if more than 1 acid LCS passing, flag data and
and/or 1 base surrogate write QCER

exceeds criteria. 2. If no assignable cause,
check instrument
performance; if problem
fouad, cosrect and re-analyze
affected sampics

3. If noae of the above, re-
extract/reanalyze samples if
still within HT and enough

MLM/0s7
0404-01.mim



0€-§

Table 5-7 (Continued)

Summary of Calibration and Internal Quality Control Procedures
for Semivolatile Organic Compounds by Gas Chromatography/Mass Spectrometry

(Continued)

sAll corrective actions associated with project work shall be documented and the records maintained by the laboratory.
*Test Methods for Evaluating Solid Waste, U.S. EPA, SW846, Final Update I1,9/94.
*SPCC = System Performance Check Compounds.

Scmivolatile Organic

4CCC = Calibration Check Compounds.
fThe following analytes use four point calibration curves to determine the average RF due to erratic behavior of these analytes: benzoic acid, and 2,4-dinitrophenol. The following use & RF
obuinedfmadndemlyﬂofmcliquptdmwwmﬂytebegamdemﬁcmu.deoqmpodtinnorotherpmbkﬂwilhtheuulym: hexachlorophene.

NA = Not applicable.

MI.M/057
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Method blank

Bach cxtraction batch and
cach analytical batch

fimits (QL)

1. If sampie analyte
conceatration is <QL or if
the sampie analyte
conceatration is > 10 times
the concentration in the
method blank, thea report
results and write QCER;

2. Otherwise, re-extract/re-
analyze if still within HT and
enough sample volume; if not
within HT or caough sample,
contact CSC for decision.




Table 5-8

Summary of Acceptance Criteria for Laboratory Control Samples

METALS
METHOD 6020 4
Arsenic 80-120 20
Barium 80-120 20
Beryllium 80-120 20
Cadmium 80-120 20
Chromium 80-120 20
Lead 80-120 20
Nickel 80-120 20 i
Selenium » 80-120 20
Silver 80-120 20 4
Thallium 80-120 20
METHOD 7470/7471A i
Mercury [ 80-120 | 20
METHOD 9012
Cyanide 1 75-125 | 20
PESTICIDES and PCBs
METHOD 8080
Aldrin 40-137 38
Chlordane 45-119 40
Dieldrin 42139 30
Endosulfan I 45-153 40
Endosuifan II 10-202 65
Endrin 44-151 32 .
Heptachlor 40-136 38
Heptachlor Epoxide 37-142 40
Methoxychlor 34-166 40
Toxaphene 41-126 50
PCB-1016 52-152 44 '
PCB-1221 15-178 20 J
PCB-1232 10-215 20 |
PCB-1242 39-150 20 |
PCB-1248 38-158 20 |
PCB-1254 66-122 23 I
PCB-1260 58-122 40 i
MLM/057
0404-01.mIm
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Table 5-8 (Continued)

Summary of Acceptance Criteria for Laboratory Control Samples

VOLATILE ORGANICS

METHOD 8021
Benzene 61-131 31
Carbon Tetrachloride 42-141 50
Chloroethane 43-158 52 1
Chlorobenzene 48-143 24
Chloroform 53-134 36
Hexachlorobutadiene 52-145 41
Methylene Chloride 44-150 56

I Naphthalene 67-133 42
Toluene 64-144 _ 2
1,2,4-Trichlorobenzene 44-139 53
1,1,1-Trichloroethane 59-136 47
1,1,2-Trichloroethane 64-160 53
Tetrachloroethene 53-150 57 J
Trichloroethene 51-140 48 II
Trichlorofluoromethane 58-152 37 H
Vinyl chloride 44173 61 |
METHOD 8240B {
Acrolein 22-164 40 II
Carbon Disulfide 35244 65 I
Methyl Ethyl Ketone 10-111 40
SEMIVOLATILE ORGANICS 4“
METHOD 8070 | i
N-Nitrosodimethylamine | 40-135 | 36
METHOD 8090 %
2,4-Dinitrotoluene 10-125 40 i
2,6-Dinitrotoluene 10-126 40
METHOD 8110 I
Bis(2-Chloroethoxy)methane 47152 59 i
Bis(2-Chloroethyl)ether 46-141 52
Bis(2-Chloroisopropyl)ether 26-121 49 4“

MLM/0S7

0404-01.mim

5-32



Table 5-8 (Continued)

Summary of Acceptance Criteria for Laboratory Control Samples

METHOD 8121

Hexachlorobenzene 23-118 39 1
Hexachlorocyclopentadiene 5-116 65 |
Hexachloroethane 9-135 53
METHOD 8151
Pentachlorophenol ] 10-150 r 40
METHOD 8270B .
Bis(2-Ethylhexyl)phthalate 10-158 40
Butyl Benzyl Phthalate 10-152 40
4-Chloro-3-Methylphenol 45-113 25 h J
2-Chlorophenol 45-101 25
Di-n-butyiphthalate - 10-118 50
Diethylphthalate 10-114 40
2,4-Dimethylphenol 15-151 2
Dimethyl phthalate 10-112 40
4,6-Dinitro-2-methylphenol 10-181 93
Di-n-octylphthalate 10-146 50
Phenol 41-105 24
2,4,5-Trichlorophenol 39-123 27
2,4,6-Trichlorophenol 37-144 40
METHOD 8310
Fluoranthene 56-136 28
Fluorene 10-142 40
METHOD £330
Nitrobenzene 52-152 30

MLM/057

0404-01.mim
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Table 5-9

Summary of Acceptance Criteria for Matrix Spike Analyses

METALS

METHOD 6020
Arsenic 75-125 20 |
Barium 75-125 20
Beryllium 75-125 20
Cadmium 75-125 20
Chromium 75-125 20
Lead 75-125 20
Nickel 75-125 20
Selenium 75-125 20
Silver 75-125 20
Thallium 75-125 20
METHOD 7470/7471
Mercury l 75-125 I 20 l
METHOD 9012 f
Cyanide | 75-125 | 20
PESTICIDES and PCBs n
METHOD 8080
Aldrin 40-137 38
Chlordane 45-119 40
Dieldrin 42-139 30
Endosulfan I 45-153 40
Endosulfan II 10-202 65
Endrin 4151 32 ]
Heptachlor 40-136 38
Heptachlor Epoxide 37-142 40
Methoxychlor 34-166 40
Toxaphene 41-126 50
PCB-1016 52-152 4
PCB-1221 15-178 20
PCB-1232 10-215 20
PCB-1242 A 39-150 20 n
PCB-1248 38-158 20 f
PCB-1254 ' 66-122 23
PCB-1260 58-122 40 ﬂ
MLM/057
0404-01.mim
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Table 5-9 (Continued)

Summary of Acceptance Criteria for Matrix Spike Analyses

VOLATILE ORGANICS
METHOD 8021
Benzene 61-131 31 4
Carbon Tetrachloride 42-141 50 |
Chloroethane 43-158 52
Chlorobenzene 48-143 24 1
Chloroform 53-134 36 I
Hexachlorobutadiene 52-145 41 |
Methylene Chloride 44-150 56
Naphthalene 67-133 42 I
Toluene , 64-144 2 I
1,2,4-Trichlorobenzene 44-139 53 |
1,1,1-Trichloroethane 59-136 47
1,1,2-Trichloroethane 64-160 53
Tetrachloroethene 53-150 57
Trichloroethene 51-140 48
Trichlorofluoromethane 58-152 37
Vinyl chloride 44-173 61
METHOD 8240B
Acrolein 2-164 40
Carbon Disulfide 35-244 65
Methyl Ethyl Ketone 10-111 40 i
SEMIVOLATILE ORGANICS
METHOD 8070 .
N-Nitrosodimethylamine | 40-135 | 36
METHOD 8090
2,4-Dinitrotoluene 10-125 40 it
2,6-Dinitrotoluene 10-126 40 ~'|
METHOD 8110
Bis(2-Chloroethoxy)methane 47-152 59
Bis(2-Chloroethyl)ether 46-141 52
Bis(2-Chloroisopropyl)ether 26-121 49
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Table 5-9 (Continued)

Summary of Acceptance Criteria for Matrix Spike Analyses

METHOD 8121
Hexachlorobenzene 23-118 39
Hexachlorocyclopentadiene 5-116 65
Hexachloroethane 9-135 53 1
METHOD 8151 |
Pentachlorophenol l 10-150 [ 40
METHOD 8270B
Bis(2-Ethylhexyl)phthalate 10-158 40
Butyl Benzyl Phthalate 10-152 40
4-Chloro-3-Methylphenol 45113 25
2-Chlorophenol 45-101 25
Di-n-butylphthalate 10-118 50
Dicthylphthalate 10-114 40
2,4-Dimethylphenol 15-151 2
Dimethyl phthalate 10-112 40
4,6-Dinitro-2-methylphenol 10-181 93
Di-n-octylphthalate 10-146 50
Phenol 41-105 24
2,4,5-Trichlorophenol 39-123 27
2,4,6-Trichlorophenol 37-144 40
METHOD 8310
Fluoranthene 56-136 28
Fluorene 10-142 40
METHOD 8330 l
Nitrobenzene 52-152 30 I
o
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Table 5-10

Summary of Surrogate Spike Acceptance Criteria

METHOD 8080 PESTICIDES AND PCBs

2,4,5,6-Tetrachloro-m-xylene (TCMX) 19-132 ]
Dibutylchlorendate (DBC) 47-126 |
Decachlorobiphenyl 45-131
METHOD 8151 HERBICIDES <ﬂ
2,4-DB 20-160 |
24-DCAA . 10-148
METHOD $021A I
2-Bromo-1-chloropropane 70-130 I
| Fluorobenzene _ 70-130
% VOLATILE ORGANICS
METHOD 8240B
Toluene-d, _ 68-123
4-Bromofluorobenzene 64-126
Dibromofluoromethane 80-120
1,2-Dichloroethane-d, - 46-143
METHOD 8090
2,4,5,6-Tetrachloro-m-xylene (ECD) | 19-132
SEMIVOLATILE ORGANICS
METHOD 82708
2-Chlorophenol-d, 20-130
1,2-Dichlorobenzene-d, 20-130
2-Fluorobiphenyl 35-116
2-Fluorophenol 27-120 |
2,4,6-Tribromophenol 17-123
Nitrobenzene-d, 2124
p-Terphenyl-d,, 29-137
Phenol-d, 32-123
METHOD 8310
4-Terphenyl-d,, | 28-106 ﬂ
METHOD 8330 |
3,4-Dinitrotoluene 40-140 II
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6.0 CHEMICAL DATA QUALITY MANAGEMENT (CDQM)
DELIVERABLES

The following deliverables will be prepared for this project:

® - Draft and Final Chemical Data Acquisition Plan (CDAP);
o Draft and Final Site Safety and Health Plan (SSHP);

o A-E Daily Quality Control Reports; and

o Draft, Draft Final, and Final Site Characterization Reports.

MLM/057
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7.0 DATA MANAGEMENT AND REPORTING

This section presents the data reporting and management procedures that
will be followed for the RAAP Basin Closure.

7.1 Dat n

The data ma.nagemen't requirements of this CDAP will facilitate the
organizing and reporting of investigation data and results. The Project Director will
oversee all aspects of the work and will be responsible for ensuring that proper
documentation procedures are followed and that tracking of the accumulated data during
the investigation is performed. '

There are four goals for the data management task:

o Provide timely access to an organized body of data to facilitate
analysis and decision making throughout the investigation;

o Provide a useful index of project information,;

o Present project information in tabular and graphic form; and

o Report progress on the project.
7.2 1 kin )

A bound, numbered field logbook will be used to permanently record all
field procedures, sample locations, types, unique identification numbers, and general
observations. The specific parameters for which each sample is to be analyzed will also
be recorded. A unique sample field identification number will be assigned at the time of
sample collection to track each sample. A corresponding laboratory ID number will be

MLM/057
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assigned by the laboratory and will be used to track each sample through the analytical

process.

All pages of the field logbook will be signed and dated by the supervising
geologist who is entering the data. Also, the names and affiliations of all visitors on site
will be entered in the notebook, as well as general notes on project progress, problems

encountered, and any deviations from plans.

Field sample ID number, along with sample collection point, sample
collection date/time, sampler, required analysis, and preservation will be entered on the
sample label for each container. Chain-of-custody documentation will also be completed
and will accompany all samples to document the chain of possession and track the

samples throughout shipping, handling, and analysis.

Samples are received by the Sample Control Area, and all containers and
security seals, when appropriate, are inspected for physical damage or evidence of
tampering. The samples are unpacked, inspected, and checked against the chain of
custody form by the sample custodian. The temperature and pH of the samples are
verified. The samples are logged into the laboratory information management system
and assigned a unique number. Analytical requirements for each sample are entered
into the computer. All sample information, including the date for sample disposal or
return, is stored in the laboratory information management system. Labels are printed
with sample information and secured to each sample. Work sheets, containing the
sample information, storage location, and analytical requirements, are submitted to the
appropriate laboratory managers. Following sample log in, the samples are placed in a

secure storage area.

MLM/057
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73 Field Data

Radian will maintain field records in a manner which will allow a reviewer
to recreate all sampling and measurement activities. The requirements apply to all
measuring and sampling data. The information will be recorded with indelible ink in a
permanently-bound logbook with sequentially-numbered pages.

74 Laboratory Data

Laboratory data reports will be issued for each work order generated by
the laboratory. A work order is generated for a single client’s samples, received by the
laboratory on the same day, typically including less than 50 samples, and requiring
similar analytical procedures. This may result in multiple work orders for a sample. The
analyst is responsible for all of the primary calculations, editing of initial quantitative
reports, calculation of percent recoveries and RPDs for comparison to applicable
tolerance limits, comparison of QC results to acceptance limits, and compiling all data
for peer review. The peer reviewer is responsible for checking that calibration and QC
results meet applicable tolerance limits and checking a subset of resuits for analytes from
a subset of samples included in each analytical batch. The work order results are
reported in both hard copy and electronic format. Radian will maintain records of all
laboratory data, including sample IDs, analytical results, detection limits, analytical
methods, and other related data.

7.6 Data Analysis and Reporting

Tabular and graphic summarization will be used to present the results of
all data collection efforts in the final report. Radian will compile and report the data
generated during the project within 45 days following the completion of field sampling.
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)

Tables summarizing field and/or laboratory data will be generated from
the project database. Data in the tables will be verified against hard-copy laboratory
reports. For laboratory data, both environmental sample and QC sample results will be
reported.

Tables will be used in the report as a convenient means of presenting a
summary of the analytical results. Approximate sampling locations will be noted on
CADD-based figures included in the site characterization report. Contour plots may be
generated to pictorially present analytical data. Analytical laboratory reports will be
stored at the site for a minimum of five years and will be made available to agency

reviewers upon request.
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BORING LOGS



Radian Corporation

LOG OF BORING BG-0

ORILL RIG

Hollow Stem Auger

WATER LEVEL

Herndon, VA Page 1 of
B
5 -
e £ = > 3 3 £ z .
x £ % & 3 a Q x ;:"
= o x 2] -
& ] 8 2 Q ] & =2 MATERIALS DESCRIPTION
a » ” «< @ a S a o
Clayey Sand: fine grained, brown, trace
mica, loose, damp.
g RAAP-8G 2.0-4.0| 100% 3 2.0 SC
01-04 4
o1 5
K 8
F 4.0-6.0| 100% 3 0.0 sC
4
8 Clayey Sand: as above, brown to red.
5 ° |
B 8.0-8.0| 100% 4 c.0 sSC
7
8
| 7 Clayey Sand: as above, trace quartz
gravel.
Bottom of boring at 8.0 feet.
—10 10—
PROJECT _RAAP EQ Basin Closure DRILLING COMPANY __Beaford Driling Services
LOCATION __Radford. Virginia DATE DRILLED __8/24/986
JOB NUMBER __83!-210-0! SURFACE ELEVATION _1704.53 ft MSL
GEOLOGIST _RT Church TOTAL DEPTH OF HOLE 8.0 Feet




Radian Corporation
Herndon, VA

LOG OF BORING BG-02

Page f ot 1
L.
Fet
[ 2 -
g ¢ =  § 1 §
x L L] o a o T
= Q o 7] [
& ] % H H 2 3 & MATER T
a @ a 2 P T 4 a TALS DESCRIPTION
Clayey Sand: fine grained, brown, trace
mica, loose, damp.
[‘ RAAP-BG| 2.0-4.0| 100% 4 2.0 SC
02-04 5
o 4
R 8
~ 4.0-6.0| 100% 5 0.0 SC
8
8 Clayey Sand; as above
5 8
™ 8.0-8.0, 100% 5 0.0 SC
7
]
i 7 Clayay Sand: as above.
A J
Bottom of boring at 8.0 feet.
o e

PROJECT __RAAP EQ Basin Closure

LocaTION __Radford. Virginia

JOB NUMBER _.83!-210-0!

GEOLOGIST __AT Church

ORILL RIG __Hollow Stem Auger

DRILLING COMPANY __8edford Driling Services
DATE DRILLED _8/24/98

SURFACE ELEVATION _!711.1 ft MSL

TOTAL DEPTH OF HOLE _8.0 Feet

WATER LEVEL




Radian Corporation

LOG OF BORING BG-O:

Herndon, VA
erndon Page | ot
L]
>
@ K § -
g 2 = > S ‘i S 0o n
T 8 L g 3 8 o x o 3
& [ ] ] 3 o § & = S
& 3 L & £ 2 3 g = > MATERIALS DESCRIPTION
Clayey Sand: fine grained. brown to red,
trace mica, trace gravel, mediym dense to
" RAAP-BG( 2.0-4.0 | 100X 4 1.0 sC dense, dry.
03-04 5
ot 16
21
i 4.0-8.0( 100X 8 2.0 sc
7 )
21 Clayey Sand: as above
_5 a7
- 8.0-8.0| 100% 5 1.0 sc cobble: 5.7 ft. to 8.1 ft.
7
10
6 Clayey Sand: as abave.

— 15

Bottom of boring at 8.0 feet.

(5—

PROJECT
LOCATION
JOB NUMBER ..831-210-0!
GEOLOGIST AT Church

ORILL R1G __Hollow Stem Auger

RAAP EQ Basin Closure

Radford, Virginia

DRILLING COMPANY __Bedferd Drilling Services

DATE ORILLED _8/24/98

SURFACE ELEVATION _'710.77 ft MSL

TOTAL DEPTH OF HOLE 8.0 Feet

WATER LEVEL




Radian Corporation
Herndon, VA

LOG OF BORING BG-04

JO8 NUMBER ._831-210-0!

GEOLOGIST _RT Church

DRILL RIG __Hollow Stem Auger

Page ! of |
32
& 2
s § E > § § % Z uoa
T s L L] 3 :i, o = o3
I o on - Q.
& 8 ] g 2 S 2 & % =
g a3 b, 2 & = 9 W x> MATERIALS DESCRIPTION
Clayey Sand: fine grained, brown, trace
mica, loose, damp.
i RAAP-BG 2.0-4.0| 100% 2 0.0 SC
04-04 3
01 2
| 4
" 4.0-6.0] 100% 2 1.0 SC
1
2 Clayey Sand: as above
5 3
3 8.0-8.0| 100% 2 1.0 SC
2 SP
2
| 2 Sana: fine grained, brown, trace mica,
loose, damp. :
-
Bottom of boring at 8.0 feet.
i i )
15 15— —
PROJECT _RAAP EQ Basin Closure ORILLING COMPANY __B8eaford Drilling Services
LOCATION __Radford, Virginia " OATE ORILLED _8/24/88

SURFACE ELEVATION __!887.57 ft MSL

TOTAL DEPTH OF HOLE ..8.0 Feet
WATER LEVEL




Radian Corporation
Herndon, VA

LOG OF BORING BG-05

Page ! of |
B
5
”
s £ : ; 3§ 31 % =z o
z g g g 3 a o z 4
s § § § X =2 8§ & 3
8 b4 b4 & 3 = 2 g MATERIALS DESCRIPTION
Clayey Sand: fine grained, brown, trace
mica, medium dense, dry.
i RAAP-BG| 2.0-4.0{ 100% 4 0.0 SC 7
05-04 4
o]l 5
p s =
B 4.0-8.0| 100% 3 0.0 SP .
4
3 Sand: fine to medium grained, brown to
4 red, trace clay, trace mica, moist to wet
_5 5-"' at 8.0 ft.
i 8.0-8.0| 100% 3 0.0 SP b !
3
15 Sand: as apove.
= ls -
Bottom of boring at 8.0 feet.

PROJECT __RAAP EQ Basin Closure

LOCATION __Radford, Virginia

JOB NUMBER __831-210-01

GEOLOGIST _RT Church

DRILL RIG __Hollow Stem Auger

DRILLING COMPANY __Bedford Crilling Services
DATE DRILLED _8/23/98

SURFACE ELEVATION __1698.58 ft MSL

TOTAL DEPTH OF HOLE 8.0 Feet

WATER LEVEL .. 8.0 Feet




Radian Corporation
Herndon, VA

LOG OF BORING BG-08

Page tof ¢
k]
=
] g -
z £ E > € ] § T a0
= ¢ g P & 8 & &g
& g s 3 z a § & X
p - 2 & 2 = a o o= > MATERIALS DESCRIPTION
B RAAP-BG| 2.0-4.0 | 100% 8 0.0 SC Clayey Sand: fine grained, brown, trace
08-04 f mica, medium dense, dry.
01 10
10
-
- 4.0-8.0{ 100% 8 0.0 SC
9
i Clayey Sand: as above, damp.
-5 10 -
B 6.0-8.0{ 100% 13 0.0 SC
12
13 Clayey Sand: as above.
| 18
Bottom of boring at 8.0 feet.
—15 15— —

PROJECT __RAAP £Q Basin Closure

LOCATION __Radford, Virginia
JOB NUMBER __831-210-01

GEOLOGIST __RT Church

DRILL RIG __Hollow Stem auger

DRILLING COMPANY __Bedford Oriling Services
DATE DRILLED ...3/23/98

SURFACE ELEVATION 1706.89 ft MSL

TOTAL DEPTH OF HOLE 8.0 Feet

WATER LEVEL




Radian Corporation
Herndon, VA

LOG OF BORING BG-07

Page ! of 1
®
>
Q L]
z $ Z » g 5 3 s
s it 2 & 8§ £
2 3 2 < - 0 =
— o -
& ] ] g - 2 3 & MATERI TION
u a a 2 F-1 = g o] ALS DESCRIPTIO!
- RAAP-BG| 2.0-4.0| 100% ‘4 1.0 SC h Clayey Sand: fine grained, brown with red
07-04 4 mottiing, trace mica, medium dense, damp
o1 S to dry.
p 5 -y
- 4.0-8.0{ 100% 4 0.0 SC Ny
7
] Clayey Sand: as above, trace coarse
_5 7 5— gravel, damp. —
B 68.0-8.0| 100% S 0.0 SC T
]
7 Clayey Sand: as above.
]
- -
Bottom of boring at 8.0 feet.
- -
o -

PROJECT __RAAP EQ Basin Closure

LOCATION __Radford, Virginia
JOB NUMBER __83!-210-0!

GEOLOGIST __RT Church

DRILL RIG __Hollow Stem Auger

DRILLING COMPANY __Bedford Orilling Services
DATE DRILLED __8/23/88

SURFACE ELEVATION _1708.58 ft MSL

TOTAL DEPTH OF HOLE __8.0 Feet

WATER LEVEL




LOG OF BORING BG-08

DRILL RIG

JoB NUMBER __83!-210-0!

GEOLOGIST __RI Church

Hollow Stem Auger

SURFACE ELEVATION _.1702.91 ft MSL
TOTAL DEPTH OF HOLE __19.0 Feet
WATER LEVEL

75 Feet

Radian Corporation
Herndon, VA
Page 1 of 1
L]
>
[T} ] -
= 2 E > 3 i § =
- 3 2 § Q -
I o » o a T
- a o = 0 -
& ] % ] =] 3 &
& » ] & 3 = 2 u MATERIALS DESCRIPTION
B RAAP-8G 2.0-4.0} 100% 4 0.0 SC Clayey Sand: fine grained, brown, trace -
08-04 3 mica, toose, damp.
01 4
- 4 -
™ 4.0-8.0( 100% 3 0.0 sp 1 T
3
2
3
_5 5—4 Sand: fine grained, brown, trace clay, -
trace mica, loose, damp.
B 8.0-8.0 100X 3 0.0 SP 7 7
2
3
- 3 - -
Sand: as above, wet at 7.5 feet below !
Qrade.
F 8.0-10.01 100% 2 0.0 SpP 7 T
1
2
- 3 - -
Bottom of boring at 10.0 feet.
- 9 1
X 1 1
—15 —- 15-J —
PROJECT __RAAP EQ Basin Closure DRILLING COMPANY __Bedford Oriling Services
LOCATION __Radford, Virginia DATE ORILLED __9/23/98
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PURPOSE OF DOCUMENT

This Chemical Data Acquisition Plan (CDAP) is for use by field and
laboratory personnel during the Bioplant Equalization Basin Closure Site
Investigation/Evaluation at Radford Army Ammunition Plant (RAAP). The CDAP
details the procedures for sample collection, sample analysis, and quality control
measures. Conformance with the plan by field and laboratory personnel will ensure a

quality and thorough site investigation.

The success of the closure at RAAP depends upon the field and laboratory
personnel closely following guidance provided in the CDAP. Every effort will be made
to ensure adherence to the procedures provided in the CDAP.

MLM/057
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Radford Army Ammunition Plant Chemical Data Acquisition Plan Approval

This Chemical Data Acquisition Plan was developed for the Bioplant Equalization Basin
Site Closure at Radford Army Ammunition Plant, Radford, Virginia. The signatures of
key project personnel below indicate concurrence with the procedures specified in the
plan and a commitment to communicate the plan and the philosophy of quality to all

project personnel.

Torsten Rothman, Contract Manager

Signature: Date:

William Hearn, Project Manager

Signature: Date:

Steve Falatko, Project QA Coordinator

Signature: Date:

This plan is approved for use in the Radford Army Ammunition Plant, Bioplant
Equalization Basin Site Closure.

Steve Lantz, USACE Project Manager

Signature: Date:

Marc Gutterman, USACE Project Chemist

Signature: Date:
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1.0 PROJECT DESCRIPTION

This section provides a brief project description, an overview of project

objectives, the environmental setting and a site description.
1.1 Background

This Chemical Data Acquisition Plan (CDAP) outlines a site
investigation/evaluation for the proposed closure of the Bioplant Equalization (EQ)
Basin at Radford Army Ammunition Plant (RAAP), Radford, Virginia. A closure plan
has been approved by the Virginia Department of Environmental Quality (VaDEQ).

The plan is entitled "Closure, Contingent Closure, and Contingent Post-Closure Plans for
Radford Army Ammunition Plant’s Equalization Basin HWMU-10 and SWMU-10" dated
12 December 1995. The basin was originally part of the wastewater treatment system at

RAAP, but has been taken out of service.

The EQ Basin received wastewater from various manufacturing processes
at the facility. The EQ Basin is constructed of an approximate 12-inch thick bentonite
liner overlying compacted soil made up of sand, silt, and clay. This CDAP provides for a
site investigation to determine if the subsoil under the liner contains concentrations of
the chemicals of concern in excess of background concentrations of those chemicals. The

closure plan identifies 70 Hazardous Constituents of Concern (HCOC).

Under contract to the U.S. Army Corps of Engineers, Norfolk District,
Radian will perform a site investigation to characterize shallow subsurface soils for the
presence of organics, metals, and cyanide. Radian also will characterize the materials
comprising the basin liner and the basin’s concrete wall for waste disposal purposes. The
investigation will be completed according to Delivery Order #10, Contract DACA65-95-
D-0030. This document is prepared according to the USACE requirements outlined in
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Chemical Data Quality Management for Hazardous Waste Remedial Activities, ER 1110-1-
263, 1 October 1990, and in Requirements for the Preparation of Sampling and Analysis
Pians, EM 200-1-3, 1 September 1994.

12 Objective

The objective of this site investigation/evaluation is to determine if
HCOC:s have impacted the subsoil below the basin liner in concentrations greater than
found in background soil samples in the area of the basin and to determine the proper
disposal procedure for the liner and concrete wall. This information will provide input
to the type of closure required for the EQ Basin.

1.3 Environmental in

This subsection describes the environmental setting of the Radford Army
Ammunition Plant (RAAP), Radford, Virginia. Included in the subsection are
discussions of the site topography, geology, hydrogeology, and surface water features
based on data compiled from existing RAAP records.

1.3.1 Topography

The site is located in the Valley and Ridge Physiographic province of
southwestern Virginia. Within the RAAP, the EQ Basin site is located along the upper
flood plain of the New River, which makes a horseshoe meander through the plant
property. The ground surface elevation of the site generally slopes northward with a
relief of 1,707 feet mean sea level (ft MSL) to 1,684 ft MSL at the New River (Norfolk
COE, 1977).
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132 Geology

According to Norfolk COE (1977), the site lies on the Pulaski thrust sheet
approximately 1 mile from the fault zone. The site is underlain by the Cambrian-age
Elbrook formation, which consists of light to dark grey argillaceous limestone. Much of
- the Elbrook formation beneath the site has been brecciated by mass movement along the
fault plain, but has been recommended with a fine-grained limy matrix. Bedrock was
encountered in test borings, installed before the EQ basin was constructed, at depths
between 16 and 20 feet, and was found to be sloping northward.

The unconsolidated material above the bedrock consists an average of
18 feet of alluvium comprised of two distinct layers. The shallower alluvial layer is
composed of brown to orange micaceous silts and very fine to fine-grained sands with
traces of quartz gravel and cobbles. The shallower alluvial layer ranges from 10 to
15 feet thick. The deeper alluvial layer is composed of fine to coarse-grained sand and
quartz gravel and cobbles. The deeper alluvial layer ranges from 2 to 6 feet thick.

Discontinuous layers of residual soils, typically less than 2-feet thick, are
encountered in places between the alluvium and top of bedrock. The residual soils are
composed of gravel-size bedrock fragments within a silt matrix.

Fill material was encountered in two test borings previously installed
through an earthen dike around an abandoned lagoon. The fill material was composed
of fine sand and silt.

133 Hydrogeology

According to Norfolk COE (1977), the average depth to groundwater,
encountered at the time the test borings were drilled, was 15 feet. The water table is
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present within the deeper alluvial layer. It is anticipated that groundwater flows
northward to the New River.

1.3.4 Surface Water

According to Norfolk COE (1977), surface water drainage at the EQ basin
site is northward, towards the New River.

14 Site Description

The EQ Basin served as a surge/settling basin for the biological
wastewater treatment at RAAP. The basin was operated from 1980 until 1994. The

following types of wastewater flowed into the basin:

° Non-acidic wastewater from propellant manufacturing;

] Wastewater from nitroglycerine manufacturing and alcohol
rectification; and

o Wastewater from ethyl ether recovery.

Solids (sludge) that settled out over the operating life of the basin were removed in
November 1995. The sludge was managed as a hazardous waste, K044.

. The equalization basin was constructed over an abandoned nitrocellulose
settling basin. All sludge was removed and fill material was placed and compacted. A
12-inch thick bentonite bottom was added onto the compacted fill. For flood protection,
a concrete wall was constructed on top of the dike in 1987. The basin is located on the
south bank of the New River.
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2.0 CHEMICAL DATA QUALITY OBJECTIVES

The primary objective of this CDAP is to ensure that data is of the quality
necessary to characterize shallow subsurface soils for the presence or absence of
organics, metals, and cyanide, and to determine whether any additional investigation/
remediation work is necessary. Data quality objectives (DQOs) include statements of the |
acceptable levels of measurement uncertainty in chemical data. Measurement objectives
are established in terms of precision and accuracy, completeness, representativeness, and

comparability.

The overall project quality objectives are to:

] Collect representative samples specified in Section 4 in an effort to
determine the presence or absence of organics, metals, or cyanide at
the site;

o Ensure data comparability through the use of standard methods and

controlled systems to collect and analyze samples; and

o Provide analytical results of known and acceptable precision and
accuracy.

The overall uncertainty in chemical data is a function of sampling design,
field procedures, and analytical procedures; therefore, attention to quality is required in
all of these aspects of the data gathering effort.

Procedures and methods performed in the laboratories will be documented
in the form of standard operating procedures (SOPs) which meet or exceed the
requirements specified in the analytical methods. This includes the routine analysis of
quality control samples which are described in more detail in Section 6.0. Sampling

procedures are described in detail in Section 4.0.
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2.1 Precision and Accuracy

Precision is a measure of the reproducibility or agreement among repeated
measurements. Precision is typically evaluated by calculating the relative percent
difference (RPD) between the results from one or more types of "duplicate” analyses.
The formula for calculating RPD is:

_ (S-D)
725Dy~ ¥

first sample result
duplicate sample result

where:

W n

S
D

The overall precision of the entire sample collection, handling, preparation,
and analysis process will be evaluated through the analyses of field duplicates. For field
duplicates, an RPD of <50% is the goal of this program. The precision of the
laboratory operations will be evaluated through the analyses of duplicate laboratory
control samples. Laboratory precision requirements are detailed in Section 6.0.

The evaluation of precision is often combined with an evaluation of
accuracy through the use of spiked sample aliquots, or matrix spike/matrix spike
duplicate (MS/MSD) pairs. A known amount of the compound of interest is added to
each of two aliquots of the field sample prepared in the laboratory. The spiked samples
are then treated to the same handling, extraction, cleanup, and analysis steps as the field
samples. The RPD for the spiked samples is calculated and used to evaluate the effects

of the matrix on precision and accuracy.

Accuracy is a measure of the agreement between a measured value and a
reference or “true” value. Because the "true” concentration of an analyte in a field

sample is never known, accuracy in field samples is evaluated through the use of spiked
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sample pairs (MS/MSD). As noted above, a known amount of the compound of interest
is added to each of two aliquots of the field sample prepared in the laboratory. The
spiked samples are then treated to the same handling, extraction, cleanup, and analysis
steps as the field samples. The accuracy is expressed as percent recovery (%R). The
formula for calculating %R is:

%R = SR - SR) 100
SA
where: SSR = spiked sample result
SR = sample result
SA = spike added

The objective of this investigation is to achieve method-specified
acceptance criteria for precision and accuracy which are presented and discussed in
Section 6.0. These limits are based primarily on method validation studies as typically
measured in matrices developed from laboratory reagent blanks. Recoveries in actual
environmental samples may be less than the method-specified requirements because of
matrix interferences. Matrix interferences cannot be controlled but will be evaluated and
described in the final report.

22 - Completeness

Completeness is expressed as the percentage of the amount of valid data
(i.e., data which meets the measurement objectives) obtained compared to the amount of
data planned. The objective of this project is 90% completeness. Conditions which
prevent reaching this objective, such as significant sample matrix difficulties, or sample
loss will be evaluated and addressed in the final report.
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2.3 Representativeness

The purpose of sampling is to obtain data that represent the system being
studied. Representativeness is achieved by carefully selecting sampling sites, sample
locations, and sampling intervals; and controlling procedures for sample collection,

preservation and handling. Detailed sampling procedures are described in Section 4.0.

24 Comparability

Comparability is a qualitative measure of the confidence with which data
sets can be compared. Data comparability will be achieved by following approved,
standard analytical procedures and by reporting results in standard units of measure, as

required in the specific methods.

2.5 Quality Control Samples

The following sections describe quality control samples which will be
prepared during both field and laboratory activities.

251 Field Quality Control Samples

The following samples will be used to assess the quality control of field
operations. The frequency for field QC sample collection is discussed in Section 6.0.

. Trip Blanks--Trip blanks are samples of organic-free water (HPLC-
grade water) which have been transported unopened from the
sample bottle preparation area to the sampling site and finally to
the laboratory, and will be analyzed for volatile organics. Trip
blanks identify the potential for sample contamination from sample
bottles and transportation.
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. Field Blanks--Field blanks are samples of organic-free water
(HPLC-grade water) which are poured directly into the sample
containers in the vicinity of the sampling locations, and will be
analyzed for volatile organics. Field blanks identify the potential for
sample contamination from the ambient air,

. Equipment Rinsate Blanks--Equipment rinsate blanks are samples
of organic-free water (HPLC water) which are poured over the
sampling equipment after decontamination. They are designed to
identify the potential for cross-contamination of samples from
improperly decontaminated equipment.

. Duplicate Field Samples—-Duplicate field samples are used as
indicators of overall measurement data precision. The analysis of
duplicate samples involves collecting two samples from the same
sampling location and handling them as separate samples. Precision
estimates based on duplicate sample results incorporate both
sampling and analytical variability.

J QA Duplicate Samples--The QA samples are duplicate samples
which will be sent to EA Laboratories, as specified by the Norfolk
COE. The QA field duplicates will be assigned the same sample
number as the initial sample so results may be easily correlated and
used as an independent assessment of combined sampling and
analytical variability.

252 Laboratory Quality Control Samples

The following QC samples will be used to control and assess data quality in
the laboratory.

o System Blank--Deionized water will be analyzed after calibration to
~ assess system contamination.

o Method Blank--Reagent water will be taken through the extraction
process as though it were an actual sample.

o Calibration Check Sample--A standard will be used to verify
instrument calibration.
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. Laboratory Control Sample (LCS)--Known concentration of
alternate-source reference materials will be spiked into an aliquot of
deionized water. This sample is taken through the digestion/
extraction process as though it were an actual sample. The purpose
of an LCS analysis is to verify that the analytical system remains in
control.

. Matrix Spike/Matrix Spike Duplicates (MS/MSD)--Splits from field
samples will be spiked with known concentrations of reference
materials and taken through the entire extraction and analysis
process. The matrix spike allows the laboratory to assess the
efficiency of extraction, accuracy of the analysis, and possible matrix
effects. Analysis of a duplicate matrix spike, another aliquot of the
sample spiked at the same concentration as the MS, allows the
laboratory to assess precision at known concentrations.

. Surrogate Spikes--Identifiable compounds not present in the sample
matrix are added to every field sample to evaluate method accuracy.
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3.0 PROJECT ORGANIZATION AND FUNCTIONAL AREA
RESPONSIBILITIES

The project team for the RAAP Equalization Basin Site Closure will be
composed of a contract manager, a project manager, a quality assurance coordinator
(QAC), laboratory coordinator, and a field task leader. Roles and responsibilities of key

personnel are discussed below.

3.1 Roles and Responsibilities

Mr. Torsten Rothman will serve as the Contract Manager. In this role
Mr. Rothman will have the overall responsibility, authority, and accountability for the
project. He will function as the primary interface between the USACE and the project
tearn. In executing these duties, he will:

o Ensure that all contractual requirements are met;
] Initiate work plans in accordance with client directions;

. Keep the USACE project manager informed on all aspects of the
program;

o Be available to the Prdject Manager for action on any problem
requiring additional management or technical support; and

o Review technical project outputs prior to issue. |

Mr. William Hearn will serve as the Project Manager. In this capacity, he
will be responsible for organizing and directing the technical activities of the project and
for reporting the results of these activities. He will have day-to-day interaction with the
technical staff. In the execution of these duties, Mr. Hearn will:
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° Establish technical objectives and direct the preparation and review
of work plans;

. Be responsible for responding to work plan revisions;

o Adpvise the contract manager of technical progress, expenditures,
program needs, potential problems, and recommended solutions;

. Ensure technical quality of reports, memoranda, and other
communications through review of results; and

o Maintain contact with the USACE project manager in areas that
require decisions on technical matters.

Mr. Steve Falatko will serve as the QAC. In this role, he will be
responsible for developing and executing quality assurance (QA) activities in all phases
of the project. In fulfilling these responsibilities, he will:

o Coordinate any external QA audit activities requested by the
USACE;

o Serve as an in-house consultant to the project manager and task
leaders in defining data quality goals or requirements;

o Implement any necessary corrective action; and
o Document the results of all QA/QC activities in reports to project

management and to clients.

Mr. Todd Church will serve as task leader for the field investigation. His
responsibilities include field preparation, supervision of field activities, and preparation
of the final report. The general responsibilities of the task leader are as follows:

° Supervise the subcontractor activities;

o Maintain close contact with the project manager so that schedule,
budget, and/or technical problems are addressed in a timely
manner;
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° Coordinate day-to-day QC activities and completion of daily quality
control reports (DQCRs), as required as part of the internal QC

system;

. Serve as site safety officer during the field investigation and ensure
compliance with the SSHP;

. Ensure compliance with all QC acceptance criteria as specified in
the CDAD; and

. Keep the QAC and project director advised of any quality problems
that arise.

Mr. Church will also supervise the project field staff, and will be
responsible for all on-site activities, including any necessary coring activities, sample
collection, field analysis, chain of custody, and reporting.

The laboratory client services representative will also be Mr. Steve Falatko.
He will have ultimate responsibility for ensuring that all analyses performed at the
laboratories adhere to the methods and criteria specified in Section 6.0 of this CDAP.

32 Laboratory Qualifications

The RAAP subsurface and background samples will be analyzed by
Quanterra incorporatcd in West Sacramento, California, and Savannah Laboratories in
Tallahassee, Florida, depending on the specified method. Radian’s laboratory in Austin,
Texas, will perform the liner and concrete sample analyses. All of the laboratories have
been certified by the USACE Missouri River Division.

33 Subcontractor Qualifications

A Virginia licensed drilling company will be subcontracted to provide all
drilling and subsurface sampling for the project. At the time this CDAP was prepared,
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the drilling subcontractor was not selected. This plan will be updated at the time the
drilling subcontractor is selected.
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4.0 FIELD ACTIVITIES

A field sampling program will be conducted at the EQ Basin site at the
RAAP in support of the closure plan for the EQ Basin. This plan was part of the
document entitled, "Closure, Contingent Closure, and Contingent Post-Closure Plans for
- Radford Army Ammunition Plant’s Equalization Basin HWMU-10 & SWMU-10,
Radford, Virginia®, dated December 12, 1995. The field activities include chip sampling
of the concrete flood control wall installed around the EQ Basin, sampling of the soil
cement liner which served as the floor of the EQ Basin, sampling of the subsoil beneath
the soil cement liner, and sampling of background soil similar to the subsoil below the
soil cement liner. Chemical analytical data will be used to determine the appropriate
procedures for the EQ Basin closure and the disposal options of the wastes generated
during closure activities. The required equipment, field procedures, field documentation,

and site-specific investigation strategies are discussed in detail in this section.

41 . List of Equipment, Containers, and Supplies

Table 4-1 summarizes the specific equipment, containers, and supplies

required for the collection of the field samples.

42 Sampling Locations

The RAAP EQ Basin Closure Plan specifies the number and location of
the sample of the concrete flood wall, the soil cement liner and associated subsoil, and
the background soil.
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Table 4-1

List of Supplies

Sampling Equipment and Supplies: -

L

=)

Sampling Containers

Stainless Steel Hand Augers
Split Spoon Samplers

Boring Log Forms

Daily Quality Control Report Sheets
Camera and Film

One-gallon Plastic Storage Bags
Marking Pens

Hammers and Chisels

Portable Concrete Corer
Traffic Cones

Coolers with Ice

Stainless Steel Bowls

Measuring Tape

Chain of Custody Forms and Seals
Shipping Airbills

Field Notebook

Sample Labels

Drum Labels

Trash Bags

Plastic Sheeting

Bentonite Pellets

Decontamination Equipment and Supplies: : -

Phosphate Free Detergent
Scrub Brushes

Steam Cleaner

Plastic Squirt Bottles
Trash Bags

Potable Water

Distilled/Deionized Water
Organic-Free Water
Plastic Wash Tub

Paper Towels

Plastic Sheeting
Five-gallon Buckets
Aluminum Foil

Safety Equipment:

on site.

As specified in Radian’s Slte-Speaﬁc Safety and Health Plan (SSHP) The SSHP will
be approved by the Norfolk District Industrial Hygienist prior to beginning any work
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42.1 Concrete Flood Wall Samples

Chip samples of the concrete flood wall around the EQ Basin will be
collected from four representative locations and analyzed for hazardous waste
characteristics. The exact locations of these chip samples will be finalized in the field by
the supervising geologist in consuitation with RAAP personnel. These chip samples will
be collected by hand using hammers and chisels. These samples will be analyzed for the
toxicity characteristic analytes following the TCLP extraction.

422 Soil Cement Liner

One composite sample of the 1-foot thick soil cement liner will be
collected from the EQ Basin and analyzed for hazardous waste characteristics. Cores of
the liner will be collected from seven randomly-selected nodes out of the 15 total nodes
shown on Figure 4-1. The final locations of the liner samples may be adjusted in the
field in order to collect samples at locations where cracks in the liner may have allowed
leakage of wastewater to the subsoils. The liner will be cored using a diamond bit core
barrel. Samples will be chipped off each of the seven cores with hammers and chisels,
and then composited to make a single composite chip sample. This sample will be
analyzed for the toxicity characteristic analytes following the TCLP extraction.

423 Subsoil

Seven samples of the subsoil below the soil cement liner will be collected
from the same locations used to obtain liner samples. Subsoil samples will be collected
at a depth of 0-6 inches below the bottom of the liner with a stainless steel hand auger
and stainless steel trowels. These soil samples will be analyzed for the HCOCs.
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42.4 Background Soil

Eight soil borings will be drilled at locations upgradient of the EQ Basin in
order to obtain soil samples for characterization of background chemical concentrations.
These borings will be located in areas that are reasonably expected to be
uncontaminated by industrial activities, and will be finalized in the field by the
supervising geologist in consultation with RAAP personnel. One sample of background
soil will be collected and analyzed per boring, for a total of eight background soil
samples. The borings will be drilled with a hollow-stem auger drill rig using a minimum
2-inch diameter, standard split spoon to collect the soil samples. The background soil
samples will be collected in soil that is lithologically similar to the subsoil below the
liner. These samples will be analyzed for HCOCs.

43 General Information and Definitions
43.1 Laboratory Information

Laboratory analyses will be conducted by Quanterra Incorporated in
Sacramento, California, Savannah Laboratories in Tallahassee, Florida, and by Radian’s
laboratory in Austin, Texas. EA Laboratories will serve as the COE-designated QA
laboratory.

4.3.2 Decontamination Procedures for Drilling and Sampling Equipment

All hand-held sampling tools that will come in contact with samples will be

decontaminated by the following:

1. Wash in a phosphate-free detergent and potable water solution;
2. Rinse with potable water;
3. Rinse with distilled water;
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4, Final rinse with organic-free water; and
5. Air dry.

Large pieces of equipment, such as the drilling rig and hollow-stem augers,
will be decontaminated by steam cleaning with potable water. Decontamination of this

equipment will take place on a temporary decontamination pad.

Decontamination procedures will take place at the start of field work and
between each sample collection. The subcontractor will supply several split spoon
samplers so that a stock of decontaminated split spoons will be available during the
background soil sampling effort. Wash and rinse water generated during
decontamination activities will be handled in accordance with the procedures outlined in
Section 4.3.3 of this plan.

433 Disposal of Drill Cuttings and Decontamination Water

Drill cuttings will be generated during the background soil sampling effort.
Drill cuttings will be containerized in DOT-approved S5-gallon drums. Each drum will
be labelled showing its content, origin, and date of generation. The drum contents will
be sampled for waste characterization, and disposal options will be coordinated with
RAAP personnel following receipt of the analytical results.

Following completion of the subsoil sampling effort, any volume of soil

remaining will be placed back into the coreholes.

Following completion of the liner coring and sampling effort, the remaining
volume of the liner cores will be temporarily stored in a plastic-lined 55-gallon drum.
These cores will be held so that they can be included in the final closure procedures
along with the rest of the liner. This drum will also be labelled showing its content and
dates of generation.
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All decontamination water will be containerized in DOT-approved
55-gallon drums. Each drum will be labelled showing its content, origin, and date of
generation. The drum contents will be sampled for waste characterization, and disposal
options will be coordinated with RAAP personnel following receipt of the analytical
results.

434 Site Restoration

The EQ Basin will be restored to its original condition following
completion of the sampling activities. Coreholes through the liner will be backfilled with
hydrated bentonite to seal the holes and prevent any rainwater that may collect in the
basin from draining to the subsoil. The background soil borings will be backfilled upon
completion with a Portland cement and bentonite grout. The restoration efforts must

meet the approval of RAAP personnel.

43.5 Utility Clearance

RAAP personnel will conduct site utility clearance investigations following
agreement on the location of proposed background soil borings. Utility clearances will

be obtained prior to initiating site activities.

44 Sampling and Analysis Procedures

A total of 15 soil samples (7 from the subsoil below the liner and 8 from
background soil borings) and a total of 5 chip samples (4 from the concrete flood wall
and 1 composite from the soil cement liner) will be collected during sampling activities
at the site. This section describes the sampling methodologies including sampling and
QA/QC procedures; analysis; and sample containers, preservation, and holding times.
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44.1 Soil Sample Collection

Soil samples, including QA/QC samples, will be collected for laboratory
analysis from 15 locations at the site. Seven of the samples are from the basin liner

subsoil, and eight are from background soil borings located upgradient of the basin.

Samples of basin liner subsoil will be collected from a depth of 0 to 6
inches below the bottom of the liner with a stainless steel hand auger. Samples will be
collected by advancing the hand auger to the 6-inch depth, removing it from the hole,
and then initially filling the sample containers for volatile organic analysis directly from
the auger bucket. After the volatile organics containers are filled, the remainder of the
sample volume will be mixed in a stainless steel bowl before filling the remainder of the
sample containers for the other analyses. Basin liner subsoil will be lithologically
described by a Radian geologist.

Samples of background soil will be collected from soil borings by the
drilling subcontractor using 2-inch or 3-inch diameter, standard split spoons. Background
samples will be collected by retrieving the split spoon from the borehole and initially
filling the sample containers for volatile organic analysis directly from the opened split
spoon. After the volatile organics containers are filled, the remainder of the sample
volume will be mixed in a stainless steel bowl before filling the remainder of the sample

containers for the other analyses.

| Each background soil boring will be continuously sampled and
lithologically described in order to determine the depth at which the background soil,
lithologically similar to the basin liner subsoil, is first encountered. The background soil
borings will be drilled using a maximum 4.25-inch inside diameter hollow-stem auger.
All lithologic descriptions will be made by the Radian geologist while on site and

recorded on a geologic log, an example of which is shown in Figure 4-2. All soil samples
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Figure 4-2  Geologic Log
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will be visually classified according to the Unified Soil Classification System (ASTM-D-
2488). Completed logs will be included in the final report.

Soil samples will also be screened in the field for the presence of total
organic vapors by allowing a portion of each sample to volatilize in a sealed plastic bag
for a minimum of 15 minutes in a warm location. The probe of an HNu photoionization
detector (PID) will be inserted into the bag to measure the organic vapor concentration.

These measurements will be recorded on the geologic logs.

Immediately after filling, all soil sample containers will be affixed with
sample labels showing field samplé number and other required information (see
Section 4.7) and cooled to approximately 4°C by placing them in a durable cooler

containing regular ice.
442 Basin Liner/Flood Wall Chip Sample Collection

A total of five chip samples for the purpose of hazardous waste
characterization will be collected from 11 locations at the site. One sample will be a
composite from seven cores of the soil cement basin liner. The remaining four chip

samples are from the concrete flood wall located around the basin.

Samples of the soil cement basin liner will be collected by initially coring
the liner in seven locations with a portable concrete coring machine using a minimum
6-inch diameter diamond tip core barrel. After the core barrel penetrates the 1-foot
thickness of the liner, the resulting liner core will be removed and placed on plastic
sheeting. After all the cores are collected, the sides of each liner core will be chipped
with a hammer and chisel along the entire height of the core. The chips from each core

will be mixed to create one composite sample.
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Four chip samples of the concrete flood wall will be collected from four
locations with a hammer and chisel. The concrete chips will be collected on plastic
sheeting at the bottom of the wall at each sample location until sufficient sample volume

is collected.

Immediately after filling, all chip sample containers will be affixed with
sample labels showing field sample number and other required information (see
Section 4.7) and cooled to approximately 4°C by placing them in a durable cooler

containing regular ice.

Use of the portable coring machine will require an electrical source to
power the machine, and a water source to supply water to cool the barrel during coring.
The water will be collected at each coring location with a "wet-dry" vacuum and then
placed into 55-gallon drums, which will be handled in the same manner outlined in
Section 4.3.3.

44.3 Analyses

Table 4-2 presents a summary of the analyses to be performed on all soil
samples and the chip samples from the basin liner and concrete flood wall. Sample
preparation and chemical analysis will be performed according to procedures published
in Test Methods for Evaluating Solid Waste: Physical/Chemical Methods, SW-846 (EPA,
Third Edition, November 1986 and its Updates, September 1994).

4.4.4 Sample Containers, Preservation, and Holding Times

The sample containers, preservation, and holding times are summarized in
Table 4-3. All containers used for chemical analyses will be precleaned by the container

supplier, in accordance with EPA protocol.

MLM/0S7
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Table 4-2

Sampling and Analysis Summary

f

| Equipmen Trip N
L Rinsate Blank/Field Total AR External QA

Methods 8021 and 8240B | Volatile Organics 7/8 1/0 1/1 1/1 2/2 26 2
Methods 8070, 8090, 8110, | Scmivolatile 78 11 1/1 1/1 0/0 n 2
8121, 8151, 8270B, 8310, Organics

and 8330

Method 8080A Pesticides/PCBs 8 1/0 171 11 0/0 2 2
Methods 6020 and 7471 Metals /8 1/0 /1 11 0/0 p ] 2
Method 9012 Cyanide 78 1/0 11 11 0/0 2 2
Method 1311 Pull TCLP Suite s 0 0 0 0 5 2

*Bquipment rinsate bianks include one aqueous sample generated from the soil sampling equipment rinsate from the auger used for the subsurface sampling; and one sample generated from the

split spoon used for the background sampling equipment rinsate.

QA ficld duplicate samples submitted to EA Laboratories for analysis, including trip blanks for volatile organics.

MLM/057
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Table 4-3

Sample Containers, Preservation, Holding Times, and Laboratory

Container No., ~. " Preservation and . Maxim um Holding Time Laboratory Performing 1‘1
Reference Method Volame, and Type Storage Requirements | - (Preparstion)/Analysis Analysis
Soil Samples
8021A (2) 120-mL glass, 4°C N/A Savannah
Teflon-lined cap
8240B (2) 120-mL glass, 4°C N/A Savannah
Teflon-lined cap
8070
8090
8110
8121
(2) 500 mL glass, . '
8151 wide mouth jar 4°C 7 days/40 days Savannah
8270B
8310
8330
8080A
6020 180 days Quanterra
74N (1) 500 mL glass, 4°C 28 days Quanterra
wide mouth jar
9012 N/A Quanterra
Concrete Samples
TCLP (1311) (1) 125 mL giass jar 4°C 7 days Radian
and (1) 500 mL glass,
wide mouth jar
el
MLM/057
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4.5 uali urance/Quali ontrol Sample

A field QA/QC program will be used to ensure that data quality objectives
are met. Sample collection errors will be controlled through the use of standard sample
collection methods and field log books. Environmental matrix effects will be estimated
" by evaluating standard QA/QC samples such as matrix spikes and field duplicates. The
following field QA/QC samples will be collected:

o Trip Blanks. One trip blank will accompany each cooler containing
volatile organic sample containers, and analyzed only for volatile

organics;
o Duplicate Sample. One duplicate soil sample will be collected

during this subsurface investigation;

o QA Split Sample. One QA split soil sample will be collected and
shipped to the government’s QA laboratory;

° Matrix Spike and Matrix Spike Duplicate (MS/MSD). One
MS/MSD pair will be collected from both the subsurface

investigation and from the background sampling;

o Equipment Rinse Blank. One equipment rinse blank will be
collected from the soil sampling equipment; and

o Field Blank. One field blank consisting of organic-free water will be
collected from both the subsurface investigation and from the
background sampling and analyzed only for volatile organics.

4.6 Field Documentation

A field log book and daily quality control report (DQCR) will be
maintained by the supervising Radian geologist. A copy of a DQCR sheet is presented
in Figure 4-3. All observations made during field activities will be recorded in indelible
ink as necessary to maintain a thorough record of all field activities. The field log book
is a bound book with sequentially numbered pages and a unique document control
MLM/057
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Figure 4-3. AE Daily QC Report

DAILY QUALITY CONTROL REPORT

REPORT No. CONTRACT No. DATE
LOCATION OF WORK

DESCRIPTION OF WORK

WEATHER RAINFALL (INCHES) _______ TEMPERATURE MIN
WIND DIRECTION

1. WORK PERFORMED

2. SAMPLES COLLECTED

3. PERSONNEL AND VISITORS AT SITE

SITE MANAGER:
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number. All corrections will be crossed out with a single line. The Radian field
geologist will sign and date the logbook and DQCR sheets at the end of each work day.
Radian will submit the DQCRs to the USACE project manager at the conclusion of the
field program.

4.7 Sample Chain of Custody, Packing, and Transportation

A sample label and custody seal, shown in Figure 4-4, will be affixed to all
sampling containers submitted for laboratory analysis. The labels will document the
sample type, matrix, initials of the sampler(s), sampling locations, depth, time, date, and
unique number assigned to each sample. Indelible ink will be used to complete all

sample labels.

A chain-of-custody record, shown in Figure 4-5, will be used to record the
number of samples collected and the corresponding laboratory analyses; indelible ink will
be used. Information on this form includes time and date of sample collection, sample
number, type of sample, sampler’s name, preservatives used, and any special instructions.
Samples collected for matrix spike/matrix spike duplicate analysis will be identified on
the chain-of-custody form. A copy of the chain-of-custody form will be retained by the
field geologist along with other field documentation.

All samples will be kept on ice in a double plastic bag following collection
and during shipment. The samples will also be sealed in plastic bags. The samples will
be stored upright in a durable ice chest. Sufficient packing material (i.e., vermiculite)
will be used to separate the bottles, filling any intervening voids.

The ice will be placed above and around the top of the sample containers.
The remaining space will be filled with additional packing material. The chain-of-
custody form will be sealed in a plastic Ziploc® bag and affixed to the top lid of the

cooler. The cooler will be secured by completely wrapping it with strapping tape around

MLM,057
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Field Number
Sample Type:
Client:

Figure 4-4. Sample Label and Custody Seal

Location:

Preservative:

Sampler:

Date:

Comment:

4-17

6-89-31426

9ZrLE-68-9

ATTENTION:
BEFORE OPENING

ATTENTION:
BEFORE OPENING

i.D. #

NOTE IF CONTAINER
WAS TAMPERED WITH.

NOTE IF CONTAINER
WAS TAMPERED WITH.
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pI033Y Apoysn)-jo-urey) °§-p arndyy

)

. Return Original to Originatr
,.A.E!ﬂﬂ Chain of Custc  Record O Yes 0 No
Project No. Project Name / ANALYSES /
Samplers (Name/Signatusre)
Comments
(Type ot Container,
Field Collection No. of Special Preservation,

Number | Dawe | Time Sample Name Bottles Spedal Handling, elc )
Relinquished by: (Name/Signare) Daw/Time Received by: (Name/Signskre) Daw/Time Carner: (In person, Fed X, UPS, eic.)
Relinquished by: (Name/Signakws) Date/Time Recoived by (Name/Signaiue) Daw/Time Caurier: (In person, Fad X, UPS, elc.)

]Relinquished by: (Name/Signakwre) Daw/Time Received by. (Name/Signatre) Daw/Time Carier: (In person, Fed X, UPS, eic.)

General Comments:

Distribution: Original: Accompanies Samplies (Retum 1 Originator), Yelow Copy: Field Crew, Pink Copy: Laboratory Files
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both ends. If there is a drain on the cooler, it will be taped shut. Custody seals, shown
in Figure 4-4, will also be affixed to coolers to indicate tampering.

Samples will be shipped daily to the laboratory by overnight courier. The
laboratory will be notified at least one week before samples are shipped to coordinate

delivery. The following address will be used for sample shipment:

Lou Schneider

Savannah Laboratories

2846 Industrial Plaza Drive
Tallahassee, Florida 32317-3056
(904) 878-3994

Nilo Ligi

Quanterra Incorporated

880 Riverside Parkway

West Sacramento, California 95605
(916) 374-4427

Kelly Young

Radian Corporation

14046 Summit Drive, #101
Austin, Texas 78728
(512) 244-08S5

Quanterra will perform the soil analyses for the metals and cyanide. Savannah
Laboratories will perform the volatiles organics, semivolatile organics, and
pesticides/PCBs analyses. Radian will perform the TCLP analyses.

If Saturday delivery is required, samples are to be sent to the same
addresses. For coordination of sample delivery on Saturday, mark "Saturday Delivery"
on the Federal Express airbill.

MILM/057
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External QA Samples will be sent to:

EA Laboratories

19 Loveton Circle

Sparks, Maryland 21152

ATTN: Sample Management Office

MLM/057
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5.0 LABORATORY ANALYTICAL PROCEDURES

The methods and procedures that will be used to prepare and analyze
samples are discussed in this section. Laboratory-specific SOPs and laboratory protocol
specifications are on file at the laboratories and are available for review upon request.
Individual parameters, analytical methods, and reporting limits to be used are listed in
Table S5-1. Table 5-2 lists the analytical methods by analyte, the preparation technique
and method, and the analysis technique and method. All of the tables for this section

are presented at the end of the section.

The analytical methods to be used in this project require the measurement
system to initially satisfy specific criteria for calibration linearity, reference material
recovery, and freedom from contamination. Results of control samples will be used to
monitor any changes in the quality of data being produced and indicate which corrective
actions are necessary to correct an out-of-control condition. An out-of-control condition
is defined as:

o Detection of any compounds of interest in a method blank at
concentrations greater than or equal to the reporting limit, with the
exception of common laboratory contaminants. The analyte
considered a common laboratory contaminants is methylene
chloride. Detection of methylene chloride at concentrations greater
than or equal to three times the reporting limit will necessitate
corrective actions.

° Failure to meet the acceptance criteria for recovery of any
compound of interest in a laboratory control sample (LCS).

° Exceeding the acceptance criteria for matrix spike recovery and
subsequent failure to meet the acceptance criteria for an LCS for
the same parameter(s). Any parameter that fails the matrix spike
test but passes the LCS test will be flagged as suspect for the
parameter because of matrix effects.

MLM/057
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When an out-of-control situation is detected, efforts are undertaken to
determine the cause. Routine QC checks and corrective actions are outlined by method
in Tables 5-3, 5-4, 5-5, 5-6, and 5-7. Acceptance criteria for the laboratory control
samples, matrix spikes, and surrogates are presented in Tables 5-8, 5-9, and 5-10,

respectively.

During the course of this project, it will be the responsibility of the
laboratory staff and the project team members to ensure that all measurement
procedures are followed as specified and that measurement data meet the prescribed
acceptance criteria. In the event a problem arises, it is imperative that prompt action be
taken to correct the problem. Laboratory managers will initiate corrective action in the
event that QC results exceed acceptance criteria. Corrective action may be initiated by
the laboratory quality officer if, during data review, QC data or other anomalies are

noted.

For this project, all soil sample results will be reported on a dry-weight
basis. The dry-weight calculation will be based on a moisture analysis.

The data analysis required to calculate sample concentrations will proceed
according to method-specified procedures. Data reduction involves converting
instrument responses or other raw into calculated concentrations for each target analyte.
Data validation involves examining the systems producing the data to be sure they are
operating properly and quality objectives have been met. Data will be reviewed and
validated by the analyst(s) and/or the laboratory manager. Data will be validated for
conformance with method specifications and laboratory protocol specifications, including:

Calibration;
Duplicate analysis;
Blank analysis;
Spike analysis;

MLM/057
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Sample data calculations; and
* QC sample frequency.

5.1 Analytical Methods

The analytical methods to be used for this project are presented in
Table 5-2. All of the methods, both preparatory and analytical, are contained in -SW-846.
Any deviations performed by the laboratory will be pre-approved by the QAC.
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Table §-1

Analytical Limits for the RAAP Bioplant Equalization Basin Closure

——

| " Required PQL | Detection Limit | Reporting Limit “
VOLATILES

METHOD 8021A ‘ :
Benzene 0.09 037 5
Carbon Tetrachloride 0.03 094 5
Chlorobenzene 0.01 038 5
Chloroform 0.02 11 5
trans-1,2-Dichloroethene 0.02 0.93 5
Hexachlorobutadiene 0.20 18 5
Methyl Bromide 030 1.7 5

| Methyl Chloride 0.10 0.94 5
Methylene Chloride 0.20 14 5
Naphthalene 0.60 34 5
Tetrachlorocthene 0.01 021 5
Toluene 0.10 034 5
1,2,4-Trichlorobenzene 020 15 5
1,1,1-Trichloroethane 0.01 13 5
1,1,2-Trichloroethane 0.07 059 5
Trichloroethene 0.01 052 5
Trichlorofluoromethane 030 0.50 5
Vinyl Chlonide 0.06 0.94 5
METHOD 8240B i = 5
Acrolein 7 21 100
Carbon Disulfide 100 098 20
Methyl Ethyl Ketone 100 6.1 100

SEMIVOLATILES

| METHOD 8670~ i T o
N-Nitrosodimethylamine | 15 12 67

| METHOD 8090 g i e , .

{| 2.4-Dinitrotoluene (FID/ECD) 13 82/0.56 330/10

| 26-Dinitrotoluene (FID/ECD) 7 82/0.65 330/10
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Table 5-1 (Continued)

Analytical Limits for the RAAP Bioplant Equalization Basin Closure

| | | Required PQL | Detection Limit | Reporting Limit “
Analyte | /@ | (/K (rg/kg)

SEMIVOLATILES (Continued)
METHOD 8110 :
Bis(2-chloroethoxy) methane 5 16 30
Bis(2-chloroethyl) ether 3 9.9 30
Bis(2-chloroisopropyl) ether 8 24 30
METHOD 8121
Hexachlorobenzene 38 0.12 33
Ir Hexachlorocyclopentadiene 160 0.82 33
i Hexachloroethane 11 0.11 33
METHOD 8151 o e
Pentachlorophenol [ 16 l 43 [ 17
| METHOD 82708 = '
Bis(2-ethylhexyl) phthalate 180 27 330
Butyl benzyl phthalate 28 26 330
4-Chloro-3-methyl phenol 240 42 330
2-Chlorophenol 210 38 330
Di-n-butyl phthalate 220 27 330
Diethyl phthalate 170 21 330
Il 2,4-Dimethyiphenol 210 35 330
| Dimethy! phthalate 190 24 330
4,6-Dinitro-2-methylphenol 3,300 27 330
Di-n-octyl phthalate 33 16 330
Phenol 94 38 330
2,4,5-Trichlorophenol 600 34 330
2,4,6-Trichlorophenol 390 33 330
Fluoranthene 140 0.27 : 10
Fluorene 140 1.0 10
Nitrobenzene | 20 | 12 | 250
E PESTICIDES/PCBs
I[METHODSOSOA, . r— . —
MLM/0S7
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Table 5-1 (Continued)

Analytical Limits for the RAAP Bioplant Equalization Basin Closure

- . | Required PQL | Detection Limit | Reporting Limi
Analyte e | e | Geiw

Aldrin 3 058 1.7
Chlordane 94 35 17
Dieldrin 13 035 33
Endosulfan I 9.4 043 1.7
Endosulfan II 3 28 33
Endrin 4 030 33
Heptachlor 2 0.80 1.7
Heptachlor Epoxide 21 0.47 1.7
Methoxychlor 120 3.6 17
PCB 1016 2,500 4.6 33
PCB 1221 2,500 8.8 67
PCB 1232 2,500 13 33

I'PCB 1242 2,500 15 33
PCB 1248 2,500 50 33
PCB 1254 2,500 52 33
PCB 1260 2,500 13 33
Toxaphene 57 M 170

METALS

Arsenic 10 0.85 ug/L* 200
Barium 20 0.16 ug/L* 100
Beryllium 3 0.15 pg/L* 100
Cadmium 1 0.17 ug/L* 200
Chromium 10 0.34 pg/L" 100
Lead 10 0.36 pg/L"* 100
Nickel 02 0.67 pg/L* 100
Selenium 20 051 pg/1* 200

MLM/057

0404-01.mim



Table 5-1 (Continued)

Analytical Limits for the RAAP Bioplant Equalization Basin Closure

- | ‘Required PQL | Detection Limit | Reporting Limit
METALS (Continued)

Silver 2 0.52 pg/1* 100
Thallium 10 0.08 pg/L" 100
METHOD 7471A ' L T

Mercury 2 [ 003 pg/r | 100
METHOD 9010A IR T

Cyanide 20 Bpg/L" | 100

*These detection limits are based on a MDL study of an aqueous matrix.
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Table §-2

Analytical Methods

—
Parameter - Technique © ‘Method Technique Method
METALS
Arsenic Acid Digestion 3050 ICPMS 6020
Barium Acid Digestion 3050 ICPMS 6020
Beryllium Acid Digestion 3050 ICPMS 6020
Cadmium Acid Digestion 3050 ICPMS 6020
Chromium Acid Digestion 3050 ICPMS 6020
Cyanide Distillation 9012 Colorimetric/UV 9012
Lead Acid Digestion 3050 ICPMS 6020
Mercury KMnO,/Acid T4T1A CVAA T4TIA
Digestion

Nickel Acid Digestion 3050 ICPMS 6020
Selenium Acid Digestion 3050 ICPMS 6020
Silver Acid Digestion 3050 ICPMS 6020
Thallium Acid Digestion 3050 ICPMS 6020
Pesticides and PCBs
Aldrin Extraction 3550 GC 8080A
Chlordane Extraction 3550 GC 8080A
Dieldrin Extraction 3550 GC 8080A
Endosulfan I Extraction 3550 GC 8080A
Endosulfan II Extraction 3550 GC 8080A
Endrin Extraction 3550 GC 8080A
Heptachlor Extraction 3550 GC 8080A
Heptachlor epoxide Extraction 3550 GC 8080A
Methoxychlor Extraction 3550 GC 8080A
Toxaphene Extraction 3550 GC 8080A
PCBs Extraction 3550 GC 8080A
VOLATILE ORGANICS
Acrolein Purge and Trap 5030 GC/MS 8240B
Benzene Purge and Trap 5030 GC/PID 8021A
Carbon disulfide Purge and Trap 5030 GC/MS 8240B
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Table 5-2 (Continued)

Analytical Methods

~ Preparation n Analysis

Parameter " Technique * Method Technique Method
Carbon tetrachloride Purge and Trap 5030 GC/PID 8021A
Chlorobenzene Purge and Trap 5030 GC/PID 8021A
Chloroform Purge and Trap 5030 GC/PID 8021A
trans-1,2-Dichloroethene Purge and Trap 5030 GC/PID 8021A
Hexachlorobutadiene Purge and Trap 5030 GC/PID 8021A
Methyl Bromide Purge and Trap 5030 GC/PID 8021A
Methyl Chloride Purge and Trap 5030 GC/PID 8021A
Methylene chloride Purge and Trap 5030 GC/PID 8021A
2-Butanone (MEK) Purge and Trap 5030 GC/MS 8240B
Naphthalene Purge and Trap 5030 GC/PID 8021A
Tetrachloroethene Purge and Trap 5030 GC/PID 8021A
Toluene Purge and Trap 5030 GC/PID 8021A
1,1,1-Trichloroethane Purge and Trap 5030 GC/PID 8021A
1,1,2-Trichloroethane Purge and Trap 5030 GC/PID 8021A
1,2,4-Trichlorobenzene Purge and Trap 5030 GC/PID 8021A
Trichloroethene Purge and Trap 5030 GC/PID 8021A
Trichlorofluoromethane Purge and Trap 5030 GC/PID 8021A
Vinyl chloride Purge and Trap 5030 GC/PID 8021A
SEMIVOLATILE ORGANICS
Butyl benzyl phthalate Extraction 3550 GC/MS 8270B
4-Chloro-3-methylphenol Extraction 3550 GC/MS 8270B
Bis(2-Chloroethoxy)methane Extraction 3550 GC 8110
Bis(2-Chloroethyl)ether Extraction 3550 GC 8110
Bis(2-Chloroisopropyl)ether Extraction 3550 GC 8110
2-Chlorophenol Extraction 3550 GC/MS 8270B
Diethylphthalate Extraction 3550 GC/MS 8270B
2,4-Dimethylphenol Extraction 3550 GC/MS 8270B
Dimethylphthalate Extraction 3550 GC/MS 8270B
Di-n-butylphthalate Extraction 3550 GC/MS 8270B
Di-n-octylphthalate Extraction 3550 GC/MS 8270B
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Table 5-2 (Continued)

Analytical Methods

.

Parameter Technique Method Technique Method
2,4-Dinitrotoluene Extraction 3550 GC 8090
2,6-Dinitrotoluene Extraction 3550 GC 8090
Bis(2-Ethylhexyl)phthalate Extraction 3550 GC/MS 8270B
Fluoranthene Extraction 3550 HPLC 8310
Fluorene Extraction 3550 HPLC 8310
Hexachlorobenzene Purge and Trap 5030 GC 8121
Hexachlorocyclopentadiene Purge and Trap 5030 GC 8121
Hexachloroethane Purge and Trap 5030 GC 8121
N-Nitrosodimethylamine Extraction 3550 GC 8070
Nitrobenzene Extraction 8330 HPLC 8330
Pentachlorophenol Extraction 3550 GC 8151
Phenol Extraction 3550 GC/MS 8270B
2,4,5-Trichlorophenol Extraction 3550 GC/MS 8270B
4,6-Dinitro-2-methylphenol Extraction 3550 GC/MS 8270B
2,4,6-Trichlorophenol Extraction 3550 GC/MS 8270B

ICPMS = Inductively Coupled Plasma Mass Spectrometry.
CVAA = Cold Vapor Atomic Absorption.

GC/MS = Gas Chromatography/Mass Spectrometry.

FID = Flame Ionization Detector.

PID = Photo lonization Detector.

HPLC = High Performance Liquid Chromatography.

UV = Ultraviolet Detector.
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Summary of Calibration and Internal Quality Control Procedures

Table 5-3

for Metals and Cyanide

6020 ICP/MS Metals Initial calibration standard Daily, prior to sample NA NA
(2 points) analysis
Refer to: Initial Calibration Following initial calibration 90 - 110% recovery 1. Repeat ICV
SWB46-3005A" Verification (ICV) 2, Reaalibrate if still out
SWB46-3050A° (concentration = upscale
calibration standard)
Conlinuing calibration Following Interference check 90 - 110% recovery 1. Repeat CCV
verification (CCV) standards and after every 10 2. If stil) out, identify and
samples and at end of correct problem, then re-analyze
analytical batch all samples since last valid CCV.
Calibration blaok (CCB) Bvery 10 samples and at end < Quantitation limits 1. Re-analyze CCB
of analyticat run 2, If CCB is still contaminated,
identify and correct source of
contamination, then repeat
calibration blank analysis
3. Re-analyze all samples since
last valid CCB, if necessary.
MLM/057
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_ Method:

Table 5-3 (Continued)

Summary of Calibration and Internal Quality Control Procedures
for Metals and Cyanide

Acceptance
Criteria

Corrective !
. Am‘ ()

| 6020 (Continued)

ICP/MS Metals

LCS/LCSD

One LCS/LCSD for each
digestion batch and each
analytical batch

Recoveries within QC
acceptance criteria in
Table 58.

Accuracy:

1. Re-analyze LCS/LCSD. If
recoveries for same analytes arc
still out, stop, identify and
correct problem before
proceeding, Redigestion may be
nCCCssary.

Precision:

2. Reanalyze LCS/LCSD. If
recoverics for same analytes are
still out, stop, identify and
correct problem before
proceeding.

Interference check sample

Daily at beginning and end of
analytical ran or twice per 8
hour shift

Assess possible interference
problems

1. Adjust interference factors or
clement equations if necessary

Method blank

One per digestion batch and
analytical batch

< quantitation limits (QL)

1. If the sampie ciement
concentration is <QL or the
sample ciement concentration is
>10 times the concentration in
the method blank, then report
results and write QCER

2. Otherwise, re-digest/re-
analyze if still within HT and
enough sample volume; if not
within HT or enough sample,

contact CSC for decision.
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Table 5-3 (Continued)

Summary of Calibration and Internal Quality Control Procedures
for Metals and Cyanide

6020 (Continued) | ICP/MS Metals MS/MSD 1 MS/MSD per digestion Recovery within QC 1. If either MS or MSD is
batch acceptance criteria in outside of accuracy or precision

Table 5-9. tolerances and LCS/LCSD is
acceptable, then flag MS/MSD
results and write QCER

2. Coantact CSC to determine if
special measures should be
performed in an attempt to
resolve matrix interferences.

£1-§

Refer to:

(5 point and a blank)

20.995

Linearity Check Semi-annually Highest point at which the No data will be reported for any
recovery of the standard is element that exceeds the upper
within 10% of the expected limit of the linear range by more
value than 10%.

TANA/ATIA® Mercury Initial Calibration Daily before any analysis Correlation coefficient Identify and repeat outlying

point(s); recalculate curve using
repeated points

Initial Calibration
Verification (ICV)

Daily before batch one is
analyzed

90 - 110% of theoretical

value

Accuracy:

1. Repeat calibration verification
2. If still out, identify and
correct problem, run calibration
verification again; if still out,
recalibrate
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Table 5-3 (Continued)

for Metals and Cyanide

Quality
. Comtrel Clieck -

Summary of Calibration and Internal Quality Control Procedureé

- Mimimw
Frequency

Asceptance
Criteria

: —
Corrective
Action*

TANA/TATIA®
(Continued)

Initial Calibration Blank
(ICB)

After ICV

Within +QL

Re-analyze calibration blank; if
still out, recalibrate

Continuing Calibration
Blank (CCB)

Following each CCV and at
ead of batch

Within +QL

Re-analyze calibration blank; if
still out, correct problem and re-
anatyze all samples since last
valid CCB.

One per digestion batch and
analytical batch

Measured concentrations
for all elements must be
<quantitation limit (QL)

1. If the sample element
concentration is <QL or if the
sampie element concentration is
>10 times the concentration in
the method blank, then report
results and write QCER

2. Otherwise, re-digest/
re-analyze if still within HT and
enough sample volume; if not
within HT or enough sample,
contact CSC for decision.

One LCS per cach digestion
and analytical batch

QC acceptance criteria in
Table 5-8.

1. Accuracy:

Re-analyze LCS. If recovery for
same analytes are still out, stop,
identify, and correct problem
before proceeding. Digestion
batch may need to be re-
prepared.

2. Precision:

Re-analyze LCS. If recovery for
same analytes are still out, stop,
identify, and correct problem
before proceeding.
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Method

Table 5-3 (Continued)

for Metals and Cyanide

Summary of Calibration and Internal Quality Control Procedures

 Frequency

. :
Criteria

CMN
Action®

T4NA/TATIA®
(Continucd)

One MS/MSD pair per
digestion batch

Recoveries within QC
acceptance criteria in
Table 5-9.

1. If either MS or MSD is
outside of either accuracy or
precision tolerances and the
LCS/LCSD results arc
acceptable, then flag MS/MSD
results and write QCER

2. Contact CSC to determine if
special measures should be
performed in an attempt to
resolve matrix interferences.

Continuing Calibration
Verification (CCV)

After 10th sampic and at the
end of the batch

80-120% of true value

Accuracy:

1. Repeat calibration verification
2. If still out, identify and
correct problem, then reanalyze
all samples analyzed since last
valid CCV.
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Table 5-3 (Continued)

Summary of Calibration and Internal Quality Control Procedures

for Metals and Cyanide

|

S0 Quality Minintyn Acceptance Cerrective
Comtrel Check Frequency Criteria Action®
9012 Five-poiat calibration Daily, prior to sample r 20.995 Repeat calibration
analysis
ISV (Initial Standard Once per multipoint Within +15% of expected 1. Reanalyze ISV
Verification) calibration before samples value 2. If still out, identify and
arc analyzed correct problem and repeat ISV
3. If still out, repeat initial
calibration
Icv Once per multipoint Within +15% of expected 1. Repeat ICV
calibration before sampies value 2. If still out, identify and
are analyzed correct problem and repeat ICV
3. If still out, repeat initial
calibration
Method blank One per cach preparation <QL 1. If the sampie analyte
batch and analytical batch concentration is <QL or the
sampic analyte concentration is
>10 times the concentration in
the method blank, then report
results and write QCER B
2. Otherwisc, re-prepare samples
if still within HT and cnough
sample volume; if not within HT
or enough sample, contact CSC
for decision.
LCS/LCSD 1 LCS/LCSD pair per batch QC acceptance criteria in 1. Reanalyze LCS
Table 5-8. 2. Identify and correct problem
3. If still out, redigest and
reanalyze affected samples
MLM/057
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Table 5-3 (Continued)

Summary of Calibration and Internal Quality Control Procedures
for Metals and Cyanide

9012 (Continued) | Cyanide MS/MSD 1 MS/MSD per preparation QC acceptance criteria in 1. If either MS or MSD is
batch Table 5-9. outside of cither accuracy or

precision tolerances and the
LCS/LCSD is acceptable, then
flag results and writc QCER

2. Contact CSC to determine if
special measures should be
performed in an attempt to

resolve matrix interferences.
o

*All corrective actions associated with project work shall be documented and the records maintained by the laboratory.
*Test Methods for Bvaluating Solid Waste, U.S. EPA, SW846, Final Update 11,9/94.

NA = Not Applicable.
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Table 5-4

Summary of Calibration and Internal Quality Control Procedures for Volatile and Semivolatile
Compounds by Gas Chromatography and by High Performance Liquid Chromatography

Amayticl | . Applicobde . | .. - Quallity . Mimbmwn Acceptasce Corrective
8021A, 8070, Volatile organics and Initial Calibration Biannually or when daily %RSD <20% for average Identify and repeat outlying point(s);
8090, 8110, semi-volatile organics calibration fails to meet RFs or calibration curve recalculate curve using repeated
8121, 8310, acceptance criteria Correlation cocfficient (r) point(s)
83130 Refer to: 20995
SWB46-3500A" Calibration Verification At the beginning, Recovery for all analytes of 1. Repeat calibration check
(cv/ccv)y following every 10th sam- | intercst must be within 2. If still out, identify and correct
pie, and at the end of 115% of true value for problem and repeat calibration check;
each analytical sequence primary column and +20% if still out,repeat multipoint
for confirmation column calibration, if necessary.
LCS/LCSD One LCS/LCSD pair per Recovery for all analytes 1. Accuracy:
extraction batch and within QC Acceptance a. If the same analytes are out in both
analytical batch criteria in Table 5-8. the LCS/LCSD and if the calibration
' check standard is acceptable, contact
CSC for decision to proceed or
re-extract. If samples must be
analyzed without re-extraction, flag
sample data for failed analytes. If
analytes in calibration check standard
are out, correct instrument problem.
b. If one or more analytes is out in
either LCS or LCSD, then analyze
previously acceptable calibration check
standard for the analytes that failed.
If analytes in calibration check
standard are in, proceed with analyses.
If analytes are out, correct instrument
problem.
MLM/057
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Table 5-4 (Continued)

Summary of Calibration and Internal Quality Control Procedures for Volatile and Semivolatile
Compounds by Gas Chromatography and by High Performance Liquid Chromatography

© Minimaum Acceptance Corvective
Onc LCS/LCSD pair per Recovery for all analytes 2. Precision:
extraction batch and within QC Acceptance Demonstrate acceptable RPDs on
analytical batch criteria in Table 5-9. analytes that failed by reanalyzing
previously acceptable 3rd LCS. If
RPDs are in, proceed with analyses. If
analytes arc out, correct instrument
problem before proceeding.
MS/MSD One MS/MSD pair per QC Acceptance criteria Table | 1. If either MS or MSD is outside of
cxtraction batch 25-13 either accuracy or precision tolerances
and LCS/LCSD resuits are acceptable,
flag MS/MSD results and write QCER
2. Contact CSC to determine if special
measures should be performed in an
attempt to resolve matrix interferences
Surrogate Spike All samples, standards, Table 5-10 Surrogate limits 1. Check chromatogram for
and blanks interferences; if found and LCS

passing, flag data and write QCER

2. If no assignable cause, check
instrument performance; if problem
found, correct and re-analyze affected
samples

3. If none of the above, re-extract/re-
analyze if still within HT and enough
sample volume; if not within HT or
encugh sample, contact CSC for
decision.
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Table 5-4 (Continued)

| Summary of Calibration and Internal Quality Control Procedures for Volatile and Semivolatile
Compounds by Gas Chromatography and by High Performance Liquid Chromatography

8021A, 807, Volatile organics and Method Blank Bach extraction batch and <Quantitation limit (QL) 1. If sample analyte concentration is

8090, 8110, semi-volatile organics cach analytical batch <QL or if sample analyte

8121, 8310, concentration is > 10 times the

8330 Refer to: concentration in the method blank,

(Continued) SWB46-8000A* then report results and write QCER;
L]

SW846-3500A 2. Otherwise, re-extract/re-analyze if
still within HT and enough sample
volume; if not within HT or enough
sample, contact CSC for decision.

—— ===

“All corrective actions associated with project work shall be documented and the records maintained by the laboratory.
¥Test Methods for Bvaluating Solid Waste, U.S. EPA, SW846, Final Update 11,9/94.
NA = Not applicabie.

MLM/057
0404-01.mim



1T-§

Table 5-5

Summary of Calibration and Internal Quality Control Procedures for

Pesticides, PCBs, and Herbicides by Gas Chromatography

Corrective Action*

8080, 8151

Biannually or when
daily calibration fails
to mect accepiance
criteria

%RSD < 20% for average RFs
or calibration curve correlation
cocfficient (r) =20.995

Identify and repeat outlying point(s); recalculate
curve using repeated points

Daily, before sample
analysis

Recovery for any analyte within
115% of nominal concentration
for primary column; +20% for
confirmation column

1. Repeat ICV

2. If still out, identify and correct problem before
proceeding ’

3. Recalibrate if necessary

One LCS/LCSD pair
per extraction batch
and analytical batch

Recovery for all analytes within
QC acceptance criteria in
Table 5-8.

1. Accuracy:

a. If the same analytes are out in both the LCS and
LCSD, and the calibration check standard is
acceptable, contact CSC for decision to proceed or
re-extract. If samples must be anatyzed without re-
extraction, flag sample data for failed anatytes. If
analytes in calibration check standard are out,
correct instrument problem.

b. If one or more analytes is out in either LCS or
LCSD, then analyze previously acceptable
calibration check standard for the analytes that
failed. If analytes in calibration check standard are
in, proceed with analyses. If analytes are out,
correct instrument problem.

2. Precision:

Demonstrate acceptable RPDs on analytes that
failed by reanalyzing previously acceptable 3rd LCS.
If RPDs are in, procced with analyses. If analytes
are out, correct instrument problem.
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Table 5-5 (Continued)

Summary of Calibration and Internal Quality Control Procedures for
Pesticides, PCBs, and Herbicides by Gas Chromatography

standard, and method
blank

Minimum Frequemcy Acceptance Criteria Carrective Action® - S I
Pesticides, PCBs, Continving Bvery ten samples a)Primary: Recovery of 1. Repeat CCV.
and herbicides Calibration and at end of batch. analytes within +15% of 2. If still out, identify and correct problem.
Verification (CCV) nominal concentration; 3. Re-analyze all samples since last valid CCV.
Refer to: Confirmation: +20% of
SWB46-3500A" nominal concentration
SWB46-3600B* b)Ongoing calibration analytes
SWB46-8000A" elute within daily RT windows
Breakdown check Daily prior to analysis | Degradation <20% (each) Perform system maintenance,
(Eadrin and DDT) of samples and as
nceded during
analysis
MS/MSD 1 MS/MSD pair for QC Acceptance Criteria in L. If cither MS or MSD is outside of either
each extraction batch | Table 5-9. accuraly or precision tolerances and LCS/LCSD
results are acceptable, then flag MS/MSD resulls
and write QCER
2. Contact CSC to determine if special measures
should be performed in an attempt to resolve matrix
intcrferences
Surrogate spike Bvery sample, spike, Table 5-10 Only one surrogate 1. Check chromatogram for intcrferences; if found

must meet acceptance criteria.

and LCS passing, flag data and write QCER

2. If no assignable cause, check instrument
performance; if problem found, correct and re-
analyze affected samples

3. If none of the above, re-extract/re-analyze I

samples if still within HT and enough sample
volume, otherwise contact CSC for decision.
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Table 5-5 (Continued)

Summary of Calibration and Internal Quality Control Procedures for
Pesticides, PCBs, and Herbicides by Gas Chromatography

Accoptaace Criteria

o Corrective Actiow® ‘

Refer to:

SWB46-3500A"°
SWB46-3600B*
SW846-8000A"°

Method blank

Each cxtraction batch
and each analytical
batch

< Quantitation limits (QL)

1. If the sample analyte concentration is <QL or the
sample analyte concentration is > 10 times the
concentration in the method blank, then report
results and write QCER,;

2. Otherwise, re-extract/re-analyze if still within HT
and cnough sample volume; if not within HT or
enough sample, contact CSC for decision.

*All corrective actions associated with project work shall be documented and the records maintained by the laboratory.
*Test Methods for Evaluating Solid Waste, U.S. EPA, SWB46, Final Update 11,9/94.
NA = Not applicable.
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Table 5-6
Summary of Calibration and Internal Quality Control Procedures
for Volatile Organic Compounds by Gas Chromatography/Mass Spectrometry
- Method Parsmeter mérel Check Froquescy Critesia Action®
8240B Volatile Organic | BFB Tuning Analyze at the beginning of each analytical | Established criteria in 1. Repeat BFB analysis.
Compounds sequence and at the beginning of every method 2. Adjust MS tune until criteria met.
subsequent 12 hours (if applicabic)
Refer to:
SWE46-5030* Five-point calibration | Annually or whea daily calibration check 1. SPCCs*4 Repeat 5-point calibration
SWB46-8000A" (for all analytes) fails to meet acceptance criteria. 2. %RSD <30% for CCC*
(ICAL)
Calibration Analyzed at the beginning of cach 1. SPCCs™4 1. Repeat CV
Verification (CV) analytical sequence and at the beginning of | 2. CCC® percent difference 2. If still out, identify and correct
cvery subsequent 12 hours (if applicabic) (%D) <20% recovery problem, run CV again; if still out
relative to ICAL recalibrate.
Internal Standards All samples, standards, and method blanks | RT:Must be <30 second 1. Inspect system for malfunctions.
(IS) Retention Times change from daily CV 2. Make appropriate system
(RT) corrections, if necessary.
IS: BICP arca must be 3. Reanalyze samples analyzed while
within a factor of 2 from systiem was malfunctioning unless
daily CV matrix interferences demonstrated.
LCS/LCSD One LCS/LCSD pair per analytical batch Recovery for all analytes 1. Accuracy:
within QC Acceptance a. If recoveries for the same analytes
Criteria in Tablc 5-8. are out in both the LCS and LCSD,
stop and correct problem. If obtain
CSC approval to proceed, write
QCER
b. If one or more analytes is out in
cither the LCS or LCSD, analyzc a
3rd LCS. If the recoveries for the
3rd LCS are acceptable, procecd
with analyses. If same analytes are
out, stop and correct instrument
problem. If obtain CSC approval to
proceed, write QCER
MLM/057
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Table 5-6 (Continued)

Summary of Calibration and Internal Quality Control Procedures

for Volatile Organic Compounds by Gas Chromatography/Mass Spectrometry

S Q m )

Minimpm
Froquescy

Acceptance
Critesi

Correclive
Action®

8240B
(Continued)

LCS/LCSD

One LCS/LCSD pair per analytical batch

Recovery for all anatytes
within QC Acceptance
Criteria in Table 5-8.

2. Precision:

Demonstrate acceptable RPDs for
analytes that failed by anatyzing a
3rd LCS. If RPDs between the 3rd
and cither LCS or LCSD are
acceptable, proceed with analyses. If
RPD:s are still not acceptable, stop
and correct instrument problem. If
obtain CSC approval to proceed,
write QCER.

MS/MSD

1 MS/MSD pair for each extraction batch

QC Acceptance Criteria in
Table 5-9.

1. If cither the MS or MSD is
outside of cither accuracy or
precision tolcrances and LCS/LCSD
results are acceptable, then flag
MS/MSD results and write QCER
2. Contact CSC to determine if
special measures should be
performed in an attempt to resolve
matrix interferences.

Surrogate spike

Every sample, spike, standard, and method
blank

Table 5-10 acceptance
criteria

1. Check chromatogram for
interferences; if found and LCS
passing, flag data and write QCER
2. If no assignable cause, check
instrument performance; if problem
found, correct and rc-analyze the
affected samples

3. If none of the above, re-
extract/re-analyze if still within HT
and cnough sampie volume,
otherwise contact CSC for decision.
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Table 5-6 (Continued)

Summary of Calibration and Internal Quality Control Procedures
for Volatile Organic Compounds by Gas Chromatography/Mass Spectrometry

R e
Analytical " Apglicable’ - |0 7 Quaslity L " Mimimum - - ' Acceptance . Corrective
8240B Volatile Organic | Mecthod blank One per analytical batch No analytcs > quantitation 1. If sample analyte concentration is
(Continued) | Compounds limit (QL) <QL (except for analytes listed as
exceptions) or if the sample analyte
Refer to: concentration is > 10 times the
SWB46-5030° concentration in the method blank,
SW846-8000A" then report results and write QCER
2. Otherwise, re-extract/re-analyze if
still within HT and cnough sample
volume; if not within HT or enough
sample, contact CSC for decision.

*All corrective actions associated with project work shall be documented and the records maintained by the laboratory.

“Test Methods for Evaluating Solid Waste, U.S. EPA, SW846, Final Update I1,9/9%4.

*SPCC = System Performance Check Compounds.

4SPCC = for 8240B 15mi purge: 1,1-dichioroethane, chloromethane and bromoform avg. RF > /= 0.10, 1,1,22-tetrachlorocthanc avg RF > /= 0.20 and chlorobenzene avg RF > /= 0.30;
for 8240B soils and Sml purge: the same as SWB260A 15mi cxcept 1,1,2,2-tetrachlorocthanc avg RF > /= 0.30.

*CCC = Calibration Check Compounds.

‘BICP = Extracted loa Current Profile.

NA = Not applicable.
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Summary of Calibration and Internal Quality Control Procedures

Table 5-7

for Semivolatile Organic Compounds by Gas Chromatography/Mass Spectrometry

82708 Semivolatile Organic Check of mass spectral ion At the beginaing of each Ion Abundance criteria in Ion Abundance:
Compounds intensities using DFTPP, analytical scquence and at the | Table 3 of SW846-8270B* 1. Re-analyze DFTPP.
(44-DDT, beginning of each subsequent | — Degradation of DDT to 2, Adjust MS tunc uatil
Refer to: pentachlorophenol and 12 hour period, if applicable. DDE and DDD <20% analysis of DFTPP passes
SW846-3500A" benzidine also to be included - Benzidine and criteria
SWB46-3600B* in tuning standard to verify pentachlorophenol must
SWB46-8000A" injection port inertness and cach exceed 7000 area Column/Injection Port:
GC column performance) counts with a tailing 1. Clean injection port, if
factor of <3 at 10% peak | necessary.
height. 2. Remove first 6 to 12 inches
of column, if necessary.
Five-point calibration for all Biannually or when daily 1. %RSD <30% for each Repeat coacentrations not
commerciaily available calibration check fails to meet | individual COC* mecting criteria.
analytes’ acceptance criteria 2. SPCCs* average RF
20.050
Calibration Verification (CV) | At beginning of each 1. SPCCs* RF20.050 1. Reanalyze CV standard
analytical sequence and at the | 2. CCC* percent difference 2. If still out, identify and
beginning of each subsequent | (%D) <30% from average correct problem.
12 hour period, if RF 3. Reanalyze CV standard
applicable.(CV standard is again.
prepared from a coacentrated 4. If still out, perform a new
cocktail every two weeks). multi-point calibration.
Internal Standards (IS) and All sampies, standards and RT: Must be <30 second 1. Reanalyze sampie if out of
Retention Times (RT) blanks change from daily CV specification (unless matrix
IS:Extracted ion area counts interference demonstrated).
must be within a factor of 2 2. If still out, identify and
from the daily CV. correct problem.
3. Reanalyze affected samples,
if necessary.
MLM/057
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Summary of Calibration and Internal Quality Control Procedures

Table 5-7 (Continued)

for Semivolatile Organic Compounds by Gas Chromatography/Mass Spectrometry

Control Check

Frequency

T
Acceptance
Criteria

" Cerrective
Action®

8208
(Continued)

LCS/LCSD

One LCS/1L.CSD pair for
cach extraction batch and
cach analytical batch

Recovery for all analytes
within QC Acceptance
Criteria in Table 5-8.

1. Accuracy:

a. If the same analytes are out
in both the LCS and LCSD,
then analyze a 3rd previously
acceptable LCS for the
analytes that failed. If 3rd
LCS is acceptable, contact
CSC for decision to proceed
or re-cxtract. If samples must
be analyzed without re-
cxtraction, flag data for failed
analytes. If analytes in 3rd
LCS are out, correct
instrument problem.

b. If one or more analytes is
out in either LCS or LCSD,
then analyze previously
accepiable 3rd LCS for the
analytes that failed. If 3rd
LCS analytes in, proceed, if
out, correct instrument
problem.

2. Precision:

Demonstrate acceptable
RPDs on analytes that failed
by reanalyzing previously
acceptable 3rd LCS. If RPDs
in, proceed, if out, correct
instrument problem.
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Summary of Calibration and Internal Quality Control Procedures

e

Table 5-7 (Continued)

for Semivolatile Organic Compounds by Gas Chromatography/Mass Spectrometry

'M‘ﬁnl
Frequency

Critesia

‘ Corrective
Action®

1 MS/MSD per extraction
batch

QC Acceptance Criteria in
Table 5-9.

1. If cither MS or MSD is
outside of cither accuracy or
precision tolerances and
LCS/LCSD results are
acceptable, then flag
MS/MSD results and write
QCER

2. Contact CSC to determine
if special measures should be
performed in an attempt to
resolve matrix interferences.

Surrogate spike

Every sample, standard, and
blank.

Table 5-10 criteria.
Corrective action required
only if more than 1 acid
and/or 1 base surrogate
exceeds criteria.

1. Check chromatogram for
interferences; if found and
LCS passing, flag data and
write QCER

2 If no assignable cause,
check instrument
performance; if problem
found, correct and re-analyze
affected samples

3. If none of the above, re-
extract/reanalyze samples if
still within HT and enough
sample volume, otherwise,
contact CSC for decision.
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Summary of Calibration and Internal Quality Control Procedures
for Semivolatile Organic Compounds by Gas Chromatography/Mass Spectrometry

Table 5-7 (Continued)

Anslytical G ity Misimum Acceptance Corrective
SwW8270B Semivolatile Organic Method blank Bach extraction batch and All analytes < quantitation 1. If sample analyte
(Continued) Compounds each analytical batch limits (QL) concentration is <QL or if

the sample analyte
concentration is >10 times
the concentration in the
method blank, then report
results and write QCER,;

2. Otherwise, re-extract/re-
analyze if still within HT and
enough sample volume; if not
within HT or enough sample,
contact CSC for decision.

*All corrective actions associated with project work shall be documented and the records maintained by the laborstory.
*Test Methods for Evaluating Solid Waste, U.S. EPA, SWB46, Final Update 11,9/9%4.
*SPCC = System Performance Check Compounds.

4CCC = Calibration Check Compounds.
The following analytes use four point calibration curves to detcrmine the average RF duc to crmatic behavior of these analytes: benzoic acid, and 2,4-dinitrophenol. The following use a RF
obtained from a single analysis of an aliquot of the individual analyte because of erratic response, decomposition or other problems with the analytes: hexachlorophene.

NA = Not applicable.
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Table 5-8

Summary of Acceptance Criteria for Laboratory Control Samples

= e

- Aualyte [ Recovery (%) Precision (PRD)
METALS
METHOD 6020 -
Arsenic 80-120 20
Barium 80-120 20
Beryllium 80-120 20
Cadmium 80-120 20
Chromium 80-120 20
Lead 80-120 20
Nickel 80-120 20
Selenium 80-120 20
Silver 80-120 20
Thallium 80-120 20
METHOD 7470/747T1A
Mercury | 80-120 [ 20
METHQD 9012
Cyanide { 75-125 | 20
PESTICIDES and PCBs
METHOD 8080
Aldrin 40-137 38
Chlordane 45-119 40
Dieldrin 42-139 30
Endosulfan 1 ) 45-153 40
Endosulfan IT 10-202 65
Endrin 44-151 32
Heptachlor 40-136 38
Heptachlor Epoxide 37-142 40
Methoxychlor 34-166 40
Toxaphene 41-126 50
PCB-1016 52-152 4
PCB-1221 15-178 20
PCB-1232 10-215 20
PCB-1242 39-150 20
PCB-1248 38-158 20
PCB-1254 66-122 23
PCB-1260 58-12 40
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Table 5-8 (Continued)

Summary of Acceptance Criteria for Laboratory Control Samples

Analyte ] Recavery % |  Precision (PRD)
VOLATILE ORGANICS
METHOD 8021
Benzene 61-131 31
Carbon Tetrachloride 42-141 50
Chloroethane 43-158 52
Chlorobenzene 48-143 24
Chloroform 53-134 36
Hexachlorobutadiene 52-145 41
Methylene Chloride 44-150 56
Naphthalene 67-133 42
Toluene 64-144 o)
1,2,4-Trichlorobenzene 44-139 53
1,1,1-Trichloroethane 59-136 - 47
1,1,2-Trichloroethane 64-160 53
Tetrachloroethene 53-150 57
Trichloroethene 51-140 48
Trichlorofluoromethane 58-152 37
Vinyl chloride 44-173 61
METHOD 8240B
Acrolein 22-164 40
Carbon Disulfide 35-244 65
Methyl Ethyl Ketone 10-111 40
SEMIVOLATILE ORGANICS
METHOD 8070.
N-Nitrosodimethylamine | 40-135 36
METHOD 8090
2,4-Dinitrotoluene 10-125 40
2,6-Dinitrotoluene 10-126 40
METHOD 8110
Bis(2-Chloroethoxy)methane 47-152 59
Bis(2-Chlorocthyl)ether 46-141 52
Bis(2-Chloroisopropyl)ether 26-121 49
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Table 5-8 (Continued)

Summary of Acceptance Criteria for Laboratory Control Samples

S—— —— ===============1
Analyte: Recovery (%) Precision (PRD)

METHOD 8121

Hexachlorobenzene 23-118 39
Hexachlorocyclopentadiene 5-116 65
Hexachloroethane 9-135 53
METHOD 8151

Pentachlorophenol l 10-150 I 40
METHOD 8270B

Bis(2-Ethylhexyl)phthalate 10-158 40
Butyl Benzyl Phthalate 10-152 40
4-Chloro-3-Methylphenol 45-113 25
2-Chlorophenol 45-101 25
Di-n-butylphthalate - 10-118 50
Dicthylphthalate 10-114 4
2,4-Dimethylphenol 15-151 2
Dimethyl phthalate 10-112 40
4,6-Dinitro-2-methylphenol 10-181 93
Di-n-octylphthalate 10-146 50
Phenol 41-105 24
2,4,5-Trichlorophenol 39-123 27
24,6-Trichlorophenol 37-14 40
METHOD 8310

Fluoranthene 56-136 28
Fluorene 10-142 40
METHOD 8330

Nitrobenzene 52-152 30
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Table 5-9

Summary of Acceptance Criteria for Matrix Spike Analyses

Analyte I : Recavery (%) . Precision (PRD)
METALS
METHOD 6020
Arsenic 75-125 20
Barium 75-125 20
Beryllium 75-125 20
Cadmium 75-125 20
Chromium 75-125 20
Lead 75-125 20
Nickel 75-125 20
Selenium 75-125 20
Silver 75-125 20
Thallium 75-125 20
METHOD 7470/7471
Mercury | 75-125 | 20
METHOD 9012
Cyanide | 75-125 I 20
PESTICIDES and PCBs
METHOD 8080
Aldrin 40-137 38
Chlordane 45-119 40
Dieldrin 42-139 30
Endosulfan I 45-153 40
Endosulfan II 10-202 65
Endrin 44-151 32
Heptachlor 40-136 38
Heptachlor Epoxide 37-142 40
Methoxychlor 34-166 40
Toxaphene 41-126 50
PCB-1016 52-152 44
PCB-1221 15-178 20
PCB-1232 10-215 20
PCB-1242 39-150 20
PCB-1248 38-158 20
PCB-1254 66-122 23
PCB-1260 58-122 40
MLM/057
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Table 5-9 (Continued)

Summary of Acceptance Criteria for Matrix Spike Analyses

[ Amae ]

, Recovery (%) Precision (PRD)
VOLATILE ORGANICS
METHOD 8021
Benzene 61-131 31
Carbon Tetrachloride 42-141 50
Chloroethane 43-158 52
Chlorobenzene 48-143 24
Chloroform 53-134 36
Hexachlorobutadiene 52-145 41
Methylene Chloride 44-150 56
Naphthalene 67-133 42
Toluene 64-144 - 22
1,2,4-Trichlorobenzene 44-139 53
1,1,1-Trichlorocthane 59-136 47
1,1,2-Trichloroethane 64-160 53
Tetrachloroethene 53-150 57
Trichloroethene 51-140 48
Trichlorofluoromethane 58-152 37
Vinyl chloride 4-173 61
METHOD 8240B
Acrolein 22-164 40
Carbon Disulfide 35-244 65
Methyl Ethyl Ketone 10-111 40
SEMIVOLATILE ORGANICS
METHOD 8070
N-Nitrosodimethylamine | 40-135 36
METHOD 8090
2,4-Dinitrotoluecne 10-12§ 40
2,6-Dinitrotolucne 10-126 40
METHOD 8110
Bis(2-Chloroethoxy)methane 47-152 59
Bis(2-Chloroethyl)ether 46-141 52
Bis(2-Chloroisopropyl)ether 26-121 49
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Table 5-9 (Continued)

Summary of Acceptance Criteria for Matrix Spike Analyses

Analyte Recovery (%) = Precision (PRD)

METHOD 8121
Hexachlorobenzene 23-118 39
Hexachlorocyclopentadicne 5-116 65
Hexachloroethane 9-135 53
METHOD 8151
Pentachlorophenol | 10-150 l 40
METHOD 8270B
Bis(2-Ethylhexyl)phthalate 10-158 40
Butyl Benzyl Phthalate 10-152 40
4-Chloro-3-Methylphenol 45-113 25
2-Chlorophenol 45-101 25
Di-n-butylphthalate 10-118 50
Diethylphthalate 10-114 40
2,4-Dimethylphenol 15-151 2
Dimethyl phthalate 10-112 40
4,6-Dinitro-2-methyiphenol 10-181 93
Di-n-octylphthalate 10-146 50
Phenol 41-105 24
2,4,5-Trichlorophenol 39-123 27
2,4,6-Trichlorophenol 37-144 40
METHOD 8310
Fluoranthene 56-136 28
Fluorene 10-142 40
METHOD 8330

{ Nitrobenzene 52-152 30
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Table 5-10

Summary of Surrogate Spike Acceptance Criteria

| ST . sal
Surrogate Compound - (% Recovery)
METHOD 8080 PESTICIDES AND PCBs
2,4,5,6-Tetrachloro-m-xylene (TCMX) 19-132
Dibutylchlorendate (DBC) 47-126
Decachlorobiphenyl 45-131
METHOD 8151 HERBICIDES
2,4-DB 20-160
24DCAA 10-148
METHOD 8021A
2-Bromo-1-chloropropane 70-130
Fluorobenzene 70-130
VOLATILE ORGANICS
METHOD 3240B
Toluene-d, 68-123
4-Bromofluorobenzene 64-126
Dibromofluoromethane 80-120
1,2-Dichloroethane-d, 46-143
METHOD 8090
2,4,5,6-Tetrachloro-m-xylene (ECD) I 19-132
SEMIVOLATILE ORGANICS
METHOD 8270B
2-Chlorophenol-d, 20-130
1,2-Dichlorobcnzznc-d‘ 20-130
2-Fluorobiphenyl . 35-116
2-Fluorophenol 27-120
2,4,6-Tribromophenol 17-123
Nitrobenzene-d, 22-124
p-Terphenyl-d,, 29-137
Phenol-d, 32-123
METHOD 8310
4-Terphenyl-d,, [ 28-106
METHOD 8330
3,4-Dinitrotoluene 40-140
MLM/057
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6.0 CHEMICAL DATA QUALITY MANAGEMENT (CDQM)
DELIVERABLES

The following deliverables will be prepared for this project:

J Draft and Final Chemical Data Acquisition Plan (CDAP);
° Draft and Final Site Safety and Health Plan (SSHP);
° A-E Daily Quality Control Reports; and

° Draft, Draft Final, and Final Site Characterization Reports.

MLM/0S7
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7.0 DATA MANAGEMENT AND REPORTING

This section presents the data reporting and management procedures that
will be followed for the RAAP Basin Closure.

71 Data Management

The data management requirements of this CDAP will facilitate the
organizing and reporting of investigation data and results. The Project Director will
oversee all aspects of the work and will be responsible for ensuring that proper
documentation procedures are followed and that tracking of the accumulated data during

the investigation is performed.
There are four goals for the data management task:
o Provide timely access to an organized body of data to facilitate
analysis and decision making throughout the investigation;
o Provide a useful index of project information;

o Present project information in tabular and graphic form; and

. Report progress on the project.
7.2 ampl king Record

A bound, numbered field logbook will be used to permanently record all
field procedures, sample locations, types, unique identification numbers, and general
observations. The specific parameters for which each sample is to be analyzed will also
be recorded. A unique sample field identification number will be assigned at the time of

sample collection to track each sample. A corresponding laboratory ID number will be

MLM/0S7

. 0404-01.mim



assigned by the laboratory and will be used to track each sample through the analytical

process.

All pages of the field logbook will be signed and dated by the supervising
geologist who is entering the data. Also, the names and affiliations of all visitors on site
will be entered in the notebook, as well as general notes on project progress, problems

encountered, and any deviations from plans.

Field sample ID number, along with sample collection point, sample
collection date/time, sampler, required analysis, and preservation will be entered on the
sample label for each container. Chain-of-custody documentation will also be completed
and will accompany all samples to document the chain of possession and track the

samples throughout shipping, handling, and analysis.

Samples are received by the Sample Control Area, and all containers and
security seals, when appropriate, are inspected for physical damage or evidence of
tampering. The samples are unpacked, inspected, and checked against the chain of
custody form by the sample custodian. The temperature and pH of the samples are
verified. The samples are logged into the laboratory information management system
and assigned a unique number. Analytical requirements for each sample are entered
into the computer. All sample information, including the date for sample disposal or
return, is stored in the laboratory information management system. Labels are printed
with sample information and secured to each sample. Work sheets, containing the
sample information, storage location, and analytical requirements, are submitted to the
appropriate laboratory managers. Following sample log in, the samples are placed in a

secure storage area.

MLM/057
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73 Field Data

Radian will maintain field records in a manner which will allow a reviewer
to recreate all sampling and measurement activities. The requirements apply to all
measuring and sampling data. The information will be recorded with indelible ink in a

permanently-bound logbook with sequentially-numbered pages.

7.4 Laboratory Data

Laboratory data reports will be issued for each work order generated by
the laboratory. A work order is generated for a single client’s samples, received by the
laboratory on the same day, typically including less than 50 samples, and requiring
similar analytical procedures. This may result in multiple work orders for a sample. The
analyst is responsible for all of the primary calculations, editing of initial quantitative
reports, calculation of percent recoveries and RPDs for comparison to applicable
tolerance limits, comparison of QC results to acceptance limits, and compiling all data
for peer review. The peer reviewer is responsible for checking that calibration and QC
results meet applicable tolerance limits and checking a subset of results for analytes from
a subset of samples included in each analytical batch. The work order results are
reported in both hard copy and electronic format. Radian will maintain records of all
laboratory data, including sample IDs, analytical results, detection limits, analytical
methods, and other related data.

7.6 Data Analysis and Reporting

Tabular and graphic summarization will be used to present the results of
all data collection efforts in the final report. Radian will compile and report the data
generated during the project within 45 days following the completion of field sampling.

MLM/057
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Tables summarizing field and/or laboratory data will be generated from
the project database. Data in the tables will be verified against hard-copy laboratory
reports. For laboratory data, both environmental sample and QC sample results will be
reported.

Tables will be used in the report as a convenient means of presenting a
summary of the analytical results. Approximate sampling locations will be noted on
CADD-based figures included in the site characterization report. Contour plots may be
generated to pictorially present analytical data. Analytical laboratory reports will be
stored at the site for a minimum of five years and will be made available to agency

réviewers upon request.
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1.0 INTRODUCTION

This document has been prepared by Radian Corporation (Radian), to
provide a site-specific Site Safety and Health Plan (SSHP) for environmental activities at
Radford Army Ammunition Plant (RAAP) located near Radford, Virginia. The SSHP
was requested by the Norfolk District, U.S. Army Corps of Engineers (Corps) prior to
performing any environmental activities at the site. The purpose of this document is to
establish standard bealth and safety procedures for project personnel in the performance
of this work. Site activities shall be performed in accordance with Radian and Corps
safety and health policy and procedures; EM 385-1-1, “Safety and Health Requirements
Manual”; applicable Occupational ‘Safety and Health Administration (OSHA) Standards
29 CFR 1910 and 1926; applicable Environmental Protection Agency (EPA)
requirements; and consensus standards. Where the word “shall” is used, the provisions

of this plan are mandatory.

The levels of personal protection and the procedures specified in this plan
are based on the best information available from reference documents and previous site
characterization data. Therefore, these recommendations represent the minimum health
and safety requirements to be observed by all personnel engaged in this project.
Unforeseeable site conditions or changes in the scope of work may warrant a
reassessment of protection levels and controls stated. All adjustments to SSHP must
bave prior approval of the Corps Project Safety and Health Manager (SHM), Site Safety
and Health Officer (SSHO), Radian’s Safety and Health Manager (RSHM), and other

authorities as designated.

All personnel involved in this project must read this document carefully. If
you have any questions or concerns which you feel are not adequately addressed, contact
the SSHO or RSHM. Personnel on site shall: (1) follow all established safety and
health procedures; (2) be alert to the hazards associated with environmental activities
planhed at the site; and (3) exercise reasonable caution at all times.

MLM/0S7
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All site visitors must receive prior approval from the SSHO and may visit

~ only for the purpose of gbserving site conditions or operations. Visitors to the work site
will report to the SSHO where they will undergo an initial site safety orientation.
Orientation includes reading this site safety and health plan and signing the “Visitors
Notice” form (see Attachment 1). Visitors will be expected to comply with any relevant
OSHA requirements determined by the SSHO. Visitors who do not comply with the
SSHP will be required to leave the work area. —

Radian will be subcontracting a drilling company to collect the background
samples. We will require the subcontractor to prepare a health and safety plan which
will meet Norfolk District requirements to address the hazards associated with their work
as a part of the bid specification.
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2.0 SITE DESCRIPTION AND FEATURES

2.1 neral Information

This SSHP covers activities for a site investigation being conducted at the
Bioplant Equalization Basin at Radford Army Ammunition Plant (RAAP).

Site Activities to be conducted by Radian will include coring through a
concrete liner, mechanical drilling and hand augering to collect soil samples, and
surveying borehole locations. Field activities are anticipated to begin in April 1996 and

conclude in June 1996.

2.2 Site Description and Previous Site Investigation

The project sites are located in the main manufacturing area of RAAP,
along the New River (Figures 2-1 and 2-2). Radian is proposing establishing work zones
and dedicated access points as shown in Figure 2-3. Radian will not be installing any
additional site security measures; measures already in place at the site (i.e., fence around
exclusion zone), are judged more than adequate for this project.

The EQ Basin was operated from 1980 until March 28, 1994, and was the
first of nine components that make up the biological wastewater treatment system at
Radford. The EQ basin received wastewater of widely varying characteristics, including
non-acidic wastewaters from propellant manufacturing (on both a batch and continuous
basis); pre-treated wastewater from nitroglycerine (NG) manufacturing and alcohol
rectification; and wastes from recovery of ethyl ether. The basin was originally
constructed in the location of a nitrocellulose (NC) fines settling lagoon.

MLM/057
0404-02.mim 2-1



Figure 2-1. Vicinity Map, Radford Army Ammunition Plant, Virginia
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The 1980 construction plans show that, prior to expanding the
nitrocellulose fines lagoon, approximately 4’ of very soft, wet sludge had to be removed.
The new lagoon was expanded to its present dimension of 255 feet by 160 feet with a
10.5-foot dike and a 12-inch cement bottom. In 1986/87, a concrete perimeter wall was
constructed to provide an additional 2 feet of freeboard.

In 1995, the lagoon was drained, the sludge removed, and the cement liner
cleaned. Radian analyzed sludge samples. With the sludge removed during the liner
installation in 1980 and again when the lagoon was cleaned out in 1995, Radian believes
the potential for contamination beneath the liner will be minimal. The list of analytes
has been reduced to 70 targeted compounds (list is given in the CDAP). This list has
been based on compounds that may have been present in the wastewater, as well as
compounds in which the Virginia DEQ is interested.

Rainwater has collected in the lagoon and will be pumped out by the
facility before Radian begins work.

Radian is in the process of identifying locations for collecting background
samples. These locations are not expected to have levels of contamination of concern.

. MLM/0S7
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3.0 SITE ORGANIZATION AND COORDINATION

Radian will have overall responsibility for field activities. The following

section details the organizational structure for this project. Key personnel and their

project responsibilities are listed in Table 3-1 - Site Organization.

Table 3-1

Site Organization

T - Phone Number

Corps of Engineers

Steve Lantz Project Manager (804) 441-7519
Kent Balden Project SHM (804) 441-7677
Radian Corporation

Tor Rothman Contract Manager (703) 713-6420
Bob Hearn Project Manager & SSHO (703) 713-6410
Tom Weeda, CIH Project SHM (919) 466-1232
Todd Church Lead Investigator & Alternate SSHO | (703) 713-6461
Mark Johnson Investigator and Alternate SSHO (703) 713-6400

Bedford Environmental
Drilling Services

|
Jim Stevens Safety Administrator (540) 586-1449 |
Draper Aden Assoc.
Surveying Company
Thom Rutledge Assistant Survey Manager (540) 552-0444
RAAP
Jerry Redder Project Officer (540) 639-7536

3.1 Corps Project Manager Role

The Corps Project Manager is responsible for approving and coordinating
Radian’s field efforts and the review and approval of all documents including SSHP.
The Manager will also issue the notice to proceed for Radian on-site activities after

approval of the SSHP.
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32 fety and Health Manager Rol

The Corps SHM is responsible for the approval of the Radian Safety and
Health Program (SHP) and SSHP and coordinating the execution of project safety and
health procedures. The Corps SHM is also responsible for the approval of all changes to
the approved Radian SSHP.

33 Radian Project Manager Role

The Radian Project Manager is responsible for approving and coordinating
all field efforts and reviewing and approving all Radian documents pertaining to the
environmental investigation activities at the site. The Radian Project Manager is
responsible for oversight and management of all of Radian’s field activities in completing
the site characterization. He will coordinate with Radian’s Safety & Health Manager for
approval of SSHP.

34 Radian Safety and Health Manager Role

The Radian SHM is responsible for reviewing and approving the Radian
SSHP. The Radian SHM is also responsible for the reviewing and approving of all
changes to the Corps’ approved Radian SSHP.

35 Radian Site Safety and Health Officer (SSHO) Role

The Radian SSHO reports to the Corps Project Manager, Corps SHM,
Radian Project Manager, and Radian SHM for all aspects of the project. The SSHO
serves as primary on-site contact for safety and health during field activities, implements
and oversees the on-site execution of all field activities regarding safety and health
procedures and subcontractor operations, and has the authority to stop all work if
conditions are judged to be hazardous to on-site personnel or to the public. The SSHO

MLM/057
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also has the authority to temporarily suspend workers from the job site for serious
violations of the SSHP. Other specific responsibilities are as follows:

1. Conduct daily “tailgate safety meetings” to review planned field
activities, highlight any specific hazards or coordination issues and
record each meeting in the site logbook.

2. Establish site work areas and the level of protection, as necessary. |

3. Perform moniioring/ sampling of site hazards for exposure and
hazard evaluations.

4. May order: work to cease; evacuation of the work area by all
personnel; and re-establishment of safe working conditions.

S. Require any workers, visitors, and subcontractor’s personnel to
obtain immediate medical attention in the case of a work-related
injury or illness.

6. Advise emergency response personnel in an emergency.

7. Immediately advise any Corps, RAAP, Radian, or other contractor’s
employees of hazards detected during or caused by the field
activities.

8. Control access to the work area entry by visitors.

The Radian SSHO for this project is William R. Hearn. Mr. Hearn has
successfully completed the 40-hour HAZWOPER Training and is current on the
supervisory and annual update requirements. Mr. Hearn is a registered Professional
Engineer with greater than 20 years of experience in environmental projects. He has
served as a SSHP for several projects. The alternate SSHO for this project is Todd
Church. Mr. Church is a staff geologist and is very experienced with environmental
drilling and sampling. He has served as an on-site safety officer on many projects. He
has completed his 40-hour HAZWOPER Training and supervisory training and is current
on the annual update requirements.

MLM/057 '
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3.6 Field Personnel

All Corps, Radian, and subcontract personnel who will be involved in the
execution of the field activities are responsible for:

1. Complying with the SSHP.

2. Taking all reasonable precautions to prevent injury to themselves
and to their fellow employees; being alert to potentially harmful
situations.

3. Performing only those tasks that they believe they can do safely and
immediately reporting any accidents and/or unsafe conditions to the
SSHO and/or the Radian SHM.

4, Notifying the SSHO of any special medical conditions (e.g., allergies,
contact lenses, pregnancy, diabetes). Such conditions should also
include the use of any prescription and/or non-prescription
medication which might cause drowsiness, anxiety or other
unfavorable side effects, or may interfere with administration of
medical treatment in the unlikely occurrence of an emergency or
potential overexposure.

5. Practicing good housekeeping by keeping the work area neat, clean,
and orderly to the extent possible.

6. Reporting all injuries, no matter how minor.

7. Reporting any unauthorized personnel in the work area.
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3.7 Radian Corporate Occupational Health Physician*

Review and oversight of the Radian medical surveillance program is
provided by:

Dr. Virginia J. Derbery, MD _
11149 Research Blvd., Suite 300
Austin, Texas 78759

Dr. Derbery is Board Certified in Occupational Medicine.

*Radian also contracts with an occupational medicine group locally.
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4.0 SCOPE OF WORK/PLANNED SITE ACTIVITIES

The purpose of this project is to determine the extent of subsoil
contamination beneath the Bioplant Equalization Basin (EB) as a part of the proposed
clean closure of the EB at Radford Army Ammunition Plant (RAAP) near Radford,
Virginia. A comparison to background levels is a part of this process. The field
activities will include the following;

. Establishing a grid on the EB and randomly selecting seven
locations for sampling of the cement liner and the soil beneath
(maximum depth of 12 inches);

J Collecting samples in the EB using a concrete coring device and
hand augers;
° Collecting concrete chip samples from the basin wall;

. Collecting eight background samples in areas of similar geology to
soil under EB, but not impacted by the EB activities (depth of up to
15°). These will be collected with a split spoon from a soil boring
drilled by a drilling rig; and

J Samples will be packaged, manifested, and shipped following U.S.
EPA and Corps of Engineers protocols, spelled out in the project
CDAP.

Analysis of the samples for the 70 compounds identified in the Closure
plan will be conducted by three non Radian laboratories. Once complete, Radian will
prepare a report of the results.

MLM/0S7
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5.0 WASTE CHARACTERIZATION

Waste Types: (Check all that apply)

) Liquid (X) Solid
)  Sludge () Unknown

Waste Characteristics: (Check all that apply)

Corrosive

( ) Flammable ()
( ) Reactive ( ) Volatile
( ) Carcinogenic () Inert
Sludges: (Check all that apply)
() Asbestos ( ) Petroleum sludges
() Other
Solids: (Check all that apply)
Asbestos ( ) Landfill sludges

Hazardous Materials Summary: (Check all that apply)

Chemicals:

() Acids ( ) Metals

( ) Caustics ( ) Pesticides
( ) Halogens () PCBs
(X) Other: Multiple - see Section 6.2

Fuel Oil ( ) Gasoline

()
( ) Other: Petroleum Hydrocarbons/Unidentified Source

MLM/0S?
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()

Gas

Toxic
Radioactive
Unknown

Septic

Tailings

Phenols
Paints
Solvents

Diesel




6.0 PROJECT HAZARD EVALUATION

6.1 Hazard Analysis of Work Tasks
6.1.1 Task: Mobilization/Demobilization/Surveying/Drilling

Potential Hazards: (Check all that apply to either existing conditions or are a result of site

operations) :

(X) Rotating Machinery ( ) Projectiles (X) Heat Stress
( ) Confined Space (X) Physical Exertion (X) Cold Stress
( ) Biological (X) Chemical ( ) Electrical
(X) Noise (>85 dBA) ( ) Fire/Explosion ( ) Excavation
( ) Vehicle Traffic (X) Heavy Equipment

(X) Walking/Working Surfaces (X) Slips, Trips, and Falls

Control Measures: (Check all that apply)

(X) Tailgate Meetings (X) Safe Work Practices (X) PPE

(X) Decontamination (X) Operator Training (X) Site Control
( ) Engineering Controls:

Anticipated Level of Protection for Assigned Task: Initial levels of PPE have been
assigned for this work task with consideration given to the potential for exposure. Levels
may be upgraded or downgraded depending on monitoring data and site conditions, and
as deemed necessary by the SSHO.

Level of Protection: ( ) A () B ( ) Modified
() ¢ X D
Respirator: () SCBA ( ) Airline/Emerg. Egress
(Level C or above) ( ) PAPR ( ) Full face
( ) Half Mask ( ) OV/HEPA Combo Cart.
( ) Other Cart:
Protective Clothing: ( ) Tyvek ( ) Saranax
() PE Tyvek ( ) Splash
( ) Other:
Head/Eye/
Hearing: (X) Hard Hat (X) Safety Glasses
() Goggles ( ) Face Shield
(X) Ear Plugs/Muff
MLM/0S7
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Gloves: ( ) Nitrile ( ) Neoprene
(Outer/Inner) () PVA ( ) Latex (inner)
( ) Butyl Rubber () Vinyl
(X) Work Gloves
(cotton/leather)
( ) Other:
Footwear: (X) Steel-toed Leather
( ) Chemical Overboots
() Other:
6.1.2 Task: Sample Collection

Potential Hazards: (Check all that apply to either existing conditions or are a result of site
operations)

(X) Rotating Machinery ( ) Projectiles (X) Heat Stress
( ) Confined Space (X) Physical Exertion (X) Cold Stress
( ) Biological (X) Chemical ( ) Electrical
(X) Noise (>85 dBA) ( ) Fire/Explosion ( ) Excavation
( ) Vehicle Traffic ( ) Heavy Equipment

(X) Walking/Working Surfaces (X) Slips, Trips, and Falls
Control Measures: (Check all that apply)

(X) Tailgate Meetings (X) Safe Work Practices (X) PPE
(X) Decontamination (X) Operator Training (X) Site Control
( ) Engineering Controls:

Anticipated Level of Protection for Assigned Task: Initial levels of PPE have been
assigned for this work task with consideration given to the potential for exposure. Levels
may be upgraded or downgraded depending on monitoring data and site conditions, and
as deemed necessary by the SSHO.

Level of Protection: () A () B (X) Modified D
() ¢ () D
Respirator: () SCBA ( ) Airline/Emerg.Egress
(Level C. Or above) () PAPR ( ) Full face
( ) Half Mask ( ) OV/HEPA Combo Cart.
( )  Other Cart:
MLM/057
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Protective Clothing: () Tyvek ( ) Saranax
() PE Tyvek ( ) Splash Suit
( ) Other:

Head/Eye/Hearing: (X) HardHat = (X) Safety Glasses
() Goggles ( ) Face Shield
(X)  Ear Plugs/Muff

Gloves: A

' (X) PVC, Nitrile or Neoprene
( )  Latex (inner) ( ) Butyl Rubber
() Vinyl ( ) Other:
() Work Gloves
(cotton/leather)

Footwear: (X)  Steel-toed Leather
( )  Steel-toed Rubber/PVC/Neoprene
( ) Chemical Overboots
() Other:

6.2 Chemical Hazards

The potential for exposure to chemical hazards is expected to be minimal
during field activities. Sludge sample results are summarized in Table 6-1 and show
compounds present only in low concentrations. The actual analytical results are
presented in Attachment 2 to this plan. Many of these compounds are pesticides and
have a low volatility. It will be most important to prevent skin contact and the potential
for ingestion of the contaminants.

The target list for the subsoil samples is 70 compounds, a number of which
are volatile. Presumably, there is reason to suspect these may be present; therefore, air
monitoring will be conducted to evaluate the potential inhalation hazard. (See exposure
monitoring in Section 11.0.) Another potential inhalation source is the liner coring. The
liner will be wetted during coring to minimize the potential for dust and inhaling

contaminants.
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Table 6-1

Chemical Substances Summary*

0404-03.mIm

CHEMICAL TLV NOTES |
antimony 0.5 mg/m® | Trioxide is suspected carcinogen
coal tar pitch volatiles® 0.2 mg/m’ | Confirmed carcinogen
beryllium 0.002 mg/m’ | Suspected carcinogen
bis(2-chloroethyl)ether Bis(2-chloromethyl)ether is a confirmed carcinogen, TLV 0.001 mg/m’
bis(2-chloroisopropyl)ether Bis(2-chloromethyl)ether is a confirmed carcinogen, TLV 0.001 mg/m’
bis(2-ethylhexyl)phthalate’ No information located
chlordane 0.5 mg/m® | Additional exposure via skin, mucous membranes, eyes
4-chloro-3-methylphenol No information located ' I
2,4-dichlorophenol No information located
dieldrin 0.25 mg/m’ | Additional exposure via skin, mucous membranes, eyes
2,4-dimethylphenol No information located
4,6-dinitro-2-methylphenol" 0.2 mg/m* | Additional exposure via skin, mucous membranes, eyes I
2,4-dinitrophenol No information located
endosulfan 11 0.1 mg/m* | Additional exposure via skin, mucous membranes, eyes
endrin 0.1 mg/m’ | Additional exposure via skin, mucous membranes, eyes
heptachlor epoxide® 0.05 mg/m*® | Animal carcinogen '
hexachlorobenzene 0.025 mg/m® | Animal carcinogen; additional exposure via skin, mucous membranes, eyes
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Table 6-1
Continued
CHEMICAL TLV NOTES
hexachlorobutadiene 0.02 ppmv | Suspected carcinogen; additional exposure via skin, mucous membranes,
eyes
hexachlorocyclopentadiene | 0.01 ppmv
hexachloroethane 1 ppmv Suspected carcinogen; additional exposure via skin, mucous membranes,
eyes
methoxychlor 10 mg/m*
N-nitrosodimethylamine . | Suspected carcinogen; additional exposure via skin, mucous membranes,
eyes
toxaphene 0.5 mg/m® | Additional exposure via skin, mucous membranes, eyes
1,2 4-trichlorobenzene 5 ppmv
ceiling’
2,4,5-trichiorophenol No information located
2,4,6-trichlorophenol No information located

Based on 3 sludge samples collected in 9/95. Concentrations of the listed compounds were all less than 5 ppmw except
for bis(2-ethylhexyl)phthalate and heptachlor epoxide.

Includes benz(a)anthracene, benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(a)pyrene, chrysene,
dibenz(a,h)anthracene, fluorene, indeno(1,2,3-cd)pyrene, naphthalene

Concentrations of bis(2-ethylhexyl)phthalate ranged 23-46 ppmw.

Dinitro-o-cresol = synonym.

Concentrations of heptachlor epoxide ranged 254-337 ppmw.

Not to be exceeded.

- " e o
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Although the locations for the background samples are expected to be
uncontaminated, periodic air monitoring of the open boreholes with an OVA will be

conducted as a precaution (see Section 11.0).
No radioactive compounds are expected to be present.

Protective work practices and personal protective equipment to be worn
are described in Sections 12.0 and 13.0, respectively. Field personnel should avoid
coming into contact with potentially contaminated soil and liner material. Nitrile gloves
will be worn where any contact with soils or liner material is necessary. Nitrile gloves,
preferably Best NDEX™, have been selected because nitrile provides protection against a
broad range of chemicals. Samples are not expected to be very wet, so the primary.
concern is providing protection against contact with soil and coring material. Gloves
should be double-gloved if the samples are wet, and changes of at least the outer layer
made if they become wet. Regular changes of the gloves will be done regardless, to
prevent cross-contamination of the samples--this protective practice will also minimize
the potential for skin contact. In the case of the NDEX™ gloves, these also afford
manual dexterity and good puncture resistance. Depending on working conditions, field
personnel should consider wearing coveralls to prevent contaminating clothing.

6.3 - Fire ection

Although sparks may result during the coring operations, Radian does not
have reason to believe explosive materials have accumulated in the liner or the subsoil,
or that conditions conducive to a fire or explosion will exist or be created. As a
precaution, additional ignition sources such as smoking or open flames will not be

permitted in the work areas.

In the unlikely event that a fire should occur while on-site, personnel will
evacuate the area immediately, and contact the local fire department by dialing 16. A
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fire extinguisher will be available in the work area, but is only to be used by persons who

have been trained in the use of fire extinguisher on small incipient fires.
6.4 Physical H
64.1 General

A summary of the hazards is provided in Section 6.1. Hazards associated
with the drilling, coring and mechanical boring include being crushed or caught in
machinery and noise. Personnel shall keep clear of the equipment and loose clothing,
and jewelry removed to prevent entanglement. Hearing protection will be required
where conversations are difficult at a distance of three feet.

Although the site is active, vehicle traffic is not expected to be excessive in

the work areas, therefore, no additional precautionary measures are planned.

Slips, trips and falls are hazards common to field work and are familiar to
all personnel. Being aware of your environment, maintaining clear, dry access and good

footwear are key to reducing the potential for an incident.

Moving equipment into the EB introduces the potential for back strain.

Mechanical devices will be used where personnel cannot reasonably manage to move this

equipment.

mmmmmmm aiSo have the potential’ fortmmng
igie eentact with overhead poWwer linés.” A minimum distance- of ten feet will-bw

MLM/0S7




642 Temperature Extremes

At the start of the project, ambient conditions are expected to be mild.
However conditions may occur that produce cold stress. As the project moves into the

summer months, the heat stress potential will increase.
Heat Stress

Heat-related illness ranges from cramps to heat stroke, a life threatening
condition. Early symptoms may involve cramps, headaches, flushed skin. Heat stress can
progress to heat exhaustion (cool, moist pale skin, nausea, dizziness, weakness) if
unattended. Heat stroke symptoms include red, hot, dry skin, changes in consciousness,
rapid, weak pulse and rapid, shallow breathing. Seek medical assistance immediately in

cases of heat stroke.

The likelihood of heat-related illness can be reduced by taking adequate
breaks and drinking water.

Another consequence of heat stress is sunburn. Personnel should take
measures to reduce the potential for sunburn by wearing hats and long sleeves, and using

suntan lotions.
Cold Stress

Factors that can contribute to cold stress on the body are exposure to
temperatures below 40°F, high winds, and humidity or dampness. The most severe form
of cold stress is hypothermia (the body’s inability to maintain proper temperature). The
early signs of hypothermia are excessive shivering and drowsiness. Frostbite is another
injury caused by exposure to low temperatures. Frostbite occurs when ice crystals form
in body tissues, usually the nose, ears, chin, cheeks, fingers, or toes. Frostbite symptoms

MLM/057 :
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begin with a flushing of the skin. The color of the affected area will then change to
white or grayish-blue. The frostbitten area may feel very cold and numb. If symptoms

of hypothermia or frostbite occur, seek medical attention immediately.

Cold stress can be prevented by using good common sense. All personnel
should wear appropriate, water-resistant clothing in cold, damp weather. Special
attention must be given to parts of the body subject to frostbite. Wearing several layers
of clothing is the best method for reducing exposure. Head liners under hard hats will
be used for ear protection and to reduce heat loss from the head. Each employee is
advised to bring extra clothing to the site to ensure that additional layers will be
available if needed or that damp clothing can be changed.

MLM/0s7
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7.0 HAZARD COMMUNICATION AND TRAINING ASSIGNMENTS

7.1 Hazard Communication Training

All site personnel shall be trained in the chemical hazards associated with
this project prior to commencement of work activities. MSDSs for any chemicals
anticipated to be present in the samples will be kept on site and available to all workers -
at all times. The SSHO will identify where site MSDSs are maintained and notify
personnel of the location(s). The SSHO shall be responsible for acquiring any additional
MSDSs not available at site, and for the upkeep of these additional MSDSs.

7.2 Hazardous Waste Worker Training

All site staff will have completed the OSHA 40-hour Hazardous Waste
Operations and Emergency Response (HAZWOPER) Training, 24 hours of on-site
supervised training, and appropriate annual updates. Additionally, the SSHO will have
completed the 8-hour supervisor training as required by the OSHA HAZWOPER
standard. Documentation from subcontractors and any visitors that training assignments
have been met will be required prior to initiation of field activities and visits,

respectively.
7.3 First Ai R Trainin

| The following table documents the first aid/CPR training for the proposed

field crew:

First Ald CPR Attendants | -

[ Todd Church 23 April 1996 Red Cross

" Mark Johnson May 1996 Red Cross
L —
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74 Respiratory Protection Training

Although Radian does not anticipate the need for respiratory protection on

this project, personnel will be prepared to don air-purifying respirators. The OSHA
respirator standard requires training and all personnel will be current on this training.

MLM/057 .
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8.0 MEDICAL SURVEILLANCE REQUIREMENTS

All personnel working at the project location shall participate in a medical
surveillance program which is consistent with the requirements of 29 CFR 1910.120 for
hazardous waste site operations. The purpose of the program is to assess and monitor
- employee health prior to, during the course of, and at the termination of employment.
Personnel will have received a physician’s approval to conduct work at hazardous waste
sites, including the use of air-purifying respirators.

. MLM/0s7
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9.0 SITE COMMUNICATIONS
The “buddy system” will be enforced during all field activities. Each
person will observe their partner for symptoms of chemical exposure or heat/cold stress

and provide emergency assistance when warranted.

The following emergency signals shall be used:

Thumbs up OK; understand
Thumbs down No; negative
Grasping buddy’s wrist Leave site now
Hands on top of head Need assistance

Where assistance is needed by any worker who is more than 100 feet from
the next closest person or by anyone out of line of sight of another, the vehicle horn
shall be used. The site will also have emergency procedures that will be determined by
the SSHO upon arrival at the site and reviewed with the field crew.

MLM/057
0404-02.mim 9-1



10.0 SANITATION AND ILLUMINATION

| To minimize the potential for ingestion of contaminants and transfer of
contaminants to areas outside the work areas, washing facilities shall be available on site

for use on this project. All personnel are to wash their hands and face before drinking,
eating, smoking, or applying cosmetics.

Work before or after daylight hours in not anticipated. If early morning or
night work is required, illumination within all general site areas will be maintained at or

above 30 footcandles.

MLM/057
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11.0 EXPOSURE MONITORING

Before beginning any new phase of work, at the beginning of each shift,
and any time there is reason to believe ambient concentrations may have changed, the
SSHO will conduct an area survey with an organic vapor analyzer and a photoionization
" detector to assess hazards and determine appropriate control measures. The monitoring
results will be documented in the site logbook. All instruments used on site shall be
calibrated and/or field checked in accordance with the manufacturer’s recommendations
on each day that field operations require their use. These data shall be recorded in the
site logbook. '

11.1 E ure Monitorin hedul

Based on the nature of the field activities to be completed and earlier
characterization data (sludge samples), it is unlikely that any chemical vapors will be
present above OSHA Permissible Exposure Limits or ACGIH Threshold Limit Values.
The levels of protection outlined in Section 6.1 - Hazard Analysis of Worker Tasks have
been assigned in accordance with expected levels of exposure to the chemicals. Typical
work clothing (see Section 13.1) will be used for much of the work; modified Level D
protection (see Section 13.2) has been assigned for all tasks involving possible contact
with contaminated soils.

The guidelines in Sections 11.1.1 and 11.1.2 represent the minimum air
monitoring requirements and monitoring frequency will be escalated based upon the
results of previous monitoring and/or other signs or indicators (odors, etc). If
monitoring in the breathing zone is indicated, it will be conducted with the primary

emphasis on those employees with the highest anticipated potential for exposure.
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11.1.1 Work Site Area Monitoring

Area monitoring with an organic vapor analyzer and a photoionization
detector will be done at the beginning of each day and whenever conditions or tasks
change which may affect airborne concentrations (e.g., at each stage of drilling). The
goal in area monitoring is to assess the concentration at the source of contamination
(e.g., at the hole left by removing the liner core sample). A minimum of two monitoring-

events during the day will be conducted.
11.1.2 Worker Breathing Zone Sampling
Monitoring will be conducted in the breathing zone, using the direct

reading instruments, based on the results of the area monitoring. If concentrations at

the source approach 100 ppmv, monitoring in the breathing zone shall be conducted.

112 Equipment to be Used

One of the following direct reading instruments will be used to monitor

vapor concentrations in this work area.

. Type Make/Model =~ | - Contamination
Organic Vapor Analyzer Foxboro OVA-108 Organic vapors
Photoionization Detector HNu Systems - HW-101 | Organic vapors

w/11.7eV lamp

The direct reading instrument will be calibrated daily. The results of the
calibration will be recorded in the field log book.
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11.3 Action Level

When direct reading instrument results reach 100 ppmv at the source, the
SSHO should begin sampling the personnel breathing zones. If concentrations in the
breathing zone are detectable, the SSHO should stop work to determine the cause and
likely contaminant(s). The SSHO will consult with the Radian SHM to decide the
appropriate course of action, including upgrading PPE to Level C.

MLM/057
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12.0

SAFE WORK PRACTICES

Employees and visitors will be required to follow good hygiene /work

practices that include:

MLM/057
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Unauthorized personnel are not allowed on site.

Personnel under the obvious influence of alcohol or controlled
substances are not allowed on site.

Ignition sources such as matches and cigarette lighters are only
allowed in designated areas.

Smoking, eating, drinking, chewing gum or tobacco, taking
medication, and applying cosmetics will not be permitted in the.
work areas. Thoroughly wash hands, arms, and face before breaks
or any hand-to-mouth activity such as eating, drinking, smoking/use
of chewing tobacco or application of cosmetics.

Discard and replace any damaged or heavily soiled protective
clothing. Minimize the potential for contaminating clothing and
skin.

Prevent heat stress by taking breaks and drinking water during these
breaks. Prevent cold stress by dressing adequately and taking
breaks. Drink warm beverages during these breaks.

Notify the SSHO of any defective monitoring, emergency, or other
safety equipment. '

Work upwind of the contamination source wherever possible.

Become familiar with your environment to prevent slips, trips, falls,
and vehicle incidents.
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13.0 PERSONAL PROTECTIVE EQUIPMENT

All personnel working at this project will be required to be in the level of
protection specified in Section 6.1.

For tasks not covered in the SSHP, personnel shall wear a level which is
deemed necessary by the SSHO and the Radian SHM. All PPE for varied activities and
tasks are based upon the potential site-specific contaminants recognized at the time the
SSHP is prepared. The SSHO should periodically re-assess the need to upgrade or
downgrade the PPE. The anticipated levels of protection are given below. Reference
Section 6.1 for which level is needed for what task. Although Radian does not anticipate
conditions requiring tyvek coveralls or respiratory protection, the field crew is prepared
to don Level C.

13.1 Level D
1 Safety glasses/goggles.
2. Steel-toed safety shoes.
3. Work gloves.
4, Hearing protection (as required).
5. Hard hat.
132 Modified Level D
1 Safety glasses/goggles.
2. Steel-toed safety shoes.
3. PVC, peoprene or nitrile gloves.
4. Hearing protection (as required).
5. Hard hat.
6. Chemical overboots (optional based on wetness of the environment).
7. Coveralls (optional based on wetness of the environment).

MLM/057
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133

Level C

Where monitoring results require an upgrade of PPE to Level C (see

Section 11.3) the following equipment will be worn by personnel potentially exposed.

NN AEWDN

Safety glasses/goggles, unless ﬁlll-face respirator is required.
Steel-toed safety shoes.

Nitrile gloves (double).

Hearing protection (as required).

Hard hat.

Chemical overboots.

Tyvek coveralls (uncoated or coated).

Respirator (full or half-face), appropriate cartridges.

The SSHO will decide on the type of coverall and the degree of respiratory protection

based on the monitoring results.

MLM/057
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14.0 PROTECTIVE CLOTHING DONNING/DOFFING PROCEDURE

The following donning/doffing procedures are given as a guide for donning
and doffing Level C ensembles. The purpose of the protective clothing donning/doffing
procedures is to give on-site personnel a reference for and a means of review of the
proper way to don/doff protective clothing. Failure to adhere to these procedures may
result in the protective clothing being ineffective against potential contaminants.

If Level C PPE is required, the SSHO will need to establish work zones to
minimize the potential for spreading contamination. Locations for donning/doffing will
need to be identified relative to the work zones by the SSHO. Decontamination
procedures are described more completely in Section 15.0.

14.1 Protective Clothin in edu

1. Inspect PPE equipment before donning and prior to initial sample
collection.

2. Dress in coveralls, inner gloves, outer gloves, and overboots. Tape
outer gloves to the coveralls using duct tape. Tape the coverall to
the overboots.

14.2 Protective Clothing Doffing Procedure

1. Remove excess mud or other debris from outer gloves, overboots,
and clothing prior to leaving immediate work area by scraping, then
rinsing the items.

2. Remove tape and the outer layer of clothing. Place disposable PPE
in designated receptacles that are adequately labeled and reusable
PPE in bags.
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3 As the last step, remove your respirator then remove your inner
gloves.

4, Thoroughly wash your hands and face with soap and water prior to
eating, drinking, smoking, or other hand-to-mouth contact.

MLM/057
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15.0 DECONTAMINATION

The purpose of decontamination is to prevent contaminants that may be
present on protective clothing and equipment from coming into contact with personnel as
they remove the PPE. Also, decontamination protects workers from hazardous
substances that may contaminate and eventually permeate the PPE used on site. Finally, _\
decontamination protects personnel by minimizing the tracking of harmful materials into
clean areas. Decontamination procedures physically remove contaminants or change the
chemicals to innocuous substances. Combining decontamination with the correct
sequence of removing personnel protective equipment will prevent exposure to personnel

leaving the work area as well as minimize the off-site migration of contaminants.

Decontamination begins with the first step of doffing PPE which involves
the most heavily contaminated item and progresses to the last doffing step with the least

contaminated item.

The purpose of equipment decontamination is to prevent exposure to
personnel during the loading, transporting and unloading of equipment at another site.
It is also to prevent off-site migration of contaminants from one site to another or during
transporting the equipment. All decontamination will be observed by the SSHO, who

will ensure its effectiveness and make changes as necessary.

15.1 Personnel Decontamination

Removal of loose mud or other material from personnel and equipment
will be performed before leaving the work area. Additional material will be removed in
the work area by brushing, wiping, or washing as necessary. Personnel will remove any
disposable PPE and dispose of equipment in containers provided before leaving the work
area. If respirators are used, they will be cleaned, disinfected, and stored properly.
Personnel shall thoroughly wash hands and face before leaving the area. A shower is not
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required for personal decontamination at this site. It is anticipated that decontamination
wastewater will be disposed of on site. The SSHO will confirm the arrangements prior
to start of work. Discarded PPE will be collected, drummed, labeled, and disposed of by

Radian.

15.2 Equipment Decontamination

All equipment (hand tools, monitoring equipment, sample containers) shall
be decontaminated in the work area prior to removal from the work area. This can be
accomplished by wiping equipment off thoroughly with a damp cloth, or pressure washing
of equipment. Wastewater generated from the decontamination of sampling equipment
and tools will be collected, drummed, labeled, and disposed of on site. Each piece of
decontaminated equipment will be visually inspected to ensure that visible contamination

has been removed.
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16.0 EMERGENCY RESPONSE

The purpose of this section is to safeguard human health and the

environment in the event of an emergency. This section presents the actions to be taken

in response to an emergency. During an emergency, the SSHO will serve as the

Emergency Coordinator.

16.1 Pre-emergency Planning

The SSHO will perform the following pre-emergency tasks before starting

field activities and will coordinate emergency response with all field personnel:

L

2.

Locate nearest telephone and/or alarm station.
Confirm and post emergency contacts and telephone numbers.

Post a site map marked with site evacuation routes, refuge areas,
and the location of on-site emergency equipment, supplies, and on-
site medical services. Also post the route to the designated off-site
emergency medical facility. Review this information with all
personnel.

Inform personnel of the nature of the project hazards and potential
emergencies. Discuss response procedures.

Inventory the on-site emergency equipment and supplies.

Determine facility emergency action plans and review this with field
personnel.

The SSHO will review and revise the emergency response plan in the event

of a failure of the plan, site condition changes, and changes in the scope of work or

available personnel.
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16.2 Lines of Authority

The SSHO has primary responsibility for responding to and correcting
emergency situations, as conditions allow. The SSHO has the authority to stop any site
activities posing an immediate health and safety hazard to site personnel and/or the
public. In an emergency, the SSHO will immediately advise any USACE personnel,
RAAD personnel, Radian personnel, subcontractor personnel, and site visitors of the

hazard and the appropriate action to be taken.

16.3 Emergency Prevention and Recognition

Effective implementation of the SSHP, personnel awareness and training,
contingency planning, and the briefings held with personnel at the beginning and during

the execution of the field activities will help to prevent emergencies.
16.4 Notification

In the event of an emergency, the SSHO will issue a verbal instruction or a
site alarm will be sounded to notify all on-site personnel. Personnel shall:

1. Stop work activities.
2. Lower noise levels to facilitate communications (e.g., stop drilling or
coring).
3. Begin emergency procedures.
16.5 Evacuation Routes and Procedures

In the event of an emergency that requires an evacuation of the site, a site
alarm will be sounded or verbal instruction given by the SSHO to evacuate the area.
Personnel will exit the area to the upwind, pre-designated area. At this point, the SSHO
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will account for all personnel, ascertain information about the emergency, and provide
further instructions to the on-site personnel. The SSHO in conjunction with the COE
SHM will also apprise the off-site emergency personnel of the situation, if necessary. In
all situations that require evacuation, personnel shall not re-enter the work area until the
conditions causing the emergency have been corrected, the hazard reassessed, the SSHP
revised, if necessary, and reviewed with on-site personnel, and instructions given for
authorized re-entry by the SSHO.

16.6 Emergency Medical Treatment and First Aid

In the event of an emergency involving injury or illness, first aid should be
rendered by a certified First Aid/CPR trained attendant. Personnel with injury or illness
will be decontaminated to the extent possible without further injury. However, in
consideration of the anticipated site contaminants, life saving and first aid procedures
should take priority over personnel decontamination efforts. The SSHO will have final
authority on the decision to seek additional medical services.

16.7 Fire or Explosion

In the event of fire or explosion, the local Fire Department shall be
summoned immediately. Small incipient fires may be handled by trained staff using fire
extinguishers (see Section 6.4).

16.8 " Eavi ntal Rel

Since Radian’s activities do not involve liquids, liquid spills are not
expected. If personnel suspect the project activities have caused a release to the
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environment, the SSHO should be immediately notified. The SSHO will take the

following steps:
1. Inform the COE Project Manager so that the facility SPCC Plan can
be implemented if necessary.

2. Locate the source of the release and stop or reduce the rate of
release if it is safe to do so.

3. Begin containment and/or recovery of the released material if it is
safe to do so.
16.9 Emergency Contact

The following resources may be contacted in the event of an emergency:

Fire Department: ........... ... .. ... 16
Police: . ... e e e e e 7325
Hospital (ambulance): ............cciiiniininnann.. 7163
National Response Center . ........................ (800) 764-6800
Region I, EPA . ........ ... .. ... iiiiiiennnnnnnn (215) 597-9058
VaDEQ (24 HI) .. ovveretee et (804) 527-5200
' Poison Control HOtHDE .. .. vv'srrnseerennneeenns (800) 552-6337
Corps Project Manager (Steven Lantz) ................ (804) 441-7519
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16.10 Route to Nearest Medical Treatment Facility

The transportation of any personnel needing medical treatment will be
done by RAAP personnel. They will be contacted by dialing 639-7163 on a cellular
phone or 7163 on a plant phone. According to RAAP safety personnel, it is advisable to
rely completely on plant emergency response rather than attempt driving to on-site
medical facilities. Therefore, no map to the medical facility is included in this SSHP.

16.11 Emergency Equipment

If shall be the responsibility of the SSHO to maintain the site emergency
equipment in good working order. An inventory and inspection of the project required
emergency equipment and supplies shall be performed prior to the start of the project

and on a weekly basis.

The emergency equipment shall be readily available. The SSHO shall
review the location and use of the equipment with workers prior to the start of work.

The following emergency equipment is to be immediately available to on-site personnel:

o First Aid Kit
o Portable Eyewash
. Fire Extinguisher
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17.0

17.1

STANDARD PROCEDURE FOR REPORTING EMERGENCIES

The following information should also be provided to the Norfolk District
office for occupational safety and health in the event of an emergency. The telephone
number is (804) 441-7671. The caller should provide the following:

1. Name of the person making call.

2. Telephone number at location of the person making call.
3 Name of the person(s) exposed or injured.

4, Nature of the emergency.

5. Actions already taken.

Incident Follow- n mentati

Before normal activities are resumed, on-site personnel must be prepared

and equipped to handle another emergency. The follow-up activities should be

completed under the direction of the SSHO:

will be:

MLM/057
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Notify appropriate government agencies as required (reminder:
OSHA must be notified within 8 hours if there have been any
fatalities or three or more injuries requiring hospitalization.

Restock all equipment and supplies.

Review and revise all aspects of the SSHP as necessary to address
future emergencies of this type and new site conditions.

Investigation and documentation of any emergency response shall be
initiated by the SSHO. The documentation will be in the form of a written report and

2.

Accurate: All information must be recorded objectively.

Authentic: Each person making an entry must sign and date that
entry. Nothing is to be removed or erased. If details are changed
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or revised, the person making the change should strike out the old
material and initial and date the change.

3. Descriptive:

Titles and names of personnel involved.

Actions taken, decisions made, orders given, to whom, by
whom, when, what, where, and how as appropriate.

Summary of data available (air monitoring, chemical
concentrations, etc.).

Possible exposure of personnel.

This report shall also include copies of the Accident Investigation Report
(ENG Form 3394), and Employer’s first Report of Injury that is sent to the worker’s

compensation insurance carrier.

The SSHO shall also complete the Radian Incident Report Form within
48 hours of the incident and send it to the local Radian Human Resources

Administrator.
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18.0

PROJECT DOCUMENTATION

Information and data collected as a result of this SSHP shall be

documented in field log books. The logs are the ultimate responsibility of the SSHO and

shall be maintained on site for review. However, all personnel shall be individually

responsible for completion of the information required by the logs.

In addition to the information in the log books, a plan approval signature

sheet and all visitors notice forms are to be completed and maintained as a part of the

project documentation. A complete list of all the items to be documented is given

below.
Plan Approval Signature Sheet ....................... Section 19.0
Visitors Notice .............. . i, Attachment 1
Daily Project Log .........ciiiuitiiiiininnnnn On-site Logbook
Daily Sign-in Log - Employees ..................... On-site Logbook
Daily Sign-in Log - Visitors . ..................... On-site Logbook
Site Monitoring Data . .......................... On-site Logbook
Training/Safety Briefing Log ..................... On-site Logbook
All project documentation shall be kept on record for a period of no less

than 30 years by USACE.
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19.0 PLAN APPROVAL

This SSHP has been written for the use of Radian Corporation employees
and will be provided for informational purposes only to subcontractors and Corps
employees. Radian Corporation claims no responsibility for its use by others. The SSHP
is written for the specific site conditions, purposes, dates and personnel specified and
must be amended if these conditions change.

L0002 He—

Radian Project Manager

cxy

USACE Project Manager

USACE Safety & Health Manager (SHM)
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Attachment 1

VISITORS NOTICE FORM

Project: Contaminant/Evaluation for Closure of the Equalization Basin,
Radford Army Ammunition Plant, Virginia

Site visitors requesting access to the work areas are required to receive a site orientation
of the hazards associated with the site and a briefing of the emergency response and
evacuation plan.

All visitors including subcontractors shall have received the appropriate on- and off-site
training and medical evaluation, and shall provide Radian with corresponding
documentation prior to entering the work areas.

Your signature below indicates that you are aware of and have complied with the above
requirements, that you understand the potential hazards associated with this site and the
planned on-site activities to be performed, and that you will abide by the safety and
health requirements (as established in the site-specific safety and health plan for this
site), as they pertain to the area in which you plan to enter.
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Attachment 2

Analytical Results of the Radford Army Ammunition Plant Sludge Samples

Collected on September 8, 1995

T : SW846 Slmplel‘ : . Sample 2® Sample 3*

Moisture (percent) D2216 53.5% 67.4% 64.1%
Acrylonitrile 8260 <454 <638 <581
Antimony 7041 2,820 4,120 5,500
Bcnz(a)anthraccncb 8310/8270 1.55/3,520 155/1,490 J 2.47/1,700
Benzo(b)fluoranthene® 8310/8270 1.50/10,400 181/3,010 J 2.77/2,870 1
Benzo(k)fluoranthene® 8310/8270 0.792/10,400 0971/3,010) | 1.58/28707
Benzo(a)pyrene 8310/8270 1.42/4,230 1.76/1330 J 3.44/1,550
Beryllium 6010 312 301 359
Bis(2-chioroethoxy)methane 8270 <559 <786 <721
Bis(2-chloroethyl)ether 8270 <872 <1,230 <1130
Bis(2-chloroisopropyl)ether 8270 <834 <1170 <1,080
Bis(2-ethylhexyl)phthalate 8270 23,400 46,000 35,100
Bromoform 8260 <1.30 <1.83 <167

I- Bromomethane 8260 <222 <3.13 <285
Butylbenzylphthalate 8270 <483 <679 <623
Carbon tetrachloride 8260 <177 <249 <227
Chlordane 8081 <1030 <1,480 <1360
Chiorobenzene 8260 <161 <227 <207

I 4-Chloro-3-methylphenol 8270 <1370 <1,930 <L770
Chloroform 8260 <218 <3.07 <280

| Chloromethane 8260 223 153 <252

[Z-Chlotophcnol 8270 <646 <908 <833
Chrysene® 8310/8270 1.13/6,160 1.29/2,480 1.52/2,360

|| Dibenz(a,h)anthracene® 8310/8270 0312/<1,580 0.436/<2,20 | 0523/<2,040

i[ 1,2-Dichlorobenzene 8260 <0.946 <133 <121

MLM/057

0404-02.mim




Attachment 2 (Continued)

Analytical Results of the Radford Army Ammunition Plant Sludge Samples

Collected on September 8, 1995

b swess | Sample1® | Sample2* | Sample3® I

Constituent .~ | Method | (ug/kg) = | (ag/k@) {ng/kg)
1,3-Dichlorobenzene 8260 <122 <172 <1.57
1,4-Dichlorobenzene 8620 . <162 <228 <2.08
3,3'-Dichlorobenzidine 8270 <1380 <1,950 <1,790
2,4-Dichlorophenol 270 <769 <1,080 <991
1,2-Dichloropropane 8260 <127 <178 <163
Dieldrin 8081 1,680 1,420 1,180 %
2,4-Dimethylphenol 8270 1,700 2,390 2,190
4,6-Dinitro-2-methylphenol 8270 <767 <1,080 <989
2,4-Dinitrophenol 8270 <2,880 <4,050 <3710
Endosulfan I 8081 46317 <740 <672
Endosuifan II 8081 <953 <1370 <1240
Endrin 8081 <1370 <1,970 <1,790
Fluorene® 8310/8270 22/<1,230 7.22/<1,740 5.76/ <1,5%0
Heptachior 8081 896J <456 <414
Heptachlor epoxide 8081 337,000 291,000 254,000
Hexachlorobenzene 8270 <1640 <2310 <2120
Hexachlorobutadiene 8270 <1260 <1770 <1,620
Hexachlorocyclopentadiene 8270 <6,730 <9,470 <8,680
Hexachloroethane 8270 <1,770 <2,480 <2,280
Indeno(1,2,3-cd)pyrene® £310/8270 0371/2,960 0.633/<2570 | 0.70/<2350
Methoxychlor 8081 < 4,800 <6,880 <6,250
Methylene chloride 8260 0.916 BJ 303B 1.61 BJ
Naphthalene 8270 <1,120 <1,580 <1,450
N-Nitrosodimethylamine 8270 <2,000 <2,820 <2,580
Thallium 6010 528 J 4671] 671]
Toxaphene 8081 <1980 <2,840 <2,580 l
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Attachment 2 (Continued)

Analytical Results of the Radford Army Ammunition Plant Sludge Samples
Collected on September 8, 1995

e

‘ SW846 | ‘Sampie1® | Sample2®
1,2,4-Trichlorobenzene 8270 <970 ' <1,360 <1,250
1,1,2-Trichloroethane 8260 <170 <240 <2.18
Trichlorofluoromethane 8260 <713 <10 <9.14
2,4,5-Trichlorophenol 8270 <963 <1360 <1,240
2,4,6-Trichlorophenol 8270 <684 <962 <882

_ N

The value following the "<" symbol indicates the detection limit for a specific compound in that
particular sample. The detection limit is influenced by several factors, including initial sample size,
dilution factor, moisture content, matrix interferences, and instrument response; therefore, the
detection limit may vary from sample to sample.

b Methods 8310 and 8270 were both used to quantitate these compounds; the 8270 result is more
accurate than the 8310 result because interferences (non-target compounds) were noted during the
8310 analyses; and because 8270 utilized mass spectrometry to identify the compounds.

J This result is less than the sample-specific detection limit, but greater than or equal to the specific
reporting limit (zero).

B This analyte detected in the method blank at a concentration greater than the reporting limit (zero).
Methyiene chloride was detected in the method blank at 0.813 ug/kg.
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