


Quality Environmental service; 

.- RE1 Consultants ~nc.  

1 Research, Environmental & Industrial Consultants, Inc. 
P. 0. Box 286 Beaver, West Virginia 25813 1-304-255-2500 

1-800-999-01 05 
FAX 1-304-255-2572 

January 20,1998 

Mr. M e  Olsen 
Alliant Techsystems, Inc. 
P 0 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 identifled as follows: 

Custody N0.k 57957 & 57956 

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

Thank you. 

Sincerely, 

Ray Erickson 
Vice President 
REI Consultants, Inc. 

enclosure 
RE/pjm 

MEMBER: American Chemical Society 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 

ATISAMPLE#: 07.03.01 
RElC SAMPLE #: 57482-1 

DATE SAMPLED: 1 2-23-97 
MATRIX: SOLID 
MOISTURE: 22% 

I VOLATILE ORGANIC COMPOUNDS 1 
PARAMETER 

Benzene 

Carbon Tetrachloride 

Chlorobenzene 

Chloroform 

trans-1,2-Dichloroethene 

Hexachlorobutadiene 

Methyl Bromide 

Methyl Chloride 

Methylene Chloride 

Naphthalene 

Tetrachloroethene 

RESULT 

Toluene 

1,2,4-Trichlorobenzene 

1,1,1-Trichloroethane 

1 ,I ,2-Trichloroethane 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Trichloroethene 

Trichlorofluoromethane 

Vinyl Chloride 

UNIT 

ND 

ND 

ND 

ND 

ugJk€l 

ugh 

ug/kg 

ug/kg 

ug/kg 

u g h  

uEIM 

ug/kg 

u@UJ 

uan<e 

ND 

ND 

ND 

METHOD 

8021 A 

8021 A 

8021A 

8021A 

8021A 

8021A 

8021A 

8021 A 

8021A 

8021 A 

8021 A 

ug/kg 

WUJ 

ug/kg 

ug/kg 

UgJkg 

WfhJ 

u r n  

REPORTING 
LIMIT 

- 

5 

5 

5 

5 

- 

8021A 

8021 A 

802 1 A 

8021A 

ANALYZEDIBY 

- -- - 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

01 -06-98KC 

01 -06-98KC 

01 -06-98KC 

01 -06-9mC 

8021 A 

8021 A 

8021 A 

- 

01 -06-98KC 

01-06-98KC 

01 -06-98KC 

01 -06-98KC 

01 -06-98KC 

01 -06-98KC 

01-06-98/K: 

01-06-9a~c 

01 -06-98KC 

01 -06-98KC 

01 -06-98KC 

5 

5 

5 

01 -06-98KC 

01 -06-98KC 

01 -06-98KC 
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Alliant Techsystems, Inc. 
Job #: 1297-57482 

AT1 SAMPLE #: 07.03.01 
RElC SAMPLE #: 57482-1 

DATE SAMPLED: 12-23-97 
MATRIX: SOLID 
MOISTURE: 22% 

I VOLATILE ORGANIC COMPOUNDS I 

Methyl Ethyl Ketone I ND 1 U r n  I 82408 I 1 00 01 -06-98KC 

P A M E T E R  

Acrolein 

Carbon Diultide 

Surroclates % Recovery I 

I SEMIVOLATILE ORGANIC COMPOUNDS 1 

RESULT 

ND 

ND 

Surrooates Oh RecoverV 

Cchlore 
bnitrobenzotrifluoride 85 

SEMIVOLATILE ORGANIC COMPOUNDS 

UNIT 

u€l&l 

u g h l  

PARAMETER 

N-Nitrosodimethylamine 

S u r r m  % Recovery 

tetrachlorem-xylene 62 

METHOD 

82408 

82408 

RESULT 

ND 

ND - Nora Detected at Repading Umit 
- Sumgab Recovery axceedo RElC conbol limb dm to 8ampk mcrbbc Intalarartca. 

- 
ANALYZEDIBY 

01 -06-98/JA 

01 -06-98/JA 

REPORTING 
LIMIT 

1 00 

20 

UNIT 

ug/kg 

PARAMETER 

2,CDinitrotoluene 

2,6-Dinitrotoluene 

ANALYZEDIBY 

01 -06-98KC 

01 -06-98KC 

METHOD 

8090 

8090 

METHOD 

8070 

REPORTING 
LIMIT 

10 

10 

RESULT 

ND 

ND 

UNIT 

u r n  

ug/kg 

REPORTING 
LIMIT 

67 

ANALYZEDIBY 

01 -1 0-98/JA 
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Alliant Techsystems, Inc. 
Job #: 1297-57482 

AT1 SAMPLE #: 07.03.01 
RElC SAMPLE #: 57482-1 

DATE SAMPLED: 
MATRIX: 
MOISTURE: 

12-23-97 
SOLID 
22% 

I SEMIVOLATILE ORGANIC COMPOUNDS 

I Bis(2-chloroethyl) ether 

I Bis(2chloroisopropyl) ether 

RESULT 

Surroaates % Recoverll 

tetrachloro-m-xylene 101 

I SEMIVOLATILE ORGANIC COMPOUNDS I 

Surroaates 
tetrachloro-m-xylene 1 02 

PARAMETER 

Hexachlorobenzene 

Hexachlorocyclopentadiene 

Hexachloroethane 

I SEMIVOLATILE ORGANIC COMPOUNDS I 

RESULT 

ND 

ND 

ND 

UNIT 

ugncs 

US& 

~gn<g 

ANALYZEWBY 

01 -0698lJA 

r 

PARAMETER 

Pentachlorophenol 

METHOD 

81 21 

8121 

8121 

METHOD 

81 51 

REPORTING 
LIMIT 

17 

RESULT 

ND 

REPORTING 
LIMIT 

3.3 

3.3 

3.3 

UNIT 

u l m  

ANALYZEDlBY 

01 -08-98lJA 

01 -08981JA 

01 -08-98lJA 
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Alliant Techsystems, Inc. 
Job #: 1297-57482 

AT1 SAMPLE #: 07.03.01 
RElC SAMPLE #: 57482-1 

DATE SAMPLED: 12-23-97 
MATRIX: SOLID 
MOISTURE: 22% 

SEMIVOLATILE ORGANIC COMPOUNDS I 
I PARAMETER ( RESULT ( UNIT 1 METHOD 

Bi(2-ethylhexyl) phthalate ND u€&! 82708 

Butyl benzyl phthalate ND ug/kg 82708 

4-Chloro-bmethyl phenol ND ug/kg 82708 

2-Chlorophenol ND ug/kg 82708 

Din-butyl phthalate ND wNI 82708 

Diethyl phthalate ND Ug/kg 82708 

2,4Dimethylphenol ND ug/kg 82708 

Dimethyl phthalate ND usn<a 82708 

4,6-Dinitro-2-methylphenol ND ug/kg 82708 

Din-octyl phthalate ND ug/kg 82708 

1 REPORTING I ANALYZEDIBY I 
LIMIT 

Phenol 

2,4,5-Trichlorophenol .' 

ND 

ND 

u r n  

usn<a 

82708 

82708 

330 

330 

01 -06-98MP 

0 1 -06-98MIP 
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Alliant Techsysterns, Inc. 
Job #: 1297-57482 

AT1 SAMPLE #: 07.03.01 
RElC SAMPLE #: 57482-1 

DATE SAMPLED: 12-23-97 
MATRIX: SOLID 
MOISTURE: 22% 

I SEMIVOLATILE ORGANIC COMPOUNDS I 

I P-ETER I RESULT I I METHOD I REPFP,","G I ANALYZEDIBY I 
Fluoranthene 

Fluorene 

Nitrobenzene 1 ND I u& I 8330 I 250 I 01-05-98M 

ND - Nom Detected at Reputing UmH 

ND 

ND 

PARAMETER RESULT UNIT 

u r n  

METHOD 

831 0 

831 0 

REPORTING 
UMIT 

140 

140 

ANALYZEDIBY 

01 -1 3-98MP 

01 -1 3-98MIP 
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Alliant Techsystems, Inc. 
Job 8: 1297-57482 

AT1 SAMPLE #: 07.03.01 
RElC SAMPLE #: 57482-1 

DATE SAMPLED: 12-23-97 
MATRIX: SOLID 
MOISTURE: 22% 

I PCB'S I 

REPORTING ANALYZEDIBY 
UMIT 

2500 01 -07-98lJA 

2500 0 1 -07-98lJA 

2500 01 -07-98lJA 

I PARAMETER I RESULT I u ~ I -  

Surroaate 0/6 Recove 

tetrachloro-m-xylene 94 

I PESTICIDES I 
UNIT METHOD REPORTING 

UMIT 

ug/kg 8081 3 

ugkg 8081 9.4 

uglkg 8081 1.3 

RESULT 

- 

Aidrin 

Chlordane 

I Dieldrin 

I Endosulfan I ugkg 1 8081 1 9.4 

Endosulfan II 

Endrin 

Heptachlor 

Heptachlor Epoxide ugkg I 8081 1 21 I 01-07-98lJA I 

- - -  - -- - 

Surroaate 2.msmQu 
tetrachloro-m-xylene 94 

ND - None Detected at Reporting Uml 
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Alliant Techsystems, Inc. 
Job kl: 1297-57482 

AT1 SAMPLE #: 07.03.01 
RElC SAMPLE #: 57482-1 

DATE SAMPLED: 12-23-97 
MATRIX: SOLID 

I TOTAL METALS I 
I PARAMETER I RESULT I UNIT I METHOD I PQL I ANALYZEDlBY I 

Barium 

Beryllium 

Cadmium 1 90 I ugkg I 6020 

I Mercury 1 280 1 ugkg 1 7470A 1 100 1 01-02-g8MR I 

28200 

458 

Chromium 

Lead 

1 Nickel 1 22200 I ugkg 1 6020 1 100 1 12-30-97MC I 

100 

ug/kg 

ugfb 

12-30-97MC 

- 
72800 

28800 

Thallium I ND I W k J  I 6020 I 100 I 12-30-97MC 

- 

Selenium 

Silver 

GENERAL CHEMISTRY 

6020 

6020 

u g m  

U& 

Cyanide I ND I u€l/ko ( 901 OA I 500 I 0 1 -05-98LK 

- - 

100 

100 

6020 

6020 

-- 

ND 

452 

ND - None Dakted at PQL 
PQL - Practical Quantitatbn Limit 

12-30-97MC 

12-30-97MC 

-- 

300 

100 

ANALYZEDIBY PARAMETER RESULT UNIT 

100 

100 

-- 

12-30-97MC 

12-30-97MC 

- 
ugkg 

ugkg 

I I 

METHOD PQL 

12-30-97MC 

12-30-97MC 

6020 

6020 
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Alliant Techsystems, Inc. 
Job &? 1297-57482 

AT1 SAMPLE #: 08.04.01 
RElC SAMPLE #: 57482-2 

DATE SAMPLED: 12-23-97 
MATRIX: SOLID 
MOISTURE: 76% 

VOLATILE ORGANIC COMPOUNDS 1 
PARAMETER 

Benzene 

Carbon Tetrachloride 

Chlorobenzene 

Chloroform 

trans-1 ,2-Dichloroethene 

Hexachlorobutadiene 

Methyl Bromide 

Methyl Chloride 

Methylene Chloride 

Naphthalene 

RESULT 

ND 

ND 

ND 

ND 

ND 

ND 

Tetrachloroethene 

Toluene 

1,2,4-Trichlorobenzene 

1 ,I ,I-Trichloroethane 

ND - None Detected at Reporkg Limit 

ND 

ND 

ND 

ND 

1,1,2-Trichloroethane 

Trichloroethene 

Trichlorofluoromethane 

Vinyl Chloride 

UNIT 

'Jim 
wkl 
u!&I 

ug/kg 

W/kg 

ug/kg 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

METHOD 

8021 A 

8021A 

8021A 

8021A 

8021 A 

8021A 
- - -  

Wm3 

lJ& 

Uglkg 

uglkg 

uglkg 

lJg/kg 

lJg/kg 

usn<s 

5 

5 

5 

5 

8021 A 

8021A 

8021A 

8021 A 

- 

ug/kg 

W'%I 

Wm€t 

W k !  

REPORTING 
UMK 

5 

5 

5 

5 

5 

5 

01 -02-98ffC 

01 -02-98mC 

01 -02-98ffC 

01 -02-98ffC 

ANALYZEDIBY 

01 -02-98ffC 

01 -02-98ffC 

01 -02-98fK 

01 -02-98ffC 

01 -02-98ffC 

01 -02-98ffC 

01 -02-9WC 

01 -02-98ffC 

01 -02-98ffC 

01 -02-98ffC 

8021A 

8021 A 

8021 A 

8021A 
- - 

8021 A 

8021A 

8021 A 

8021 A 

- 

5 

5 

5 

5 
- 

5 

5 

5 

5 

01 -02-98ffC 

01 -02-98ffC 

01 -02-98ffC 

01 -02-98ffC 
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Alliant Techsystems, Inc. 
Job #: 1297-57482 

AT1 SAMPLE #: 08.04.01 
RElC SAMPLE #: 57482-2 

DATE SAMPLED: 
MATRIX: 
MOISTURE: 

12-23-97 
SOLID 
76% 

- - 

VOLATILE ORGANIC COMPOUNDS I 

1 Methyl Ethyl Ketone I ND I u g h  1 82408 1 100 I 01-01-98KC 

PARAMETER 

Acrolein 

Carbon DiiulMe 

I SEMIVOLATILE ORGANIC COMPOUNDS I 

RESULT 

ND 

ND 

Surroaates 0 RWOV 

dchlore 
3-nitrobenzotrifluoride 37 

SEMIVOLATILE ORGANIC COMPOUNDS 

PARAMETER 

N-Nitrosodimethylamine 

UNIT 

u g k l  

ug/kg 

RESULT 

ND 

METHOD 

82408 

82408 

ANALYZEDIBY 

0 1 -06-981JA 

01 -06-98lJA 

PARAMETER 

2,4-Dinitrotoluene 

2,bDinitrotoluene 

UNIT 

~g/kg 

REPORTING 
UMIT 

100 

20 

RESULT 

ND 

ND 

ANALYZEDIBY 

01-01-98KC 

01-01-98KC 

METHOD 

8070 

UNIT 

W/kg 

ug/kg 

REPORTING 
UMK 

67 

ANALYZEDIBY 

01 -1 0-98lJA 

METHOD 

8090 

8090 

REPORTING 
UMCT 

10 

10 
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Alliant Techsystems, Inc. 
Job #: 1297-57482 

AT1 SAMPLE #: 08.04.01 
RElC SAMPLE #: 57482-2 

DATE SAMPLED: 
MATRIX: 
MOISTURE: 

12-23-97 
SOLID 
76% 

I SEMIVOLATILE ORGANIC COMPOUNDS I 

- - - - 

SEMIVOLATILE ORGANIC COMPOUNDS 

PARAMETER 

PARAMETER 

Bi(2-chloroethoxy) 
methane 

Bis(2-chloroethyl) ether 

Bis(2-chloroisopropyl) ether 

I RESULT I I METHOD I REPFM","G 1 ANALYZEDIBY I 

RESULT 

ND 

ND 

ND 

Surrorrates % Recovery 

tetrachloro-m-xylene 68 

Hexachlorobenzene 

Hexachlorocyclopentadiene 

Hexachloroethane 

I SEMIVOLATILE ORGANIC COMPOUNDS I 

UNIT 

u g h  

u g h  

u g h  

ND 

ND 

ND 

- - - - - 

Surrooates %  recover^ 

2,4-dichlorophenylacetic 
acid 96 

ND - Norm Detected at Rsportlng Limit 

METHOD 

81 10 

8110 

8110 

PARAMETER 

Pentachlorophenol 

udhl 

u g h  

u g h  

REPORTING 
UMIT 

30 

30 

30 

RESULT 

ND 

ANALYZEDIBY 

0 1 -08-98lJA 

0 1 -08-981JA 

01 -08-98lJA 

8121 

8121 

8121 

UNIT 

u d b  

3.3 

3.3 

3.3 

01 -08-Q8lJA 

0 1 -08-98lJA 

0 1 -08-98lJA 

METHOD 

81 51 

REPORTING 
UMIT 

17 

ANALYZEDIBY 

01 -06-98lJA 
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Alliant Techsystems, Inc. 
Job W: 1297-57482 

AT1 SAMPLE #: 08.04.01 
RElC SAMPLE #: 57482-2 

DATE SAMPLED: 12-23-97 
MATRIX: SOLID 
MOISTURE: 76% 

ND - Naw Detecbd at Rsportlng Umlt . - Sumgate Recovery excoda RElC cantmi llmits dw to sample mabt~~ IMemnco. 

I SEMNOLATILE ORGANIC COMPOUNDS 

PARAMETER 

Bi(2-ethylhexyl) phthalate 

Butyl benzyl phthalate 

CChloro-3-methyl phenol 

2-Chlorophenol 

DCn-butyl phthalate 

Diethyl phthalate 

2,eDimethylphenol 

Dimethyl phthalate 

4,6-Dinitro-2-methylphenol 

Din-octyl phthalate 

Phenol 

2,4,5-Trichlorophenol 

2,4,&TrichlorophenoI 

RESULT 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

UNIT 

ug/kg 

ug/kg 

u € & l  

ug/kg 

ug/kg 

Ug/kg 

ug/kg 

ug/kg 

uglkg 

W m  

ug/kg 

ug/kg 

u r n  

METHOD 

82708 

82708 

82708 

82708 

82708 

82708 

82708 

82708 

82708 

82708 

82708 

82708 

82708 

REPORTING 
LIMIT 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

ANALYZEDIBY 

01 -06-98MIP 

01 -06-98MIP 

01 -06-98MIP 

01 -0698MIP 

01 -06-98MIP 

01 -06-98M 

01-06-98MP 

0 1 -0698MIP 

0 1 -0698MIP 

01 -06-Q8MIP 

01 -06-98MIP 

01 46-98MP 

01 -06-98MIP 
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Alliant Techsystems, Inc. 
Job 1: 1297-57482 

AT1 SAMPLE #: 08.04.01 
REIC SAMPLE #: 57482-2 

DATE SAMPLED: 12-23-97 
MATRIX: SOLID 
MOISTURE: 76% 

I SEMIVOLATILE ORGANIC COMPOUNDS I 

I PARAMETER I RESULT I UNIT I METHOD 1 REPORTING I ANALYZEDIBY 1 

PARAMETER 

Fluoranthene 

Fluorene 

NO - None Mected at Reporting Limit 

RESULT 

ND 

ND 

UNIT 

Km 

u r n  

METHOD 

831 0 

831 0 

REPORTING 
UMIT 

140 

140 

ANALnEDlBY 

01 -1 3-98MIP 

01 -1 3-98MIP 
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Alliant Techsystems, Inc. 
Job #: 1297-57482 

AT1 SAMPLE #: 08.04.01 
RElC SAMPLE #: 57482-2 

DATE SAMPLED: 
MATRIX: 
MOlSTU RE: 

12-23-97 
SOLID 
76% 

Surroaate 2iLm!Um 
tetrachloro-m-xylene 64 

r 

PARAMETER 

PCB-1 01 6 

PCB1221 

PCB1 232 

PCB1 242 

PCB1248 

PCB1254 

PCB1260 

I PESTICIDES 1 
I PARAMETER 

RESULT 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

I RESULT I UNIT I METHOD I REPORTING I ANALYZEDIBY 
UMIT 

UNIT 

U S ~  

u 9 m  

Ugn<g 

 US^ 

u g m  

U& 

U@%I 

Aldrin 

Chlordane 

Dieldrin 

Endosulfan I 

Endosulfan II 

Toxaphene I ND 1 'JmI I 8081 1 57 I 01 -07-98NA 

METHOD 

8082 

8082 

8082 

8082 

8082 

8082 

8082 

Endrin 

Heptachlor 

Heptachlor Epoxide 

Methoxychlor 

Surrwate 2kmQwY 
tetrachloro-m-xylene 64 

ND 

ND 

ND 

ND 

ND 

ND - None Moctd at Rcportlng Umit 

REPORTING 
UMIT 

2500 

2500 

2500 

2500 

2500 

2500 

2500 

ND 

ND 

ND 

ND 

ANALYZEDIBY 

01 -07-98lJA 

01 -07-98lJA 

01 -07-98lJA 

01 -07-98lJA 

01 -07-9NJA 

01 -07-98lJA 

01 -07-98lJA 

~ 9 m  

U& 

U@%I 

Wlkg 

u ~ J  

u€ml 

ug/kg 

u ~ C I  

wb 

8081 

8081 

8081 

8081 

8081 

8081 

8081 

8081 

8081 

3 

9.4 

1.3 

9.4 

3 

01 -07-98lJA 

01 -07-98lJA 

01 -07-98lJA 

01 -07-98lJA 

01 -07-98NA 

4 

2 

21 

120 

01 -07-9NJA 

01 -07-98lJA 

01 -07-98lJA 

01 -07-98lJA 
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Alliant Techsystems, Inc. 
Job #: 1297-57482 

AT1 SAMPLE #: 08.04.01 
RElC SAMPLE #: 57482-2 

DATE SAMPLED: 12-23-97 
MATRIX: SOLID 

TOTAL METALS I 
PARAMETER 1 RESULT 1 UNIT I METHOD I PQL I ANALYZEDIBY 

Barium 

Beryllium 

Cadmium 

Chromium 

Lead 

Mercury 

Nickel 

Selenium 

GENERAL CHEMISTRY I 

Silver 

Thallium 

40200 

364 

ND 

25800 

10500 

ND 

7500 

ND 

NO - NOM Debcted at PQL 
PQL - P d l  Quntitation Umlt 

ND 

1 34 

PARAMETER 

Cyanide 

uglkg 

u r n  

ugn<g 

ugn<g 

u r n  

lJgn<g 

u r n  

ug/kg 
- 

ug/kg 

ugn<g 

RESULT 

ND 

6020 

6020 

6020 

6020 

6020 

7470A 

6020 

6020 

100 

100 

100 

100 

100 

100 

100 

300 
-- - 

12-30-97KC 

12-30-07KC 

- 

6020 

6020 

UNIT 

u@UJ 

12-30-97KC 

12-30-97KC 

12-30-97KC 

12-30-97KC 

12-30-97KC 

01 -02-98NR 

12-30-97KC 

12-30-97KC 

100 

100 

PQL 

500 

- 

METHOD 

9010A 

ANALYZEDIBY 

01 -05-98RK 
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Alliant Techsystems, Inc. 
Job #: 1297-57482 

AT1 SAMPLE #: 02.03.04 
RElC SAMPLE #: 57482-3 

DATE SAMPLED: 12-23-97 
MATRIX: SOLID 
MOISTU RE: 69% 

I VOLATILE ORGANIC COMPOUNDS 

PARAMETER 

Benzene 

Carbon Tetrachloride 

Chlorobenzene 

Chloroform 

Hexachlorobutadiene 

Methyl Bromide 

Methyl Chlorlde 

RESULT I UNIT I METHOD ( REPORTING ANALYZEDIBY 
UMIT I I 

ND I ugkg I 8021A 1 5 I 01-02-98KC 1 

- - - - - 

Methylene Chloride ND 8021 A 5 01 -02-98KC 

Naphthalene ND ugkg 8021 A 5 01 -02-98KC 

Tetrachloroethene ND U r n  8021 A 5 01 -02-98KC 

Toluene ND u r n  8021 A 5 01 -02-98KC 

1,2,dTrichlorobenzene ND u r n  8021A 5 01 -02-98KC 

1 , I  ,I-Trichloroethane ND ug/kg 8021 A 5 01 -02-98KC 

1 ,I ,2-Trichloroethane ND ugkg 8021 A 5 01 -02-98KC 

Trichloroethene ND ug/kg 8021A 5 01 42-98KC 

Trichlorofluoromethane 

V iy l  Chloride 

ND 

ND 

J 

01 -02-98KC 

01 -02-98KC 

uflw 

ug/kg 

8021A 

8021A 

5 

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

AT1 SAMPLE #: 02.03.04 
RElC SAMPLE #: 57482-3 

DATE SAMPLED: 1 2-23-97 
MATRIX: SOLID 
MOISTURE: 69% 

I VOLATILE ORGANIC COMPOUNDS I 
PARAMETER 

Acrolein 

1 SEMIVOLATILE ORGANIC COMPOUNDS I 

Carbon Disulfide 

Methyl Ethyl Ketone 

RESULT 

ND 

SEMIVOLATILE ORGANIC COMPOUNDS I 

ND 

ND 

PARAMETER 

I PARAMETER I RESULT I UNIT I METHOD 1 REPORTING I ANALYZEDlBY I 

UNIT 

U r n  

!s!mmm !2kmwaY 
tetrachloro-m-xylene 79 

ND - Narr Dehted at Reporting Umlt 

--- 

ugh 

ug/kg 

RESULT 

METHOD 

82408 
-- 

82408 

82408 

UNIT 

REPORTING 
UMlT 

100 

ANALYZEDIBY 

01 -05-9WC 
- 

20 

100 

METHOD 

7 - - 

01 -05-98KC 

01 -05-98KC 

REPORTING 
UMlT 

ANALYZEDIBY 
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Alliant Techsystems, Inc. 
Job #: 1297-57482 

AT1 SAMPLE #: 02.03.04 
RElC SAMPLE #: 57482-3 

DATE SAMPLED: 
MATRIX: 
MOISTURE: 

12-23-97 
SOLID 
69% 

I SEMNOLATILE ORGANIC COMPOUNDS I 
I PARAMETER 1 RESULT 

Surroaates 
tetrachloro-m-xylene 

Bi(2-chloroethoxy) 
methane 

Bis(2chloroethyl) ether 

Bi(2chloroisopropyl) ether 

I SEMIVOLATILE ORGANIC COMPOUNDS I 

ND 

ND 

ND 

S u r r m  %BEQYwY 

tetrachloro-m-xylene 52 

PARAMETER 

Hexachlorobenzene 

Hexachlorocyclopentadiene 

Hexachloroethane 

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

I SEMNOLATILE ORGANIC COMPOUNDS I 
I PARAMETER 

RESULT 

ND 

ND 

ND 

I RESULT I UNIT 1 METHOD I REPORTING I ANALYZEDIBY 
UMrr I 

Pentachlorophenol I ND I u r n  1 81 51 I 17 I 01 -06-98lJA I 

UNIT 

~9Jhl 

ugl'g 

~ 9 m  

METHOD 

8121 

81 21 

81 21 

REPORTING 
UMIT 

3.3 

3.3 

3.3 

ANALYZEDIBY 

0 1 -08-98lJA 

01 -08-98lJA 

01 -08-98lJA 



Page 19 
Alliant Techsysterns, Inc. 
Job #: 1297-57482 

AT1 SAMPLE #: 02.03.04 
RElC SAMPLE #: 57482-3 

DATE SAMPLED: 12-23-97 
MATRIX: SOLID 
MOISTURE: 69% 

I SEMIVOLATILE ORGANIC COMPOUNDS I 

1 PARAMETER 

Bis(2-ethylhexyl) phthalate 

Butyl benzyl phthalate 

Khloro-3-methyl phenol 

RESULT I UNIT I METHOD 
I 

REPORTING ANALYZEDIBY 
1 UMK 

Din-butyl phthalate 

Diethyl phthalate 

2,CDimethylphenol 

Dimethyl phthalate 

4,BDinibo-2-methylphenol 

Diinsctyl phthalate 

Phenol 

2,4,5-Trichlorophenol 

NO 

ND 

ND 

ND 

ND 

ND 

NO 

ND 

u g m  

ugn<g 

ugn<g 

ugn<g 

u r n  

ugn<g 

u r n  

ugn<g 

- -- 

82708 

82708 

82708 

82708 

82708 

82709 

82708 

82708 

-- 

330 

330 

330 

330 

330 

330 

330 

330 

-- 

01 -06-Q8MIP 

01 4 6 - 9 8 M  

01 -06-Q8MIP 

01-06-98MIP 

01 -06-Q8MIP 

01 -06-9WP 

01 -06-98WP 

01 -0898MIP 



Page 20 
Alliant Techsystems, Inc. 
Job #: 1297-57482 

AT1 SAMPLE #: 02.03.04 
RElC SAMPLE #: 57482-3 

DATE SAMPLED: 12-23-97 
MATRIX: SOLID 
MOISTURE: 69% 

I SEMIVOLATILE ORGANIC COMPOUNDS I 
PARAMETER 

Fluoranthene 

Fluorene 

RESULT 

NO 

NO 

PARAMETER 

Nitrobenzene 

UNIT 

ND - None M e d  at R m n g  Unit 

METHOD 

8330 

- 

ug/kg 

ug&l 

RESULT 

NO 

METHOD 

UNIT 

ug/kg 

REPORTING 
LIMIT 

250 

- 

831 0 

831 0 

ANALYZEDIBY 

01 -05 -98M 

REPORING 
LIMIT 

ANALYZEDIBY 

140 

1 40 

01 -1 3 - 9 8 M  

01 -1 3 - 9 8 M  
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Alliant Techsystems, Inc. 
Job #: 1297-57482 

AT1 SAMPLE #: 02.03.04 
RElC SAMPLE #: 57482-3 

DATE SAMPLED: 
MATRIX: 
MOISTURE: 

12-23-97 
SOLID 
69% 

Surrorrate 
tetrachloro-rn-xylene 90 

PCB'S 

I PESTICIDES I 

PARAMETER 

PCB-1 01 6 

PCB1221 

PCB-1 232 

PCB1 242 

PC51 248 

PCB1 254 

PCB-1260 

RESULT 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Methoxychlor ND 1 u r n  I 8081 120 01 -07-98lJA 
I 1 

PARAMETER 

Aldrin 

Chlordane 

Dieldrin 

Endosulfan I 

Endosulfan II 

Endrin 

Heptachlor 

Heptachlor Epoxide 

1 Toxaphene I ND I u r n  1 8081 I 57 I 01 -07-98lJA 

UNIT 

uQ'M 

ug/kg 

U r n  

Ug/'g 

~ 9 k J  

W/kg 

'Jg/kg 

RESULT 

ND 

ND 

ND 

UNIT 

ug/kg 

ug/kg 

u r n  

Surroaate luwa!aY 
tetrachloro-rn-xylene 90 

ND 

ND 

ND 

ND 

ND 

ND - None Detected at Reporting Umlt 

METHOD 

8082 

8082 

8082 

8082 

8082 

8082 

8082 

METHOD 

8081 

8081 

8081 

U r n  

4I&l 

u r n  

u r n  

u& 

REPORING 
UMK 

2500 

2500 

2500 

2500 

2500 

2500 

2500 

REPORTING 
UMK 

3 

9.4 

1.3 

ANALYZEDIBY 

01 -07-98lJA 

01 -07-98lJA 

01 -07-98lJA 

01 -07-981JA 

01 -07-08lJA 

01 -07-98lJA 

01 -07-98lJA 

ANALYZEDIBY 

01 -07-98lJA 

01 -07-98lJA 

01 -07-98lJA 

8081 

8081 

8081 

8081 

8081 

9.4 

3 

4 

2 

21 

01 -07-98lJA 

01 -07-981JA 

01 -07-98lJA 

01 -07-98lJA 

01 -07-98lJA 



Page 22 
Alliant Techsystems, Inc. 
Job #: 1297-57482 

AT1 SAMPLE #: 02.03.04 
RElC SAMPLE #: 57482-3 

DATE SAMPLED: 12-23-97 
MATRIX: SOLID 

TOTAL METALS 

PARAMETER 

Barium 

I Beryllium 

Cadmium 

Chromium 

I Lead 

I Selenium 

1 Silver 

I Thallium 

RESULT I UNIT I METHOD I PQL 1 ANALYZEDIBY 
I I I 1 

I GENERAL CHEMISTRY 

NO - Nonr hbcted at PQL 
PQL - Pncticd Qwntitation Umit 

PARAMETER RESULT UNIT 

Cyanide ND uglkg 

METHOD 

901 OA 

PQL ----- 
500 

ANALYZEDIBY 

01 -0598RK 
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Alliant Techsystems, Inc. 
Job #: 1297-57482 

AT1 SAMPLE #: 02.03.01 
RElC SAMPLE #: 57482-4 

DATE SAMPLED: 12-23-97 
MATRIX: SOLID 
MOISTURE: 63% 

I VOLATILE ORGANIC COMPOUNDS I 
PARAMETER 

Benzene 

Carbon Tetrachloride 

Chlorobenzene 

Chloroform 

trans-1,2-Dichloroethene 

Hexachlorobutadiene 

Methyl Bromide 

Methyl Chloride 

Methylene Chloride 

Naphthalene 

Tetrachloroethene 

Toluene 

1,2,4-Trichlorobenzene . 
1,1 ,I-Trichloroethane 

1 ,I ,2-Trichloroethane 

Trichloroethene 

Tnchlorofluoromethane 

RESULT 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Vinyl Chloride I ND I ug/kg I 8021A 

ND 

ND 

ND 

ND 

5 01 -05-Q8nC 

UNIT 

ug&l 

ug/kg 

ug&l 

u€l/kg 

ug/kg 

ug/kg 

lJ& 

ug/kg 

W h l  

WJh! 

ugn<g 

ug/kg 

ugn<g 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

METHOD 

8021 A 

8021A 

8021A 

8021A 

8021A 

8021A 

8021A 

8021A 

8021A 

8021A 

8021A 

8021A 

8021A 

8021A 

8021A 

8021A 

8021A 

REPORnNG 
LIMIT 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

ANALYZEDIBY 

01 -05-98flC 

01 -05-98RC 

01 -05-98nC 

01 -05-98/TC 

01 -05-98nC 

01 -05-98nC 

01 -05-98fK 

01 -05-Q8mC 

01 -05-98fK 

01 -05-98nC 

01 -05-98nC 

01 -05-98nC 

01 -05-98nC 
- 

5 

5 

5 

5 

01 -05-98fK 

01 -05-98nC 

01 -05-98nC 

01 -05-98nC 



Page 24 
Alliant Techsystems, Inc. 
Job #: 1297-57482 

A l l  SAMPLE #: 02.03.01 
RElC SAMPLE #: 57482-4 

DATE SAMPLED: 
MATRIX: 
MOISTURE: 

12-23-97 
SOLID 
63% 

VOLATILE ORGANIC COMPOUNDS 

1,2dichloroethane-D4 
toluene-D8 
Cbromofluorobenzene 

- -- -- 

SEMIVOLATILE ORGANIC COMPOUNDS I 

PARAMETER 

Acrolein 

Carbon Diultide 

Methyl Ethyl Ketone 

RESULT 

ND 

ND 

ND 

PARAMETER 

N-Nitrosodimethylamine 

ND - N ~ ~ a t R ~ n g ~  
- Surrogate Reco~oty emeed6 RElC ~artrol limb d w  to sample nIaWc krtsrlOfmCe. 

SEMIVOLATILE ORGANIC COMPOUNDS 

UNIT 

ug/kg 

ug/kg 

ANALYZEDIBY 

01 -1 0-98lJA 

RESULT 

ND 

PARAMETER 

2&Dinitrotoluene 

2,&Dinitrotoluene 

UNIT 

ug/kg 

ugNl 

RESULT 

ND 

ND 

ANALYZEDIBY 

01 -02-98mC 

0 1 -02-98mC 

01 -02-98mC 

METHOD 

82408 

82408 

82408 

UNIT 

lJ&I 

REPORTING 
LIMIT 

100 

20 

100 

METHOD 

8090 

8090 

METHOD 

8070 

REPORTING 
UMIT 

67 

REPORTING 
UMIT 

10 

10 

ANALYZEDIBY 

01 -06-98lJA 

01 -06-98lJA 
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Alliant Techsystems, Inc. 
Job #: 1297-57482 

AT1 SAMPLE #: 02.03.01 
RElC SAMPLE #: 57482-4 

DATE SAMPLED: 12-23-97 
MATRIX: SOLID 
MOISTURE: 63% 

I SEMIVOLATILE ORGANIC COMPOUNDS I 

Surrwates 2LEhXmY 
tetrachloro-m-xylene 31 

PARAMETER 

Bis(2-chloroethoxy) 
methane 

Bis(2chloroethyl) ether 

Bi(2chloroisopropyl) ether 

I SEMIVOLATILE ORGANIC COMPOUNDS 1 

RESULT 

ND 

ND 

ND 

PARAMETER 

Hexachlorobenzene 

Susroaates %maYaY 
tetrachloro-m-xylene '22 

SEMIVOLATILE ORGANIC COMPOUNDS 

UNIT 

u r n  

uglkg 

u r n  

Hexachlorocyclopentadiene 

Hexachloroethane 

RESULT 

ND 

2,4diihlorophenylacetic 
acid 

METHOD 

8110 

8110 

8110 

ND 

ND 

UNIT 

uglkg 

ANALYZEDIBY 

01 -06-98lJA 

P A M E T E R  

Pentachlorophenol 

REPORTING 
LIMIT 

30 

30 

30 

U r n  

U& 

ANALYZEDIBY 

01 -09-98lJA 

01 -09-98NA 

01 -09-98NA 

ANALYZEDIBY 

01 -08-98lJA 

METHOD 

8121 

8121 

8121 

RESULT 

ND 

REPORTING 
LIMIT 

3.3 

METHOD 

8151 

UNIT 

ug/kg 

3.3 

3.3 

REPORTING 
LIMIT 

17 

01 -08-Q8lJA 

01 -08-98lJA 
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Alliant Techsystems, Inc. 
Job #: 1297-57482 

AT1 SAMPLE #: 02.03.01 
RElC SAMPLE #: 57482-4 

DATE SAMPLED: 
MATRIX: 
MOISTURE: 

12-23-97 
SOLID 
63% 

I SEMIVOLATILE ORGANIC COMPOUNDS 1 

Bii(2-ethylhexyl) phthalate I ND 

PARAMETER 

I Butyi benzyl phthalate 

RESULT UNIT 

~gn<s 

ND - Nono Moctsd at R-ng UmR 
- Sumgab Recovery emdm RElC control limits dw to m p k  matrk i n t m f m .  

CChloro-3-methyl phenol 

2-Chlorophenol 

Di-n-butyi phthalate 

Diethyl phthalate 

2,CDimethylphenol 

Dimethyl phthalate 

4,6-Dinitro-2-methylphenol 

Din-octyl phthalate 

Phenol 

2,4,5-Trichlorophenol 

2,4,6-Trichlorophenol 

METHOD 

82708 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

REPORTING 
UMIT 

330 

ANALYZEDIBY 

01 -06-98MIP 

ug/kg 

U& 

ugkg 

ug/kg 

u r n  

ug/kg 

u€&I 

ugh3 

u€&I 

Wn<s 

ug/kg 

- --- 

82708 

82708 

82708 

82708 

82708 

82708 

82708 

82708 

82708 

82708 

82708 

- - 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

- - - 

01 -06-98MIP 

01 -0698MIP 

01 -06-98MIP 

01 -0698MIP 

01 -0698MIP 

01 -0898MIP 

01 -0698MIP 

01 -06-98MIP 

01 -06-98MIP 

01 -0898MIP 

01 -06-98MIP 



Page 27 
Alliant Techsystems, Inc. 
Job #: 1297-57482 

AT1 SAMPLE #: 02.03.01 
RElC SAMPLE #: 57482-4 

DATE SAMPLED: 12-23-97 
MATRIX: SOLID 
MOISTURE: 63% 

SEMIVOLATILE ORGANIC COMPOUNDS I 

I I RESULT I UNrr I METHOD I R E P E F G  I ANALYZEDIBY I 
Fluorene I ND I w%l I 831 0 I 140 I 01 -1 3-98#P I 
Fluoranthene ND I u€&I I 831 0 140 01 -1 3-98MIP 

1 I I I 
PARAMETER 

Nitrobenzene I ND 8330 
4 

RESULT 

250 01 -0198MIP 

UNIT METHOD REPORING 
LIMIT 

ANALYZEDlBY 
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Alliant Techsystems, Inc. 
Job #: 1297-57482 

AT1 SAMPLE #: 02.03.01 
REIC SAMPLE #: 574824 

DATE SAMPLED: 12-23-97 
MATRIX: SOLID 
MOISTURE: 63% 

PCB'S I 
I PARAMETER I RESULT I UNIT I METHOD REPORTING I ANALYZEDIBY 

uMrr 

Surroaate 
tetrachloro-m-xylene '21 

PESTICIDES 1 

Chlordane ND 

PARAMETER 

Endosulfan I ND 

Endosulfan II ND 

Endrin ND 

Heptachlor ND 

RESULT 

Heptachlor Epoldde 

Methoxychlor 

Toxaphene 

Surroaate 2 idsQwY 
tetrachloro-m-xylene '21 

A 

ANALYZEDIBY UNIT 

-- 

'Jg/kg 

ugkg 

ug/kg 

METHOD 

ug/kg 8081 9.4 01 -07-98lJA 

8081 

808 1 

8081 

REPORTING 
LIMIT 

3 

9.4 

1.3 

01 -07-98lJA 

01 -07-98lJA 

01 -07-98lJA 



Page 29 
Alliant Techsystems, Inc. 
Job #: 1297-57482 

A n  SAMPLE #: 02.03.01 
RElC SAMPLE #: 57482-4 

DATE SAMPLED: 12-23-97 
MATRIX: SOLID 

I TOTAL METALS I 
PARAMETER RESULT UNIT 

Barium 

Beryllium 

I I I I I 

METHOD 

Cadmium 

Chromium 

Lead 

76000 

51 1 

Mercury 

I Silver 1 244 1 1 6020 1 100 1 12-30-97KC 1 

PQL 

ND 

324 00 

21 300 

140 I W I 7470A I 100 0 1 -02-98MR 

Nickel 

Selenium 

- - - - 

Thallium 21 3 I umi l  I 6020 100 1 2-30-97KC 

ANALYZEDIBY 

u€&I 

W&I 

I GENERAL CHEMISTRY I 

US&I 

WfkSI 

U& 

- -- 

11 800 

ND 

I PARAMETER I RESULT I UNIT I METHOD I PQL I ANALYZEDIBY I 

6020 

6020 

6020 

6020 

6020 

W f b  

W k I  

ND - Nam Detected at PQL 
PQL - Prrrcticd Qurrntitetion Urnit 
NOTE - Internal Standards failed RElC control Umlb of Mahod 8020. 

100 

100 

Cyanide I ND I I 901 OA 

12-30-97KC 

1 2-30-97KC 

100 

100 

100 

12-30-97KC 

12-30-97KC 

12-30-07KC 

12-30-97KC 

12-30-97KC 

6020 

6020 

500 

100 

300 

0 1 -05-98RK 



Page 30 
Allint Techsystems, Inc. 
Job * 1297-57482 

AT1 SAMPLE #: 09.03.01 
RElC SAMPLE #: 57482-5 

DATE SAMPLED: 12-23-97 
MATRIX: SOLID 
MOISTURE: 84% 

VOLATILE ORGANIC COMPOUNDS I 

, 
Toluene 

1,2,4-Trichlorobenzene 

1 ,I ,I-Trichloroethane 

1 ,I ,2-Trichloroethane 

PARAMETER 

Benzene 

Carbon Tetrachloride 

Chlorobenzene 

Chloroform 

trans-1 ,2-Dichloroethene 

Hexachlorobutadiene 

Methyl Bromide 

Methyl Chloride 

Methylene Chloride 

Naphthalene 

Tetrachloroethene , 

Trichloroethene 
7 

Trichlorofluoromethane 

Wnyl Chloride 

ND 

ND 

ND 

ND 

RESULT 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND , 

ND 

ND 

ND 

W/kg 

u r n  

ug/kg 

ug/kg 

UNIT 

uC&l 

u r n  

u m J  

ug/kg 

u€&l 

ug /kg 

ug/kg 

ug/kg 

u r n  

ug/kg 

ugkg , 

u r n  

u r n  

ug/kg 

- 

8021A 

8021A 

8021A 

8021A 

METHOD 

8021A 

8021A 

8021A 

8021A 

8021A 

8021A 

8021A 

8021A 

8021A 

8021A 

8021A , 

8021A 

802 1 A 

802 1 A 

-- 

5 

5 

5 

5 

REPORTING 
LIMIT 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 , 
01 -05-98KC 

01 -05-98KC 

01 -05-98KC 

01 -05-98KC 

5 

5 

5 

ANALYZEDBY 

01 -05-98KC 

01 -05-98KC 

01-05-9mC 

01 -05-9mC 

01-05-9WC 

01 -05-98KC 

01 -05-98KC 

01 -05-98KC 

01 -05-98KC 

01 -05-9mC 

01-05-98KC , 

01 -05-98KC 

01 -05-98KC 

01-05-98KC 



Page 31 
Alliant Techsystems, lnc. 
Job #: 1297-57482 

ATI SAMPLE #: 09.03.01 
REIC SAMPLE #: 57482-5 

DATE SAMPLED: 12-23-97 
MATRIX: SOLID 
MOISTURE: 84% 

VOLATILE ORGANIC COMPOUNDS 

PARAMETER 

Acrolein 

Carbon DiulMe 

SEMIVOLATILE ORGANIC COMPOUNDS I 

Methyl Ethyl Ketone I ND I u g h  1 82408 

RESULT 

ND 

ND 

100 01 -069WC 

I SEMIVOLATILE ORGANIC COMPOUNDS I 

PARAMETER 

N-Niosodimethylamine 

UNIT 

ug/kg 

uCl/kg 

ND - N ~ ~ d a t R a p o r t l n O U m i t  . - Surrogate Recowry e x c e d ~  REIC control limb dw to sample maWc i n t e r f m .  

RESULT 

ND 

ANALYZEDIBY 

01 -06-98/JA 

01 -06-98/JA - 

PARAMETER 

2,4Dinitrotoluene 

2,&Dinitrotoluene 

ANALYZEDIBY 

01 -0698rTC 

01 -0698KC 

METHOD 

82408 

82408 

UNIT 

ug/kg 

REPORTING 
UMIT 

100 

20 

RESULT 

ND 

ND 

METHOD 

8070 

REPORTING 
UMIT 

67 

REPORTING 
UMIT 

10 

10 

UNIT 

WmJ 

u€lkl 

ANALYZEDIBY 

01 -1 0-98/JA 

METHOD 

8090 

8090 



Page 32 
Alliant Techsystems, Inc. 
Job #: 1297-57482 

AT1 SAMPLE #: 09.03.01 
RElC SAMPLE #: 57482-5 

DATE SAMPLED: 12-23-97 
MATRIX: SOLID 
MOISTURE: 84% 

I SEMIVOLATILE ORGANIC COMPOUNDS 1 
PARAMETER 

Bii(2chloroisopropyl) ether ND I u m l  I 8110 

Bis(2chloroethoxy) 
methane 

Bi(2chloroethyl) ether 

I SEMIVOLATILE ORGANIC COMPOUNDS I 

RESULT 

ND 

ND 

UNIT 

PARAMETER 

- - -- 

Surroaates xm!amY 
tetrachloro-m-xylene 46 

SEMIVOLATILE ORGANIC COMPOUNDS 1 

METHOD 

lJ& 

u r n  

Hexachlorobenzene 

Hexachlorocyclopentadiene 

Hexachloroethane 

8110 

8110 

RESULT 

Pentachlorophenol 1 ND I U& I 81 51 I 17 I 01 -06-98lJA 

ND 

ND 

ND 

UNIT 

PARAMETER 

U C V M  

U r n  

u r n  

RESULT 

METHOD 

UNIT 

8121 

81 21 

8121 

REPORTING 
UMIT 

METHOD 

REPORTING 
UMIT 

ANALYZEDIBY 

ANALYZEDIBY 

3.3 

3.3 

3.3 

0 1 -08-98lJA 

01 -08-98lJA 

01 -08-98lJA 



Page 33 
Alliant Techsystems, Inc. 
Job #: 1297-57482 

AT1 SAMPLE #: 09.03.01 
RElC SAMPLE #: 57482-5 

DATE SAMPLED: 1 2-23-97 
MATRIX: SOLID 
MOISTURE: 84% 

I SEMIVOLATILE ORGANIC COMPOUNDS I 

PARAMETER 

Bi(2-ethylhexyl) phthalate 

Butyl benzyl phthalate 

4-Chloro-%methyl phenol 

2-Chlorophenol 

Din-butyl phthalate 

Diethyl phthalate 

2,4Dirnethylphenol 

Dimethyl phthalate 

ND - None Detected at Repcuthg Umk . - Sutmgata Recovery axcemb RElC ccmtrol limlk dw to sampk rnatrbc lnterfamm. 

4,6Dinibo-2-methylphenol 

Diin-octyl phthalate 

Phenol 

2,4,5TrichlorophenoI 

2,4,&TrichlorophenoI 

RESULT 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

UNIT 

uglkg 

W/kg 

u g m  

ug/kg 

Wlkg 

lJg/kg 

ug/kg 

ug/kg 

Ug/kg 

uglkg 

Ug/kg 

ug/kg 

u r n  

METHOD 

82708 

82708 

82708 

82708 

82708 

82708 

82708 

82708 

REPORTING 
UMIT 

330 

330 

330 

330 

330 

330 

330 

330 

ANALYZEDIBY 

01 -07-98MIP 

01 -07-98MIP 

0 1 -07-98MIP 

01 -07-98MIP 

01 -07-98M 

01 -07-98MIP 

0 1 -07-98MIP 

01 -07-98M 

82708 

82708 

82708 

82708 

82708 

330 

330 

330 

330 

330 

0 1 -07-98M 

0 1 -07-98MIP 

01 -07-9WP 

01 -07-98MIP 

01 -07-98M 



Page 34 
Alliant Techsystems, Inc. 
Job #: 1297-57482 

AT1 SAMPLE #: 09.03.01 
RElC SAMPLE #: 57482-5 

DATE SAMPLED: 1 2-23-97 
MATRIX: SOLID 
MOISTURE: 84% 

1 SEMIVOLATILE ORGANIC COMPOUNDS I 
PARAMETER 

Fluoranthene 

Fluorene 

RESULT 

PARAMETER 

Niiobenzene 

- 

NO 

NO 

UNrr 

NO - N o w  Detactd at Repotling Limit 

RESULT 

NO 

- 

u g m  

u r n  

METHOD 

ANALYZEDIBY 

01 -05-98MIP 

UNIT 

u r n  

REPORTING 
UMIT 

01 -1 3-98MIP 

01 -1 3-98MIP 

-- 

831 0 

8310 

ANALYZEDIBY 

r - - 
140 

140 

METHOD 

8330 

REPORTING 
UMIT 

250 
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Alliant Techsystems, Inc. 
Job #: 1297-57482 

AT1 SAMPLE #: 09.03.01 
RElC SAMPLE #: 57482-5 

DATE SAMPLED: 
MATRIX: 
MOlSTU RE: 

12-23-97 
SOLID 
84% 

tetrachloro-m-xylene 53 

PCB's 

PESTICIDES I 

PARAMETER 

PCB1 016 

PCB1221 

PCB1 232 

PCB1 242 

PCB-1 248 

PCB1 254 

PCB1260 

RESULT 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

PARAMETER 

Aldrin 

Chlordane 

Dieldrin 

Endosulfan I 

Endosulfan II 

Endrin 

Heptachlor 

Heptachlor Epoxide 

Surrwate 2fLkamY 

tetrachloro-m-xylene 53 

UNIT 

ug/kg 

ug/kg 

W/kg 

ug/kg 

ug/kg 

4l&! 

WlhJ 

RESULT 

ND 

ND 

ND 

- - 

Methoxychlor 

Toxaphene 

ND - Nor# Datded at Reporting Umlt 

ND 

ND 

ND 

ND 

ND 

METHOD 

8082 

8082 

8082 

8082 

8082 

8082 

8082 

UNIT 

ug/kg 

ug/kg 

ug/kg 

~ ~ l k g  

lJg/kg 

WUJ 

ug/kg 
- - -  

ND 

ND 

REPORTING 
LIMIT 

2500 

2500 

2500 

2500 

2500 

2500 

2500 

METHOD 

8081 

8081 

8081 

u r n  

ug/kg 

ANALYZEDBY 

01 -07-98lJA 

01 -07-98lJA 

01 -07-98lJA 

01 -07-98lJA 

01 -07-98JJA 

01 -07-98lJA 

01 -07-98lJA 

- 

8081 

8081 

8081 

8081 

8081 

01 -07-98IJA 

01 -07-98IJA 

8081 

8081 

REPORTING 
LIMIT 

3 

9.4 

1.3 

120 

57 

ANALYZEDBY 

01 -07-98JJA 

01 -07-981JA 

01 -07-98lJA 

9.4 

3 

4 

2 

21 

01 -07-98lJA 

01 -07-98lJA 

01 -07-98lJA 

01 -07-98NA 

01 -07-98JJA 
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Alliant Techsystems, Inc. 
Job #: 1297-57482 

AT1 SAMPLE #: 09.03.01 
RElC SAMPLE #: 57482-5 

DATE SAMPLED: 12-23-97 
MATRIX: SOLID 

I TOTAL METALS I 
I PARAMETER 

- - 

Barium 

Beryllium 

I Cadmium 

I Chromium 

Lead 

Mercury 

Nickel 

I Selenium 

- - 

Thallium 138 I I 6020 1 100 12-30-97KC 

I GENERAL CHEMISTRY I 
PARAMETER RESULT UNIT METHOD PQL ANALYZEDIBY 

Cyanide I NO 1 ug&l I 901 OA 1 500 1 01 -05-98RK 

NO - None D&ectad at PQL 
PQL - Practbl Quantitation Limit 
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Alliant Techsystems, Inc. 
Job #. 1297-57482 

AT1 SAMPLE # 12.03.01 
RElC SAMPLE #: 57482-6 

DATE SAMPLED: 12-23-97 
MATRIX: SOLID 
MOISTURE: 87% 

I VOLATILE ORGANIC COMPOUNDS J 
PARAMETER 

Benzene 

Carbon Tetrachloride 

Chlorobenzene 

Chloroform 

trans-1,2-Dichloroethene 

Hexachlorobutadiene 

Methyl Bromide 

Methyl Chloride 

Methylene Chloride 

Naphthalene 

Tetrachloroethene 

Toluene 

1,2,4-Trichlorobenzene 

1 ,l ,I-Trichloroethane 

1 ,I ,2-Trichloroethane 

RESULT 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Tnchlorofluoromethane 

Vinyl Chloride 

ND 

ND 

ND 

ND 

ND 

UNIT 

Ug/kg 

u r n  

u r n  

u r n  

u g k l  

u r n  

u r n  

ug/kg 

udh l  

u r n  

u& 

ug/kg 

u r n  

u r n  

- 

ND 

ND 

METHOD 

8021A 

8021A 

8021A 

802 1 A 

802 1 A 

8021A 

8021A 

8021A 

802 1 A 

8021A 

-- -- - 

8021 A 

8021A 

- 

u r n  

u& 

8021 A 

8021A 

8021A 

8021A 

8021A 

REPORTING 
LIMIT 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

ANALnEDlBY 

01 -05-98KC 

01 -05-98KC 

01 -05-98KC 

01 -05-98KC 

01 -05-98KC 

01 -05-98KC 

01 -05-98KC 

01 -05-98KC 

01 -05-WTC 

01 -05-98KC 

5 

5 

5 

5 

5 

01 -05-98KC 

01 -05-98KC 

01 -05-98KC 

01-05-9WC 

01 -05-98KC 

01 -05-98KC 

01 -05-QWC 
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Alliant Techsystems, Inc. 
Job #: 1297-57482 

AT1 SAMPLE #: 12.03.01 
RElC SAMPLE #: 57482-6 

DATE SAMPLED: 12-23-97 
MATRIX: SOLID 
MOISTU RE: 87% 

I VOLATILE ORGANIC COMPOUNDS I 
I PARAMETER I RESULT I UNIT I METHOD 1 REPORTING I ANALYZEDIBY 

LIMIT I 
1 Acrolein 1 ND I ugllrO I 824OB 1 100 1 0142-98KC 

Surroaates % Recovery 

Carbon Diulfide 

Methyl Ethyl Ketone 

1,2dichloroethane-D4 87 
toluene-D8 1 04 
Cbromofluorobenzene 85 

I SEMIVOLATILE ORGANIC COMPOUNDS I 

ND 

ND 

I SEMIVOLATILE ORGANIC COMPOUNDS I 

ugk! 

~€lk! 

PARAMETER 

N-Niosodimethylamine 

-- 

8240B 

82408 

PARAMETER 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

ANALYZEDIBY 

01 -1 0-98/JA 

RESULT 

ND 

- 

20 

100 

RESULT 

ND 

ND 

01 42-98KC 

01 -02-98KC 

UNIT 

u r n  

UNIT 

W/kg 

WJkg 

METHOD 

8070 

REPORTING 
LIMIT 

67 

METHOD 

8090 

8090 

REPORTING 
LIMIT 

10 

10 

ANALYZEDIBY 

01 -06-98/JA 

01 -06-98/JA 
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Alliant Techsystems, Inc. 
Job #: 1297-57482 

AT1 SAMPLE #: 12.03.01 
RElC SAMPLE #: 57482-6 

DATE SAMPLED: 12-23-97 
MATRIX: SOLID 
MOISTURE: 87% 

I SEMIVOLATILE ORGANIC COMPOUNDS I 
PARAMETER 

Bi(2-chloroethoxy) 
methane 

I SEMIVOLATILE ORGANIC COMPOUNDS I 

Bi(2-chloroethyl) ether 

Bi(2-chloroisopropyI) ether 

PARAMETER 

RESULT 

ND 

Hexachlorobenzene 

ND 

ND 

I Hexachlorocyclopentadiene 

UNIT 

W/kg 

Hexachloroethane 

W&I 

uanCa 

7 
RESULT 

METHOD 

81 10 

UNm 1 METHOD 

- - - 

8110 

81 10 

Surrwates 2kB2wYm 
tetrachloro-rn-xylene 72 

SEMIVOLATILE ORGANIC COMPOUNDS 

REPORTING 
UMIT 

30 

ANALYZEDIBY 

01 -09-98lJA 

- - - 

30 

30 

- - 

01 -09-98NA 

01 -09-98NA 

PARAMETER 

- - -- - -- 

Pentachlorophenol ND I udhl I 8151 I 17 1 01 -0g981JA 1 
RESULT METHOD UNIT REPORTING 

UMIT 
ANALYZEDIBY 
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Alliant Techsystems, Inc. 
Job #: 1297-57482 

AT1 SAMPLE #: 12.03.01 
RElC SAMPLE #: 57482-6 

DATE SAMPLED: 1 2-23-97 
MATRIX: SOLID 
MOISTURE: 87% 

SEMIVOLATILE ORGANIC COMPOUNDS 

nitrobenzened5 
2-fluorobiphenyl 
p-terphenyld 14 

I 

PARAMETER 

Bis(2ethylhexyl) phthalate 

Butyl benzyl phthalate 

4-Chlore3-methyl phenol 

2-Chlorophenol 

Din-butyl phthalate 

Diethyl phthalate 

2,CDimethylphenol 

Dimethyl phthalate 

4,6-Dinitre!-methylphenol 

Dinoctyl phthalate 

Phenol I 

RESULT 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND I 

UNIT 

u 9 M  

u 9 M  

U& 

W l k J  

4m 
u r n  

u 9 M  

u g k l  

ug/kg 

u& 

ug/kg 1 

METHOD 

82708 

82708 

82708 

8270B 

82708 

82708 

82708 

82708 

82708 

82708 

82708 1 

REPORTING 
LIMIT 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 I 

ANALYZEDIBY 

01 -07-98MIP 

01 -07-98MIP 

01 -07-98M 

01 -07-98MIP 

01 -07-98MIP 

01 -07-98MIP 

01 -07-98MIP 

01 -07-98MIP 

01 -07-98W 

01 -07-98W 

01-07-98W I 
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Alliant Techsystems, Inc. 
Job #: 1297-57482 

AT1 SAMPLE #: 12.03.01 
RElC SAMPLE #: 57482-6 

DATE SAMPLED: 12-23-97 
MATRIX: SOLID 
MOISTURE: 87% 

I SEMIVOLATILE ORGANIC COMPOUNDS I 

I PARAMETER I RESULT I UNIT I METHOD 1 REPORTING 1 ANALYZEDIBY I 

PARAMETER 

Fluoranthene 

Fluorene 

Niobenzene ND I ugm I 8330 I 250 01 -05-98MIP 

RESULT 

ND 

ND 

UNIT 

uglkg 

ug/kg 

METHOD 

831 0 

831 0 

REPORTING 
UMIT 

140 

140 

ANALYZEDIBY 

01 -1 3 - 9 8 W  

01 -1 3-98MIP 
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Alliant Techsystems, Inc. 
Job R 129757482 

AT1 SAMPLE #: 12.03.01 
RElC SAMPLE #: 57482-6 

DATE SAMPLED: 12-23-97 
MATRIX: SOLID 
MOISTU RE: 87% 

' RESULT 

Surrwate % Recovely 

tetrachloro-m-xylene 64 

PESTICIDES 1 
PARAMETER 1 RESULT I UNIT I METHOD I REPORTING I ANUYZEDIBY 

UMIT 

Chlordane 

Dieldrin 

Endosulfan I 

Endosulfan II I ND 

Endrin 

Heptachlor Epoldde ND 

Methoxychlor ND 

Toxaphene ND 

Surrocrate ?mQawcY 
tetrachloro-m-xylene 64 

ND - None Detected at R w n g  Umit 
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Alliant Techsystems, Inc. 
Job f :  1297-57482 

AT1 SAMPLE #: 12.03.01 
RElC SAMPLE #: 57482-6 

DATE SAMPLED: 12-23-97 
MATRIX: SOLID 

I TOTAL METALS 1 
PARAMETER 

Barium 

Beryllium 

Cadmium 

Chromium 

Lead 

- - 

I GENERAL CHEMISTRY I 

Mercury 

Nickel 

Selenium 

Silver 

Thallium 

RESULT 

73800 

223 

ND 

101 00 

1 1400 

180 

9520 

ND 

ND 

ND 

PARAMETER RESULT UNIT METHOD PQL 

N D - None Detected at PQL 
PQL - Practicsl QuanUtaUon Umlt 

UNm 

ug/kg 

u m l  

W k I  

u m l  

W&I 

ANALYZEDlBY 

Cyanide I ND I u€lm I 901 OA 

W k l  

u r n  

Wn<g 

ugn<g 

500 I 01 -05-98RK 

ANALYZEDlBY 

12-30-Q7MC 

12-30-97MC 

12-30-97MC 

12-30-97MC 

12-30-97MC 

METHOD 

6020 

6020 

6020 

6020 

6020 

7470A 

6020 

6020 

6020 

6020 

PQL 

100 

100 

100 

100 

100 

1 00 

100 

300 

100 

1 00 

01-02-98MR 

12-30-Q7MC 

1 2-30-97MC 

12-30-Q7MC 

12-30-97MC 
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Alliant Techsystems, Inc. 
Job #: 1297-57482 

ATISAMPLE#: 04.03.01 
RElC SAMPLE #: 57482-7 

DATE SAMPLED: 12-23-97 
MATRIX: SOLID 
MOISTURE: 53% 

I VOLATILE ORGANIC COMPOUNDS I 

PARAMETER 

Benzene 

Carbon Tetrachloride 

Chlorobenzene 

Chloroform 

trans-1 ,2-Dichloroethene 

Hexachlorobutadiene 

Methyl Bromide 

Methyl Chloride 

Methylene Chloride 

Naphthalene 

Tetrachloroethene 

Toluene 

1,2,4-Trichlorobenzene 

- - - 

Vinyl Chloride I ND I wU3 [ 8021A I 5 01 -06-98KC 

1 ,I ,1-Trichloroethane 

1 ,I ,2-Trichloroethane 

Trichloroethene 

Trichlorofluoromethane 

ND - None Ddected at Repotting Mi 

RESULT 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

UNIT 

U w !  

u r n  

W&I 

lJg/kg 

ugn<g 

W/kg 

lJg/kg 

u r n  

ugn<g 

~ g l k g  

wNJ 

ug/kg 

ugn<g 

~ ~ l k a  

u&l 

W m  

ug/kg 

METHOD 

8021A 

8021A 

8021A 

8021A 

8021A 

8021A 

8021A 

8021A 

8021 A 

8021 A 

8021A 

8021A 

8021 A 

8021A 

8021A 

8021A 

8021A 

REPORTING 
UMIT 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

ANALYZEDIBY 

01 -06-98KC 

01 -06-98KC 

01 -06-98KC 

01 -06-98KC 

01-06-98KC 

01 -06-98KC 

01-06-98KC 

01 -06-98KC 

01 -06-98KC 

01 -06-98KC 

01 -06-98KC 

01 -06-9WC 

01 -06-98KC 

5 

5 

5 

5 

01 -06-9WC 

01-06-9WC 

01 -06-98KC 

01 -0&98KC 
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Alliant Techsystems, Inc. 
Job #: 1297-57482 

AT1 SAMPLE #: 04.03.01 
RElC SAMPLE #: 57482-7 

DATE SAMPLED: 12-23-97 
MATRIX: SOLID 
MOISTURE: 53% 

VOLATILE ORGANIC COMPOUNDS 

1,2dichloroethane-D4 
toluene-D8 
Cbromofluorobenzene 

PARAMETER 

Acrolein 

Carbon Diulfide 

Methyl Ethyl Ketone 

- 

I SEMIVOLATILE ORGANIC COMPOUNDS 

RESULT 

ND 

ND 

ND 

Surrwates 
tetrachloro-m-xylene 

UNIT 

WfhI 

U r n  

uE&! 

PARAMETER 

N-Niosodimethylamine 

SEMIVOLATILE ORGANIC COMPOUNDS 

RESULT 

ND 

UNIT 

u€&! 

METHOD 

82408 

82408 

82408 

ANALYZEDIBY 

01 -0698lJA 

01 -06-98tJA 

METHOD 

8070 

PARAMETER 

2,CDinitrotoiuene 

2,6Dinitrotoluene 

REPORTING 
LIMIT 

100 

20 

1 00 

METHOD 

8090 

8090 

ANALYZEDmY 

01 -0698KC 

01 -06-98KC 

01 -0g98KC 

REPORTING 
LIMIT 

67 

REPORTING 
LIMIT 

10 

10 

RESULT 

ND 

ND 

ANALYZEDIBY 

01-1 1-98NA 

UNIT 

Wh3 

W&J 



Page 46 
Alliant Techsysterns, Inc. 
Job %: 1297-57482 

AT1 SAMPLE #: 04.03.01 
RElC SAMPLE #: 57482-7 

DATE SAMPLED: 
MATRIX: 
MOISTURE: 

12-23-97 
SOLID 
53% 

I SEMIVOLATILE ORGANIC COMPOUNDS I 

Bis(2chloroethoxy) 

Bi(2chloroethyl) ether 

I Bi(2~h1oroisopropyI) ether 

RESULT UNIT METHOD REPORTING ANALYZEDIBY 
UMIT 

ND u € & J  81 10 30 0 1 -09-98lJA 

I SEMNOLATILE ORGANIC COMPOUNDS 

Hexachlorobenzene ND I lJgkg I 8121 3.3 01 -08-98lJA 
I I I 

PARAMETER 

I Hexachlorocyclopentadiene 1 ND ( u r n  1 8121 1 3.3 1 01-08-98lJA I 
Hexachloroethane I ND I lJ& I 8121 1 3.3 01 -08-9NJA I 

RESULT 

SEMNOLATILE ORGANIC COMPOUNDS 1 

1 

UNIT 

Pentachlorophenol I ND 1 lJmJ I 81 51 I 17 I 01 -06-9NJA I 
PARAMETER 

METHOD 

RESULT 

REPORTING 
UMIT 

ANALYZEDIBY 

UNIT METHOD REPORTING 
UMIT 

ANALYZEDIBY 
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Alliant Techsystems, Inc. 
Job #: 1297-57482 

AT1 SAMPLE #: 04.03.01 
RElC SAMPLE #: 57482-7 

DATE SAMPLED: 12-23-97 
MATRIX: SOLID 
MOISTURE: 53% 

I SEMIVOLATILE ORGANIC COMPOUNDS I 
PARAMETER 

Bis(24hylhexyl) phthalate 

Butyl benzyl phthalate 

4-Chloro-%methyl phenol 

RESULT 

2-Chlorophenol 

Di-n-butyl phthalate 

Dlethyl phthalate 

ND 

ND 

ND 

2,dDimethylphenol 

Dimethyl phthalate 

4,SDinitro-2-methylphenol 

Di-n-octyl phthalate 

UNIT 

ND 

ND 

ND 

Phenol 

2,4,5-Trichlorophenol 

2,4,STrichlorophenol 

-- 

W/kg 

W/kg 

ug/kg 

ND 

ND 

ND 

ND 

METHOD 

ND 

ND 

ND 

- 

82708 

82708 

82708 
- - 

01 -07-98M 

01 -07-9WP 

01 -07-98MIP 

u r n  

ug/kg 

u r n  

ug/kg 

REPORTING 
LIMIT 

- 

330 

330 

330 

u r n  

'Jancs 
ug/kg 

W/kg 

u€l/kg 

ug/kg 

ANALYZEDlBY 

- - -- 

330 

330 

330 
-- 

82708 

82708 

82708 

82708 

82708 

82708 

82708 

pp -- - - 

01 -07-98MIP 

01 -07-98MIP 

01 -07-98M 

82708 

82708 

82708 

- - 

330 

330 

330 

330 

- 

01 -07-98MIP 

01 -07-98WP 

0 1 -07-98M 

01 -07-98MIP 
- 

330 

330 

330 

01 -07-9WP 

01 -07-98MP 

01 -07-98M 



Page 48 
Alliant Techsystems, Inc. 
Job #: 1297-57482 

AT1 SAMPLE #: 04.03.01 
RElC SAMPLE #: 57482-7 

DATE SAMPLED: 12-23-97 
MATRIX: SOLID 
MOISTU RE: 53% 

I SEMIVOLATILE ORGANIC COMPOUNDS I 
PARAMETER 

Fluoranthene 

Fluorene 

PARAMETER 

Nitrobenzene 

RESULT 

ND 

ND 

UNIT 

u l m  

u r n  

ND - Nona Dadd at Repdng UmY 

RESULT 

ND 

METHOD 

831 0 

831 0 

REPORTING 
LIMIT 

140 

140 

ANALYZEDIBY 

01 -1 3-98MIP 

01 -1 3-98MIP 

UNIT 

u l m  

METHOD 

8330 

REPORTING 
LIMIT 

250 

ANALYZEDlBY 

01 -05-98MIP 
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Alliant Techsystems, Inc. 
Job 6: 1297-57482 

AT1 SAMPLE #: 04.03.01 
RElC SAMPLE #: 57482-7 

DATE SAMPLED: 
MATRIX: 
MOISTURE: 

12-23-97 
SOLID 
53% 

PCB'S 

-- -- 

I PESTICIDES I 

PARAMETER 

PCB1 01 6 

I PARAMETER I RESULT I UNIT I METHOD 1 REPORTING 
UMIT 

RESULT 

ND 

UNIT 

ug/kg 

Aldrin 

Chlordane 

Dieldrin 

Heptachlor Epoxide 1 ND I ug/kg I 8081 I 21 

Endosulfan I 

Endosulfan II 

Endrin 

Heptachlor 

METHOD 

8082 

ND 

ND 

ND 

ANALYZEDIBY I 

ND 

ND 

ND 

ND 

REPORTING 
UMIT 

2500 

- 

W/kg 

ug/kg 

u g h  

-- 

Methoxychlor 

Toxaphene 

ANALYZEDIBY 

01 -07-98NA 

Ug/kg 

uW''g 

ug/kg 

u€l/kg 

- 

ND 

ND 

8081 

8081 

8081 

120 

57 

WmJ 

ug/kg 

3 

9.4 

1.3 

8081 

8081 

8081 

8081 

- 

8081 

8081 

9.4 

3 

4 

2 
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Alliant Techsystems, Inc. 
Job #. 1297-57482 

AT1 SAMPLE #: 04.03.01 
RElC SAMPLE #: 57482-7 

DATE SAMPLED: 12-23-97 
MATRIX: SOLID 

TOTAL METALS I 

Barium 58800 
I 

PARAMETER 

I Beryllium 1 398 

RESULT 

Cadmium 

Chromium 

Mercury 1 100 
I 

116 

26900 

Lead 

I Nickel 1 12000 

4 1200 

I Selenium I ND 

I 

UNCT I METHOD I PQL I ANALYZEDIBY 

GENERAL CHEMISTRY 1 

Sitver 

Thallium 

-- - -  - -  

245 W k I  6020 100 12-30-97KC 

ND uanca 6020 100 12-30-97KC 

PARAMETER 

Cyanide 

ND - Nom Detectad at PQL 
PQL -PrscticalQuaMhthUmll 
NOTE - I M  StendYdr falkd RElC contrd limits of Mahod 6020. 

RESULT 

ND 

ANALYZEDIBY 

01 -05-98RK 

UNCT 

uanca 

METHOD 

901 OA 

PQL 

500 
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Alliant Techsystems, Inc. 
Job #: 1297-57482 

AT1 SAMPLE #: 08.08.05 
RElC SAMPLE #: 57482-8 

DATE SAMPLED: 12-23-97 
MATRIX: LIQUID 

I VOLATILE ORGANIC COMPOUNDS 

PARAMETER 

Benzene 

Carbon Tetrachloride 

Chlorobenzene 

Chloroform 

trans-1 ,2-Dichloroethene 

Hexachlorobutadiene 

Methyl Bromide 

Methyl Chloride 

Methylene Chloride 

Naphthalene 

Tetrachloroethene 

RESULT 

ND 

ND 

ND 

5 

ND 

ND 

ND 

ND 

UNIT 

ugn 

ugn 

la 
u d  

ugn 

ugn 

ugn 

ugn 

Toluene 

1,2,4Trichlorobenzene 

1 ,I ,I -Trichloroethane 
1 

1 

ND 

ND 

Trichloroethene 

Trichlorofluoromethane 

METHOD 

8021A 

8021A 

8021 A 

802 1 A 

802 1 A 

8021A 

8021 A 

8021 A 

ND 

ND 

ND 

Vinyl Chloride 

u€M 

u€M 

ugn 

ND 

ND 

ND 1 a 1 8021A I 1 01 -06-Q8mC 

REPORTING 
LIMIT 

1 

1 

1 

1 

1 

1 

1 

1 

u€M 

u f l  

u f l  

ANALYZEDIBY 

01 -06-9mC 

01 -06-98mC 

01 -06-98mC 

01 -06-98mC 

01 -06-98mC 

01 -06-98mC 

01 -06-98mC 

01-06-98/rC 

8021 A 

8021A 

8021 A 

8021 A 

8021A 

8021A 

- 

u g  

UM 

-- 

1 

1 

1 

1 

1 

- - 

8021A 

802 1 A 

01 -06-98mC 

01 -06-98mC 

01 -06-9WC 

1 

1 

1 

01 -06-98mC 

01 -06-9WC 

01 -06-98mC 

01 -06-98mC 

01 -06-98mC 



Page 52 
Alliant Techsystems, Inc. 
Job #: 1297-57482 

AT1 SAMPLE #: 08.08.05 
RElC SAMPLE #: 57482-8 

DATE SAMPLED: 1 2-23-97 
MATRIX: LIQUID 

I VOLATILE ORGANIC COMPOUNDS I 

Acrolein 

Carbon Diulfide 

Methvl Ethvl Ketone 

slmxlab % Recovery 

RESULT 

ND 

ND 

1,2dichloroethane-D4 
toluene-D8 
Cbromofluorobenzene 

SEMIVOLATILE ORGANIC COMPOUNDS I 

UNIT 

u d  

u d  

METHOD 

82408 

82408 

PARAMETER 

N-Nitrosodimethylamine 

SEMIVOLATILE ORGANIC COMPOUNDS 

REPORTING 
UMIT 

100 

20 

RESULT 

ND 

ANALYZEDlBY 

01 -02-98nC 

0 1 -02-98nC 

PARAMETER 

2,CDinitrotoluene 

2,&Dinitrotoluene 

UNIT 

u d  

REPORTING 
UMIT 

1 .5 

1.5 

ANALYZEDIBY 

01 -0698JJA 

01 -0698JJA 

RESULT 

ND 

ND 

METHOD 

8070 

UNIT 

u d  

u@ 

REPORTING 
UMIT 

10 

METHOD 

8090 

8090 

ANALYZEDIBY 

01 -1 1-98JJA 



Page 53 
Alliant Techsystems, Inc. 
Job #: 1297-57482 

AT1 SAMPLE #: 08.08.05 
RElC SAMPLE #: 57482-8 

DATE SAMPLED: 
MATRIX: 

12-23-97 
LIQUID 

SEMIVOLATILE ORGANIC COMPOUNDS I 
I PARAMETER I RESULT I UNIT I METHOD I REPORTING I ANALYZEDIBY 

UMK 1 
I Bis(2chloroethoxy) 

methane 
I ND I ugll ( 8110 ( 

SEMIVOLATILE ORGANIC COMPOUNDS 1 

Bis(2chloroethyl) ether 

Bis(2chloroisopropyI) ether 

I PARAMETER I RESULT I UNK 1 METHOD 1 REPORTING I ANALYZEDIBY f 

Hexachlorobenzene I ND 8121 0.50 I 01 -08-9WJA I I 

ND 

ND 

I Hexachlorocyclopentadiene 1 ND I ugll 1 8121 1 0.50 1 01-08-98NA I 

ud 

ud 

I SEMIVOLATILE ORGANIC COMPOUNDS j 

Hexachloroethane I ND I la I 8121 

81 10 

8110 

0.50 I 01 -08-981JA I 

Pentachlorophenol I ND 1 ud 1 81 51 I 0.85 I 01 -0698lJA 

Surronates 2LmzMcY 
2,4dichlorophenylacetic 
acid 95 

ND - N o n D @ k W & R m L L n Y  

4.5 

4.5 

ANALYZEDIBY 

- 

01 -09-9WJA 

01 -09-981JA 

PARAMETER UNIT RESULT METHOD REPORTING 
UMIT 



Page 54 
Alliant Techsystems, Inc. 
Job #: 1297-57482 

AT1 SAMPLE #: 08.08.05 
RElC SAMPLE #: 57482-8 

DATE SAMPLED: 12-23-97 
MATRIX: LIQUID 

SEMIVOLATILE ORGANIC COMPOUNDS I 
PARAMETER 

Bis(2-ethylhexyl) phthalate 

Butyl benzyl phthalate 

4-Chloro-bmethyl phenol 

2-Chlorophenol 

Di-n-butyl phthalate 

Diethyl phthalate 

2,CDimethylphenol 

Dimethyl phthalate 

4,6-Dinitro-2-methylphenol 

DCn-odyl phthalate 

Phenol 

2,4,5-Trichlorophenol 

2,4,6-Trichlorophenol 

RESULT 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

UNIT 

uan 

u M  

uan 

U Q ~  

uan 

u f l  

u d  

uSn 

METHOD 

82708 

82708 

82708 

82708 

82708 

82708 

82708 

82708 
- - 

01 -07-98MIP 

01 -07-98MIP 

01-07-98MIP 

01 -07-98MIP 

01 -07-98MIP 

uSn 

uan 

u d  

u d  

u@ 

REPORTING 
UMIT 

30 

30 

60 

60 

30 

30 

60 

30 

82708 

82708 

82708 

82708 

82708 

ANALYZEDIBY 

01 -07-98WP 

01 -07-98MIP 

01 -07-98MIP 

01 -07-98MIP 

01 -07-98MIP 

01 -07-98MIP 

01-07-98MIP 

01 -07-98MIP 
- 

60 

30 

60 

60 

60 



Page 55 
Alliant Techsystems, Inc. 
Job 52: 1297-57482 

AT1 SAMPLE #: 08.08.05 
RElC SAMPLE #: 57482-8 

DATE SAMPLED: 12-23-97 
MATRIX: LIQUID 

I SEMIVOLATILE ORGANIC COMPOUNDS I 
> 

I PARAMETER I RESULT I UNIT I METHOD 1 REPORTING I ANALYZEDIBY 1 

PARAMETER 

Nitrobenzene I ND 1 u d  1 8330 I 20 0 1 -05-98MP 

- - 

Fluoranthene 

Fluorene 

RESULT 

. 

10 

10 

- - 

01 -1 3-98M 

01-1 3-98M 

ND 

ND 

UNIT 

- - - 

u d  

u d  

METHOD REPORTING 
LIMIT 

831 0 

831 0 

ANALYZEDIBY 
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Alliant Techsystems, Inc, 
Job #: 1297-57482 

AT1 SAMPLE #: 08.08.05 
RElC SAMPLE #: 57482-8 

DATE SAMPLED: 
MATRIX: 

12-23-97 
LIQUID 

I PCB'S I 

sJmm9 2LEQauu 
tetrachloro-m-xylene 106 

PARAMETER 

PCB1 01 6 

PCB1221 

PCB1 232 

PCB1 242 

PCB1 248 

PCB-1 254 

PCB-1 260 

I PESTICIDES 1 

I I RESULT I UNIT I METHOD 

RESULT 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

UNIT 

u f l  

u d  

u@ 

uan 

uan 

uan 

uan 

Chlordane 

Dieldrin 

Endosulfan I 

Methoxychlor ND I u d  I 8081 
1 1 

Endosulfan II 

End rin 

Heptachlor 

Heptachlor Epoxide 

I Toxaphene I ND I ugA I 8081 

ND 

ND 

ND 

REPORTING I ANALYZEDIBY 
LIMIT 

ANALYZEDBY 

01 -07-98JJA 

01 -07-9WJA 

01 -07-98JJA 

01-07-9WJA 

01 -07-98JJA 

01 -07-98JJA 

01 -07-98JJA 

METHOD 

8082 

8082 

8082 

8082 

8082 

8082 

8082 

ND 

ND 

ND 

ND 

- - -- 

Surrooate % Recovery 

tetrachloro-m-xylene 106 

ND - Nono Datected at Reporting Umlt 

REPORTING 
LIMIT 

375 

375 

375 

375 

375 

375 

375 

- 

uan 

u d  

uan 

-- 

8081 

8081 

8081 

uSn 

uSn 

u f l  

u d  

8081 

8081 

8081 

808$ 



Page 57 
Alliant Techsystems, Inc. 
Job #: 1297-57482 

AT1 SAMPLE #: 08.08.05 
RElC SAMPLE #: 57482-8 

DATE SAMPLED: 12-23-97 
MATRIX: LIQUID 

I TOTAL METALS 

PARAMETER I RESULT I UNIT I METHOD I PQL I ANALYZEDIBY 

Barium 

Beryllium 

Cadmium 

Chromium 

Lead ND I u g  1 6020 

ND 

ND 

ND 

ND 

10 

Mercury 

Nickel 

1 12-30-97KC 

GENERAL CHEMISTRY 

ugn 

u d  

uan 

uan 

ND 

ND 

Thallium 

PARAMETER I RESULT I UNIT I METHOD I PQL I ANALYZEDIBY 

6020 

6020 

- -- - 

4 V l  

ugn 

- 

Selenium 

Silver 

ND I u g  1 6020 I 10 I 12-30-97KC 

Cyanide I IS I I I 1 

6020 

6020 

6020 

6020 

ugn 

@ 
- - 

ND 

ND 

ND - N m W d & P Q L  
PQL - Pradcnl Quantitatbn Umlt 
IS -lnurffickntSampk 

20 

4 

20 

3 

1 

10 

6020 

6020 

12-30-97KC 

12-30-97KC 

12-30-97KC 

12-30-97KC 

12-30-97KC 

12-30-97KC 

1 

30 

12-30-97KC 

12-30-97KC 
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Alliant Techsystems, Inc. 
Job R 1297-57482 

AT1 SAMPLE #: 14.08.03 
RElC SAMPLE #: 57482-9 

DATE SAMPLED: 12-23-97 
MATRIX: LIQUID 

VOLATILE ORGANIC COMPOUNDS I 
PARAMETER 

Benzene 

Carbon Tetrachloride 

Chloroform I ND I ugn 1 8 0 2 1 ~  I 1 I 01-05-98KC I 

RESULT 

Chlorobenzene 

ND 

ND 

I 

UNIT 

ND 

Hexachlorobutadiene 

Methyl Bromide 

u d  

u d  

Methyl Chloride 

Methylene Chloride 

Naphthalene 

Trichloroethene I ND I u d  I 802 1 A I 1 I 01-05-9MC 

METHOD 

la 

ND 

ND 

Tetrachloroethene 

Toluene 

1,2,4-Trichlorobenzene 

Trichlorofluoromethane I ND I la I 8021A I 1 01 -05-98KC 

8021A 

8021A 

ND 

ND 

ND 

Vinyl Chloride I ND I u d  I 8021A I 1 01 -05-98KC 

REPORTING 
UMlT 

8021A 

u d  

u@ 

ND 

ND 

ND 

ND - Norm Detected al Reporting Umlt 

ANALYZEDlBY 

1 

1 

uan 

la 
la 

01 -05-98KC 

01 -05-98KC 
I 

802 1 A 

8021A 

la 
uan 

u d  

1 

8021A 

8021A 

8021A 

01 -05-98KC 

1 

1 

8021A 

802 1 A 

802 1 A 

01 -05-98KC 

01-05-98KC 

1 

1 

1 

01 -05-98KC 

01 -05-98KC 

01-05-98KC 

1 

1 

1 

01 -05-98KC 

01 -05-98KC 

01-05-98KC 



Page 59 
Alliant Techsystems, Inc. 
Job #: 1297-57482 

AT1 SAMPLE #: 14.08.03 
RElC SAMPLE #: 57482-9 

DATE SAMPLED: 12-23-97 
MATRIX: LIQUID 

I VOLATILE ORGANIC COMPOUNDS I 
PARAMETER 

Acrolein 

I Methyl Ethyl Ketone I ND I ug/l 1 82408 

Carbon Disulfde 

REPORTING ( ANALYZEDIBY I 
LIMIT 

RESULT 

ND 

ND 82408 

SEMIVOLATILE ORGANIC COMPOUNDS 

UNIT 

uan 

SEMNOLATILE ORGANIC COMPOUNDS 

METHOD 

82408 

PARAMETER 

N-Nitrodimethylamine 

Surrwates X k Q Y H Y  

tetrachloro-m-xytene 110 

RESULT 

ND 

ANALYZEDIBY 

01 -0698NA 

01 -06-981JA 

PARAMETER 

2,CDinitrotoluene 

2,bDinitrotoluene 

ANALYZEDIBY 

01 -1 1 -98NA 

UNR 

u f l  

RESULT 

ND 

ND 

METHOD 

8070 

UNR 

u@ 

u f l  

REPORTING 
LIMIT 

10 

METHOD 

8090 

8090 

REPORTING 
LIMIT 

1.5 

1.5 



Page 60 
Alliant Techsystems, Inc. 
Job #: 1297-57482 

AT1 SAMPLE #: 14.08.03 
RElC SAMPLE #: 57482-9 

DATE SAMPLED: 12-23-97 
MATRIX: LIQUID 

SEMIVOLATILE ORGANIC COMPOUNDS I 

Bis(2chloroethoxy) 

BiiQchloroethyl) ether 

Bii(2-chloroisopropyl) ether 

RESULT 

Surroaates xb!mIY 
tetrachloro-m-xylene 1 02 

I SEMNOLATILE ORGANIC COMPOUNDS I 

Surroaates !mQQ2yw 

tetrachloro-m-xylene 90 

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

I SEMNOLATILE ORGANIC COMPOUNDS 

t 

PARAMETER 

Hexachlorobenzene 

Hexachlorocyclopentadiene 

Hexachloroethane 

2,~ichlorophenylacetic 
add 94 

RESULT 

ND 

NO 

ND 

ANALYZEDIBY 

01 -06-08NA 

UNIT 

ufl 

uan 

u@ 

REPORTING 
LIMIT 

0.85 

PARAMETER 

Pentachlorophenol 

METHOD 

8121 

8121 

8121 

RESULT 

ND 

REPORTING 
LIMIT 

0.50 

0.50 

0.50 

UNIT 

ufl 

ANALYZEDIBY 

01 -08-98lJA 

01 -08-98NA 

01 -08-98lJA 

METHOD 

81 51 
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Alliant Techsystems, Inc. 
Job #: 1297-57482 

AT1 SAMPLE #: 14.08.03 
RElC SAMPLE #: 57482-9 

DATE SAMPLED: 12-23-97 
MATRIX: LIQUID 

I SEMIVOLATILE ORGANIC COMPOUNDS I 
I PARAMETER I RESULT I UNIT I METHOD 

Bi(2-ethylhexyl) phthalate ND u g  82708 

Butyl benzyl phthalate ND ugn 82708 

CChloro-bmethyl phenol ND uan 82708 

2-Chlorophenol ND uan 82708 

DCn-butyl phthalate ND u€M 8270B 

Diethyl phthalate ND uan 82708 

REPORTING I ANALYZEDIBY 
LIMIT 

- -- 

Phenol ND ~ a n  82708 60 01 -07-98MIP 

2,4,5-Trichlorophenol ND uan 82708 60 01 -07-98MIP 

2,4Dimethylphenol 

Dimethyl phthalate 

4,6-Dinitro-2-methylphenol 

Di-n-octyl phthalate 

ND 

ND 

ND 

ND 

uan 

uan 

u d  

uan 

82708 

82708 

82708 

82708 

60 

30 

60 

30 

01 -07-98WP 

01 -07-98MIP 

01 -07-98MIP 

01 -07-98MIP 



Page 62 
Alliant Techsystems, Inc. 
Job #: 1297-57482 

AT1 SAMPLE #: 14.08.03 
RElC SAMPLE #: 57482-9 

DATE SAMPLED: 12-23-97 
MATRIX: LIQUID 

I SEMIVOLATILE ORGANIC COMPOUNDS I 
PARAMETER 

Fluoranthene 

Fluorene 

RESULT 

ND 

ND 

PARAMETER 

Niobenzene 

ND - Nor# D&ectd at Reporting Urn& 

RESULT 

ND 

UNIT 

u d  

UNIT 

u d  

REPORTING 
LIMIT 

20 

METHOD 

8330 

METHOD 

831 0 

831 0 

ANALYZEDIBY 

01 -05-9WP 

REPORTING 
LIMIT 

10 

10 

ANALYZEDlBY 

01 -1 3-98MIP 

01 -1 3-98MIP 



Page 63 
Alliant Techsystems, Inc. 
Job #: 1297-57482 

AT1 SAMPLE #: 14.08.03 
RElC SAMPLE #: 57482-9 

DATE SAMPLED: 
MATRIX: 

12-23-97 
LIQUID 

I PCB'S 1 
PARAMETER RESULT UNIT METHOD REPORTING ANALYZEDIBY 

UMIT 

Surrwate %mmQIY 

tetrachloro-m-xylene 112 

PCB-1 242 

PCB-1 248 

PCB1 254 

PCB-I 260 

PESTICIDES 

ND 

ND 

ND 

ND 

Surrooate %msmQCY 
tetrachloro-m-xylene 112 

ugh 

uan 

la 
uan 

ANALYZEDIBY 

01 -07-98NA 

01 -07-98lJA 

01 -07-98lJA 

01 -07-98lJA 

01 -07-98lJA 

01 -07-98lJA 

01 -07-9#JA 

01 -07-98lJA 

01 -07-98lJA 

- 01 -07-98lJA 

PARAMETER 

Aldrin 

Chlordane 

Dieldrin 

Endosulfan I 

Endosulfan I1 

Endrin 

Heptachlor 

Heptachlor Epoxide 

Methoxychlor 

Toxaphene 

8082 

8082 

8082 

8082 

RESULT 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

375 

375 

375 

375 

UNIT 

u d  

u d  

uan 

la 
U@ 

4vl 

u@ 

u@ 

u g  

u g  

- 

01 -07-98lJA 

01 -07-98lJA 

01 -07-98lJA 

01 -07-98lJA 

METHOD 

8081 

8081 

8081 

8081 

8081 

8081 

8081 

8081 

8081 

8081 

REPORTING 
LIMIT 

0.45 

1.41 

0.20 

1.41 

0.45 

0.60 

0.30 

3.1 5 

18.0 

8.56 
- - 



Page 64 
Alliant Techsystems, Inc. 
Job #: 1297-57482 

AT1 SAMPLE #: 14.08.03 
RElC SAMPLE #: 57482-9 

DATE SAMPLED: 12-23-97 
MATRIX: LIQUID 

I TOTAL METALS 1 

-- 

GENERAL CHEMISTRY 1 

7 

Thallium 

PARAMETER I RESULT I UNIT I METHOD 1 PQL I ANALYZEDIBY 

PARAMETER 

Barium 

Beryllium 

Cadmium 

Chromium 

Lead 

Mercury 

Nickel 

Selenium 

Silver 

RESULT 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

UNIT 

u d  

u@ 

UM 

la 
u@ 

u@ 

u@ 

u@ 

la 
ND I u d  I 6020 I 10 

ND -Na# M d d d P Q L  
PQL - Practical Quantitation Limit 
IS -lnwtRckntSample 

12-30-97KC 

Cyanide 

METHOD 

6020 

6020 

6020 

6020 

6020 

6020 

6020 

6020 

6020 

IS I I I 1 

PQL 

20 

3 

1 

10 

10 

1 

30 

20 

4 

ANALYZEDIBY 

12-30-97KC 

12-30-97KC 

12-30-97KC 

12-30-97KC 

12-30-97KC 

12-30-97KC 

12-30-97KC 

12-30-97KC 

12-30-97KC 
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Alliant Techsystems, Inc. 
Job #: 1297-57482 

AT1 SAMPLE #: 11.06.01 
RElC SAMPLE #: 57482-10 

DATE SAMPLED: 12-23-97 
MATRIX: SOLID 
MOISTURE: 79% 

VOLATILE ORGANIC COMPOUNDS 

PARAMETER 

Benzene 

Carbon Tetrachloride 

Chlorobenzene 

Chloroform 

trans1,2-Dichloroethene 

Hexachlorobutadiene 

Methyl Bromide 

Methyl Chloride 

Methylene Chloride 

Naphthalene 

Tetrachloroethene 

Toluene 

1,2,4-Trichlorobenzene 

1 ,I ,I-Trichloroethane 

1 ,I ,2-Trichloroethane 

Trichloroethene 

Trichlorofluoromethane 

Vinyl Chloride 

RESULT 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

UNIT 

W&J 

ug&l 

~g/kg 

u r n  

~gn<g 

~g/kg  

~gn<g 

u r n  

u r n  

W k J  

ug/kg 

uslke 

u r n  

~g/kg 

u r n  

u r n  

ug/kg 

u r n  

METHOD 

8021A 

8021A 

8021A 

8021 A 

8021A 

8021A 

8021 A 

8021A 

8021A 

8021A 

8021A 

8021A 

8021A 

8021A 

8021A 

8021A 

8021A 

8021 A 

REPORTING 
LIMIT 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

ANALYZEDIBY 

01 -05-98KC 

01 -05-98KC 

01 -05-98KC 

01 -05-98KC 

01 -05-98KC 

01 -05-98KC 

01 -05-98KC 

01 -05-9WC 

01 -05-QWC 

01-05-98KC 

01 -05-98KC 

01 -05-98KC 

01 -05-98KC 

01 -05-98KC 

01 -05-98KC 

01 -05-98KC 

01 -05-98KC 

01 -05-98KC 



Page 66 
Alliant Techsystems, Inc. 
Job #: 1297-57482 

AT1 SAMPLE #: 11.06.01 
RElC SAMPLE #: 57482-10 

DATE SAMPLED: 12-23-97 
MATRIX: SOLID 
MOISTURE: 79% 

I VOLATILE ORGANIC COMPOUNDS I 
I PARAMETER I RESULT I UNIT I METHOD I REPORTING I ANALYZEDIBY 

UMIT I 
Acrolein ND I u r n  I 82408 I 100 01 -03-98KC 
Carbon Disulfide 

Surrwates - ND 20 01 -03-98KC 

Methyl Ethyl Ketone 

SEMNOLATILE ORGANIC COMPOUNDS 

ND I u& I 82408 I 100 

SEMIVOLATILE ORGANIC COMPOUNDS 

01 -03-98KC 

PARAMETER 

N-Nitrosodimethylamine 

ANALYZEDIBY 

01 -1 1 -98lJA 

RESULT 

NO 

ANALYZEDIBY 

01 -06-98NA 

01 -06-98lJA 

PARAMETER 

2,CDinitrotoluene 

2,&Dinitrotoluene 

UNIT 

u ~ J M  

RESULT 

ND 

ND 

METHOD 

8070 

UNIT 

u r n  

W k I  

REPORTING 
UMIT 

67 

METHOD 

8090 

8090 

REPORTING 
UMIT 

10 

10 



Page 67 
Alliant Techsystems, Inc. 
Job #: 1297-57482 

AT1 SAMPLE #: 11.06.01 
RElC SAMPLE #: 57482-10 

DATE SAMPLED: 
MATRIX: 
MOISTURE: 

12-23-97 
SOLID 
79% 

SEMIVOLATILE ORGANIC COMPOUNDS I 
PARAMETER 

Bis(2chloroethoxy) 
methane 

Bii(2chloroethyl) ether 

Bis(2chloroisopropyl) ether 

Surroaates 9bBaamY 
tetrachloro-m-xylene 49 

RESULT 

I SEMIVOLATILE ORGANIC COMPOUNDS 

UNIT 

Surroaates 
tetrachloro-m-xylene 29 

METHOD 

-- - 

I SEMIVOLATILE ORGANIC COMPOUNDS I 

ANALYZEDIBY 

01 -08-98NA 

01 -08-98NA 

01 -08-98lJA 

ND - None Detected at Repding Limit 

PARAMETER 

Hexachlorobenzene 

Hexachlorocyclopentadiene 

Hexachloroethane 

RESULT 

ND 

ND 

ND 

ANALYZEDIBY 

01 -07-98NA 

REPORTING 
UMIT 

3.3 

3.3 

3.3 

UNIT 

ugn<g 

Ugn<g 

u W ' '  

REPORTING 
UMIT 

17 

PARAMETER 

Pentachlorophenol 

METHOD 

8121 

8121 

8121 

RESULT 

ND 

UNIT 

u r n  

METHOD 

8151 



Page 68 
Alliant Techsystems, Inc. 
Job #: 1297-57482 

AT1 SAMPLE #: 11.06.01 
RElC SAMPLE #: 57482-10 

DATE SAMPLED: 12-23-97 
MATRIX: SOLID 
MOISTURE: 79% 

I SEMIVOLATILE ORGANIC COMPOUNDS I 
PARAMETER 

Bii(2sthylhexyl) phthalate 

Butyl benzyl phthalate 

CChloro-3-methyl phenol 

2-Chlorophenol 

Di-n-butyl phthalate 

Diethyl phthalate 

RESULT 

2,CDimethylphenol 

Dimethyl phthalate 

4,6-Dinitro-2-methylphenol 

Di-noctyl phthalate 

Phenol 

2,4,5-Trichlorophenol 

2,4,6-Trichlorophenol 

ND 

ND 

ND 

ND 

ND 

ND 

UNIT 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ug/kg 

ug/kg 

W&l 

ug/kg 

U r n  

W/kg 

METHOD 

W/kg 

ug/kg 

ug/kg 

ug/kg 

U r n  

ug/kg 

ug/kg 

- - 

82708 

82708 

82708 

82708 

82708 

82708 

REPORTING 
LIMIT 

82708 

82708 

82708 

82708 

82708 

82708 

82708 

ANALYZEDlBY 

330 

330 

330 

330 

330 

330 

01 -07 -98M 

01 -07 -98M 

01 -07 -98M 

01 -07-98MIP 

01 -07-98MIP 

01 -07-98MIP 

330 

330 

330 

330 

330 

330 

01 -07-98MIP 

01 -07 -98M 

01 -07-98MIP 

01 -07 -98M 

01 -07-98MIP 

01 -07-98MIP 
1 

330 01 -07-98MIP - 



Page 69 
Alliant Techsystems, Inc. 
Job #: 1297-57482 - AT1 SAMPLE #: 11.06.01 
RElC SAMPLE #: 57482-10 

DATE SAMPLED: 12-23-97 
MATRIX: SOLID 
MOISTURE: 79% 

I SEMIVOLATILE ORGANIC COMPOUNDS I 

Fluorene I ND I lJ€I&l I 831 0 I 140 I 01 -1 3 - 9 8 M  I 

PARAMETER 

Fluoranthene 

ND - None Detected at R m n g  Umi! 

RESULT 

ND 

PARAMETER 

Nitrobenzene 

RESULT 

ND 

ANALYZEDIBY 

01 -1 3-98MIP 

UNIT 

W h I  

UNIT 

lJ€I&l 

METHOD 

8310 

REPORTING 
UMIT 

140 

METHOD 

8330 

REPORTING 
UMIT 

250 

ANALYZEDIBY 

01 -05-98M 



Page 70 
Alliant Techsystems, Inc. 
Job #: 1297-57482 

AT1 SAMPLE #: 11.06.01 
RElC SAMPLE #: 57482-10 

DATE SAMPLED: 
MATRIX: 
MOISTURE: 

12-23-97 
SOLID 
79% 

I PCB'S 

1 REPORTING I ANALYZEDIBY I 
UMIT 

PARAMETER 

I PESTICIDES 

RESULT 

Surrwate %m!xlmY 
tetrachloro-m-xylene 33 

ND - N ~ b k t d a t R ~ U M  

- -- - pp - -- 

UNIT 

PARAMETER 

Ald rin 

Chlordane 

Dieldrin 

Endosulfan I 

Endosulfan I1 

Endrin 

Heptachlor 

Heptachlor EpoMe 

Methoxychlor 

Toxa phene 

METHOD 

RESULT 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

UNIT 

ug/kg 

U r n  

U& 

uan<s 

ug/kg 

u m l  

U r n  

u r n  

ug/kg 

W/kg 

REPORTING 
LIMIT 

3 

9.4 

1.3 

9.4 

3 

4 

2 

21 

120 

57 

METHOD 

8081 

8081 

8081 

8081 

8081 

8081 

8081 

8081 

8081 

8081 

ANALYZEDIBY 

01 -07-98lJA 

01 -07-98lJA 

01 -07-98lJA 

01 -07-98/JA 

01 -07-98lJA 

01 -07-98lJA 

01 -07-98lJA 

01 -07-98lJA 

01 -07-Q8lJA 

01 -07-9WJA 
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Alliant Techsystems, Inc. 
Job #: 1297-57482 

AT1 SAMPLE #: 1 1.06.01 
RElC SAMPLE #: 57482-10 

DATE SAMPLED: 12-23-97 
MATRIX: SOLID 

TOTAL METALS I 
PARAMETER RESULT UNIT METHOD PQL ANALYZEDIBY 

I 

Barium 

Beryllium 

Cadmium 

I Nickel 

Chromium 

Lead 

47700 

370 

ND 

Thallium 1 158 I u g h  I 6020 I 100 I 12-30-97KC 

22300 

10000 

Selenium 

Silver 

GENERAL CHEMISTRY 

uC&l 

uC&l 

W h l  

PARAMETER 1 RESULT I UNIT I METHOD I PQL I ANALYZEDIBY 

U& 

u g h  

ND 

ND 

Cyanide I ND I ugh l  1 901 OA 500 I 01 -05-98LK I 

6020 

6020 

6020 

ND -NOM Daectedat PQL 
PQL - Pmtkal QuantItatkn Umll 
NOTE - In tmd Standards failed RElC amtml limb d hbWd 8020. 

6020 

6020 

ug/kg 

100 

100 

100 

12-30-97KC 

12-30-97KC 

12-30-97KC 

100 

100 

- -- 

6020 

6020 

12-30-97KC 

12-30-97KC 

300 

100 

- - 

12-30-97KC 

12-30-97KC 



Page 72 
Alliant Techsystems, Inc. 
Job #: 1297-57482 

AT1 SAMPLE #: 14.48.01 
RElC SAMPLE #: 57482-1 1 

DATE SAMPLED: 12-23-97 
MATRIX: SOLID 
MOISTURE: 68% 

I VOLATILE ORGANIC COMPOUNDS I 
1 PARAMETER I RESULT I UNIT I METHOD I REPORTING I ANALYZEDBY 

LIMIT I 
Benzene 

Carbon Tetrachloride 

Chlorobenzene 

Chloroform 

trans-l,2-Dichloroethene 

Hexachlorobutadiene 

Methyl Bromide 

Methyl Chloride 

Methylene Chloride 

Naphthalene 

Tetrachloroethene 

Toluene 

1,2,4Trichlorobenzene 

1,1,1 -Trichloroethane 

1,1,2-Trichloroethane 

Trichloroethene 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Trichlorofluorornethane 

Vinyl Chloride 

ND 

ND 

ND 

ND 

ug/kg 

uslkg 

uglkg 

uslkg 

uslkg 

ug/kg 

u€l/kg 

%&I 

uslkg 

uslkg 

uslkg 

u r n  

ND 

ND 

u r n  

%&I 

um!J 

um!J 

8021A 

8021A 

8021A 

8021A 

8021 A 

8021A 

8021A 

802 1 A 

8021A 

8021A 

8021A 

8021A 

uslkg 

Km 

8021A 

8021A 

8021A 

8021A 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

8021A 

8021A 

01 -0&98/TC 

01 -06-98/TC 

01 -06-98mC 

01 -06-98/TC 

01 -06-98/TC 

01 -0&98/TC 

01 -06-98/TC 

01-0&98/TC 

01-0&98/TC 

01 -06-98/TC 

01 -06-98/TC 

01 -06-98/TC 

5 

5 

5 

5 

01 -06-98/TC 

01 -06-98/TC 

01 -0&98/TC 

01 -06-98/TC 

5 

5 

01 -06-9mC 

01 -06-98/TC - 



Page 73 
Alliant Techsystems, Inc. 
Job #: 1297-57482 

AT1 SAMPLE #: 14.48.01 
RElC SAMPLE #: 57482-1 1 

DATE SAMPLED: 12-23-97 
MATRIX: SOLID 
MOISTURE: 68% 

VOLATILE ORGANIC COMPOUNDS I 

3l!mlSm % Recovery 

PARAMETER 

Acrolein 

Carbon Diulfide 

Methyl Ethyl Ketone 

SEMIVOLATILE ORGANIC COMPOUNDS I 

RESULT 

ND 

ND 

ND 

I SEMIVOLATILE ORGANIC COMPOUNDS I 

PARAMETER 

UNIT 

u r n  

u€&I 

u€&I 

- RESULT 

METHOD 

82408 

82408 

82408 

PARAMETER 

2,CDinitrotoluene 

2,&Dinitrotoluene 

UNIT 

UNIT 

u r n  

Wkg 

- -  - 

RESULT 

ND 

ND 

REPORTING 
UMIT 

1 00 

20 

1 00 

ANALYZEDIBY 

01 -05-98KC 

01 -05-98KC 

01 -05-98KC 

METHOD 

METHOD 

8090 

8090 

REPORTING 
UMIT 

REPORTING 
UMIT 

10 

10 

ANALYZEDIBY 

ANALYZEDIBY 

01 -0698NA 

01-0698lJA 



Page 74 
Alliant Techsystems, Inc. 
Job #: 1297-57482 

AT1 SAMPLE #: 14.48.01 
RElC SAMPLE #: 57482-1 1 

DATE SAMPLED: 12-23-97 
MATRIX: SOLID 
MOISTURE: 68% 

I tetrachloro-m-xylene 26 I 

SEMlVOLATlLE ORGANIC COMPOUNDS 

I SEMlVOLATlLE ORGANIC COMPOUNDS I 

PARAMETER 

Bi(2chloroethoxy) 
methane 

Bis(2-chloroethyl) ether 

Bi(2chloroisopropyi) ether 

Hexachloroethane I ND I u r n  1 8121 I 3.3 I 01 -08-98IJA 

RESULT 

ND 

ND 

ND 

PARAMETER 

Hexachlorobenzene 

Hexachlorocyclopentadiene 

- pp -- - - - - - -- 

I SEMIVOLATILE ORGANIC COMPOUNDS 

UNIT 

ug/kg 

W/kg 

ug/kg 

RESULT 

ND 

ND 

2,ddichlorophenylacetic 
acid 95 

I 

ND - NOM Dekctd ad Reporting Udt 

METHOD 

8110 

8110 

81 10 

UNIT 

lJg/kg 

ug/kg 

ANALYZEDIBY 

01 -07-981JA 

PARAMETER 

Pentachlorophenol 

REPORTING 
LIMIT 

30 

30 

30 

METHOD 

8121 

8121 

UNIT 

W m  

RESULT 

ND 

ANALYZEDIBY 

01 -09-981JA 

01 -09-981JA 

01 -09-981JA 

REPORTING 
LIMIT 

3.3 

3.3 

METHOD 

81 51 

- 
ANALYZEDIBY 

01 -08-98IJA 

01 -08-981JA 

REPORTING 
LIMIT 

17 



Page 75 
Alliant Techsystems, Inc. 
Job #: 1297-57482 

AT1 SAMPLE #: 14.48.01 
RElC SAMPLE #: 57482-1 1 

DATE SAMPLED: 12-23-97 
MATRIX: SOLID 
MOISTURE: 68% 

I SEMIVOLATILE ORGANIC COMPOUNDS I 

I PARAMETER 

Bis(2-ethylhexyl) phthalate 

Butyl benzyi phthalate 

I 4-Chlora-bmethyl phenol 

RESULT UNIT METHOD 
I 

Phenol 1 ND I U C V ~  ( 82708 1 330 I 01 -07-98M I 

2-Chlorophenol 

Din-butyl phthalate 

Diethyl phthalate 

2,4Dimethylphenol 

Dimethyl phthalate 

4,6-Dinitra-2-methylphenol 

Di-n-octyl phthalate 

ND - Norm Datedad at Rqmthg Umlt . - Sumogab Racoveuy meeds RElC conM limb dw to m p b  m&bt lntrfermce. 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

W/kg 

ug/kg 

ug&l 

u r n  

u r n  

~g/kg  

ug/kg 

82708 

82708 

82708 

82708 

82708 

82708 

82708 

330 

330 

330 

330 

330 

330 

330 

01 -07-98ANP 

01 -07-98ANP 

01 -07-98ANP 

01 -07-98ANP 

01 -07-98ANP 

01 -07-98MP 

01 -07-98ANP 
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Alliant Techsystems, Inc. 
Job #: 1297-57482 

AT1 SAMPLE #: 14.48.01 
RElC SAMPLE #: 57482-1 1 

DATE SAMPLED: 12-23-97 
MATRIX: SOLID 
MOISTURE: 68% 

I SEMNOLATILE ORGANIC COMPOUNDS I 
PARAMETER 

Fluoranthene 

Fluorene 

PARAMETER 

Niobenzene 

RESULT 

ND 

ND 

ND - Nor# M e d  at Repnting Umlt 

RESULT 

ND 

UNIT 

u r n  

u r n  

METHOD 

8310 

8310 

UNIT 

ug/kg 

REPORTING 
LIMIT 

250 

METHOD 

8330 

REPORTING 
UMlT 

140 

140 

ANALYZEDIBY 

01 -05-98MIP 

ANALYZEDIBY 

01 -1 3-98WP 

01 -1 3-98WP 
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Alliant Techsystems, Inc. 
Job #: 1297-57482 

AT1 SAMPLE #: 14.48.01 
RElC SAMPLE #: 57482-1 1 

DATE SAMPLED: 12-23-97 
MATRIX: SOLID 
MOISTURE: 68% 

I PCB'S I 

Surroaate % Recovw 

tetrachloro-m-xylene 19 
a 

1 PESTICIDES I 

PARAMETER 

PCB1016 

PCB1221 

PCB1232 

PCB1242 

PCB1 248 

PCB-1254 

PCB-1260 

1 PARAMETER I RESULT I UNCT I METHOD 

RESULT 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

UNCT 

ug/kg 

W/kg 

W k l  

W&J 

W/kg 

ug/kg 

Aldrin 

Chlordane 

Dieldrin 

Endosulfan I 

Heptachlor ND I U € l h  I 8081 

Endosulfan I1 

Endrin 

Heptachlor Epoxide I ND / u r n  1 8081 

METHOD 

8082 

8082 

8082 

8082 

8082 

8082 

8082 

ND 

ND 

ND 

ND 

Methoxychlor I ND I ugkg 1 8081 

ND 

ND 

Toxaphene I ND I uflm I 8081 

REPORTING 
UMCT 

2500 

2500 

2500 

2500 

2500 

2500 

2500 

- 

u r n  

u€V&I 

ug/kg 

u€l/kg 

1 REPORTING ANALnEDBY 

01 -08-98lJA 

ANALYZEDIBY 

0 1 -08-9WJA 

01 -08-98lJA 

01 -08-98lJA 

01 -08-98lJA 

01 -08-98lJA 

01 -08-98NA 

01 -08-98lJA 

-- -- 

8081 

8081 

8081 

8081 

u r n  

W/kg 

ND - None Daktad at Rqmdlng Urn# 

8081 

8081 



Page 78 
Alliant Techsystems, Inc. 
Job #: 1297-57482 

AT1 SAMPLE #: 14.48.01 
RElC SAMPLE #: 57482-1 1 

DATE SAMPLED: 12-23-97 
MATRIX: SOLID 

TOTAL METALS 1 
PARAMETER I RESULT I UNIT I METHOD I PQL I ANALYZEDIBY 1 
Barium 

Beryllium 

Cadmium 

Chromium 

Lead 

Mercury 

I Thallium I ND I I 6020 I 1 00 I 12-30-97KC 

72400 

588 

133 

191 00 

Nickel 

Selenium 

Silver 

GENERAL CHEMISTRY 1 

12300 

130 

PARAMETER RESULT UNIT METHOD PQL ANALYZEDIBY 
I I I I 

ugn<g 

u g h  

ug/kg 

9420 

ND 

ND 

Cyanide I ND I ug/kg I 901 OA 1 500 I 0145-98U I 

ug/kg 

ug/kg 

ND - Nor# Detscted at PQL 
PQL - Pradcal QuantlWkn Umlt 
NOTE - Internal StMdrrda failed RElC umtml limits of Method 8020. 

6020 

6020 

6020 

6020 

ug&l 

ugn<g 

ug/kg 

6020 

7470A 

100 

100 

100 

100 

6020 

6020 

6020 

12-30-97KC 

12-30-97KC 

1 2-30-97KC 

12-30-97KC 

100 

100 

1 2-30-97KC 

01 -02-98MR 

100 

300 

1 00 

12-30-97KC 

12-30-97KC 

12-30-97KC 



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

AT1 SAMPLE #: 14.08.04 
RElC SAMPLE #: 57482-12 

DATE SAMPLED: 12-23-97 
MATRIX: LIQUID 

I VOLATILE ORGANIC COMPOUNDS 1 
PARAMETER I RESULT I I METHOD I RE',","PG I ANALYZEDIBY I 
Benzene 

Carbon Tetrachloride 

Chlorobenzene 

Chloroform 

trans-1,2-Dichloroethene 

Hexachlorobutadiene 

ND 

ND 

ND 

Methyl Bromide 

Methyl Chloride 

Methylene Chloride 

ND 

ND 

ND 

Naphthalene 

Tetrachloroethene 

Trichloroethene I ND I ugA I 8021A I 1 I 01-05-98KC I 

uan 

uan 

la 

ND 

ND 

ND 

Toluene I ND 1 u f l  1 8021A 

uan 

Usn 

la 

ND 

ND 

uan 

U f l  

la 

1 

Trichlorofluoromethane 

Wnyl Chloride 

01 -05-98KC 

01 -05-98KC 

01 -05-98KC 

8021A 

8021A 

8021A 

8021A 

8021A 

8021A 

la 
uan 

01 -05-98KC 

- - - - - - - 

1 

1 

1 

8021A 

8021 A 

8021A 

ND 

ND 

1 

1 

1 

8021A 

8021A 

01 -05-98KC 

01 -05-98KC 

01 -05-98KC 

1 

1 

1 

u f l  

uan 

01 -05-98KC 

01 -05-98KC 

01 -05-98KC 

1 

1 

01 -05-98KC 

01 -05-98KC 

8021A 

8021A 

1 

1 

01 -05-98KC 

01 -05-98KC 



Page 80 
Alliant Techsystems, Inc. 
Job #: 1297-57482 

AT1 SAMPLE #: 14.08.04 
RElC SAMPLE #: 57482-12 

DATE SAMPLED: 12-23-97 
MATRIX: LIQUID 

I VOLATILE ORGANIC COMPOUNDS 1 

I I 

Acrolein 1 ND I ugn 1 82408 

PARAMETER 

Carbon Diulfide ND I M I A  ( 82408 
1 I I Methyl Ethyl Ketone I ND I ugn I 82408 

RESULT REPORTING ANALYZEDIBY 
UMlT 

DATE f ~ J / - q f  

UNIT 

APPROVED 
Ivan W. Leef 

METHOD 

p n e t  M. Satterfield i 



Table 5-1 

Analytical Limits for the RAAP Bioplant Equalization Basin Closure 

Chlorobcnzent 0.01 038 

Chloroform 0.02 1.1 5 

11 Methyl Bromide 
I I I 

1 030 1 1.7 I 5 
Methyl Chloride 0.10 0.94 5 
Methylenc Chloride OB 1.4 5 

Naphthalene 0.60 3.4 5 

Tetrachlorocthene 0.01 021 5 

Toluene 0.10 034 5 

1,f 4-Trichlorobenzenc O X J  15 5 

l,l,l-Trichlorocthane 0.01 13 5 

0.07 059 5 1,1,2-Trichlorocthane 

Trichloroethene 0.01 052 5 

11 Vinyl Chloride 1 0.06 1 0.94 1 5 

Carbon Disd6dc 

Methyl Ethyl Ketone 

SEMNOUTILES 

100 

100 

0.98 

6.1 

u) 

100 



Table 5-1 (Continued) 

Analytical Limits for the RAAP Bioplant Equalization Basin Closure 

Bis(2-chloroethaxy) methane 5 16 30 r 

Bis(2-chloroethyl) ether 3 9.9 30 

8 24 

11 Bis(2-ethylhexyl) phthalate 180 I n 330 A 

Haachl~obenzene 

Hucachlorocydopcntadtme 

Hexachloroe thane 

1) Butyl benzyl phthalatc I 28 I 26 I 330 11 
(1 CChloro->methyl phenol I 240 I 42 I 330 11 

38 

160 

1.1 

0.12 

0.82 

0.11 

2-Chlorophenol f 

Di-n-butyl phthalatc V' 

Diethyl phthalatc 

2,CDimethyiphenol 

3 3  I' 
3 3  

3 3  

- 

I METHOD 831; H 

210 

220 

170 

210 

Phenol 

2,4,S-Trichlorophcnol 

2,4,6-Trichiorophenol 

11 METHOD 8330 
I I 1 

- - - - - - 

Dimethyl phthalatc 

- 4;6-Dini~2-methylpheno~ 0 - C e a 
Di-n-octyl phthalatc 

Nitrobenzene I 260 I 12 I 250 

PESTICzDES/PCES 

METHOD 8080A - Y 

38 

27 

21 

35 

94 

600 

390 

330 

330 

330 

330 

190 

3 3 0  
33 

38 

34 

33 

24 

n 
16 

330 

330 

330 

330 

330 

330 



Table 5-1 (Continued) 

Analytical. Limits for the RAAP Bioplant Equalization Basin Closure 

Thcse detedion Iimits are based on a h4D.L study of an aqueous matrix 



RElC Laboratory 
225 Industrial Park Rd. 

CHAIN OF CUSTODY RECORD NO. 5 7 Y 5 7 

CLIENT: A L LXLWT IC 6 7 A T E F !  CONTACT PERSON: 6 

ADDRESS: 3~ bFc.30 A A 0  TELEPHONUFAX: 4 o 639 8 22  0 71 I 4 

CITYISTATUZIP: ri=m v A SITE ID & STATE: 

P.O. Box 286, Beaver, WV 25813 BILL TO: PROJECT ID: 
Phone: 304-255-2500 or 800-999-01 05 
FAX: 304-255-2572 CITYISTATUZIP: SAMPLER: 6-W 



RElC Laboratory 
225 Industrial Park Rd. 
P.O. Box 286, Beaver, WV 25813 
Phone: 304-255-2500 or 800-999-0105 
FAX: 304-255-2572 

SAMPLE LOG 

AND 

ANALYSIS REQUEST 

TURNAROUND TIME 

REQUIREMENTS 

REGULAR: 

'RUSH: - CDay 

- %Day 

- 2-Day 

- 1-Day 
'Ruth worL need8 prior Labontow epprml  
and r l \ l  Lwlude rmlv~n 

1 
CHAIN OF CUSTODY RECORD NO. 5 7 9 3 6 

CLIENT: A ,  L T ~ I - I T  TFL~+su 6-\ 5 CONTACT PERSON: F, L A ~ F W  

ADDRESS: P r s F u Z o  A b'3 TELEPHONEIFAX: -35.. c s r S 22 o 7 2 i c, I 

SITE ID 81 STATE: 

BILL TO: PROJECT ID: 

CITYISTATELZIP: SAMPLER: @ J & e T l  

I n 

Received bl: (Signature) Dalellime Relinquished by: (Signature) &,If% 

I/ 
ipscial Requests: ?efi&z P o w  A+, QW -(,.+ P@b =& '4 oTwSRS W I  o h 9 & @ a m p l s  Condition: Good? Y M 

ihipmenl: 1 Hand-Del: Courier: UPS: Fsdb: X Shipment DaIo: FURmulb:  Y M 
- 

PRESERVATIVE CODES - 

0 No Presewative 
1 Hydrochloric Acid 
2 Nitric Acid 
3 Sunurlc Acid 
4 Sodium Thiosulfate 
5 Sodium Hydroxi 
6 Zinc Acetate 
7 EDTA 

NO. & TYPE OF 
CONTAINERS 

4b-7 

~r / Y ~ A  

SAMPLING 

DATE I TIME' 

12 - z&.q? 

12 .23.Y 

I 

SAMPLE 

MATRIX COMP I GRAB COMMENTS 

L=iZsm G2srYi 
-k 

LS~+-10 ~ 2 ~ 3  .f- 

1 
I 

I I 
I I 

I 
, 

I 

I I '2 29- 



- 
21 January 1997 

Marc Gutterman 
Civil Engineer 
GeoEnvironmental Branch 
Norfolk District, Corps of Engineers 
803 Front Street 
Norfolk, Virginia 23510-1096 

2455 Horsepen Road, Suite 250 
Herndon, VA 22071 

(703) 713-1500 

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 AUiant 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) 7 13-6408. 

Sincerely, 

++kW William R. Hearn i 
Project Manager 

Enclosure 

c: Jerry Redder, AUiant Techsystems, Inc. 



3.0 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 ~nvironm&tal 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 fkom 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. 

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. 



1 . E 3-1 

Analytical Results and Critical *dues for the Background Samples 

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; re9 Sectlon 3.2. 
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NC - Critical value not calculated; see Section 3.2. 



Repottlng llmlts and concentrations are presented on a dry weight bask. 
J - Estimated value; constituents present below the reporting limit. 
NC - Critical value not calculated; see Sectlon 3.2. 

1 1. E 3-1 
Analytical Results and Critical bdlues for the Background Samples 

CONSTITUENT 
PESnC/DES/PCBs Continued 

Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 
Toxaphene 

METALS 

#2 

~ 3 8  
~ 3 8  
17J  
<38 

<200 

#1 

~ 3 9  
c39 
c39 
~ 3 9  

<200 

#3 

<39 
~ 3 9  
~ 3 9  
~ 3 9  

~ 2 0 0  

#4 

~ 4 0  
<40 
c40 
c40 

~ 2 0 0  

#5 

c39 
~ 3 9  
c39 
c39 

~ 2 0 0  

#6 

~ 3 9  
<39 
c39 
c39 

~ 2 0 0  

#7 

~ 3 9  
c39 
46 

<39 
~ 2 0 0  

#8 

c40 
<40 
~ 4 0  
~ 4 0  

~ 2 0 0  

Critical Value 

NC 
NC 
NC 
NC 
NC 



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

NALYTE 

IlPercent Water 

2-Dichloroethylene 

,2,CTrichiorobenzene 
, I  ,I-Trichioroethane 
,I ,2-Trichlomethane 
richloroethlene 
richlorofluoromethane 

Hexachlorobenzene 

BASlN #I 

4 . 0  
4 . 0  
4 . 0  
4 . 0  
4 . 0  
4 . 0  
4 . 0  
4 . 0  
4 . 0  
4 . 0  
<6.0 
4 . 0  
4 . 0  
4 . 0  
<6.0 
4 . 0  

<5.9 
<30 

4 9  a 

BASlN #6 

<6.2 
e6.2 
e6.2 
4 . 2  
4 . 2  
<6.2 
<6.2 
4 . 2  
<6.2 
4 . 2  
~ 6 . 2  
4 . 2  
<6.2 
<6.2 
<6.2 
c6.2 
<6 2 

<6.2 
<31 

<3.7 

<21 

Repactlng llmlts md cancentrations are presented on a dry wdgM bads. 

BASlN #6 - 

4 . 9  
4 . 9  
4 . 9  
4 . 9  
4 . 9  
4 . 9  
4 . 9  
G . 9  
4 . 9  
G . 9  
<5.9 
4 . 9  
4 . 9  
4 . 9  
4 . 9  
4 . 9  

4 . 0  
~ 3 0  

3-5 

BASlN #10 - 
............................... .............................. . ' . .  ><.. ............ > .................. <:*:E:::*~$~$.;:<$.~~$~~;< 
as<$.:., .....,. ..Y ..+.%.$ ,..y.T I<.:. .... "h. ,,,.. 6V.r.. . . . . . .  

4 . 3  
4 . 3  
4 . 3  
<6.3 
4 . 3  
4 . 3  
4 . 3  
4 . 3  
4 . 3  
4 . 3  
<6.3 
4 . 3  
4 . 3  
<6.3 
4 . 3  
4 . 3  
4 . 3  

4 . 2  
<31 

g2500 b .................... " .... .............. ....,.... ..... :<.:.:.,x.... *.;*t>*?. . @j&&;&@$ 

4 2 0  b 
4 2 0  b 

..... .......... $$$ 
,354 

g21 

BASlN #16 - 
::,::;j::v:::vA&;<;:A:A;;:; .............:. 
,:!,:? xv;z.: $?,. :::'::::$.:a: ..,............... ...... 
~:...>~>~.:...:*<.>:.:.:.>':.3:+:.:L.:.:.:.:. 

20 

................................... ..". *,. ..... .' ..................... <.>: .... :. ..:~<~~<<<>::9;c.<:;:::::s @~~$332$j,~33;~ 
4 . 2  
4 . 2  
4 . 2  
4 . 2  
<6.2 . 

4 . 2  
4 . 2  
4 . 2  
e6.2 
4 . 2  
4 . 2  
4 . 2  
4 . 2  
4 . 2  
4 . 2  
4 . 2  
4 . 2  
4 . 2  

4 . 2  
<32 

4 2  
4 2  

@FrF2;$<2:<y. 
, x: @$ $&..hg$s?j 

<4.1 
<4.1 
<4.1 

.................... . ,*,..>v.. :<.:;.::..A.i.:;., &$?@&&$#:&$] 

'<21 



NALYTE 

ibis(2-~hloroethoxy) methane 
[bis(2-~hloroeth~l) ether 

ether 

PESnCIDES/PCBs 
& J f q H Q & $ M  &,&f;; ;:; ;? i;::\:;;;j;;j$g 
..... :.; ............. .,,.., .................... v... 

Aldrin 
Chlordane 
Dieldrin 
Endosulfan 1 
Endosulfan II 
Endrin 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 

Tau~e 3-2 
Analytical Results and Critical Values for the Basin Subsoil Samples 

BASlN #1 

~ 3 0  
~ 3 0  

<390 
<390 
<390 
<390 
~ 3 9 0  
~ 3 9 0  
<390 
<20w 
~ 3 9 0  
<390 
~ 3 9 0  

<300 a 
~ 5 9  a 
~ 3 0  a 
~ 5 9  a 
~ 5 9  a 
~ 3 0  a 
~ 3 0  a 
~ 3 0 0  a 
~ 5 9 0  a 
4200 a 
~ 5 9 0  a 
~ 5 9 0  a 

BASlN #5 

~ 3 0  
~ 3 0  

~ 4 1 0  
~ 4 1 0  
~ 4 1 0  
~ 4 1 0  
~ 4 1 0  
~ 4 1 0  
~ 4 1 0  
c2100 
~ 4 1 0  
~ 4 1 0  
~ 4 1 0  

4 9  
~ 3 . 7  
4 . 9  
~ 3 . 7  
~ 3 . 7  
~ 1 . 9  
~ 1 . 9  
e l9  
<37 
<74 
<37 
c37 

Reporting limits and concentrations are presented on a dry weight basis 

BASlN #6 

<30 
~ 3 0  

~ 3 9 0  
<390 
~ 3 9 0  
~ 3 9 0  
<390 
<390 
<390 
<2wo 
<390 
~ 3 9 0  
<390 

c20 
c3.9 
c2.0 . 
<3.Q 
c3.9 
~ 2 . 0  
~ 2 . 0  
<20 
<39 
4 0  
<39 
<39 

3 -6 

BASlN #10 - 
,ggJ;:~~rj:~gfg;g~~; 
{ ~ $ p ~ i ~ ~ $ z F 2 ~ ; : ~ ~  

<30 
<30 
~ 3 0  ....................................... 3$$$g;g#iggy; 

:g;y&A:;Gg &$*:$ 

<410 
<410 
<410 
<410 
~ 4 1 0  
<410 
<410 
<410 
<2100 
<410 
~ 4 1 0  
<410 
<410 _ ......,. ........................................ $$<%;2;y;q?: t>:.>x;*: 

.gss*~:j$$>,m&j$$$$ 

4 2 
4 2  .................... ., ......... :~;.$~:::::f<9w&+ ................................ ,,<+ ..<>. ....... :... 

<<.: t.:.:.. ::r,.:,.%A ., ...*,.A ..... , ... .... *.:.m ..,....... .....,....... '%A ..,....... 
<310 

~4200  b 
~ 8 2 0  b 
~ 4 2 0  b 
~ 8 2 0  b 
4 2 0  b 
~ 4 2 0  b 
~ 4 2 0  b 
~4200 b 
<I3200 b 
4 7000 b 
<82W b 
<8200 b 

BASlN #14 - 

<30 
<30 

r::;2:z::::r;:;y;;$:::y*>: 
.:::.x::zy ......... :.\ .,... ::3z;..$.., x;:z:::;;:::52;35<&jg2fi& 

<390 
<390 
<390 
<390 
~ 3 9 0  
~ 3 9 0  
<390 
<390 
<20w 
<390 
~ 3 9 0  
~ 3 9 0  
~ 3 9 0  

;;::.~~i~<;:;:;>:~j~2z@;gy< " .A,.. :::::,::I.;;yR ......................... & ..................... * i,?,. 

<I2  

~ 6 . 0  c 
4 2  c 
~ 6 . 0  c 
4 2  c 
< I2  c 
~ 6 . 0  c 
~ 6 . 0  c 
~ 6 0  c 
4 2 0  c 
~ 2 4 0  c 
4 2 0  c 
<I20 c 



i i 
Table 3-2 

Analytical Results and Critical Values for the Basin Subsoil Samples 

ANALYTE 

Aroclor-1248 
Aroclor-1254 
Ar~clor-1260 
Toxaphene 

METALS 

ICyanide, Total 

I BASIN #1 I BASIN #5 1 BASIN #6 

a - Ow to met& Interfuence, thh m p k  wan analyzed at a 15-fold dlkrtbn. 
b - Ow to mstrk Interference, ihk ample ww ~ s l y z a d  at a 2CGfdd dUIWon. 
c - Ow to mstrk Interfereme, thh ample wan Lnalyred at a Sfdd dlkrUon. 

BASlN #8 

<49 
<49 
<49 
<250 

72.7 
0.5 

<0.30 
33.4 
11.9 
14.1 

<0.30 
X0.15 

,........... ....... ,.,.,.,, . ..,., ........................ i:;:::t;:"~,.p>:pX<t;::~;?2$t:G;$ 
~ ~ ~ $ ; & ; ~ $ @ ; $  

<0.75 - 

BASlN #10 - 
<8200 b 
<82W b 
<8200 b 
<42000 b 

51.4 
0.34 
C0.25 
22.5 
14.8 
8.4 

<0.25 
<0.13 

C0.83 . - 

BASlN #I 

4 2 0  c 
4 2 0  c 
4 2 0  c 
4 0 0  c 

67.2 
0.27 
<0.24 
16.5 
12.9 
5.4 

<0.24 
<0.12 

<0.12 
.:.;>:.:.'".. ."' ,....:.;~:.:.'''.'."'I''.).''I'.\' .:.;1:.:.'".'."'I''.).''I'.\' ..................................... .:.;1:.:.'".'."'I''.).''I'.\' wlp>>::q@$~$;~ 
:$$$&&$:$;b$$&k.> 

<0.60 - 

BASlN #I6 - 
<41 
<41 
<41 
<210 

94.6 
0.4 

<0.24 
37.1 
26.2 
14 

<1.2 
<o. 12 

<OBI - 

1 

Critical Value - 
NC 
NC 
NC 
NC 

29.2 
1.71 
NC 
48.6 
45.1 
28.1 
NC 
NC 

NC 
:::.+: .& :;::i:.2.:.\i;t.:i::f:~:: 

@i~';I;$ii8'j$>@$;@:i($ 
NC 



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. 

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 = A + (K)(s) 

where 3 is the estimated sample mean; K is the tolerance factor; and s is tb :e 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. 



TABLE 3-3 
ANALYTICAL TCLP RESULTS 

B - Bauone dstodPd in laboratcry blank at 122 uqL 



Table 3-4 

Statistics for Calculating the Critical Values 

Arsenic 1 2.0563 I 0.7917 1 43539 I 55031 

Barium 148.7500 329708 43539 1 2923000 

Beryllium 0.9488 0.1750 43539 1.7109 
I 

Chromium I 25.9750 I 5.1933 I 43539 I 485860 

Lead I 163000 I 6.6l32 I 43539 I 45.0929 

Thallium 1 0.2294 0.0931 43539 1 0.6345 



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 pg/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 pg/kg. Therefore, the concentration of fluoranthene for one 

sample exceeds the CV. 



Elevations of Basin Subsoil Locations 
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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 wit4 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 

HCOCs 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. 



SITE ACTMTIES 

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 RAM. 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 boring 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, stainiess 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 boring #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 boring is presented in this report as Appendix B. 





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. 

2.2 Basin Subsoil Sam~ling 

2.2 .l 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 

Aniold, 1990) to select the seven locations. The selected grid nodes were 1, 5, 6, 9,10,14, 

and 15. 

23.2 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 comer 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 piece of concrete in the water in the area 

of the pt'oposed 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. 





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: RAM-#lo- 

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. 

Waste Characterization Sam~ling 

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 sample 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 



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. 



ANALYTICAL DATA -- ,J 

.' ?3 
L- 
\-, 

During site investigation, eight background soil samples and seven subsoil 

samples were collected and analyzed foKZ0 k k d o u s  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 Services, 

Inc. of Tallahassee, Florida. The samples for the inorganic HCOCs were analyzed by 

Quantena, 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,CDinitrotoluene was found in only one sample (12) at a concentration less than the 

reporting limit. Aroclor-1254 was detected in two samples (12 and 17). The result in 

sample 1 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 1 9 )  was detected in the 

samples. All other organic HCOCs were not ditected. For the inorganic constituents, 

arsenic, barium, beryllium, chromium, lead, nickel, and thallium were measured in all 

seven samples. 



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. 



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. 



TABLE 3-1 
Analytical Results and Critical Values for the Background Samples 

I 

Reportlng llrnlts and concentrations are presented on a dry weight basis. 
J - Est~rnated value, const~tuents present below the reportmg lirn~t 
NC - Cr~t~cal  value not calculated, see Sectlon 3 2 



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



chloride (Dichloromethane) 

richloroethlene 
richlorofluoromethane 

lhlinvl chloride 

,bDinitrotoluene 
7 m  a m  (Uglka) 

Hexachlorocyclopentadiene 

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

BASlN # l  

<6.0 
4 . 0  
~ 6 . 0  
<6.0 
4 . 0  
4 . 0  
<6.0 
<6.0 
4 . 0  
<6.0 
4 . 0  
4 . 0  
<6.0 
4 . 0  
<6.0 
4 . 0  

4 . 9  
<30 

4 8 0  a 

4 9  a 
4 9  a 

BASlN #S 

4 . 2  
<31 

<3.7 
e3.7 

Reportrng l i s  a d  concrntrationr ue  presentad on a dry wight bask 

BASlN #6 

4 . 9  
e . 9  
4 . 9  
4 . 9  
4 . 9  
4 . 9  
4 . 9  
4 . 9  
4 . 9  
4 . 9  
4 . 9  
4 . 9  
4 . 9  
4 . 9  
4 . Q  
c5.9 

<6.0 
<30 

<3 9 
<3.9 

3 -6 

BASlN #9 - 

<7.4 
<7.4 
c7.4 
<7.4 
<7.4 
<7.4 
<7.4 
<7.4 
e7.4 
<7.4 
<7.4 
<7.4 
<7.4 
<7.4 
<7.4 
<7.4 

<7.3 
<38 

4 5  

<4.9 

BASlN #10 - 

4 . 2  
<31 

<2500 b 

<820 b 

BASlN #l4 

... 

. . . .  

BASlN # l i  - 

4 . 2  
4 . 2  
4 . 2  
4 . 2  
~ 6 . 2  
4 . 2  
<6.2 
4 . 2  
4 . 2  
<6.2 
4 . 2  
4 . 2  
4 . 2  
<6.2 
<6.2 
4 . 2  

4 . 2  
<32 

<4.1 

Critical Value 

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

NC 
NC 

NC 

NC 



ALYTE 

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

BASIN 01 - 
<59 a 

<30 

<3m 
<3m 
<3m 
<390 
<390 
~ 3 9 0  
<390 
<2WO 
~ 3 9 0  
<3m 
<3m 

~ 3 0 0  a 
<5Q a 
<30 a 
<5Q a 
<5Q a 
<30 a 

1 

BASlN #5 

<30 

<410 
<410 
~ 4 1 0  
~ 4 1 0  
<410 
~ 4 1 0  
~ 4 1 0  
<2100 
~ 4 1 0  
~ 4 1 0  
<410 

<1Q 
<3.7 
<1 .Q 
<3.7 
c3.7 
<1 .Q 

I a dry wecght bilsrs. 

BASlN #6 - 
C3.9 

<30 

~ 3 9 0  
<390 
<390 
<390 
<390 
<3m 
<390 
<2ooo 
<3m 
<3m 
~ 3 9 0  

<20 
c3.9 
c2.0 
<3.9 
c3.9 
c2.0 

3-7 

BASlN 09 BASlN 01 0 

<El20 b 

<30 

~ 4 1 0  
~ 4 1 0  
<410 
~ 4 1 0  
~ 4 1 0  
<410 
<410 
<2100 
~ 4 1 0  
~ 4 1 0  
~ 4 1 0  

~ 4 2 0 0  b 
<El20 b 
<420 b 
<El20 b 
<El20 b 
~ 4 2 0  b 

BASlN 014 - 
4 2  c 

<30 

<3m 
<390 
<390 
<390 
<390 
<390 

' <390 
<2000 
<390 
<390 
<3m 

<6.0 c 
<6.0 c 
4 2  c 
~ 6 . 0  c 
4 2  c 
4 2  c 
~ 6 . 0  c 

BASlN #IS - 
~ 4 . 1  

<30 

~ 4 1 0  
<410 
<410 
<410 
~ 4 1 0  
<410 
<410 

<2100 
<410 
<410 
<410 

<2.1 
<21 
~ 4 . 1  
C2.1 
<4.1 
<4.1 
<2.1 



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

BASlN # I  - 
4 0  a 

<300 a 
<580 a 
4200 a 
4 8 0  a 
4 8 0  a 
4 8 0  a 
4 8 0  a 
4 8 0  a 
4 0 0 0  a 

91.2 
0.42 
<0.23 
21.9 
12.5 
6.5 

<0.23 
<0.11 

<0.57 - 

BASlN W - 
<1 .9 
4 9  
<37 
<74 
<37 
<37 
4 7  
<37 
<37 
<1 90 

86 
0.58 
~0 .25  

25 
12.1 
11.6 

<0.49 
<o. 12 

~ 0 . 6 2  - 

BASlN #6 - 
c2.0 
<20 
<39 
4 0  
<39 
<39 
4 9  
<39 
<39 
<200 

45 
0.23 
<0.23 
14.8 
6.7 
5.9 

e0.23 
<0.12 

BASlN #S 

~ 2 . 5  
<25 
<49 
<99 
<49 
<49 
<49 
<49 
<49 
~ 2 5 0  

72.7 
0.5 

<0.30 
33.4 
11 .9 
14.1 

~ 0 . 3 0  
<0.15 

<0.75 

BASlN 11 0 

~ 4 2 0  b 
~ 4 2 0 0  b 
43200 b 
4 7000 b 
4200  b 
4 2 0 0  b 
4 2 0 0  b 
<82W b 
4 2 0 0  b 
~42000 b 

51.4 
0.34 
<0.25 
22.5 
14.8 
8.4 

<0.25 
<O. 13 

BASlN #14 - 
<6.0 c 
<60 c 

4 2 0  c 
~ 2 4 0  c 
4 2 0  c 
4 2 0  c 
4 2 0  c 
4 2 0  c 
4 2 0  c 
4 0 0  c 

67.2 
0.27 

<0.24 
16.5 
12.9 
5.4 

<0.24 
<0.12 

~ 0 . 6 0  - 

BASlN #16 - 
c2.1 
<21 
<41 
<04 
<41 
<41 
<41 
<41 
<41 
<210 

94.6 
0.4 

<0.24 
37.1 
26.2 
14 

4 . 2  
<o. 12 

e0.61 

Critical Value 
P 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

29.2 
1.71 
NC 
48.6 
45.1 
28.1 
NC 
NC 



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. 

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 56 confidence, as specified in the Closure Plan. 

Prior to calculating the UTIs, 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: 

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. 



TABLE 3 3  
ANALYTICAL TCLP RESULTS 

2,4,S-TP ( S i )  c0 1000 4.1000 <0.1000 <O lq 



Table 3-4 

Statistics for Calculating the Critical values 



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 pg/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 

&kg. ~he&fore, the concentration of fluoranthene for one sample exceeds the CV. 



DATA EVALUATION AND USABILITY FOR THE BACKGROUND 

RESULTS 
t 

This section presents a summazy 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: 

bboratorv Control Sarn~les: All LCS recoveries were met. 

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

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



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: 

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. 



Precision 

Recision 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 'duplicatew 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: 

Laboratoxv control sam~le/laboratorv control sam~le  du~licate 

(LCSILCSD): The specifications for all LCS/LCSD for this project were met. 

Matrix spikes/matrix spike du~licates (MSIMSD): 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. 

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 c 20%, which demonstrates good reproducibility. The 
barium data are still usable. 

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 

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. 

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 pg/kg (1,700 &kg on an as-received basis) for 2-methyl4,6-dinitrophenol. This 

reporting limit is greater than 330 &kg, as stated in the CDAP. The reporting limit for 

2-methyl4,6dinitrophenol should have been presented in the CDAP as 1,700 pg/kg, 

based on information provided by the laboratory. Because of its chemical properties, 

2-methyl+-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 &kg is less than the required PQL of 3,300 &kg shown in the 

CDAP. 



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. 

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. 

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 Usabm 

Overall, the data generated for the background soil samples can be used 

for their intended purpose. 



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 ~ a t a  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). 

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: 

ow 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 



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 X'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. 



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: 

Laboratorv control sarnple/laborato~ control samole duolicate 

!LCS/LCSD): The specifications for all LCS/LCSD for this project were met. 

Matrix s~ikes/matrix soike du~licates (MSIMSD): The specifications for 

all MS/MSD for this project were met. 

Field h ~ l i c a t e :  One subsoil sample was collected in duplicate from basin 
/\ 1 

location '&14 during the basin investigation. The analytical result from the original 

sample akd 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. 

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 

measure contamination of the sampling or analytical conditions. These quality control 



TABLE 5-1 
Rosuks of F idd Duplicata Sampk - Basin Sampling 



TABLE 8-1 
Resuttr of Field Duplicate S m p k  - W i n  Sampling 



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 pgIL) and nickel (at 0.0022 mgIL) were detected 

in the equipment blank; and chromium (at 0.12 rng/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 arc not impacted. 

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 pglkg for 2-methyl-4,6- 

dinitrophenol. This value is greater than the 330 pglkg value listed in the CDAP, but is less 

than the required PQL in the Closure Plan of 3,300 pglkg. 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 mglkg 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 



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. 

Comparability is a qualitative measure of confidence witlf 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. 

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. 

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 (RAN). 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 RAM 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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PROJECI' DESCRIPTION 

This section provides a brief project description, an overview of project 

objectives, the environmental setting and a site description. 

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 #lo, Contract DACA65-95- 

D-0030. This document is prepared according to the USACE requirements outlined in 



Chemical Data Quality Management for Hmdous Wme Remedial Activities, ER 1110-1- 

263, 1 October 1990, and in Requirements for the P?X?PCVM'O~ of Sampling and Analysis 

Plarts, EM 200-1-3, 1 September 1994. 

The objective of this site investigation/evaluation is to determine if 

HCOCs 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. 

13 Environmental Setting 

- This subsection describes the environmental setting of the Radford Army 

Ammunition Plant (RAN), Radford, Virginia Included in the subsection are 

discussions of the site topography, geology, hydrogeology, and surface water features 

based on data compiled £rom existing RAAP records. 

The site is located in the Valley and Ridge Physiographic province of 

southwestern Virginia Within the RAM,  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). 



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 &-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 &-grained sands with 

traces of quartz gravel and cobbles. The shallower alluvial layer ranges &om 10 to 

15 feet thick. The deeper alluvial layer is composed of h e  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, typidy less than Zfeet 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. 

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 



present within the deeper alluvial layer. It is anticipated that groundwater flows 

northward to the New River. 

13.4 Surface Water 

According to Norfolk COE (1977), surface water drainage at the EQ basin 

site is northward, towards the New River. 

1.4 Site Descri~tioq 

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; k d  

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, KO44 

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. 



CHEMICAL DATA QUAU'IY OBJECI'IVES 

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; 

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. 



ision and Accuracy 

Precision is a measure of the reproducibility or agreement among repeated 

measurements. Recision is typically evaluated by calculating the relative percent 

difference (RPD) between the results horn one or more types of "duplicate" analyses. 

The formula for calculating RPD is: 

where: S = first sample result 
D = duplicate sample result 

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 550% 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) pah.  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 analfiis 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. 

Accurecy is a measure of the agreement between a measured value and a 

reference or "truen value. Because the "truen concentration of an analyte in a field 

sample is never known, accuracy in field samples is evaluated through the use of spiked 



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 = (SSR - SR) 
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 caunot be controlled but will be evaluated and 

described in the final report 

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. 



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. 

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 Oualitv Control Sam~leg 

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 contamhation from sample 
bottles and transportation. 



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 iden* 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 aoss-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 Norfok 
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. 

2.5.2 Laboratoqy 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 sys tem contamination. 

Mdhod 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. 



Laboratory Control Sample (U=S)--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. 



PROJEm 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. 

Roles and Res~onsibilitieg 

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: 

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 

Review technical project outputs prior to issue. 

Mr. William Heam 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: 



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; 

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

a 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: 

a Coordinate any external QA audit activities requested by the 
USACE; 

a 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: 

Supenrise the subcontractor activities; 

Maintain close contact with the project manager so that schedule, 
budget, and/or technical problems are addressed in a timely 
manner; 



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 sta& 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 WAP. 

3 2  Laboraton Oualiilcationg 

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 

3 3  Subcontractor Oualiilcation~ 

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, 



- 
the drilling subcontractor was not selected. This plan will be updated at the time the 

drilling subcontractor is selected. 



FIELD ACIlVITIES 

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 List of Eauiument. Containers. and Su~ulieg 

Table 4-1 summarizes the specific equipment, containers, and supplies 

required for the collection of the field samples. 

4.2 Samdinn b t i o n g  

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. 



Table 4-1 

List of Supplies 

Sampling Equipment and SnpplleJ: 
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: 
Phosphate Free Detergent 
Scrub Brushes 
Steam Cleaner 
Plastic Squirt Bottles 
Trash Bags 
Potable Water 

Distilled/Deionizcd Water 
Organic-Free Water 
Plastic Wash Tub 
Paper ToweIs 
Plastic Sheeting 
Five-gallon Buckets 
Aluminum Foil 

Safety Equipment: 
As specified in Radian's Site-Specific Safety and Health Plan (SSHP). The SSHP will 
be approved by the Norfolk District Industrial Hygienist prior to beginning any work 
on site. 



43.1 Concrete Flood Wall Samples 

Chip samples of the concrete flood wall around the EQ Basin wiU 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 RkAP 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 

4 3 3  Soil Cement L i e r  

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 wiU be 

analyzed for the. toxicity characteristic analytes following the TCLP extraction 

4 3 3  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. 



Figure 4-1. Proposed Sampling Locations 



43.4 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. 

4 3  General Information and Definitiong 

43.1 Laborato y Inlormat ion 

Laboratory analyses will be conducted by Quante.rra 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 3  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; 



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. 



AU 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 wil l  be sampled for waste characterization, and disposal 

options will be coordinated with RAAP personnel following receipt of the analytical 

results. 

43.4 Site Restoration 

The EQ Basin will be restored to its o r i m  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 

barin from draining to the subsoil. The background soil borings will be baddled upon 

completion with a Portland cement and bentonite grout. The restoration efforts must 

meet the approval of RAAP personael. 

43.5 Utility Clearance 

RAAP personnel will conduct site utility clearance investigations following 

agreement on the location of proposed background soil borings. Utility clearances 

be obtained prior to initiating site activities. 

4.4 Samelinn and Analvsis Procedureg 

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. 



4.4.1 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 boring 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 s t d e s s  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 s t d e s s  steel bowl before filling the remainder of the 

sample containers for the other analyses. Basin liner subsoil wi l l  be lithologically 

described by a Radian geologist. 

Samples of background soil will be collected from soil boring by the 

drilling subcontractor using 2-inch or Iinch 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 

boring will be drilled using a mardmum 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 



Figure 4-2 &OIO@C 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 6nal 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. 

4.4.2 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 l-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. 



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 6 e d  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 wi l l  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. 

4.43 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 Ware: 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. 



Table 4-2 

MelboQr 8021 and W B  

Mcthodc 8070,8090,8110, 
B121,8151,8naB, 8310. 
d m 3 0  

M e w  8a)(LA 

Metbob bOM and 7471 

Metbod 9012 

Metbod 1311 Full TCLP Suite 

Sampling and Analysis Summary 

'Equipment rinrrte blanks include one aqueous sample generated from the roil sampling equipment rinsate from the auger used for the subsurface sampl in~  and one sample generated from the 
split rpma used tor the bzcLgnwnd sampling equipmcnl rimale. 
Y)A L U  dupkatc samples submilled to EA W n t o r i c s  tor analyrl, including trip blanks for wlatile organics. 



Table 4-3 

Sample Containers, Preservation, Holding Times, and Laboratory 



Oualitv ~ssurance/Ouality Control Samuleg 

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: 

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

cate Sam*. One duplicate soil sample will be collected 
during this subsurface investigation; 

Sulit Sam~lc  One QA split soil sample will be collected and 
shipped to the government's QA laboratory; 

Matrix Suike and Matrix Suike Jh~licate (MSIMSD) . One 
MS/MSD pair will be collected from both the subsurface 
investigation and from the background sampling; 

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

Field 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. AU 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 



Figure 4-3. AE Daily QC RepoH 
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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 Sam~le Chain of Custodv. Pack& and Transwrtation 

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 chainsf-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 identXed on 

the chain-of-custody form. A copy of the chainsf-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 Ziplo@ bag and affixed to the top lid of the 

cooler. The cooler will be secured by completely wrapping it with strapping tape around 



Rgure 44. Sample Label and Custody Seal 

Field Number 
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Client: 
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Sampler: 

Date: 
Q 

Comment: 
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I ,  

OsMm C r r m  (In psrra,, Fed  X. UPS. en ) 
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OsMm C r r h :  (h plun, Fed  X. UPS. en.) 



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 323 17-3056 
(904) 878-3994 

Nilo Ligi 
Quanterra Incorporated 
880 Riverside Parkway 
West Sacramento, California 95605 
(9 16) 374-4427 

Kelly Young 
Radian Corporation 
14046 Summit Drive, #I01 
Austin, Texas 78728 
(5 12) 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. 



External QA Samples will be sent to: 

EA Laboratories 
19 Loveton Circle 
Sparks, Maryland 21 152 
ATI'N: Sample Management Office 



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 outsf-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 con taminants. 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. 



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,s-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; 



Sample data calculations; and 
QC sample frequency. 

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 w i  be pre-approved by the QAC. 



Table 5-1 

Analytical Limits for the RAAP Bioplant Equalization Basin Closure 

Rrpemw - w 4 0  
VOUTILBS 

METHOD 8021A 

Benzene - 0.09 037 5 
Carbon Tetrachloride 0.03 0.94 5 

Chlorobenzene 0.01 038 5 
Chloroform 0.02 1.1 5 

trans-1,2-Dichloroethene 0.02 0.m 5 
Heklchlorobutadiene 0.20 la 5 
Methyl Bromide 030 1.7 5 1 
Methyl Chloride I 0.10 I 0.94 I 5 
Methyiene Chloride 0.m 1.4 5 1 
Naphthalene 0.60 3.4 5 

Tetrachloroethene 0.01 021 5 

Toluene 0.10 034 5 
1.24-Trichlorobenzene 15  5 

vinyi Chloride 1 o m  I 0.94 I 
METHOD 8240B 

Carbon Dijul6de 100 0.98 20 

Methyl Ethyl Ketone 100 6.1 100 

1 

- - - - 

S E M ~ O U ~ -  

METHOD 8018 

N-NitrosodLnethylpmine I 1 5  I 12 I 67 

METHOD 8090 

2.4-Ditrotoluene (FID/ECD) 
2,bDinitrotoluene (FID/ECD) 

821056 

82/0.65 
13 

7 

330/10 

330/10 



Table 5-1 (Continued) 

Analytical Limits for the RAAP Bioplant Equalization Basin Closure 

1 Bis(2-chloroccbmy) methane I - 5 I 16 I 30 

11 Bis(2-chloroethyl) ether I 3 I 9.9 I 30 

-- - - - 

METHOD 8Ul 

11 Diiethyl phthalatc 1 190 I 24 1 330 1 

Hexachlorobenzene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Di-n-butyl phthalate 

Diethyl phthalate 

2,CDimethylphenol 

3.8 

160 

1.1 

220 

170 
210 

4,&Diitr~2-methylphenol 

Di-n-octyl phthalate 
Phenol 

2,4J-Trichlorophenol 

2,4,&Trichlorophenol 

METHOD 8151 

Pentachlorophenoi 1 1.6 I 4 3  I 17 

METHOD 827OB . . 

0.12 

0.82 

0.11 

n 
21 

35 

3333 
33 

94 

600 

390 

33  

3 3  

3 3  

330 
330 

330 

330 

Bis(2-ethyfhuyl) phthalate 

Butyl be@ phthalate 

CChlor+3-methyI phenol 

2-Chloro~henol 

330 

330 

330 

MZXHOD 8318 

27 

16 
38 
34 

33 

flwranthene 

Flwrene 

180 

28 

240 

210 

330 

330 

330 

330 

330 

n 
26 
42 

38 

METHOD 8330 
Nitrobenzene I 260 1 12 1 

PEsnClDES/PCR? 

METHOD 80110A 

10 

10 

140 

140 
027 
1.0 



Table 5-1 (Continued) 

Analytical Limits for the RAAP Bioplant Equalization Basin Closure 

IlrpuircdPQlt D e t d b ~ m l l , [  Rcportinl-t 
AnrlJtr km 010/1$1) 

Aldrin 3 058 1.7 

Chlordane 9.4 35 17 

1 Dieldrin I . -  13 I 035 I 33 

2 0.80 1.7 

Hcptachlor Epoxide 21 0.47 1.7 

Methoxychlor lu) 3.6 17 

PCB 1016 wO 4.6 33 

PCB 1221 5w>o 8.8 67 

PCB 1232 uoO U 33 

PCB 1242 l5 33 

L 

PCB U60 wJo U 33 

Toxaphene 57 34 170 

METALS 



Table 5-1 (Continued) 

Analytical Limits for the RAAP Bioplant Equalization Basin Closure 

Rtportino unit - bgm 
M R U  (Continuad) 

Silver 2 052 &La 100 

Thallium . 10 0.08 flg/L' 100 

METHOD 7 4 m  

Mercury I 2 ( 0.03 pgIL' I 100 

METHOD 901M 
Cyanide I I I 100 

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



Table 5-2 

Analytical Methods 

Prrprrtl- I - 
Purmctcr Tcchnlqor I M & d I  TIchniqrv I Method 

METALS 

Amnic Aad Digestion 3050 ICPMS 6020 

Barium Add Digation 3050 ICPMS 6020 

Beryllium Acid Digestion 3050 ICPMS 6020 

Cadmium Aad Digestion 3050 ICPMS 6020 

Chromium Aad Digestion 3050 ICPMS 6020 1 w d e  Distillation 9012 90U 

h d  Aad Digestion 3050 ICPMS 6020 

Mercury KMnO,/Aad 7471.A CVAA 7471.A 
Digestion 

Nickel Aad Digwtion 3050 IBMS 6020 

Selenium Aad Digestion 30U) ICPMS 6020 

Silver Acid Digcscion 30U] ICPMS 6020 

Thallium Add Digcscion 3050 ICPMS 6020 

Pesticides and P C L  

Chlordane Extraction 3550 GC 8 0 8 0 A 2  

Dieldrin Extraction 3550 GC 8080A 

Endosulfan I Extraction 3550 GC 8080A 

Endosulfan II Extraction 3550 GC 8080A 

Endrin Extraction 3550 GC 8080A 

Heptachlor Exfraction 3550 GC . 8080A 

Heptachlor epoxide Exfraction 3550 GC 8o0oA 

Methaxychlor Extraction 3550 GC 8080A 

Toxaphene Extraction 3550 GC 8080A 

PCBS I Exfraction I 3550 I GC I 8 0 8 0 ~  

VOLATILE ORGANICS 

A a o l e i  Purge and Trap 5030 Wws 8240B 

Benzene Purge and Trap 5030 cw=J 802lA 

Carbon disulfide F'urgc and Trap 5030 82AOB 



Table 5-2 (Continued) 

Analytical Methods 

Pnpurd- f A - w  

Purmdc* T*w Method *-q0, Method 
Carbon tetrachloride Purge and Trap 5030 GC/PID 801l.A 

Chlorobenzene Purge and Trap 5030 GC/PID a a 2 M  

Chloroform Purge and Trap 5030 GC/PID aa2M 

trans-l,2-Dichloroethene Purge and Trap 5030 m/PD 801l.A 

Hexachlorobutadkne Rugt and Trap 5030 GC/PID aa2l.A 

Methyl Bromide Purge and Trap 5030 GC/PID 802M 

Methyl Chloride Purp and Trap 5030 GC/PID 802M 

Methylene chloride Purge and Trap 5030 GC/PID aa2M 

2-Butanone (MEK) Purse and T ~ P  5030 GC/MS 8240B 

Naphthalene Purge and Trap 5030 GC/PID aa2l.A 

I Toluene I Purge and Trap I 5030 I GC/PID I H 
l,l,l-Trichloroethane 

1,l,2-Trichloroethane 

1,2,4Trichlorobenzene 

- 

SEMIVOLATILE ORGANICS 

Butyl b e d  phthalate I Extraction I 3550 1 GC/MS I WOB 

Trichloroethene 

Trichlorofluoromethane 

Vinyl chloride 

4-Chloro-lmethylphenol Extraction 3550 G C / m  8mlB 

Bis(2-ChloroetboJry)mtthure Extraction 3550 GC 8110 

Bis(2-Chlor0ethyl)ether Extraction 3550 GC 8110 

Bis(2-Chloroisopropyt)tther Extraction 3550 GC 8110 

2-Chlorophend Extraction 3550 G C m  8mlB 

Purge and Trap 

Purge and Trap 

Purge and Trap 

Diethylphthalatc Extraction - 3550 G C m  8mlB 

f4Dimethylphenol Extraction 3550 GC/Ms 8mlB 

Dimethylphthalate Extraction 3550 GC/MS 8mlB 

Di-n-butylphthalate Extraction 3550 GC/MS 8270B 

Purge and Trap 

Ruse and Trap 

Purgt and Trap 

5030 

5030 

5030 

5030 

5030 

5030 

GC/PID 

GC/PID 

GC/Pm 

aa2l.A 

aa2l.A 

801M 

GC/Pm 

GC/PID 

GC/PID 

aa2l.A 

a a 2 M  

aa2l.A 

- 



Table 5-2 (Continued) 

Analytical Methods 

Prrpucrtla I - 
I Method 

4 - ~ k r o t o l u e n e  Earaction 3550 GC 8090 

2,6-Dinitrotoluenc Extraction 3550 GC 8090 

Bis(2-EthyIhexy1)phthalate Earaction 3550 GCfMS 827OB 

Fluoranthene Exttaction 3550 HPLC 8310 

Fluorcnc Emaction 3550 HPLC 8310 

Hexachlorobenztnt Purge and Trap 5030 GC 8121 

Huachlorocydopentadicac Purge and Trap 5030 GC 8121 

Hcxachloroethane Purge and Trap 5030 GC 8121 

N-Nitrosodimethylamiae Extraction 3550 GC 8070 

Nitrobenztne Extraction 8330 HPLC 8330 

Pcntachlorophenol Extraction 3550 GC 8151 

Phenol Extraction 3550 GC/MS 82708 

2,4 J-Trichlorophenol Extraction 3550 GC/MS 8270B 

4,6-Dida+2-methylphenol Extraction 3550 GcfMs 8nOB 

24.6-Trichloro~henol Extraction 3550 GC/MS 827OB 



Table 5-3 

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

U b n l i o a  blank (CCB) Every 10 vmpkr d at cad 
daodythlrull 

1. Rcpul ICV 
2. Rccrlibnr if SIU out 

90 - 110% rrcrrrucry 1. R t p t  CN 
2.Ifrtillwt.idcnttfyPad 
correct pmbkm, tbcn re-analyze 
d ~ E i a c c L u n l i d C C V .  



Table 5-3 (Continued) 

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

< qurolibtioo limits (QL) 

2. I h d y z c  LCT/L[SD. If 
rra~r icr  for umc mmtytcr are 
rcill out, rtop, iden* d 
mnrrl p d k m  Mort 
P=='u 

1. If the smpk ekmcnt 
concentration is <QL or the 
vmplc ekment mormtntkm is 
> l o t i w r t h e ~ h . t h m  
the mclbod blaok, lhca I q I O l l  

~cultr M d  W T i k  QCER 
2. Otbcnhc, rt-d@t/re- 
rollyrcifrtillwiUbWmd 
emu@ vmpk vdum; if m 
Wi(hin M ellOU@ m, 
conW <SC for deeiwcL 



Table 5-3 (Continued) 

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

Crbnlckk rrrlvrt 

W/lusD 1 MS/MSD pcr diprtrocr 

him C.Libntb0 D a i i y M ~ b . l c b ~ n  
vclauh (Icv) w 

Hi@cst point rt which the 
rcca~rydthcst .ndudis  
within 10% d thc qwtcd  
nluc 

-=r 
1. Reprat alibnriolr vcrifmtiw 
2 U rtill wt ,  identify aod 
coned probkm, NO alibnticm 
nrifmtioa ycin; if rtill out, 
rcdibnlc 



Table 5 3  (Continued) 

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

hrcl.ur 
Aflcr ICV Within *QL 

Within f QL 

1. Accuruy: 
Rc-lrulyrc LCS If reamcry for 
umc~crucr t i l l ou t , c tap .  
idccrtiry, Md c o m a  pmbkm 
before pmacdhg. Digcsbm 
baccb m y  aced lo k n- 
prrpucd. 



Table 5-3 (Continued) 

Summary of Calibration and Internal Quality Control Procedures - 
for Metals and cyanide 

After lOlh umpk and U Ibt 
cad d I& bcI& 

Rcamricr w i l h  QC 
acqbnccrritcr*m 
Tabk 5-9. 

1.UutbcrHSorHSDn 
w r r i d c d t i t L c r ~ o r  
pleciiomIdc-.IdLbc 
US/LcsDrrrurout 
recprbk I&a W W H S D  
~ u r d w r i ( c ~  
2. CuItrt CSC to &(crminc if 
rpcciJlmwuKsrbaJdk 
performed io m attempt lo 
rcrdvc  MU^ L~C~~CMQL 

Accuncy: 
1. Repul alibntioll vcrifiitioa 
2 . U n i l l ~ l , ~ t i r y ~  
coma pmbkm, Lbcn reanalyze 
. u ~ ~ c i a r r ~  
virlid CCV. 



Table 5-3 (Continued) 

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

Within *lS% d urpeacd 
d w  



Table 5 3  (Continued) 

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

US/usD k Nxqubk, then 
RyrruJlrMdrritcQcER 
Z Coaw CSC to bctcrmicrr if 
rpcd.lwvurslrhaJdk 
pcrforwd in la aucmpc to 



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 

1. lbcury.: 
a. U  the came analy~es arc ~t m both 
t b c u S / U S D d i f ( b e  alibntma 
cbcctctmhdirrrprrbk,am(u( 
(SCfordcei*arLoprmcdor 
Mlbna. U n m p l a m & k  
.arlrceawiuunurtudnccioa.~ 
umpk dru for r a w  .nrfyter. I f  
uulyk8in&~ehcdrct.ndsrd 
ur a*. mmct hstnunat probkm. 
b . U o a t o r m o r r : ~ i o u l i n  
citbcr US or USD, (ben uulp 



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 

Tabk S l O  Surmgatc Limits 

1. U tither MS or MSD k outride of 
tither -racy a prrckioll tdcnnrrc 
.ad US/USD rrrultr uc rap.bk, 
hgHS/HSDrcrultrMdnitcQcEn 
2. concuc csc IO dctcrmioc if- 
measures should be pctformcd in M 

attempt to & outric itctftrrorer 



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 



Table 5-5 

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

Fk-pabtaIibmth Bhnudlyorwbcn 
(bdluMcr) ddyalibdmfaib 

t"-vccptrrrc 
dtc~ 

kitirlddy w, runplc 
-w 

V d i  (ICY) 

%RSD < 20% for mnp RPs 
a alib- NM cadaim 
cocrrwiclll (r) Lam 

RcaMry f a  any w e  within 
*IS% d nomi~ I  cumenintion 
fapimurdurmr;f20%for 
d i t i m  duma 

1. Rcput ICV 
2 If rcill out, identify ad correct pmbkm bcfm 
praxrdinl 
3. Ramlibnte if neaoun 

MLMI(IS7 
WOMl mlm 



Table 5-5 (Continued) 

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

Refer to: 
kwWamAb 
swB&3flaw 
-b 

1 MS/HSD pir for 
u r h c d ~ b 8 t e h  

1. If eit&r.MS or MSD k wtsidc d citbcr 
usuncy or precLiorr loleranca and L<S/LCSD 
rcsultr ut wrcprrblc, t&n ny MS/HSD d t r  
and wilc QCER 
2 Coatrt <X lo delerminc if rpaarl wsrurcs 
rbwld be pformcd in an attempt lo rrrdvt m l k  
h l c r l e r r ~ a  

1. Check chrormbpam for inlcderrera; if f d  
aodUSprorinCwdahdwiteQCER 
2. U m QUY, C k k  d l Y r n C D 1  
pformroce; if proMcm foulla coma aod re- 
.Oll~~~.ff-umplec 
3. If urac d tbc rrcltrrc/rr-rorlyzc 
umplai f~wi lhinHTradenOryeumplc  



Table 5-5 (Continued) 

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

< Qumtitatim limits (QL) 1. If UIC nmpk analytc amantntim n cQL or the 
r;lmplrm--*is> 10timatbt 
~ t i m i n t b t m r ( h o d b & a k , t h c n r c p o r l  
lcrulrr .ad write 
2 Otbtr*ice, rrcdrr(/rr-rPulyre if ctill witbin W 
. I d ~ r ; l m p l r d u m c ;  if mawithim W o r  

*All comctive &aos rnaeirted with projed wort rhJl k documented .ad UIC rccordr Mint*otd by tbt Lbor~ory. 
Tar M e w  for &.luling Sdid W a c ,  US BPA, !Aun46, F i  Upd.tc lI,9/94. 
NA - Nolrppliablt. 



Table 5-6 

Summaw of Calibration and Internal Quality Control Procedures 
for Volatile organic Compounds by Gas ~ h r o m a t & a ~ h ~ / ~ a s s  Spectrometry 

1. SPCCC' 
L %RSD <3D% for CCC 

IS: @ICY' a m  mwt k 
wi tha fucord2f rom 
dailym 

RcaMq for .u MdyIc1 
W i t h O C A C a ~  
Critcrir in Tabk 5-8. 

kdr' 
1. Rrput B W  uutyrip. 
L Adjust MS tunc until dterir met. 

1.RcputCV 
2. I f  still out, iden* and mmct 
pmbkm, w CV rgin; if still out 
rralibnte. 

1. llvpca cpkm for mrlCuDetimr 
L Makc appropriate system 
~0metiollr.ifaeeeosuy. 
2RuarlyLe~pkruulyccdwtul~ 
q a c J l l r o m i . L I ~ u n l a r  
mrtrix intelferrom &-led. 

1. Amrrwy. 
r.  If ruarcrice for the n m c  alulytes 
rrroulhbocbthe U S a d  USD, 
orop Md coma pmbkm. U obtain 
CSC r p p d  to pnrcod, write 
aczm 
b. I f  mc or mom m l y l u  k out in 
either the US or LCSD, aadp r 
3 r d U S  IftheberuaKriaforthc 
3rd US rrr mxptabk, proeetd 
wilhuuly~er I fumcmaiylarrr  
out, stop rod comct instrument 
pmbkm. If obtain CSC r p p d  to 
prmed, write OCER 



Table 5-6 (Continued) 

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

Refer lo: 
SWS14Ja30 

QcAcecp.noc Criteria io 
Tabk 5-9. 

Tabk 5-10 rapt.mc 
eritcrir 

1.IfciUurthcMSorMSDn 
ourridc d cithcr r m q  or 
procirioPl tokmaa nd LCS/LCSD 
results ue .eccptabk. then flag 
m/MsD rrcults Md write Q m R  
ZCootrcCSCtodctemrirvif 
rpeeLlmurvrrrrbddk 



Table 5-6 (Continued) 

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

riari, (QL) 

volume; if not within m or emugh 

for wm roiL rrd Sml pug:  tbe rrme as SWB2dQA lSml M p  l,l,z,&tctrrbloroclbpae mg RP >/= 0 3 .  
*XX: - CJibmtim Compoundr 
~ c a ' - ~ l a a ~ R d i l r .  
NA-Nolrppliabk. 



Table 5-7 

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

Wncioll VcriTicioll (CV) Alk&iMiBgdueL 
r ~ ~ ~ d r t ( b c  
k~ducbrubsequcat 
U bur period, if 
rpPlicak4CV s tadad  i. 
psrprcd from r aooarrtntd 
meLtlil~c#yhmrcclv). 

RE Must k c30raoad 
ehrapfromdallycv 
lSl?xtmkd m r m  cwnu 
must k within r factor d 2 
frrrm Ihc dally CV. 

loa Abunbncc: 
1. RGuvlpc DFIPP. 
2. Adjust MS hw until 
UulyCisdDPIPPpcvr 
rrilclb 

1. RmldyZe CV rt.nd.Id 
2 lfrtillout,idcntifyd 
oomcl pmbkm. 
3 . R u o J y r e C V ~ I d  
W O -  
4. U UiU out. perform acw 
multi-point alibnlion. 

1.RmldyZesunpkifwtd 
pxifiicioll (unlar mrtrix 
inlcrfcre~ec bcmoaurcltcd). 
2. u rtill out, identify M d  
mrmt pmbkm. 
3.Rwrityzc.flcr(cdumpkf. 
if aca+ury. 



Table 5-7 (Continued) 

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



Table 5-7 (Continued) 

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

1. Chxk c h m a t a p m  for 
iotcdercocu; if loud M d  
U S ~ n y d r u M d  
nircwm 
2 . l f a o ~ k a u u ,  
check inrtrucllcnt 
pcrformcma; if pmbkm 
fouod, mmct Md n c 4 y ~ r  
.Ifcacdvmpks 
3. l f~oedtbe .bOK,rc-  
-/-umpkcif 
rtillwithinHTMdcoovgll 
runpk vduac, ockmiet, 
rmtrt (SC lor ArrkLn 



Table 5-7 (Continued) 

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

2 Otbclriu, ~ n c ( / r c -  
.arlpcifctillwilhiHTand 
coaugb rrmpk ~ u w ;  if not 
within HT a caou@ umple, 
amlwl (SC for dcri*m 



Table 5-8 

Summary of Acceptance Criteria for Laboratory Control Samples 

I I 
METALS 
METHOD 6020 
Arsenic 80-120 20 

Barium 80.120 20 

Beryllium 8pm 20 

Cadmium 80-120 20 

I Selenium 
I 

I 80-120 I 20 I1 

Chromium 
Lead 
Nickel 

11 Mercw 

80-120 
80.120 

80-lu) 

Silver 
Thallium 

METHOD 90U 

Cyanide I 75- ~5 I 20 

PESTICIDES and PCBa 

20 

20 

20 

METHOD 7470/747U 

80-120 
80-120 

20 

20 

METHOD 8080 

Heptachlor #W 38 
Heptachlor Epaxide 37-142 40 

Aldrin 
Chlordane 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endrin 

#U7 

45-119 

42-U9 

45- L53 

10-202 

44-151 

38 

40 

30 

40 

65 

32 



Table 5-8 (Continued) 

Summary of Acceptance Criteria for Laboratory Control Samples 

I I 
-- 

AarbS1! Rccbioll (PRD) 
VOLATILE ORGANICS 

METHOD 8021 

B e a m  61-U1 31 

Carbon Tetrachloride 42141 50 

Chloroethane 4%- 52 

Chlorobeane 48- 143 24 

Chloroform 53-U4 36 

Hexachlorobutadiem 52-145 41 

Methylene Chloride 44-150 56 
Naphthalene 67-U3 42 

Toluene 64-144 22 

1,2,CTrichlorobeane 44-U9 53 

l,l,l-Trichloroethane 59- W 47 

1,I.J-Trichloroethane 64-160 53 

Te trachloroethene 53-150 57 

Trichloroethene 51-140 48 

Trichlorofluoromethane %IS2 37 

Vinyl chloride 44-173 61 
METHOD 82408 

Aaolein 22- 164 40 

Carbon Disul6& 35-244 65 

Methyl Ethyl Ketone 10.111 40 

SEMIVOLATILE ORGANICS 

METHOD 8070 
N-Nitrosodimethylamine I G U S  I 36 

-- - 

METHOD 8090 
2,CD initrdoluene 10.125 40 

2,CDinitrotoluena 10.U6 40 
METHOD 8110 

Bis(2-Chlor0tthoy)methane 47-IS2 59 

BL(2-Chlor0tthyl)ether 46-141 52 



Table 5-8 (Continued) 

Summary of Acceptance Criteria for Laboratory Control Samples 

-- 

METHOD 8l21 
Hcxachlorobenzene 23-118 39 

Hcxachlorocydopentadicnc 5-116 . 65 

Hcxachloroethane 9-U5 53 
METHOD 8151 
Pentachlorophenol I 10-l50 I 40 
METHOD 82708 

Phenol 41-105 24 

2,4,5-Trichlorophenol 39-123 27 

2,4,&Trichlorophenol 37-144 40 

Bis(2-Ethylhexyl)phthalate 
Butyl Benzyl Phthalate 
4-Chlora-ZMethylphenol 

10- 158 
10-152 
45- 1 U 

40 

40 

25 R 



Table 5-9 

Summary of Acceptance Criteria for Matrix Spike Analyses 

METHOD 6020 

Arsenic 75- 125 I 20 

Barium 75- 121 20 

Beryllium 
Cadmium 
Chromium 

Thallium I 75-125 I 20 

METHOD 7470/7471 
Mercurv I 75- 121 I 20 

Lead 
Nickel 
Selenium 
Silver 

75- 125 

75-125 

75- 125 

20 

20 

20 
75- 125 

75- 125 

75- 125 

75- 125 

I 

20 1 
u) 

20 

20 

PESTICIDES and P C L  
METHOD 8080 

~ ~ r h  I 40-u7 I 38 

METHOD 9012 

Cyanide 1 75-125 1 20 

'I 

Chlordane 
Dieldrin 
Endosulfan I 
Endosulfan I1 

I 

Endrin 
Heptachlor 
Heptachlor Epoxide 
Methoxychlor 
Toxaphene 
PCB-1016 

PCB-1221 

PCB-1232 

45-119 

42- I39 

45-153 

10-202 

40 

30 

40 

65 i 
44151 

40-W 

37-142 

34-166 

41-U6 

52152 

l5-178 

10-215 

32 

38 

40 

40 

50 
44 

20 

20 



Table 5-9 (Continued) 

Summary of Acceptance Criteria for Matrix Spike Analyses 

1 m I I Rtcisioa (PRD) 
VOLATLE ORGANICS 

I METHOD W21 

Benzene 61-I31 31 
I Carbon Tetrachloride 42-141 50 I 

Chloroethane 43-ls8 52 
Chlorobcnzene 48-143 24 

Chloroform 53-l34 36 

Hcxachlorobutadiene 52-145 41 

Methylene Chloride 44-1U) 56 
Naphthalene 67-I33 42 
Toluene 64-144 22 

II 

SEMIVOLATILE ORGANICS 
METHOD 8070 

Carbon Disulfide 
Methyl Ethyl Ketone 

N-Nitrosodimethylamine I 40-I35 I 36 

METHOD 8090 
&CDinitrotoluene I 16125 I 40 

l,&CTrichlorobcnzene 
// 1-Trichlorocthane 
1,U-Trichlorocthane 

Tettachloroethene 
Trichlorocthene 

Trichlorofluoromethane 
V i  chloride 

-- 

- &6-~initrot01ucne I 1&126 I 40 

METHOD 8110 
Bis(2-Chlor~trhaxy)methane I 47-I52 I 59 

35-2r14 
1&111 

METHOD lWOB 
Aaolein I 22- 164 I 40 1 

44- U9 

59- W 
64160 
53-1U) 
51-140 

%I52 
44-173 

65 
40 

53 
47 

53 
S7 

48 

37 
61 



Table 5-9 (Continued) 

Summary of Acceptance Criteria for Matrix Spike Analyses 

* 1 w (9H I Rccirsm (PRD) 
METHOD 8l2l 
Hwachlorobenzene 
Hwachlorocydopentadiene 
Henchloroethane 

Pentachlorophenol I 10-1U) I 40 

METHOD 8270B 
Bis(2-EthyLhexyl)phthalate 
Butyf Benyl Phthalate 

Diethylphthalate 
2,CDimethylphenol 
Dimethyl phthalate 
4,6-Dinitro-2-meth$phenol 
Di-n-octylphthalate 
Phenol 

METHOD 8151 

23-1 18 

5-116 

9- US 

MOD 8310 

39 

65 

53 

10-158 

10-I52 

10-114 

I5- I51 

10-112 

10-181 

10- 146 

41-105 

Fluoranthene 
Fluorene 

40 

40 

40 

22 

40 

93 
50 

24 

METHOD 8330 
Nitrobenzene I 52-152 I 30 

56W 
10-142 

28 

40 



Table 5-10 

Summary of Surrogate Spike Acceptance Criteria 

I sou 
S ~ C ~ p o l r n d  ('k -1 

METHOD 8080 PESTICIDES AND PCBs 

2,4,5,6-Tetrachiom-m-Xytene (TCMX) 19- 132 
Dibutylchlorendate (DBC) 47-126 

Decachlorobiphenyl I - -  45-l.31 

METHOD 8151 HERBICIDES 

2,CDB 20-160 

2,CDCAA 10-148 

METHOD 8021A 
2-Brorno-1-chloropropane M W  
Fluorobenzene M W  
VOLATILE ORGANICS 
METHOD WOB 

Toluene-d, 68-123 

CBrornofluorobenzene 64-126 

Dibrornofluororncthane a120 

1,2-Dichloroethanc-d, 46-143 

METHOD 8090 

2,4,5,6-Tetrachloro-rn-xylem (ECD) I 19-l.32 
SEMIVOLATILE ORGANICS 

I METHOD 8270B 

11 METHOD 8310 

METHOD 8330 

3,CDinitrotoluene I 40-140 



1LI, 

6.0 CHEMICAL DATA QUALITY MANAGEMENT (CDQM) 

The following deliverables will be prepared for this project: 

Draft and Final Chemical Data Acquisition Plan (CDAP); 

Draft and Final Site Safeq and Health Plan (SSHP);. 

A-E Daily .Quality Control Reports; and 

Draff 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. 

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: 

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. 

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 



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 arc 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. 



Field D m  

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 Laboratow Datg 

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 primaq 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 

a Analvsis and Rewrting 

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. 



Tables s e g  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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Appendix B 

BORING LOGS OF BACKGROUND SAMPLING LOCATIONS 



 din corpmmn LOG OF BORING BG-0 

i i! , , MATERIALS DESCRIPTION 
:-: . -.J ....... 
.:-.A,'- .*,'!,* --..- . . . . .  
'.'.?. 
: -:.- &,-'+ ....... .:-..- ... . . , .  
. Clayey Sanc: fine gralnec. Drown. trace 

mca, loose, aamo. 

Clayey Sand: as aoove. orown to red. ....... -..-. 'A*. 
, . . . ,. . , . * ....... 

Sand: as above. trace auarrz 

Bottom of BOrlnQ at 8.0 feet. 

PROJECT RAAP €0 Barm Closure O R ~ L L I ~  C W ~ A N Y  Bedford Orlll~ng Services 

LOCATION Radtord. Virg~n~a DATE ORRLEO 9/24/Q8 
JOB N U ~ E R  831-210-01 SURFACE ELEVATION 1704.53 t t  MSL 

GEOLOGIST R T  Churcn 
. . T Of AL O I T H  OF HOLE 8.0 Fee' 

ORILL RIG HOIIOW stem-~uger YATER'LEVEL 
i 



~.bkn c o r p ~ ~ ~  LOG OF BORING 86 -02  
Hernoon. V A  Page t of 

Clayey Sana: flne gralnea. Drown. trace 
mlca. loose, aamD. 

Clayey Sana: as above 

Clayey Sana: as aoove 

-- 

Bottom of Dormg at 8.0 feet. 



~.dir, corporation LOG OF BORING BG-0: 
Hemdon. VA 

Page r 0 

- 0 

f MATERIALS DESCRIPTION 

Clayey Sane: hnr gramec. Drown t o  rec. 
trace mlca. trace gravel. meaw aens? IC 

- 

Clayey Sana: as aDove 

5- 

- 

- Clayey Sana: as a~ove .  

- 

-I Bottom of Dortng at 8.0 feet 

PROJECT RAAP EO Bmn Closure D R ~ I N G  COWPINY Beatora Drilltng Serwces 

LOCATION Raatora. V~rg~n~a DATE DRILLED 9124'98 
JOB N U ~ E R  63!-210-01 SURFACE ELEVATION '710.77 f r  MSL 

GEOLOGIST R T  Church TOTAL DEPTH OF HOLE Feet 
DRILL RIG Hollow stem-huger . - WATER LEVEL 



~ ~ c ~ s n  ~arg-m- LOG'OF BORING BG-04 

Clayey Sand: fme gralnea. Drow.r. vace 
mca, ~oose, aamo. 

Clayey Sand: as aDove 

Sand: i ~ n e  gra~nea. Drown. trace m a .  
loose, damp. 

Bottom of bormg at 8.0 feet. 



Rlcyn Corgomwl 
Herndon. V A  

LOG OF BORING BG-O! 

- - -- 
;.-:..I 
-.{- 
-:-+.- 
,+! - ;*'. i . . . . . .  
IC.e - . . . . . . .  
; .- ..- 
i'.-i ....... 
..-A,- . . . . . .  -'- . . .  Clayey Sana: h e  qa~nec.  Drown trace --:. . . . . . .  . mlca, mealum aense. ary .  

....... ,;:..::.. ....... ....... ....... Smd: fine to medlum gralned. Drown to ..... .:.. ... ....... 
5 - : :  ....... a t 6 . 0 t t .  

red, trace clay, trace mca, mollt to wet 

....... ...... ....... ....... ...... ....... ..... ....... ...... ....... ..... . . ,. . ,. Sand: as above. ....... ........ : . . . . ,. . ,. - ......_ ...... ...... ....... ....... :. .-. . ..... ....... ....... :...:... . . ....... ....... . . . . . .  . . . . . .  - d 

I Bottom ot Dor~ng at 8.0 feet 



R.dir, Corpartlor, 
Herndon, VA 

LOG OF BORING 86-06 
Page I of I 

, , MATERIALS DESCRIPTIOE( 

Clayey Sana. fme gralned. Drown trace 
mlca, m e a m  aense. ary. 

Clayey Sana: as aoove. a m p .  

Clayey Sana: as aDOVe. 

Bottom of boring at 8.0 feet .  

PROJECT RAAP €0 8arm Closure D R ~ L I ~  CWPANY 8eafora O r ~ l l ~ n ~  Serv~ces 

LOCATION Raafara. VlrQ~n~a DATE DRILLED 91231w 
JOB N U W ~  631-210-01 SURFACE ELEVATION 1706.89 MSL 

GEOLOGIST RT Churcn - TOTAL DEPTH OF HOLE 8 0 Feet 
ORnL RIG Hollow Stem Auger - - WATER LEVEL 



A.dirn c0rgor.m 
Wmdm VA 

LOG OF BORING BG-0' 

- 0 = l n l n  

= 6 ,, MATERIMS DESCRIPTION 
I k-:.* 

Clayey Sana: flne gra~nec. Drown wtn r ~ c  
rnottllng. trace rnlca. ? c a w  cepre cam: 
to ary 

Clayey Sana: as aDove. trace coarse 
gravu. a r m .  

Clayey Sana: as above. 

I Bottom of Dor~ng at  8.0 feet. 



U) U) 
MATERIALS OESCRIPTION 

. . .  .+:. 0 
--..a . . . . . .  
. . .  
: .- :,- 
I-?? ;-..- . . . . . .  
?. ::- --..- . . . . . . .  
3.rr ....... 
:-:.- . . ,  Clayey Sana: fme gramc. Drown, trace ....... ..-,.- mca. IOOSC. aamo. 

.*... .. .:...:-.. 
-,-* ....... 
..-*.- , . .; *. 
,:...; ... .*.:- ....... 
3..- 
....... ...... ':.:.: ;.,. ...... ':;.:,?.;, ...... ........ .. .:. ..... ....... ........ ,.;.::.,. ....... 
a::..::.. ....... ....... 
n.?.::.. .. 8 .. ....... 
:y::.. ....... ...... p::;.:. ...... ::..::.. ....... ...... ::..::.. ....... .,..,. ::..::.. ....... ...... ....... ..... ....... ...... ...... ...... ....... ....... .. , .. , ....... ....... ....... 
'..:..I:.. ....... ....... ...... ....... ....... ....... ...... ....... .............. ...... ....... ....... ....... 
t::..:... ........ 

S n a :  f ~ n e  gralnea, Drown. trace clay. 
trace mlca. loose. aamo. 

S n a :  as above. wet at 7.5 feet actow 
graac. 

1 

Bottom of borlng at 10.0 feet. 

.. - 
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ELEVATIONS OF BASIN SUBSOIL LUCATIONS 



Elevations of Basin Subsoil Locations 

Sampling Node 

1 

Elevation (ft MSL) 

1,698.45 
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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 (HCOCs). 

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. 



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 R A N .  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, he-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. 



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 t ip  

blank were collected for QA/QC purposes. 



I LEGEND 

-5' - LOCATIONS OF BACKGROUND SAMPLES 

Figura 1. Location of Background Samples 
Radford Army Ammunition Plant, Radford, Virginia 



3.0 ANALYTICAL DATA 

During the RAAP background soil investigation, eight 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 Services, Inc. of 

Tallahassee, Florida The samples for the inorganic HCOCs were analyzed by 

Quanterra, Inc. of West Sacramento, California 

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 al l  

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 



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. 



Reporting limits and concentrations are presented on a dry weight basis. 
J - Eshmated value; constituent present below the reporting limit. 
NC - Critical value not calculated; see Section 3.2. 3-7 



Reponlng llrnns and concentratlons are presented on a dry weight basis. 
J - Est~rnated value; consutuent present below the reporting limit. 
. ,A  - . . .  . . . . .  . - . - -  



(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: 

where 3 is the estimated sample mean; K is the tolerance factor; and s is the estimated 

standard deviation. The tolerance factor, K, is horn Hahn and Meeker, 1991. Table 3-2 

shows the appropriate statistics used in the UTL calculations. 



Table 3-2 

Statistics for Calculating the Critical Values 

Consfituent 

Barium 

Beryllium 

Chromium 

Mean, 
- x 

SCen#ard 
Deviations, 

s 

Thallium I 0.2294 

ToktaMle Factor, 
K 

148.7500 

0.9488 

25.9750 

0.0931 1 4.3539 

32.9708 

0.1750 

5.1933 

43539 

43539 

43539 



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 t i p  blank sample and one field blank sample were collected. The soil 

samples and the equipment blank were analyzed for all HCOCs while the t i p  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: 

Laboratorv Control Samples: AU LCS recoveries were met. 

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

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



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 corn ounds by Method 8270 in 
sample #2 in the original and rean 3 ysis 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 S ~ i k e ~ :  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 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. 



Precision 

Precision is a measure of the reproducibility or agreement among repeated 

measurements, and is typically evaluated by calculating the relative percent diflerence 

between the results from one or more types of 'duplicatew 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: 

Laboratorv control samplellaboratorv control s m l e  du~licate I 

(LCS/LCSD): The specifications for all LCS/LCSD for this project were met. 

Matrix s~ikeslmatrix spike du~licates (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. 

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. 

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 



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. 

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 pg/kg (1,700 pglkg on an as-received basis) for 2-methyl-4,6-dinitrophenol. This 

reporting limit is greater than 330 pg/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 pg/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 pg/kg is less than the required PQL of 3,300 pglkg shown in the 

CDAP. 



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. 

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. 

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. 

Data Usability 

Overall, the data generated for the background soil samples can be used 

for their intended purpose. 



5.0 REFERENCES 

1. Radian Corporation. "Chemical Data Acquisition Plan, Bioplant 
Equalization Basin Closure Site Investigation/Evaluation, Radford Army 
Ammunition Plant, Radford, Virginia," Final, September 1996. 

2. Shapiro, S.S., and M.B. Wilk. "An Analysis of Variance Test for Normality 
(Complete Samples)." ~iometrika, Vo1. 52, pp. 591-611. 

3. Hahn, GJ., and W.Q. Meeker. Statistical Intervals: A Guide for 
Practitioners. John Wiley and Sons, Inc., New York, New York, 1991, 392 
pages- 



Appendix A 

CHEMICAL DATA ACQUISITION PLAN 



CHEMICAL DATA ACQUISITION PLAN (CDAP) 

BIOPLANT EQUALIZATION BASIN CLOSURE 

SITE INVESTIGATION/EVALUATION 

RADFORD ARMY AMMUNITION PLANT, RADFORD, VIRGINIA 

Repared for: 

Norfolk District, U.S. Army Corps of Engineers 
Engineering Division 

HTRW Branch 

Prepared by: 

Radian Corporation 
2455 Horsepen Road, Suite 250 

Herndon, VA 20171 
(703) 713-1500 

Contract No. DACA65-95-D-0030 
U.S. Army Corps of Engineers 

Norfolk District 

September 1996 



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 
a 

to ensure adherence to the procedures provided in the CDAP. 



Radford Army Ammunition Plant Chemical Data Acquisition Plan Apprwol 

This Chemical Data Acquisition Plan was developed for the Bioplant Eqmkation Basin 
Site Closure at Radford Army Amwrnition Plaat, Radford, Virginia. The signatures of 
key project personnel below indicate concurrence with the procedures specified in the 

plan and a commitment to communica01C the plan and the philosophy of quality to .U 

project personnel. 

William Hearn, Project Manager 

Signature: LJU- Date: T ' -4G 

This plan is approved for use in the Radford Army Ammunition Plant, Bioplant 
Equalization Basin Site Qosure. 

Date: 9 //J/F/ 

Signature: Date: 
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PROJECI' DESCRIPTION 

This section provides a brief project description, an overview of project 

objectives, the environmental setting and a site description. 

This Chemical Data Acquisition Plan (CDAP) outlines a site 

investigation/evaluation for the proposed clamre of the Bioplant Equalization (EQ) 

Basin at Radford Anny 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 senrice. 

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 #lo, Contract DACA65-95- 

D-0030. This document is prepared according to the USACE requirements outlined in 



Chemical Data Qua& Manugemeru for Hmardous Wme Remedial Activities, ER 1110-1- 

263, 1 October 1990, and in Requirements for the Preparation of Sampling and Analysis 

P h m ,  EM 200-1-3, 1 September 1994. 

The objective of this site investigation/evaluation is to determine if 

HCOCs 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. 

13 Environmental Setting 

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. 

The site is located in the Valley and Ridge Physiographic province of 

southwestern Virginia. Within the R A N ,  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, i m ) .  



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 he-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 h e  to he-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 h e  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 h e  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 



present within the deeper alluvial layer. It is anticipated that groundwater flows 

northward to the New River. 

13.4 Surface Water 

According to Norfolk COE (1977), surface water drainage at the EQ basin 

site is northward, towards the New River. 

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 

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, KW. 

The equalization basin was constructed over an abandoned nitrocellulose 

settling basin. AU 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. 



CHEMICAL DATA QUALITY OBJECXIWS 

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; 

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. 



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: 

where: S = first sample result 
D = duplicate sample result 

The overall precision of the entire sample collection, handling, preparation, 

and analysis process will be evaluated through the analyses of field duplicates. For field 
I duplicates, an RPD of ~ 5 0 %  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. 

Accwvrcy 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 



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 perknt recovery (%R). The 

formula for calculating %R is: 

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. 

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. 



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, 

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

Comparability is a qualitative measure of the confidence with which data 

sets can be compared. Data comparability wil l  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 Oualitv Control Sam~les 

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 W y  to 
the laboratory, and will be analyzed for volatile organics. Trip 
blanks iden* the potential for sample contamination from sample 
bottles and transportation. 



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 aoss-contamination of samples from 
improperly decontaminated equipment. 

Duplicate Fleld 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. 

2.53 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 verrfl 
instrument calibration 



Laboratory Control Sample (LCS)-Known concentration of 
alternate-source reference materials will be spiked into an alicpot 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. 



PRO JECI' ORGANIZATION AND RTNCIIONAL 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. 

Roles and Reswnsibilitieg 

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 primaq interface between the USACE and the project 

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 

Review technical project outputs prior to issue. 

Mr. William Heam 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. Heam will: 



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 
co~nmunications 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: 

. 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; 



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 supenrise the project field staE, 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. 

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. 

3 3  Subcontractor OuaMcations 

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, 



- 
the drilling subcontractor was not selected. This plan will be updated at the time the 

drilling subcontractor is selected. 



FIELD ACl'MTIES 

A field sampling program wiU 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 PostUosure Plans for 

Radford Army Ammunition Plant's Equalization Basin HWMU-10 & SWMU-10, 

Radford, Vir@uian, dated December 1% 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 wiU 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 Eaui~ment. Containers, and S u ~ ~ i i e s  

Table 4-1 summarizes the specific equipment, containers, and supplies 

required for the- collection of the field samples. 

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. 



Table 4-1 

List of Supplies 

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 

Phosphate Free Detergent 
Scrub Brushes 
Steam Cleaner 
Plastic Squirt Bottles 
Trash Bags 
Potable Water 

Distilled/Deionized Water 
Organic-Free Water 
Plastic Wash Tub 
Paper ToweIs 
Plastic Sheeting 
Five-gallon Buckets 
Aluminum Foil 

As specified in Radian's Site-Specific Safety and Health Plan (SSHP). The SSHP will 
be approved by the Norfolk District Industrial Hygienist prior to beginning any work 
on site. 



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 supenrising 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 

4.2.2 Soil Cement h e r  

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. 

4.23 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. 



Figure 4-1. Proposed Sampling Locations 



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 minirmlm 

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. 

General Idomation 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 3  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; 



4. Final rinse with organic-kee 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. 



AU decontamination water will be containerized in DOT-approved 

55-gallon d m .  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. 

Site Restoration 

The EQ Basin will be restored to its original condition following 

completion of the sampling activities. Coreholes through the liner will be back6lIed 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. 

4 3 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. 

4.4 Sam~linn and Analvsis 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. 



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 &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. 

re 

Samples of background soil will be collected from soil b o ~ g s  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 

b o ~ g s  will be drilled using a m h u m  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 



Figure 4 2  Geologic Lag 
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will be visually classified according to the Unified Soil Classification System (ASTM-D- 

2488). Completed logs wiU 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. 

4.4.2 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 l-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 wiU 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. 



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. 

4.43 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 Methodr for Evaluattrg Solid Waste= Physical/Chernical Methodr, 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. 



Table 4-2 

Sampling and Analysis Summary 

11 Methods 8021 and K240B I Volatile Organics I 718 I 110 I 111 I 111 1 2/2 

'Equipment rinsate b W  irrdude one aqueous rsmpk generated fmm the mil sampling quipment h t e  fmm the auger used for chc subsurfsfc sampling aod one sample pnersttd fmm the 
split spoon used for the backpund sampling quipmat  h t e .  
QA field duplicate rsmpla submitted to EA Laboretoria for .RPI*, including trip blanks for volatile organics. 

lab hod 

Methods 6020 aod 7471 

Method 9012 

Method 1311 

P ~ / P C B S  

Metals 

CyPnidt 

Full TCLP Suite 

71% 

7/s 

7/s 

5 

110 

110 

110 

0 

111 

111 

111 

0 

111 

111 

111 

0 

-- - 

010 

010 

010 

0 

- 

22 

22 

22 

5 

2 

2 

2 

2 



Table 4-3 

Sample Containers, Preservation, Holding Times, and Laboratory 

(2) aI mL gLq 
vide mouth j u  

TCLP (1311) (1) 125 mL ju 
and (1) mL pLr, 



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 boob. 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: 

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

Du~licate S a m ~ l g  One duplicate soil sample will be collected 
during this subsurface investigation; 

OA Split Sam~le. One QA split soil sample will be collected and 
shipped to the government's QA laboratory; 

Matrix S~ ike  and Matrix S~ike  D~Dlicate (MSIMSD). One 
MS/MSD pair will be collected from both the subsurface 
investigation and from the background sampling; 

EauiDment Rinse Blank. 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. 

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 



Figure 4-3. AE Daily QC Report 
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number. AU 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 

Sam~le Chain of Custodv. Packinn. and Trans~ortation 

A sample label and custody seal, shown in Figure 4-4, will be a&ed to all 

sampling containers submitted for laboratory d y s i s .  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. 

AU 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 Ziplo@ bag and affixed to the top lid of the 

cooler. The cooler will be secured by completely wrapping it with strapping tape around 



Figure 44. 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 323 17-3056 

Nil0 Ligi 
Quanterra Incorporated 
880 Riverside Parkway 
West Sacramento, California 956 
(9 16) 374-4427 

Kelly Young 
Radian Corporation 
14046 Summit Drive, #I01 
Austin, Texas 78728 
(5 12) 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. 



External QA Samples will be sent to: 

EA Laboratories 
19 h e t o n  Circle 
Sparks, Maryland 21152 
AlTR Sample Management OEce 



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 

specitications 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 necessaq 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 
I 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. 



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 stafE 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; 



Sample data calculations; and 
QC sample frequency. 

The analytical methods to be used for this project are presented in 

Table 5-2 AU of the methods, both preparatory and analytical, are contained in SW-846. 

Any deviations performed by the laboratory wilt be pre-approved by the QAC. 



Table 5-1 

Analytical Limits for the RAAP Bioplant Qualization Basin Closure 

Benzene 0.09 037 5 

Carbon Tetrachloride 0.03 0.94 5 

Chlorobenzcae 0.0 1 038 5 

Chloroform 0.02 1.1 5 ' 
trans-l,2-Dichloroethene 0.02 093 5 

Hewchlorobutadime 02n 1.8 5 

M e w  Bromide 030 1.7 5 

Methyl Chloride 0.10 094 5 

Methylene Chloride 0.20 1.4 5 

Naphthalene 0.60 3.4 5 

Tetrachloroethene 0.01 021 5 

Toluene 0.10 034 5 

1,lJ-Trichloroethaae 0.01 13 5 

1,1,2-Trichloroethane 0.07 059 5 

Trichloroethene 0.01 052 5 

Trichlorofluoromethane 030 050 5 

11 Vinyl Chloride I 0.06 1 0.94 1 5 

I Methyl Ethyl Kctone I 100 I 6.1 I 100 11 

Aaolein 

Carbon Disulfide 

7 

100 

21 

0.98 

100 

20 



Table 5-1 (Continued) 

Analytical Limits for the RAAP Bioplant Equalization Basin Closure 

Bis(Zch1oroethoay) methpnt 5 16 30 

Bi(2-chloroethyl) ether 3 9.9 30 

(1 QCbloro->methyl phenol I 240 I 42 I 330 11 

Bis(2-ethylhwyl) phthalate 
Butyl benzyl phthalate 

180 

28 

2-Chlorophenol 
Di-n-butyl phthalate 

Diethyl phthalate 
2,QDimethylphenol 
Dimethyl phthalate 
4,6-Dinitro-2-methylphenol 

Di-n-octyl phthalate 
Phenol 
2.45-Trichloro~henol 

METHOD 8080A 1 

27 

26 

210 

ZZfl 

170 

210 

190 

I 

393a-J 
33 

94 

600 

330 330 

38 
27 

21 

35 

24 

Fluoranthene 
Fluorene 

1 
330 

330 

330 

330 

330 

27 

16 

38 

34 

330 

330 

330 

330 

140 

140 

0.27 

1.0 10 lo I 



Table 5-1 (Continued) 

Analytical Limits for the RAAP Bioplant Equalization Basin Closure 

Chlordane I 9.4 I 35 I 17 

Dieldrin 13 035 33 

Endosulfan I 9.4 0.43 1.7 

Endosulfan I1 3 28 33 

Endrin 4 030 33 

Hentachlor 2 0.80 1.7 

Methoxychlof 120 3.6 17 

PCB 1016 v0o 4.6 33 

PCB 1221 2500 8.8 67 

11 PCB 1232 13 I 33 

Arsenic 
Barium 

-. 

Selenium I 20 I 031 PS/L. I uW) 

Beryllium 
Cadmium 

Chromium 

Lead 

10 

20 

3 

1 

10 

10 

0.85 pg/L' 

0.16 pg/L. 

uW) 

100 

0.15 pg/L8 

0.17 pg/V 

034 clg/L. 

036 pg/L' 

100 

uW) 

100 

100 



Table 5-1 (Continued) 

Analytical. Limits for the RAAP Bioplant Equalization Basin Closure 

Wmc detedion limits are based on a MDL study of an aqutoue matrix. 



Table 5-2 

Analytical Methods 

Arsenic Acid Digestion 3050 ICPMS 6020 

Barium Aad Digestion 3050 ICPMS 6020 

Be~yllium Aad Digestion 3050 I B U S  6020 

Cadmium Aad Digestion 3050 ICPMS 6020 

Chromium Acid Digestion 3050 ICPMS 6020 

w Distillation 9012 Colorimetric/vV 9012 

Lead Aad D igdon  3050 ICPMS 6020 

MQCU~Y KMnO,/Aad 7471A CVAA 7471A 
Digestion 

Aad Digestion 3050 ICPMS 

Selenium I Acid Digestion 1 3050 I ICPMS I 6020 

Silver Acid Digestion 3050 ICPMS 6020 

Thallium Aad Digestion 3050 ICPMS 6U2.l 

Pestleides and PCBs 

Aldrin Extraction 3550 GC 8080A 

Chlordane Extraction 3550 GC 8080A 

Dieldrin 

Endosulfan I 

Endosdfau II 

Endrin 

Heptachlor 

Heptachlor epoxide 

VOLATILE ORGANICS 

Aaoleh I PurgcandTnp ( 5030 I GC/MS 1 8240B 

Extraction 

Extraction 

Extraction 

Extraction 

- 

Methoxychlor 

Toxaphene 

PCBs 

Extraction 

Extraction 

3550 

3550 

3550 

3550 

- - - 

Extraction 

Extraction 

Extraction 

Benztne 

Carbon disulfide 

3550 

3550 

GC 

GC 

GC 

GC 

Purge and Trap 

Purge aud Trap 

8080A 

8080A 

8080A 

8080A 

GC 

GC 

8080A 

8080A 

8080A 

- - - 

3550 

3550 

3550 

8080A 

8080A 
- - - -p 

GC 

GC 

GC 

5030 

5030 
GC/PlD 
GC/MS 

802l.A 

824OB 



Table 5-2 (Continued) 

Analytical Methods 

Carbon tetrachloride Purge and Trap 5030 GC/PID 802lA 

Chlorobemne Purge and Trap 5030 GC/PID 802lA 

Chloroform Purge and Trap 5030 GC/PID 802lA 

trans- l&Dichloroethene Purge and Trap 5030 GC/PID 802lA 

Haachlorobutadicnc Purge and Trap 5030 w/w> 8a2lA 

Methyl Bromidt Rugc and Trap 5030 w/Pn> 802lA 

Methyl Chloride Purge and Trap 5030 GCfPID 802YA 

,, Methyiene chloride I Purge andTrap , 5030 , GC/PID , 802lA 
- -- 

2-Butanone (MEK) Purge and Trap 5030 GC/MS 8240B 

Naphthalene Purge and Trap 5030 GC/PID 802m 

Tetrachloroethenc Purge and Trap 5030 GC/PID 802lA 

Toluene Purge and Trap 5030 GC/PID 802l.A 

/l,l-Trichloroethane Purge and Trap 5030 GC/PID 802l.A 

1,1,2-Trichloroethane Purge and Trap 5030 GC/PID 8a2l.A 

1,2,4-Trichlorobenzene Purge and Trap 5030 GC/PID 802l.A 

Trichloroethene Purge and Trap 5030 GC/PID 802lA - 
Trichlorofluoromethanc Purge and Trap 5030 GC/PID 802lA 

1 Vinyl chloride I Purge and Trap I 5030 I GC/PID I 802l.A 

SEMIVOLATILE ORGANICS 

Butyl benzyl phthalatc Extraction 3550 Gem 8nOB 

4-Chloro-3-methylphenol Extraction 3550 GC/MS 8270B 

Bis(2-Chloroe&oxy)metbme Extraction 3550 GC 8110 

Bis(2-Chloroethy1)ethct Extraction 3550 GC 8110 

Bis(2-Ch1oroisopropyl)ether Extraction 3550 GC 8110 

2-Chlorophenol Extraction 3550 GC/MS 8nOB 

Diethylphthalate Extraction 3550 GC/MS 8nOB 

2,4-Dimethylphenol Extraction 3550 Gmfs 8nOB 

I Dimethylphthalnte 1 Extraction I 3550 I GC/MS 1 8270B 

Di-n-octylphthalate I Extraction I 3550 1 GC/MS I 8270B 



Table 5-2 (Continued) 

Analytical Methods 

Bi~(2-Ethylh@)phhht~ 

Fluoranthene 

Fluorept 

Hnachlor-pt 

Nitrobenzene Extraction 8330 HPU= 8330 I 

Pentachlorophenol Extraction 3550 GC 8151 

Haachlorocydopentadicnc 

Haachlorocthaac 

N-Ni trosodimethylamine 

2.43-Trichlorophenol Extraction 3550 GC/MS 

4,6.DiniLr0-2-mcthylphenol -action 3550 GC/MS 8mlB 

Extraction 

Extraction 

Extraction 

Purge and Trap 

ICPMS - Inductivay COU~IWJ ~lum M- spectrommy. 
CVAA - Cold Vapor Atomic Abmnption. 
GClMS = Gu ChromrtognphylMm~ Spectmnw&y. 
FlD = PI.ms Ioniubion Detcaor. 
PID = Photo Ioniution Detector. 
HPLC - High Puformrnce Liquid Chromrbpphy. 
W = Ultraviolet Detedm. 

Purge and Trap 

Purge and Trap 

-action 

3550 

3550 

3550 

5030 

5030 

5030 

3550 

GC/MS 

HPLC 

HPLC 

GC 

- 

8270B 

8310 

8310 

8121 

GC 

GC 

GC 

- - -  

8l21 

8123. 

8070 



Table 5-3 

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

Initial c.Libntim Fdhiq initial alibntiolr 90 - 110% ~ O P O K ~  1. Reput ICV 
verihcltim ( l o  2 Rcalibnte if ctiU out 
(colrcntntim = upfalc 
alibruion ctul&rd) 

C.libntion blank (CCB) 1. Rc.nrlyre CCE 
2 If CCB b still coatuniontcd, 
idcntifyrodm~rovnrd 
cnnllmirution, then repcat 
alibntim blurL andy& 
3.Re-.lulyre.IIvlnpbrincc 
kftnlid(]CB.ifntetrsrry. 



Table 5 3  (Continued) 

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

Lterfcrracc check nmplc Ddy at beginning and 4 of 
.Irrlyticrlruaortwiceper8 
bwrFbitl 

1. If tbc ormple ekmcnt 
moccntmtiDo m <QL or the 



Table 5-3 (Continued) 

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

Initial Calibration 
(5 paint and r blank) 

Initial calibration 
verihcltion (ICY) 

1. If either MSorMSD is 
ourride dwauuyorprCCiEiOO 
tdcrroccrdUS/usDb 
rccpubk - ny 
d t s d w r i t c ~  
2Cocrtw&CSCtodcttrmineif 
gd.Lmusurrrrhovldbc 
pcrformcd in m w m p t  to 
Fcrdue mUrix intcrferrnar 

No data wi l l  be reported for my 
ekmcnt that umcdE the upper 
l i m i t d t h e b e ~ b y m o a  

Ibcnllfy md reput wtlyiq 
point@); rralnJItc cum using 

Amury: 
1. Rcput alibnrion =*tion 
2 If 8tiU out, identilj md 
fomU problem, w alibntion 
urihcltioarpin;ifrtillout, 
rralibntc 



Table 5-3 (Continued) 

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

LCS 

After ICV 

One pcr digdoo barch .Id 
.ollrtial arch 

Within fQL Readyzc alibmtion bla& if 
Out, correct pmbkm a d  m- 

1. If the vmplc cleMnt 
arrrerrtntion is 4 L . o r  if Ibc 
pppph CkmCllt alncentntioll is 
>10 tima rhec~oeu~tntba L 
the nwrbod blank, tbrn rcpolt 
rrsulrrMdnircQceR 
2. Olhcnbc, 
~ifetiUwithinKl'rod 
co0ugiIvmplcvdumt;ifwt 
w i t h i n m o r c ~ ~ ,  
mlut CSC for dccirim 



Table 5 3  (Continued) 

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



Table 5-3 (Continued) 

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

rsv (Initial srrndud 
Vcrihcrtioo) 

Ooc+ pcr multipoint W i  *lS%dupcctcd 
dbntioa before m q k a  

ICV Ona pcr multipoint Witbin *lS% d upcctcd 
alibnlim befoa rrmpltr nluc 

I w - m d  .nrhfial batch 

1. Rwrfyre ISV 
ZIfotiuout,idurrirymd 
oorrcct pmbkm 4 =put ISV 
3. If still out, r c p t  initial 
d b d o I l  

1. R c p t  lcv 
2 I f ~ o u t , i d c n t i f y m d  
cnnut probkm .Id =put  1CV 
3.Ifaiuout,rrputinitial 
ulibntiaa 

1.Iftammpk.nrlyte 
amantntba is <QL or tbc 
~ ~ O n l a o t n r i o a i S  
> l o  tima tbc omeatmtioll in 
thcmclhodbl.nstbcnrrpolt 
rewlrr4wrircQcER 
2 othemise, l c j q m r c  smp&s 
if stillwithin H T 4  clroryb 
umplc duw; if m t  within HT 
o r c ~ o r m p l e , c o o t . c t C S C  
for becidon. 



Table 5-3 (Continued) 

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



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 

At the agiluling, 
f- mry 10th sun- 
pk, urd at the end of 
uch rarlytial r e q u c ~ f ~  

OIK LCS/LCSD pair per 
urtndionbatchd 
-I atch 

W r y f o r r l l u r r l y t e s d  
i D t u t r t m u r t b e ~  
f 15% d truc d u e  for 
primuycdvrmrurd.fZWb 
for eoafirmrtioo cdumn 

1. Rcput ulibntiocl cbcck 
2 If still out, identify urd comct 
pmbkm urd rrpcst crlibntion checlr; 
if still ou~rcpert multipoint 
alibntiar, if ntasfuy. 

1. '4mlrq 
r I f t h e y ~ l ~ ~ u e o u t i n b o t h  
the US/Lm> d if the alibntion 
cbccksuadudir.eaptrbk,rrmrrt 
CSCforrGrhtrntopmacdor 
rcubract. I f m q k a m u r t k  
-i-recrrtnction,llsl 
~ d a t r f o r ~ y l M C r  If 
uYrytcsioerlibntloncbcctrtradud 
ue out, 00- kutnrmtlrt problun. 
b . J f ~ t o r ~ ~ L o ~ t i n  
either LCS or WSD, then UI+C 
pmriouJyrccpt.bk alibntiar check 
rt.nbd for the rorlytcr that hiltd 
If mdyta io aIibntioo check 
~ucia,prmcdwith.nrhFer. 
U . n r l y W a u r w t , c o n e c t ~ t  



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 

'hbk 5-10 Surrg.tc limits 

2 Prcdwn: 
Dcmmstntc lcccpubk RPDs on 
~ ~ f . i l c d ~ r u n r l y r i r U  
pmioufly r r r p b l c  3rd US If 
RPDs .re in, proceed with uulysea If 
.lulytcf ut wt, wrrCa inrtnmrcnt 
problem kfom pmxcding 

1. If either MS or MSD is wtride of 
either uwq or prtdnion .*mum 
r o b U S / u s D d t s u c a c u p a b k ,  
tlq MS/hiSD results .Id Mite QCER 
2 Cankt (SC to determine if cpccirl 
measures rbould be pc~formed in M 

attempt to ltsQlK matrix WI~~MCCC 

1. (3heeL chmmrtoppm for 
inlcrfcrcnar; if fowld .Id LCS 
~ t l q d a t a r o b w r i t e Q c R R  
2 I f n o v d q u b k ~ l u y c b o c t  
- p c ~ i f p r o b b  
f ~ , m f i c d . o d ~ r & c t c d  
-plcr 
3. If- d the hmc, m u d ~ c t / r e  
.nrly~cifstiuwithinHT~cnougtl 
~ v d u m c ; i f o o t w i t h i n H T o r  
c-ugh sunplc, caDtvt (SC for 



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 

'AU conoctivc rtiws d t e d  with project wk dull k documented and the mrb maintained by the Lbomtoxy. 
Tat Methods for Emluting Solid Watt. U S  EPA, SW846, R d  Update II,9/94. 

0 NA-Notrppliabk 

1 . I fumplc~caeecotnc ion i s  
<QLor itnmpk. uulytc 
o~lyyntracion m >lo timer thc 
mmcntdoa in the metbod b L 4  
tbenlepoltdtrrodnite~ 



Table 5-5 

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

Rcamry for lay ady tc  within 
*IS% d nrmiarl aaccntlmtiarr 
for primuy column; f2096 for 

Tabk UL 



Table 5-5 (Continued) 

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

p - m  
Mdhubicik 

Refer to: 
sw84&UOOAb 
sw84&3600B' 
SW84M#)(]OAb 

Every ten umpk 
rrdattaddbntch. 

@)Primmy RcroKqd 
.arh/tcr within f U% d 
nomio.lCOllEClltn~ 
canhwhx fm%d 
nomiart carcntnh 
b ) u a l i b n r i o a  mutyta 
elute within W RTwhdmm 

1 m/MSD prir for 
uebcrtnetiollbteh 

I Every umpk, w, Tabk 5-10 Only mc surrogate 
stadad, and nrctbod I muct m#t aitcrt 

1. Rcput CCV. 
2 If rtill out, k t i f y  and corrrct pmblem. 
3 . ~ . u r s m p l e s s i n c c L r t n l i d C C V .  

Perform system rmintuuna. 

1. If either MS or MSD is outside d either 
vcumcy or precision tdcMocr and LCs/LCsD 
results ue aaq?mle, tbcn flag MS/HSD rrrults 
MdwriteQcER 
2 Coatact CSC to determine if Eped.l mcasums 
should bt pcrformcd in m attunpt to rtPdvc m t ~  
iatcrferrnas 

1. Cbect chromr,topm for iatcrfercnccr; if found 
rrd LCS Wg, flag d ~ t .  md ni te  QCXR 
Z I f r n ~ k r n ~ ~ ~ ~ C b C C L i n c t ~ t  
etrformrrrc;ilpIobIcm~corrcdMdm 
-*crmpb 3 . 1 f r m u d t b c . b a n l r c u r t r s d / ~  

vmpkrifuiuwithinHTMdeDolyhvmple 



Table 5-5 (Continued) 

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



Table 5-6 

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

Refer to: 

BPB Tuning 

Calibration 
VeIifUmh (Cv) 

A n a l p  st the beginning of each .rulylhl 
sequence md at the bcghahg of ~ r y  
wbsequent 12 houn (if rppliabk) 

Annually or when daily alibracioa Eheclr 
fails to meet .capt.lra criteria. 

Anal* st the beginning of each 
analytical squcncc sad st the beginning of 
every subsequent 12 houm (if applicable) 

IS: EICP uu muu k 
within a frtor d 2 fmm 
WCv 

1. Rcput BFB and*. 
2 Adjust MS tune until c r i l c ~  met. 

1. Rcpul CV 
2 If still out, identify and correct 
problem, run CV a p i q  if still out 
rralibrak. 



Table 5-6 (Continued) 

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

Every ample, yikq standard, and method 
blnnt 



Table 5-6 (Continued) 

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

to: 
sw84mw 
SW81680#Ub 

'SPCC = fir 8UOB 1Sml puw: l,l-dichbkth.nc, Ehlorocnethne and b-ofom a- RP >/= O . l O , l , l ~ r ~ ~ t h m e  q RP >/- 020 sod ehlorobc~~tm s\a RP > /- om, 
for W B  foiL .ad Sml purlc: the rsme as SW826QA Uml except 1,1~~trachlomcthnne a q  RP >/= 0.30. 
' ccc-c .Libnt ion~Compoundo.  
1EIm=~Ioof,alnentPrdk. 
NA=Nocrppliablt. 



Table 5-7 

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

Refer k x  
SW846W)IIAb 

Hvepoint a l i b r o h  for dl 
cammcreiplly lnilrbk * 

BirnaurUy or when ddy 1. %RSD <30% for uch 
alibmtionchcelrfiilrtomcet irdividurlax? 
.orcptracc Riteria ~ . S P C C Z . H ~ E ~ R P  

Cdum~/Iajcction Port: 
1. Clmn injath port, if - 
2.Rcmcmhrrt6to l2kk~ 
d duma, if mxseryOCCtOUY 

1. RwJyzc CV rcliad.rd 
2 If rPlll out, identify d 
mpmblun.  
3.RunrlyrcCVrtrrrdud 
spin. 
4. u UiU out, perform 8 new 



Table 5-7 (Continued) 

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

Iff- 1. Acauq 
r l f U u l r m c ~ u c o u t  
inba(btbrLCS.odL<SD. 
- l r u l w c 1 3 r d w  
acceptable US for tk 

t b t  f.ilcd lf 3rd 
L C S b o c a p b b k , ~  
ISCfordtdrioaaproacd 
0rludnct.lfumpltrnurot 
k uvlyrod witbovt re- 
udadbn,Ilyda(1forNlcd 
a l f u u l y t o h 3 r d  
USmout,mrrect 
-probkm 
b . ~ a o t o r ~ ~ m d ~ i s  
out in either LCS or LCSD, 
--Wprrviovsty 
.cccptak3rdUSbrUu 
rarlpertImthiMU3rd 
US-lY-in,procred,if 
out, wmct inamumat 

ZPfed&nc 
~ t e . c c c p t r b k  
RPIh 00 .slMu thrt frikd 
bY-k'=viOw 
raprbk3rdLCSURPDo 
in, prooced, if out, wmct 
inaNmcnt probkm 



Table 5-7 (Continued) 

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



Table 5-7 (Continued) 

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

1.uumph-w 
amaatntioa is <QL or i f 
-*-w 
mncenlrrtiaa h >10 k 
thtCOllCtlltntioniDthc 
method bl#nk, tkn repast 
rrrvltladnireQ(ER; 
2. Othcnise, ZGCItRCt/E- 
uulp if rtill witbin HT and 
enough amp& vdumc; if not 
within KT of ewugh sample, 
m w  for d c c i E i ~  



Table 5-8 

Summary of Acceptance Criteria for Laboratory Control Samples 

m A I S  
MmHOD 6a20 
~ m n i c  80-120 a 
Barium 80-120 20 

sayllium 80-120 a 
Cadmium I 80-120 I 2[] I 

METHOD 7470/747lA 
Mercury I 80-120 I 20 

11 METHOD 90U 11 
cyanide i 75-125 I a 
PESTICIDES and PCBs 
METHOD 8080 

Aldrin 
Chlordane 
Dieldrin 
Endosulfan I 
Endosulfan I1 

Heptachlor 
Heptachlor Epoxide 
Methoxychlor 
Toxaphene 
PCB-1016 

" 

40- 137 

45-119 

42-139 

45-153 

10-202 

40- 136 
37-142 

34-166 

41-126 
52-152 

38 
40 

30 

40 

65 

38 

40 

40 

50 
44 

PCB-m2 

PCB-1242 

PCB- 1248 

PCB-1254 

PCB-1260 

10-215 

39-19 

38-158 

66-122 

58-122 

a 
20 

20 

23 
40 

L 



Table 5-8 (Continued) 

Summary of Acceptance Criteria for Laboratory Control Samples 

METHOD 8021 
Benzcne 61-131 31 

Carbon Tetrachloride 42-141 50 
Chloroethane 43-158 52 

Chlorobenzene 48-143 24 
Chloroform 53-134 36 
Hewchtorobutadiene 52-145 41 
Methylene Chloride 44-150 56 
Naphthalene 67-133 42 
Toluene 64-144 22 

1,l.J-Trichloroethane 59- W 47 
l,l&Trichloroethane 64-160 53 
Tetrachloroethene 53150 57 
Trichloroethene 51-140 48 

Trichlarofluoromethanc S t 5 2  37 
Vinyi chloride 44-173 61 

METHOD 8240B 
Aaolein 22-164 40 

Carbon Disultide 35-244 65 
Methyl Ethyl Ketone 10-111 40 

SEMIVOLATILE ORGANICS 
METHOD 8070 

N-Nitrosodimethylamine I 40-135 1 36 

METHOD 8090 
2.4-Dinitrotoluure I 10-125 I 40 

METHOD 8110 

Bis(2Chloroethoxy)methane 47-152 59 
Bis(2-Chloroethy1)ether 46-141 52 

Bis(2-ChlaroiS0propyl)ether 26-121 49 . 



Table 5-8 (Continued) 

Summary of Acceptance Criteria for Laboratory Control Samples 

METHOD 8l2l 

2,4-Dimcthylphcnol 15-151 22 

Dimethyl phthalate 10-112 40 

4,&Dinitro-2-methylphmol 10-181 93 

Di-n-octylphthalate 10-146 50 
Phenol 41-105 24 

f4,S-Trichlorophenol 39-123 27 
2,4,&Trichlorophenol 37-144 40 

He~~chlorobellzenc 
Htxachlor ocydopentadiene 
Hexachloroethane 

Pentachlorophmol I 10-150 I 40 
METHOD 8270B 

Fluorene I 10- 142 I 40 

METHOD a 0  

Nitrobenztne I 52-152 I 30 

Bii(2-Ethythcxyl)phtanlate 
But9 Be@ Phthatate 
4-Chlmo-3-Methylphenol 
2-Chlorophenol 
Di-n-butylphthalate 

23-118 
5-116 
9-U5 

39 
65 
53 

10-158 
10-152 
4 5 1 B  
45-101 
10-118 

40 

40 

25 
25 
50 



Table 5-9 

Summary of Acceptance Criteria for Matrix Spike Analyses 

METHOD 6020 

Arsenic 75- 125 m 
Barium 75-125 20 

Beryllium 75-125 20 

Cadmium 75- 125 ' a 0  

Chromium 75-125 U) 

Lead 75-125 a0 

Thallium I 75-125 I 20 

METHOD 7470/7471 

Mercury I 75- 125 I a0 

METHOD 9012 

PESTICIDES and PCBs 

METHOD 8080 
Aldrin 40-U7 38 

Chlordane 45- 119 40 

Dieldrin 42-U9 30 

Endosulfan I 45-153 40 

11 Endrin I 44151 I 32 

(1 Heptachlor I 40-l36 I 38 
Heptachlor Epoxide 37-142 40 

Methoxychlor 34-166 40 

Toxaphene 41-126 50 
PCB-1016 52-152 44 

PCB-1221 15-178 24 

PCB-1232 10-215 20 
PCB-1242 39-150 20 

PCB-1248 38-158 20 

PCB- 1254 66-122 23 

PCB-l260 58-12 40 



Table 5-9 (Continued) 

Summary of Acceptance Criteria for Matrix Spike Analyses 

METHOD 8021 

Benzene 61-131 31 

Carbon Tetrachloride 42-141 50 
Chloroethane 43-158 52 

Chlorobenzene 48-143 24 

Chloroform 53-134 36 

Hwachlorobutadiene 52145 41 

Methyhe Chloride 44-150 56 

Toluene 64-144 22 
l,2,4-Trichlorobenze~t 44-139 53 

l, l,l-Trichloroethane 59-136 47 
l,l,2-Trichloroethane 64-160 53 

Tetrachloroethenc . 53-150 57 
Trichloroethene 51-140 48 

Trichlorofluoromethane 58-152 37 

Vinyl chloride 44-173 61 

11 METHOD 8240B 

11 Carbon Disulfide I 35-24 I 65 

Methyl Ethyl Ketone I 10-111 1 40 

SEMIVOLATILE ORGANICS 
METHOD 8070 

N-Nitrosodimethylamine I 40-135 I 36 

METHOD 8090 

w~initrotoluene 10-125 40 

2,6.Dinitrotoluenc 10-l26 40 

METHOD 8110 

Bis(2-Chloroeth0xy)methaoe 47-152 59 

Bis(2-Chloroethy1)ether 46-141 52 

Bis(2-ChloroisopropyI)eth~ %I21 49 



Table 5-9 (Continued) 

Summary of Acceptance Criteria for Matrix Spike Analyses 

/ METHOD 8121 

But9 Benzyi Phthalate 
QChlore3Methylphenol 
2-Chlorophenol 
Di-n-butylphthalatc 
Diethylphthalate 
2,QDimethylphenol 
Dimethyl phthalate 

39 
65 
53 

Hcxachlorobenzcae 
Htxachlorocyclopentadie~lt 
Htxachloroethane 

4,6-Dinitre2-methylphenol 

Di-n-octylphthalate 
Phenol 
2,4 J-Trichlorophenol 
2,4,6Trichlorophenol 

METHOD 8151 

Pentachlorophenol I 10-150 I 40 

METHOD 8270B 

Bis(2-Ethylhuyi)phthalate I 10- 158 I 40 

23- 118 

5116 

9- US 

10-152 

45-1l3 

45-101 

10-118 

10-114 

15-151 

10-112 

- - - -- 

40 

25 

25 
50 
40 

22 

40 

10-181 

10- 146 

41-105 

39-123 
37- 144 

93 

50 

24 

n 
40 

METHOD 8310 
28 

40 

Fluoranthene 
Fluorene 
METHOD 8330 

5 6  136 
10-142 



Table 5-10 

Summary of Surrogate Spike Acceptance Criteria 

METHOD 8080 PESTICIDES AND PCBs 

I 19- 132 

Dibutylchlorendate (DBC) 47- 126 

Decachlorobiphenyl 45-U1 

METHOD 8151 HERBICIDES 

24-DB I 20-160 

24-DCAA I 10-148 

METHOD 8M1A 

2-Bromel-chloropropane M U O  

Flwrobcnzene 

VOLATILE ORGANICS 

METHOD 824OB 

Toluene-d, 68-123 

4-Bromofluorobcnzene 64126 

Dibromofluoromethane 80-120 

1J-Dichloroethane-d, 1 46-143 

METHOD 8090 

2,4s,6-Tetrachlorem-xylene (ECD) I 19-U2 

11 SEMIVOLATILE ORGANICS 

METHOD 8270B 

2-Chlorophenol-d, 20-UO 
12-Dichlorobenzene-d, 20-130 

2-Ruorobiphenyl 35-116 

2-Fluorophenol 27-120 

METHOD 8310 

4-Terphenyl-dl, I 23-106 

METHOD 8330 

3,CDinitrotoluene I 40.140 



CHEMICAL DATA QUALITY MANAGEMENT (CDQM) 

DELIYERABLES 

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 Manwment 

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: 

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. 

Sarn~le Trackinn 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 laboratoly ID number will be 



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 documerrtation will also be completed 

and will accompany all samples to document the chain of possession and track the 

samples throughout shippin& 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. AU 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. 



Field Datq 

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 indehile ink in a 

permanently-bound logbook with sequentially-numbered pages. 

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. 

Data Analvsis and Re~orting 

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. 



Tables summarizing field and/or laboratory data will be generated from 

the project database. Data h 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. 



- 
8.0 REFERENCES 

1. "Closure, Contingent Closure, and Contingent Post-Closure Plans for 
Radford Army Ammunition Plant's Equalization Basin HWMU-10 & 
SWMU-10," Radford Anmy Ammunition Plant, 12 December 1995. 

'ty M-me Waste Remedia 2. ata Ouah nt for Hazardous 
Activities, ER 1110-1-263, 1 October 1990, U.S. Army Corps of Engineers. 

3. ements for the Reuaration of Samulinn - and Analysis PI- 
EM 200-1-3, 1 September 1994, U.S. Army Corps of Engineers. 

4. "Foundation Analysis for Project No. 33.10B," Norfolk District, U.S. Army 
Corps of Engineers, 1977. 

Test Methods for Evaluatine Solid Waste. Pbysical/Chem 5. 'cal Methob 
SW-846, U.S. Environmental Protection Agency, Office of Solid Waste, 
Washington, DC, September 1994. 



Appendix B 

BORING LOGS 



Page 1 of 

b 

Rsdbn Corporation 
Herndon. VA 

LOG OF  BORING BG-0 
I 

- 

- 

- 

- 

- 
I 

PROJECT RAAP EEO Basin Closure DRILLING COMPANY Beaford Drilling Services 

LOCATION Raaford. Virg~nia DATE DRILLED 9/24'96 

JOB NUMBER 631-210-01 SURFACE ELEVATION 1704S3 f t  MSL 

GEOLOGIST R T  Church TOTAL DEPTH OF HOLE Feet 

DRILL RIG Hollow Stem Auger WATER'LEVEL 
v 

Clayey Sand: fine grained, brown, trace 
mica, loose, damp. 

Clayey Sand: as above, brown to red. 

Clayey Sand: as above, trace Quartz 
gravel. 

-- 

Bottom of Dormg at 8.0 feet. 



R a d i  Corporation 
Herndon, V A  

LOG OF BORING BG-02 
Page t of I 

- 

. 

- 

- 

- 

- 

- 

- 

- 
I 

PROJECT RAAP EQ Basin Closure DRILLING COMPANY Bedford Oritling Serv~ces 

LOCATION Radford. Virgna DATE DRILLED 9/24/96 

JOB NUMBER 63'-210-01 SURFACE ELEVATION 1711n11 MSL 

GEOLOGIST R T  Church TOTAL DEPTH OF HOLE 8.0 Feet 
DRILL RIG Hollow Stem Auger WATER LEVEL 

2 3 z F 
V) V) MATERIALS DESCRIPTION 

Clayey Sand: fine grained, brown. trace 
mica. loose, damp. 

Clayey Sand: as above 

Clayey Sand: as above, 

Bottom of bormg at 8.0 feet. 



f f  
U) V) MATERIALS DESCRIPTION 

. :..;.. -:.- 
. ....... Clayey Sand: fine grained. brown to red. 

trace mica, trace gravel, medium dense to 

Clayey Sand: as above 

cobble: 5.7 ft. to 6.1 ft. - .:-;:,. ..,.  ... -. - .. ... . 
'-. &..; , ..,.... 
nu-, 

Clayey Sand: as above. . ... ., 
; .- :.- "L :-.,:- .... ... -.- .... :... 
;s...- . . . . . . . 

4 

Bottom of boring at  8.0 feet. 

PROJECT RAAP EO Basin Closure DRILLING COMPANY Bedfcrd Or~lllng Servces 

LOCATION Radf ord, Vrgln~a DATE DRILLED 9/24/96 
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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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PROJECT DESCRIPTION 

This section provides a brief project description, an overview of project 

objectives, the environmental setting and a site description. 

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 oripally 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 #lo, Contract DACA65-95- 

D-0030. This document is prepared according to the USACE requirements outlined in 



Chemical Data QuuZity Management for Hazardou.r Waste Remedial Activities, ER 1 110- 1- 

263, 1 October 1990, and in Requirements for the Prepmatron of Sampling and Andysis 

Plans, EM 200-1-3, 1 September 1994. 

1.2 Obiective 

The objective of this site investigation/evaluat'ion is to determine if 

HCOCs 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. 

Environmental Setting 

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. 

The site is located in the Valley and Ridge Physiographic province of 

southwestern Virginia. Within the RAM, 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). 



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 h e  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 Zfeet 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 



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. 

1.4 Site Descri~tion 

The EQ Basin served as a surge/settling basin for the biological 

wastewater treatment at RAN. 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 manufactwing and alcohol 
rectification; and 

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, KO44 

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. 



CHEMICAL DATA QUALITY OB JECllVES 

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; 

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 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. 



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: 

where: S = first sample result 
D = duplicate sample result 

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 ~ 5 0 %  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 lmown 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. 

Acnuacy 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 



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: 

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. 

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 dficulties, or sample 

loss will be evaluated and addressed in the final report. 



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. 

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. 

OualiQ Control Sam~lea 

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. 



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 iden* the potential for 
sample contamination from the ambient air. 

Equipment Rinsate Blanks-Equipment h a t e  blanks are samples 
of organic-free water (HPLC water) which are poured over the 
sampling equipment after decontamination. They are designed to 
identlfy 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. 

Labowto y 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 SampleA standard will be used to verify 
instrument calibration. 



Laborato y 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 venfy 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. 



PROJECI' 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 Res~onsibilitieg 

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: 

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 

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. Heam will: 



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: 

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; 



a Coordinate day-to-day QC activities and completion of daily quality 
control reports (DQCRs), as required as part of the internal QC 
system; 

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

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

a Keep the QAC and project director advised of any quality problems 
that arise. 

Mr. Church will also supenrise 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. 

3.2 Laboraton 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. AU of the laboratories have 

been certified by the USACE Missouri River Division. 

3 3  Subcontractor Qualiications 

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, 



- 
the drilling subcontractor was not selected. This plan will be updated at the time the 

drilling subcontractor is selected. 



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 List of Eaui~ment. Containers. and Sumlies 

Table 4-1 summarizes the specific equipment, containers, and supplies 

required for the collection of the field samples. 

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. 



Table 4-1 

List of Supplies 

I Sampling Equipment and Supplies: 
Sampling Containers 
Stainless Steel Hand Augers 
Split Spoon Samplers 

I Boring Log Forms 
Daily Quality Control Report Sheets 

~~~~~~~c Storage Bags 

I Hammers and Chisels 
1 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 
Dnun Labels 
Trash Bags 
Plastic Sheeting 
Bentonite Pellets 

Decontamination Equipment and Supplies: 
Phosphate Free Detergent Distilled/Deionized Water - 
scrub Brushes 
Steam Cleaner 
Plastic Squirt Bottles 
Trash Bags 

, Potable Water 

organic-Free Water 
Plastic Wash Tub 
Paper Towels 
Plastic Sheeting 
Five-gallon Buckets 
Aluminum Foil 

As specified in Radian's Site-Specific Safety and Health Plan (SSHP). The SSHP will 
be approved by the Norfolk District Industrial Hygienist prior to beginning any work 
on site. 



43.1 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 supenrising 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. 

4 3 3  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. 

4 3 3  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. 





Background Soil 

Eight soil boring 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 R A M  personnel. One sample of background 

soil will be collected and analyzed per boring, for a total of eight background soil 

samples. The boring wil l  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 Detlnitiong 

43.1 Laboratory Inlormat ion 

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. 

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; 



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 dnun 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. 



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. 

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. 

4.4 S a m ~ l i n ~  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. 



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 boring 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 boring 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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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 H N u  photoionization 

detector (PID) will be inserted into the bag to measure the organic vapor concekation. 

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. 

4.43 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 kern 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 

wiU be mixed to create one composite sample. 



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 afEixed 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 'bet-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: Physicai/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. AU containers used for chemical analyses will be precleaned by the container 

supplier, in accordance with EPA protocol. 



Table 4-2 

Sampling and Analysis Summary 

Volrtik Orprrirr 7/s 110 111 111 212 26 2 

S c ~ t i l c  7 P  111 111 111 010 22 2 
0- 

p t r t i c i d e f l ~  718 110 111 111 010 22 2 

Me* 7 P  110 111 111 010 22 2 

cy.nide 7P 110 111 111 010 22 2 

Full TCLP Suite 5 0 0 0 0 5 2 

'Bquipment Mvk bl.aLr include one 4ueoua sample pnemted from tbe dl sampliry equipment h t e  from tbe auger ud for the rubsurface sampling and one vmpk gcnemted from thc 
rplit fpam used for the backgmurd sampliry equipment riwte.  
QA fuld dupliate sunpkt submitted to EA labomtorits for analysis, including trip b W  for vohtilc orpnia. 



Table 4-3 

Sample Containers, Preservation, Holding Times, and Laboratory 

(2) l=mL g l 4  
Teflon-lined cap 

(2) l M m L  g l 4  
Teflon-lined cap 
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8U1 (2) 500 mL gl- 
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82708 

8310 

8330 

wide mouth jar H '"""* 
TCLP (1311) I (1) 125 mL Olrrrja 

and (1) MO mL gks, 
wide mouth i u  

Savannah 

Savannah 

Radian 



Oualitv Assurance/Oualitv Control Sam~leq 

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: 

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

Du~licate Sarn~le. One duplicate soil sample will be collected 
during this subsurface investigation; 

OA S~ l i t  S a m ~ l ~ .  One QA split soil sample will be collected and 
shipped to the government's QA laboratory; 

Matrix S~ ike  and Matrix S~ ike  Du~licate (MS/MSDI One 
MS/MSD pair will be collected from both the subsurface 
investigation and from the background sampling; 

Eaui~ment Rinse Blank. One equipment rinse blank will be 
collected from the soil sampling equipment; and 

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. 

Field Documentation 

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

maintained by the supenrising Radian geologist. A copy of a DQCR sheet is presented 

in Figure 4-3. AU 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 



Figure 4-3. AE Daily QC Report 
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number. AU 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. 

Sam~le Chain of Custodv. Packinn. and Trans~ortation 

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. 

AU 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 Ziplo@ bag and affixed to the top lid of the 

cooler. The cooler will be secured by completely wrapping it with strapping tape around 



Figure 44. Sample Label and Custody Seal 

Field Number 

Sample Type: 

Client: 

Location: 

Preservative: 

Sampler: 

Date: 
W 
5 

Comment: 



Chain of Custc Record 
Return Ortgtnal IO Orlgtnalr 
0 Yes 0 No 

Dace/T'ie Carrier (In peaon. Fed X. UPS. erc.) 

- -  

Daw'rlrne Carrier: (In person. Fed X, UPS, sk.)  



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 323 17-3056 
(904) 878-3994 

Nilo Ligi 
Quanterra Incorporated 
880 Riverside Parkway 
West Sacramento, California 95605 
(916) 374427 

Kelly Young 
Radian Corporation 
14046 Summit Drive, #I01 
Austin, Texas 78728 
(5 12) 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. 



External QA Samples will be sent to: 

EA Laboratories 
19 Loveton Circle 
Sparks, Maryland 2 1152 
A'lTN: Sample Management Office 



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. 



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; 



Sample data calculations; and 
QC sample frequency. 

5.1 Analvtical Methodg 

The analytical methods to be used for this project are presented in 

Table 5-2. AU 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. 



Table 5-1 

Analytical Limits for the RAAP Bioplant Equalization Basin Closure 

- - --- -- - - - 

Benzene 0.09 037 5 
Carbon Tetrachloride 0.03 0.94 5 

Chlorobenzene 0.01 038 5 

Chloroform 0.02 1.1 5 

trans- 12-Dichloroethene 0.02 0.93 5 

Hwachlorobutadiene 0.20 1.8 5 

Methyl Bromide 030 1.7 5 

11 Methyl Chloride I 0.10 1 0.94 1 5 
- - - -  ~ - - 

~ e t h ~ l c n e  Chloride 
- 

0.20 1.4 5 

Naphthalene 0.60 3.4 5 

Tetrachloroethene 0.01 021 5 

~oluene 0.10 034 5 

1,2,4Trichlorobenzene 0.20 15 5 

1,1,1-Trichloroethanc 0.01 13 5 

- -  - - - 

Carbon Disulfide 100 0.98 20 

Methyl Ethyl Ketone 100 6.1 100 

SEMNOUllLES 

METHOD m 
- - -- 

N-~itrosodimeth&mk 
- 

I 15 I 12 I 67 
METHOD 8090 

2,4Dinitrotoluene (FID/ECD) I l3 I 82/056 I 33/10 



Table 5-1 (Continued) 

Analytical Limits for the RAAP Bioplant Equalization Basin Closure 

11 METHOD 8110 11 
Bis(2-chloroetholcy) methane 

Bis(2-chloroethyl) ether 

Bis(2-chloroisopropyl) ether I 8 I 24 I 30 

METHOD 8121 

5 

3 

Hcxachlorobenzene 

Hurachlorocyclopentadiene 

Di-n-butyl phthalate 

D i e t .  phthalate 

2+Dimethylphcnol 

Dimethyl phthalate 

Nitrobenzene I 260 I 12 I 250 

PEsnCIDES/PC& 
METHOD 8080A . 

4,6-Dinitro-2-methylphenol 

Di-n-octyl phthalate 

Phenol 

2,4,!5-Trichlorophcnol 

16 

9.9 

38  

160 

220 

170 

210 

190 

30 

30 

3,300 
33 

W 

600 

0.12 

0.82 

n 
21 

35 

24 

3 3  

3 3  

330 

330 

330 

330 

n 
16 

38 

34 

330 

330 

330 

330 



Table 5-1 (Continued) 

Analytical Limits for the RAAP Bioplant Equalization Basin Closure 

(1 Dieldrin I 13 I 035 1 33 

- 
Aldrin 

Chlordane 

11 Heptachlor I 2 1 0.80 1 1.7 

Dctcction Umlt 
w w  

3 058 

9.4 35 

Endosulfan I 

Endosulfan II 
Endrin 

Rep* L€mit 
w w  
1.7 

17 

- 

9.4 

3 

4 

Heptachlor Epoxide 

Methoxychlor 

PCB 1016 

PCB 1221 

PCB 1232 

PCB 1242 

11 Beryllium I 3 I 0.s P ~ / V  I 100 

0.43 

2.8 

030 

21 

1U) 

5500 

PCB 1248 

PCB U54 

- 

1.7 

33 

33 

voO 
5500 
5500 

0.47 

3.6 

4.6 

wJo 
5500 

Cadmium 

Chromium 

Lead 

- 

1.7 

17 

33 

8.8 

13 

15 

Nickel 

Selenium . 

67 

33 

33 

5.0 

52 

1 

10 

10 

33 

33 

02 

20 

0.17 pg/P 

034 pg/L' 
036 um/La 

200 

100 

100 

0.67 pg/L' 

051 pg/L' 

100 

200 



Table 5-1 (Continued) 

Analytical Limits for the RAAP Bioplant Equalization Basin Closure 

METHOD W10A 

These detection limits arc based on a MDL study of an aqueous matrix 



Table 5-2 

Analytical Met hods 

Arsenic Acid Digestion 3050 ICPMS 6oUl 

Barium Acid Digestion 3050 ICPMS 6020 

Beryllium Acid Digestion 3050 ICPMS 6020 

I Acid Digestion I 3050 1 ICPMS 1 6oUl 

y Chromium I Acid Digestion 1 3050 1 ICPMS 1 60U) 

11 Cyanide I Distillation I 9012 I Colorimetric/W I 9012 

Lead Acid Digestion 3050 ICPMS 6020 

Mercury KMnO,/Acid 747lA CVAA 747lA 
Digestion 

Nickel Acid Digestion 3050 ICPMS 6020 

Selenium Acid Digwtion 3050 ICPMS 6020 

Silver Acid Digestion 3050 ICPMS 60U) 

11 Thallium I Acid Digestion 1 3050 1 ICPMS 1 6020 

Pesticides and PCBs 

Aldr in Extradion 3550 GC 8080A 

Chlordane Extraction 3550 GC 80SOA 

Dieldrin Extraction 3550 GC 8080A 

Endosulfan I -action 3550 GC 8080A 

Endosulfan II 

Endr in 

Heptachlor 

Heptachlor epoxide 

Methoxychlor 

Extraction 

Extraction 

Extraction 

1 

Extraction 

Extraction 

Extraction I 3550 I GC I 8 0 8 0 ~  

::TILEORGANICS ' 
- 

Acrolein 

Benzene 

Carbon disulfide 

3550 

3550 

3550 

3550 

3550 

purge and T ~ G  
Purge and Trap 

Purge and Trap 

GC 

GC 

GC 

80SOA 

808aA 

8080A 

GC 

GC 

8080.4 

80SOA 

8240~ 

802lA 

8240B 

- 
SOSO 

50SO 

5030 

GC/MS 

GC/PW 

GC/MS 



Table 5-2 (Continued) 

Analytical Methods 

- -  

Carbon tetrachloride Purgc and Trap 5030 802lA 

Chlorobcnzene Purgc and Trap 5030 GC/PID 8Q2lA 

Chloroform Purge and Trap 5030 GCPID 802lA 
- 

trans- 1,2-Dichloroethene Purge and Trap 5030 GC/P% 802lA 

Hexachlorobutadiene Purge and Trap 5030 GC/PID 802lA 

Methyl Bromide Purge and Trap 5030 GCPID 802lA 
- - -- - 11 Methyl Chloride I Purge and Trap I 5030 GC/PID 1 802lA 

Methylene chloride Purge and Trap 5030 GC/PID 

2-Butanone (MEK) Purge and Trap 5030 W/Ms 8240B . 

I[ Naphthahe I P l y  and Trap 1 5030 1 GC/PID 1 II 1 Teachloroethene ( Purgc and Trap 1 5030 1 GC/PID 1 
mlA I1 I[ Toluene ( Purge and Trap I 5030 I GC/PID I " I1 

l,l,l-Trichloroethane 

1,1,2-Trichloroethanc 
7 - 

1.54-Trichlorobcnzene 

Trichloroethene 

Trichlorofluoromethanc 

Vinyl chloride 

Purge and Trap 

Purge and Trap 

Butyl bcnzyl phthalate 

4-Chloro-3-methylphenol 

Bis(2-Chloroethoxy)rnethanc 

SEMIVOLATILE ORGANICS 

Purge and Trap 

Purge and Trap 

Purge and Trap 

Purge and Trap 

Bis(2-Chloroethyl)ethcr 

Bis(2-Chloroisopropyl) ether 

2-Chlorophenol 

I[ Dimethylphthalate 1 Extraction 1 3550 1 GC/MS 1 8nOB 

I 5030 

5030 

Extraction 

Extraction 

Extraction 

Diethylphthalatc 

2,4Dimethylphenol 

Di-n-butylphthalate I Extraction I 3550 I GC/MS I 827OB 

5030 

5030 

5030 

5030 

Extraction 

Extraction 

Extraction 

Di-n-octylphthalate I Extraction I 3550 I GC/MS I 8nOB 

GC/PID 

GC/PID 

3550 

3550 

3550 

Extraction 

Extraction 

802lA 

GC/PID 

GC/PID 

GC/PID 

GC/PID 

802lA 

802lA 

802lA 

802M 

W/Ms 
GC/MS 

GC 

8110 

8110 

8270B 

3550 

3550 

3550 

3550 

3550 

8270B 

8270B 

8110 
- 

GC 

GC 

GC/MS 

GC/MS 

GC/MS 

8270B 

WOB 



Table 5-2 (Continued) 

Analytical Methods 

2,6-Dinitrotoluene 

Bb(2-EthyIhexy1)phthalate 

Huoranthene 

Huorene 

Hexachlorobenzene 

Extraction 

Extraction 

Extraction 

Hexachlorocydopentadiene 

Hexachloroethane 

N-Nitrosodimethylamine 

Extraction 

Purge and Trap 

Nitrobenzene 

Pentachlorophenol 

Phenol 

ICPMS = Inductively Coupled PI.rmr M u r  Spscrromeby. 
CVAA = Cold Vapor Atomic Abeoqhon. 
G C M S  = Gre ChrormtogqhyM~~ Spscrromeby. 
FID = Plrme I o d o n  Detsaor. 
PID = Photo I o d o n  Detector. 
HPLC = High Performance Liquid Chrormtopphy. 
W - UI&aviol# Dsrsctor. 

3550 

3550 

3550 

Purge and Trap 

Purge and Trap 

Extraction 

2,4,5-Trichlorophenol 

4,GDinitro-2-methylphenol 

2.4,GTrichlorophenol 

3550 

5030 

Extraction 

Extraction 

Extraction 

GC 

GC/MS 

HPLC 

5030 

5030 

3550 

Extraction 

Extraction 

Extraction 

8090 

8270B 

8310 

HPLC 

GC 

8330 

3550 

3550 

GC 

GC 

GC 

3550 

3550 

3550 

8121 8310 

8121 

8121 
- 

8070 

HPLC 

GC 

GC/MS 

I 

8330 

8151 

8270B 

GC/MS 

GC/MS 

GC/MS 

8270B 

8270B 

8270B 



Table 5-3 

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

Refer to: 
SW816-30MAb 
swE46-3050Ab 

Cllibntion blank (CCB) 

Daily, prior to slmpk 
'nnlyir 

Pdlowiq Interference check 
staadrmh d after Mry 10 
sampler d at end d 
aarlytial bAtch 

< Quantitation limits 

1. Reput CCV 
2. If still out, identify and 
corrrct pmbkm, then rernalyrc 
all sampks since last valid CCV. 

1. Re-laslyle CCB 
1 If is still contaminated, 
ideatiij and corrrct source of 
~ O I l ~ ~ l i ~ ,  then R p t  
calibntioa blank analysis 
3. Rc-laslylc d l  nmpks  since 
laat valid CCB, if aefe9lry. 



Table 5-3 (Continued) 

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

I One LCSILCSD for a c h  
direction batch and a c h  
&&tical batch 

amlytial rua or twice per 8 

Method bknlr One per digestion batch .ad 
uul+l batch 

Rcrovcria within QC 
amptancc criteria in 
Tebk 5-8. 

< qwntiution limits (QL) 

A c c u w  
1. Re-mnalp LCS/LCSD. If 
recoveries for same anaiytes arc 
still out, stop, identify and 
mmcc probkm before 
praccdiig. R*digdion may be 
ncccEsrry. 

Rrcisim: 
2. Reanalyze LCS/LCSD. If 
rrcovcria for ume aeiytes arc 
still out, stop, identify ud 
mmcc probkm before 
p=='ing. 

ekment q w h m  if necessary 

1. If the ample ekment 
cwecntnlion is <QL or the 
vmpk e k w n t  rmrcntnlion is 
> 10 times the maccnmlion in 
the method blank, UKn q o r t  
~ u u ~ U  ~d f i t C  Q(IER 
2. Otbenirc, rcdi*/rc- 
analyze if still wilhin HT and 
enough mlpk dumc; if wc 
within HT or enough m e ,  
contact CEC for dcririoa 



Table 5-3 (Continued) 

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

M e w  y 

Refer to: 

'IWQA 

Linearity Cluck 

Initial Calibration 
(5 point a d  a blank) 

Initial Calibration 
ver i r i t ioa  (Icv) 

m 8 m  
hslvcr 

1 MS/MSD per d ip l ion  
batch 

Duly before my analysts 

Daily before batch one is 
a- 

Recovery within QC 
.ccepuncc criteria in 
Tabk 5-9. 

H i e s t  point at which the 
nmvery d the standard is 
within 10% d the upeaed 
wlue 

90 - 110% of theoretical 
n l u e  

curstire 
klir' 

1. If either MS or MSD is 
outride d eauracy or precision 
tokranm and LCSILCSD is 
m p t r b k ,  then flag MS/MSD 
rrrults and write QCER 
2. CoaW CSC to determine if 
spccinl measures should be 
performed in m attempt to 

 mat^ interfereaces 

No data will be reported for any 
ekment that exceeds the upper 
limit d the b u r  range by more 
than 10%. 

Idcat@ and reput outlying 
point(s); rrulculate curve using 
reputed points 

Aceu~ey: 
1. Reput calibration verification 
2. If still out, identify and 
wmct pmblem, run calibration 
verification again; if still out, 



Table 5-3 (Continued) 

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

After ICV 

Pollorwing each CCV and at 
end d batch 

One per d&Uh batch and 
rnrlytial batch 

One US per uch d e t i o n  
and urslytral batch 

kwPtmw 
critai* 

Within *QL 

Within *QL 

Mursurtd mcentretions 
for all ekments must be 
<qurntitation Limit (QL) 

QC ampcsncc niteM in 
Table 5-8. 

still out, malibnte 

Rcsnrlylc alibntiaa blank if 
still out, mmct problem and rc- 
analyze aU smpks finse Inst 
valid CCB. 

1. If the sample ekment 
cunccntretioa b <QL or if the 
n m p k  ekment consentration is 
>10 tima the maantretion in 
the method blank, then repotl 
results and write QCER 
2 Otherwise, redigest/ 
r e d y l c  if still within HT and 
enough sample vdumc; if not 
within HT or enough sample, 
contact CSC for e o n .  

1. Arcureey: 
Rc-analyze US. If reecucry for 
came adytea  are still out, stop, 
identify, and coned pmbkm 
before pnreeding Digrstion 
batch may need to be rc- 

p = p . d .  

2. Precision: 
Rc-analpe L€S. If r t e o ~ r y  for 
same rndytcs are still out, stop, 
identify, and coned probkm 
beforc pnmeding. 



Table 5 3  (Continued) 

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

(Continued) I One MS/MSD pair per I Rtmverier within QC 
d~gcstioD batch acceptance dtcr ia  in 

Continuing C.LibntioD 
VeIikatioD (ccv) 

Aftcr l&b sample uid at tbe 80-1#)9b of true value 
end of tbe batch 

1. If either MS or MSD is 
ou(sidc of either accumcy or 
p W o n  tolerances and the 
U S / u s D  results arc 
amptabk, then flag MS/MSD 
mults and write Q-R 
2 Coalact CSC to determine if 
rpeci.l mururer rbould be 
petformed in an attempt to 
rrrdvc matrix intetfercnccs. 

-=r 
1. Repeat calibration urifiition 
2. If rtill out, identify and 
mrmt probkm, then m a l y r e  
all vmpleo d y z u l  since k t  
valid CCV. 



Table 5 3  (Continued) 

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

Daily, prior to sample r 20.995 
anal* 

Once per multipoint Within *IS% d upccted 
ulibntioo before vmplcs n lue  
a= uulvltd 

-- 

Onec pet multipoint Within * L5% d expected 
alibntioo before umpks d u e  
a = - b = J  

One per each p r r p m h  <QL 
batch Ood .nrlytial batch 

1 U S / U S D  pair per batch QC aeecptance criteria in 
Table 5-8. 

R c p t  d i b n t i m  

1. Rcamly7E ISV 
2. If still out, identify and 
corrcfl problem and repeat ISV 
3. If still out, r e p t  initial 
cdibntioo 

1. R c p t  ICV 
2 If still out, identify and 
corrcfl pmblcm and repeat ICV 
3. If still out, r e p t  initial 
alibnticm 

1. If the sunplc analytc 
mncentntion is <QL or the 
m q k  a d y t c  conccntntim is 
> 10 times the amcentntiw in 
the method blank, then report 
nrultr and write QCER 
2 Othenvk, re-prepare samples 
if still within HT and enough 
fampk vdume; if not within HT 
or enough ample, contact CSC 
for decision. 

1. Rcanalyrc US 
2. Identify and c o d  problem 
3. If still out, redigest and 
reanalyze aflcacd ampler 



Table 5 3  (Continued) 

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

1 MS/MSD per pqrat ion  
batch 

QC acceptance criteria in 
Tabk 5-9. 

1. If either MS or MSD is 
outside ol either accuracy or 
prrciEicm toknnar and the 
LCS/LCSD is aacptabk, then 
flag results and write QCER 
2. Cwt.ct CSC to detenninc if 
Epcci.l murules rbould be 
performed io an attempt to 
rrrohrc ~ t r L  interfelvnas. 

'All wrreetive r(ioor associated with project wrk dull be documented and the records maintained by the laboratory. 
1Tm M e w  for Rnhutinfi Solid Waste, U S  EPA, SW846, Wnal Update 11.9/9). 
NA = Nor Applrrbk. 



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 

Volrtik orpnia lad 
-tile oorpnia 

Refer to: 

Biannually or wben daily 
dibrntion fails to meet 
acceptance criteria 

At the begininnin& 
fdbving every 10th run- 
pk, lad at the end of 

One W / U S D  p i r  per 
cxtmction blcb a d  
rnstytrrl klcb 

%RSD ~ 2 0 %  for average Identify and repent outlying point(s); 
RPs or calibration cum recalculate cuwe using repeated 
Combtion eoeffwient (r) point@) 
2 0.995 

intcrrtt must be within 2. If still out, identify and comet 
*IS% d truc value for probkm and r c p t  ulibrntion check 

R;caMry for all analyter I 1. Accuncy: 
within QC Acceptance a. If the same anrlyter are out in both 
criteria in Tabk 5-8. the USflXSD and if the calibration 

check r t k d  is -ptable, contra 
CSC for dcrisioD to p r d  or 
rrcarnct. If sampks must be 
anal@ without rrcrtrrction, flag 
sample data for failed analyter. If 
analytcs in calibratioo c k k  sundard 
are out, correct instrument probkm. 
b. If one or more rnalytcs is out in 
either US or LCSD, then rnalyLc 
prrvioudy acceptable ulibrntion chcck 
stP&rd for the analytu that failed. 
If analyter in ulibmtion check 
standard arc in, pnmed with m a l p s .  
If analytec arc out, correct instrument 
problem. 



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 

One US/LCSD p i r  per 
utnetioabatchand 
analytical batch 

AraCrrta 
Critgir 

RcaMq for d l  malyter 
witbin QC Aceepnec 
CIitcIia in Tabk 5-9. 

QC Accepturn criteria Table 
25-13 

Tnbk 5-10 Surmpte limits 

2. P d o n :  
Demonstrate acceptable R P b  oa 
analyle~ that failed by reanalyzing 
prcviourly acccptnble 3rd US. If 
RPDs are in, proceed with amdysa If 
Mnlytcr uc w t ,  mmct iartrumenl 
problem before procsedhg, 

1. If either MS or MSD is outside of 
either ururncy or precision tolerances 
and LCS/LC5D results are acceptable, 
flng MS/MSD results and write QCER 
2. Contact (SC to determine if special 
mucures should be performed in an 
attempt to rCEdK  mat^ interferences 

1. Chcek chromatopam for 
iuterfemnaq if found and L€S 
passing, flag data and write QCER 
2 If no O g i p b k  cause, chcek 
instrument performance; if problem 
found, correct and re-anaiye affected 
samplca 
3. If m e  of the a h ,  ~ c d n c t / m -  
analyze if still within W and enough 
sample volume; if not within HT or 
enough sample, contact (SC for 
decision. 



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 

8090,8110, rcmi-ud.tik orpnics 
8121,8510, 
8330 Refer to: 
(Cwtinucd) SW8168000Ab 

SW816rnb 

'AU comctk rtiollc .fcocinted with ptojcEt work shall be documented and the records maintained by the laboratory. 
'Tat Methob for Wurting Solid Waste, U.S EPA, SWW M Updoe 11,9/94. 
NA = Noc appliobk. 

1. If m p k  analyte concentration is 
< QL or if sample andyte 
mcentration is > 10 timer the 
concentration in the method blank, 
then report results and wile QCER; 

2. Otherwise, rrtxtnet/rr-analyze if 
still within W and enough sample 
volume; if not within IW or enough 
ampk,  contaci CSC for dceLion. 



Table 5-5 

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

&-point alibntioa Biannually or when %RSD c 20% for a ~ r a p  RFs 
(fm wuutrtcs) daily alibratim fails or calibration cum mnelstion 

to meet raxpt.lur eoefli int  (r) 20.995 
criteria 

Initial duly Daily, before sample W r y  for any a n a l p  within 
Cllibntioa d r * r  f l5% of aominrl oooantration 
Verifiatiw (ICV) for prhmry column; *20% for 

ewfinnrtioacolumn 

I One LCSILCSD pair W r y  for dl uulytes within 
p r  extrvtioa batch I QC raxpt.acc criteria in 
A d  a d y t i d  batch 

Identify and repeat outlying point(s); rcalculate 
cum using rrputcd points 

1. Repeat ICV 
2 If still out, identify and correct problem before 
p"rceding 
3. Rculibrate if nwcsary 

1. Accuracy 
a. If Ihc same analytcc are out in both the LCS and 
U S D ,  and the calibration check standard is 
acceptable, eontact <SC for decision to proceed or 
re-cxtnct. if samples must be analyrcd witbout re- 
extraction, flag u m p k  data for failed analytes. If 
pnplytcs in calibration cheek rmdard are out, 
correct instrument pmbkm. 
b. If w e  or more analytcs is out in either US or 
LCSD, then analyzc previously raxptabk 
alibration check standard for the a d y t c s  that 
failed. If analytcs in calibration check ;tmdard are 
in, proceed with a d y w r  If analytu are out. 
correct instrument probkrn. 
2 PrcEision: 
Demonstrate ureptable RPDs on wlytes  that 
fuled by reanalyzing prtviwsly amptabk 3rd LCS. 
If RPDs are in, pnrccd with uuljxcs. If ady tes  
PTC out, comet instrument problem. 



Table 5-5 (Continued) 

Aawkd 
Mdbii 

Soso, 8151 
(Continued) 

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

Refer to: 
SWIUdmb 

Continuing Every ten samples 
Calibntion and at eod d batch. 
veriiiatioa (ccv) 

Breakdown check DaiJy prior to analysis 
( E a d ~  and DDT) d sunpkr a d  rr 

n d t d  during 
arrrlysk 

MS/MSD 1 MS/MSD pnir for 
ueh eatfaction batch 

.)Primary y : r y  d 
malytes within * 15% of 
nominal coacentntiw; 
Coaf~~cion: *#Ylbd 
nominal coaccntntion 

I 1. Repeat CCV. 
2. If still out, identify and m m d  problem. 
3. Re-onalyze all samples since last d i d  CCV. 

b)Onping alibntiolr alulytcs 
elute within daily RT win- 

I Perform system minte lurn .  

QCAcecptsaa CriterL in 
Table 5-9. 

Tabk 5-10 Only one surrogte 
must meel rrnptr~cc criteria. 

1. If eitber MS or MSD L outside d either 
~ ~ u r n c y  or p d o n  t d e n n m  and LCS/USD 
results arc .aept.ble, then flag )dS/MSD laults 
and write QCER 
2. Contr t  CSC to determiac if opeeirl mcprula 
should be performed in M attempt to rrrdve m n t ~  
intcrfercnrrcs 

1. Cbcck duomatogam for intcrfercncec; if fouod 
and LC3 p i n g ,  flag data and write OCER 
t If no l r r igubk caw, deck instrument 
perfomnee; if problem found, m m r t  and re- 
u u l p  affected umplcs 
3. If none of the a h ,  r c - m t ~ / r c - a l u I p  
samples if still within HT .ad enough sample 
volume, othemiac contact CSC for decision. 



Table 5-5 (Continued) 

Summary of Calibra 
Pesticides, PC1 

:ion and Internal Quality Control Procedures for 
Is, and Herbicides by Gas Chromatography 

Refer to: 
~ 3 5 0 0 A b  
S W ~ # O o I  
SWSIMIOOQAb 

E r h  extrrtion batch 
.Dd erh analytical 
batch 

< Quantitation limits (QL) 1. If the sample nnalyk concentration is <QL or the 
sampk analytc concentration is > 10 t ima the 
concentration in the method blank, then =port 
rrsults and write QCER; 
2. Othenisc, re-extnct/m-analyze if still within HT 
and cmugh tuapk d u n e ;  if not within HT or 
enough samde. contact CSC fot decision. 

'AU corrective actions .Pocisttd with project worL rh.U be documented and the mrb maintained by the laboratory. 
%st MetbodE for Enluatin~ Solid Waste, US. EPA, SW816, F m l  Update Il,9/W. 
NA - Noc appliabk. 



Table 5-6 

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

Aarlylc at the beginning d u c h  anrlythl 
ctqucncc a d  at the beginning of m r y  
subrcquent 12 houa (if applicabk) 

AmalyLcdrt thebeginningducb 
r r l y l i a l  sequeoec and at the beginning of 
m r y  subsequent 12 h a  (if rppliabk) 

One LCS/USD pair per .arlytial batch 

AccaltrPcs 
CrilaJr 

b b l i s h e d  criteM in 
method 

1. SF'CCr'C 
2. %RSD 40% for CCC 

1. SPCCr' 
2. CCC p a n t  difference 
(%D) <2046 lcfovery 
relstivt to ICAL 

RTMust be <3U recond 
change fmm daily CV 

IS: HCP' a m  must be 
within r factor of 2 from 
d 8 i i  CV 

R c w r y  for rU rnrlytu 
within QC Acceptance 
Criteria in Trbk UI. 

Corrsdirr 
Actbr' 

1. Repeat BFB analysis. 
2. Adjuat MS tune until criteria met. 

Repeat Spoint calibration 

1. Rcput CV 
2. If still out, identify and correct 
pmbkm, run CV Ppin; if still out 
d i b r a t e .  

1. Inrpea system for malfunctions. 
2. b k e  appropriate system 
cometioao, if ncaxsary. 
3. Runstylr samples rnrlyrrd while 
+tern  was malfunctioning unless 
matrix interferences demonstrated. 

1. Accumey: 
a. If rccovcricf for the same rnrlytes 
rre out in both the LCS rod LCSD, 
stop and correct pmblem. If obtain 
CSC r p p m l  to proceed, write 
QU?R 
b. If one or more rnalytcs is out in 
either the LCS or LCSD, rnalylc r 
3rd LCS. If the rceovch for the 
3rd LCS are amptable, pnmcd 
with mrlyses. If same rnalytes arc 
out, stop m d  correct instrument 
pmblem. If obtain CSC r p p m l  to 
proceed, write QCER 



Table 5-6 (Continued) 

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

Rcfcr to: 
SW846SMOL 
SWB4M100QA' 

hfiirrr - 
One US/LCSD pair per andytial batch 

1 MS/MSD pair for each cdnrtioll batch 

Rccmery for all analytcs 
within QC Acceptance 
Criteris in Tabk 54. 

Tabk 5-10 acceptance 
criteria 

Grsathe 
Artio' 

2. Precision: 
Dcmonrtmtc arnptablc RPDs for 
anslylcr that failed by malying a 
3rd US. If RPDs betwr.cn the 3rd 
and either US or  LCSD arc 
acccptabk, proceed with malyrcs. If 
RPDs arc still not IcEcptable, stop 
and comet inctrumcnt problem. If 
obtain CSC approval to pnmcd, 
d t c  QCER 

I. If cithcr the MS or MSD is 
outside d either accuracy or 
prreirion tderancer and LCS/LCSD 
rcrultf arc acceptable, then flag 
MS/MSD results and write QCER 
2. Contact CSC to dctcmine if 
special measures should be 
performed in an attempt to d v c  
matrix intcrfcrcnns. 

1. Cbeet ehromatogun for 
interfcrcwtr; if found and US 
plrsiag, tlag data and write QCER 
2. If no assignabk aure ,  check 
instrument performance; if problem 
found, comet and rc-.nelyre the 
affected 3. If none sampler d thc a h ,  FC- 

c a m a / r c r ~ l y l e  if still within HT 
and enough sample volumc, 
otherwise contact CSC for decision. 



Table 5-6 (Continued) 

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

Volrtik OrpDic Method blank 

-pou* 

Refer to: 
SW&(6-m 

swwmooAb 

'All c o w  rctioar associated with project wodt h l l  be documented and the records maintained by (be laboratory. 
'Test ~ c t h o d s  for ~nlwting sdid Waste, U.S. EPA, !W846, f 5 ~ I  Update n,9/91. 

1. If a m p k  a-c concentration is 
<QL (except for analytef listed aa 
emptiarr)  or if the ample atulytc 
concentration is > 10 times the 
concentration in the method bhl r ,  
then report results and n i t e  QCER 
2. Othtnisc, rclxtnct/rc-malyze if 
still within IW a d  enough ample 
vdume; if not within HT or cnough 
ampk ,  contna CSC for decision. 



Table 5-7 

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

Cbcc l rdmmsrpcan l im 
intcrrsititr u s i q  DPI'PP, 
(4,4'-DDT, 
pentvhloropbenol and 
beddine  to be included 

Pi-point ulibntion for d l  
eommt*Mil.bk 

Cdibntioa Vetifi t ion (CV) 

Internal Standards (IS) and 
Retention Times (RT) 

Mid.r 
PtsraEJ 

At the beginning d each 
a d y t i a l  squcaec Md at the 
beginning d each rubrcquent 
12 hour period, if applicabk. 

Atbeginningdeach 
aarlytial ticqucacc and at the 
b e w i g  d each subsequent 
12 hour period, if 
appliabk.(CV Eundrrd is 
prepared from a collantntcd 
a w b i l  crrcry tvo wcclr). 

AU nmpkr,  U ~ d r r d r  and 
bLnLs 

- - 

Ion Abundance criter* in 
Tmbk 3 d SW846-8270Bb 
- Degradation d DDT to 

DDE and DDD 520% 
- Benzidinc and 

pentschloraphend must 
each uned 7000 area 
counts wtb I tailing 
factor of <3  at 10% peak 
height- 

1. %RSD <30% for each 
individual CCC 
2 SPCW B v e r y  RP 
r 0.w 

1. SPCW R P r O . O S O  
2. CCC? percent diffemnrc 
(%D) 4 0 %  from a v c r y  
RP 

RT: Must be < 30 ~ceond 
change from daily CV 
1S:Earoeted ion area counts 
must be within a factor d 2 
from the daily CV. 

Ion Abundance: 
1. Rc-analyze DFIPP. 
2. Adjust MS tune until 
analysis d DPI'PP passes 

Column/Injection Port: 
1. C ~ M  i n j a h n  port, if 
nctxssq. 
2. Remow lirrt 6 to 12 inches 
d dumn,  if neasury. 

Repeat collccntntioac not 
meeting criteria. 

1 . R u M l p C V E u n d r r d  
2. If still w t .  identify and 
c o m a  pmbkm. 
3. Rurulyze CV standard 
.pin. 
4. If still out, perform a new 
multi-point alibntioa. 

1. ~a~ rsmpk if out d 
rpecifmtioa (unless matrix 
interfemnrc dcmonrtnted). 
2. If still out, identify and 
c o m t  problem. 
3. Rcanalyrc afiected rsmpkf, 
if necessary. 



Table 5-7 (Continued) 

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

One LCS/LCSD pair for 
CJ& extraction batch and 
coch a d y h l  batch 

R#.cNcry for all analytes 
within QC Acceplmx 
Criteria in Tabk 5-8. 

1. Accuracy: 
a. Lf the same anrlyter are out 
in both the US a d  U S D ,  
then malyre a 3rd previously 
m p t a b k  US for the 
d y t e r  that Likd. If 3rd 
US k a m p I ~ b k ,  contact 
CSC for deckion to proceed 
or recxtract. If samples must 
be anal@ without IZ- 
extraction, fhg dsta for failed 
alulyter If analytcr in 3rd 
LCS are out, c o m a  
itutrument probkm. 
b. If one or more mdytes is 
out in either US or U S D ,  
then uulycc previously 
urcpebk 3rd US for the 
a ~ l y t e r  that failed. If 3rd 
US analytes in, proceed, if 
out, corm3 instrument 
problem. 
2. Reckion: 
Demonstrate acceptabk 
RPDs on analytes that failed 
by runalyLing previously 
amptable 3rd LCS. If RPDs 
in, proceed, if out, c o m a  
instrument probkm. 



(Continued) 

Table 5-7 (Continued) 

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

QC Acctptancc Criteria in 
Tabk 5-9. 

1. If either US or MSD is 
outride of either rrrumcy or 
precision toknneec and 
U S / U S D  results l lc  
earptnbk, then flag 
MS/MSD results and write 
QCER 
2. Coniaa (SC to determine 
if opeeial m u r u m  should be 
performed in an attempt to 
rrsdK matrix interferences. 

Table 5-10 miteria. 
Comctin actha rquircd 
only if more t h n  1 acid 
and/or 1 base surrogate 
ucecdr mitcrir. 

1. aheck chromstogram for 
interferences; if found and 
USpPffing, f lydataand 
Wite QCER 
2. If no assipable caw. 
check inrtrument 
pedonnancr; if problem 
found, mmet rad m-anllyrc 
JFeacd sunpler 
3.11 none of the &me, re- 
ertmct/rcadylc vmpler if 
EtiU within HT and enough 
runpk volume, otherwise, 
coniaa CSC for declion. 



Table 5-7 (Continued) 

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

I Method blank I Ebch extraction batch md  

'AU m& d o n s  rrcocirtcd with pmjcct work shall be documented and the words minlained by the laboratory. 
Test Methods for Enluathg Sdid Waste, US. EPA, SW846, P i 1  Update 119194. 
SPCC = SyEtrm Perfonnracc aKcL Compouadr 

All analytcs < quantitation 
limits (QL) 

1. ff sample analyte 
cancentmion b <QL or if 
the sample rnalyte 
concentration is > 10 timcs 
the concentration in the 
method blank, then report 
results and write QCER; 
2. OtherviK, rccItrrct/rc- 
analyrc if still within HT an- 

I enough sample vdume; if not 
within HT or enough sample, 
conlaa CSC for decision. 

'ax = calibration Ckct Corn-. 
I'be fdloving rnrlytes we four point cllibraticm cum to determine the average RP due to emtic  behavior d these analyter: benzoic acid, and 2,4-dinitrophenol. Thc following use r RP 
obt.ined from r si@c .lulpiE d .a aliquot of the individual w l y t c  because d emtic  rerpwre, dccompoliCiar o r  other problems with the mnalytcs: heucblorophcm. 
NA=Nocrppliablc 



Table 5-8 

Summary of Acceptance Criteria for Laboratory Control Samples 

11 METALS 11 

II Lead 

METHOD 6020 . 

11 Selenium I 80-lu] I 20 11 

Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 

11 PESTICIDES and PCBs 11 

80-1U) 

80-120 

80-120 

80-120 

80-lU] 

Silver 
Thallium 

20 

20 

20 

20 

20 

METHOD 7470/747lA 
Mercury I 80-120 1 20 

METHOD 90U 

80-120 

80-120 

METHOD 8080 

20 

20 

Aldrin 
Chlordane 
Dieldrin 
Endosulfan I 
Endosulfan I1 
Endrin 
Heptachlor 
Heptachlor Epoxide 
Methoxychlor 
Toxaphene 
PCB-1016 
PCB-1221 

PCB-1242 
PCB-1248 
PCB- 12.54 

G l 3 7  
45-119 
42-U9 
45-153 
10-202 
44-151 
40-136 
37-142 

34- 166 
41- W 
52-152 
15-178 

38 
40 

30 
40 

65 
32 
38 
40 
40 

50 
44 

20 

39-1U) 
38-158 

66- 122 

20 
20 
23 



Table 5-8 (Continued) 

Summary of Acceptance Criteria for Laboratory Control Samples 

m I Rccisioll (PRD) 
VOLATILE ORGANICS 
METHOD 8021 

I[ Benzene 

11 Carbon Tetrachloride I 42-141 I 50 

11 Chloroethane I 43-158 I 52 

I1 Chloroform I 53- W I 36 

Hexachlorobutadiene 

Methylene Chloride 

Naphthalene 

Toluene 

1,2,4Trichlorobenzcne 

l,l,l-Trichloroethane 

1,1,2-Trichloroethane 

I Methyl Ethyl Ketone I 10-111 I 40 

Trichloroethene 

Trichlorofluorornethant 

Vinyl chloride 

52-145 

44-150 

67-U3 

64-144 

W U 9  

59-U6 

64-160 

41 

56 

42 

22 

53 

47 

53 

METHOD 8240B 

51-140 

58-152 
44-173 

SEMIVOLATILE ORGANICS 

METHOD 8070- 

N-Nitrosodimethylamine I I 36 

METHOD 8090 

48 

37 

61 

40 

40 
2,4Dinitrotoluene 
&f%Ditrotoluene 

METHOD 8110 

10-125 

10-126 



Table 5-8 (Continued) 

Summary of Acceptance Criteria for Laboratory Control Samples 

11 METHOD 8151 11 

11 METHOD 8270B 11 

11 Phenol I 41- 105 I 24 ! 

Bis(2-EthyIhwy1)phthalate 
Butyl Beazyl Phthalate 
4-Chloro-3-Methylphenol 
2-Chlorophenol 
Di-n-butylphthalate 
Diethylphthalate 
2,CDimethylphenol 
Dimethyl phthalate 

11 METHOD 8310 11 

10-158 

10-152 

45- 113 

45-101 

10-118 

10-114 

15-151 

10-112 

40 

40 

25 

25 
50 

40 

22 

40 

Fluoranthene 
Fluorene 
METHOD 8330 

Nitrobenzene 1 52-152 I 30 

56-136 

10- 142 

23 

40 



Table 5-9 

Summary of Acceptance Criteria for Matrix Spike Analyses 

w I R-=Y (96) I Prccisioo (PRD) 
METALS 
METHOD 6020 

Arsenic 1 75- 125 I 20 

Barium I 75- 125 I 20 

Chromium 1 75- 125 I 20 

Lead 
Nickel 

Selenium 

METHOD 7470/7471 

Mercury 1 75-125 I 20 

METHOD 90l2 

Cyanide I 75-125 I 20 

PESTICIDES and PCBs 

Silver 
Thallium 

I[ METHOD 8080 

75-125 

75-125 

75-125 

Chlordane I 45-119 I 40 

20 

20 

20 

75-125 
75- 125 

Dieldrin I 42-339 I 30 

20 

20 

Endosulfan I 

Endosulfan II 
Endrin 
Heptachlor 
Heptachlor Epoxide 
Methoxychlor 
Toxaphene 

45-153 

10-202 

44-151 

40-U6 
37-142 

34- 166 

41-126 

40 

65 

32 

38 
40 

40 

50 



Table 5-9 (Continued) 

Summary of Acceptance Criteria for Matrix Spike Analyses - I I 
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 

METHOD 8070 11 

l,l,l-~richlorocthanc 

l, 1,2-Trichlorocthane 

Tetrachlorocthcne 

Trichlorocthene 

Trichlorofluorornethanc 

Vinyl chloride 

59- w 
64-160 

53-150 

51-140 

58-152 

44- 173 

N-Nitrosodimethylamine I 40-135 I 36 

METHOD 8090 

47 r 
53 

57 

48 

37 

61 

METHOD 8240B 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

40 

65 

40 

Acrolein 

Carbon Disulfide 

Methyl Ethyl Ketone 

METHOD 8110 

Bis(2-Chloroeth0xy)methant I 47-152 I 59 

10-125 

10-126 

SEMIVOLATILE ORGANICS 11 

22- 164 

35-24 

10-111 

40 

40 



Summary 

Table 5-9 (Continued) 

of Acceptance Criteria for Matrix Spike Analyses 

bw 1 WIY (96) I RbdSion (PRD) 
METHOD 8l21 
Hexachlorobenixne I 23- 118 I 39 

- - 

Hexachlorocydoptntadiene r 5-116 

Hexadoroethane 9-US 

- - 

65 

53 

2,CDimethylphenol 

Dimethyl phthalate 

4,6-Dinitro-2-methylphenol 
Di-n-octylphthalate 

Phenol 
2.4 J-Trichlorophenol 

2,4,6-Trichlorophcnol 

METHOD 8151 

Pentachlorophenol I 10-150 I 40 

METHOD 827OB 

15-151 
10-112 
10- 181 
10-146 
41-105 
39- 123 

37-144 

Bk(2-EthyIhwyl)phthalate 
Butyl Benzyl Phthalate 
4-Chloro-3-Methyiphenol 

2-Chlorophenol 

22 

40 

93 

50 

24 

27 

40 

METHOD 8310 

T / ~i-Gbutyiphthalate 1 l K l l 8  50 1 

10- 158 
10-152 
45-1U 
45-101 

28 

40 

Fluoranthene 

Fluorene 

40 

40 

25 

25 

METHOD 8330 

Nitrobenzene 1 52- 152 1 30 

56% 

10-142 



Table 5-10 

Summary of Surrogate Spike Acceptance Criteria 

~4,5,6-Tctrachloro-m-xy1cnc (TCMX) 19-132 

Dibutylchlorcndatc (DBC) 47-126 

Decachlorobiphenyl 45-U1 

METHOD 8151 HERBICIDES 

54-DB 20-160 

54-DCAA 10-148 

METHOD 8021A 

2-Bromo-1-chloropropanc I 70-130 

Fluorobenzenc I 70-130 

VOLATILE ORGANICS 

METHOD 82406 

Toluene-d, I 68-123 

4-Bromofluorobcnzene 64-126 

Dibromofluoromcthanc 80-Utl 

12-Dichloroethanc-d4 46-143 

METHOD 8090 

2,4,5,6-Tctrachloro-m-xylcnc (ECD) I 19-U2 

SEMNOLATILE ORGANICS 

11 METHOD 82706 

METHOD 8310 

4-Tcrphenyl-d,, I 28-106 

METHOD 8330 

3,4-Dinitrotolucnc 1 40.140 



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. 



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 accumulated 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. 

Sam~le  Trackinn 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 



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

process. 

AU pages of the field logbook will be signed and dated by the s u p e ~ s i n g  

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 dateithe, sampler, required analysis, and preservation will be entered on the 

sample label for each container. Chain-of-custody documentation wil l  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. AU 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. 



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. 

Laboratom 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. 

Data Analvsls and Rewrting 

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. 



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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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 health 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 £ram 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 

have 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. 

AU 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 

planned at the site; and (3) exercise reasonable caution at all times. 



AU site visitors must receive prior approval from the SSHO and may visit 

only for the purpose of observing 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 

Noticen 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. 



SITE DESCRIPTION AND FEATURES 

General 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 a u g e ~ g  to collect soil samples, and 

surveying borehole locations. Field activities are anticipated to begin in April 1996 and 

conclude in June 1996. 

Site Descri~tion 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 fiom recovery of ethyl ether. The basin was originally 

constructed in the location of a nitrocellulose (NC) fines settling lagoon 



Figure 2-1. Vicinity Map, Radford Army +munition Plant, Virginia 



Figure 2-2. Site Characterization Program, Radford Army Ammunition Plant, Virginia 
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Figure 2-3. Work Zones 
Radf ord Army Ammunition Plant, Radf ord, Virginia 



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 1986187, 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 i d e n w g  locations for collecting background 

samples. These locations are not expected to have levels of contamination of concern. 



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 

Name 
Corps of Engineers 
Steve Lantz 
Kent Balden 
Radian Corporation 
Tor Rothman 
Bob Hearn 
Tom Weeda, CIH 
Todd Church 
Mark Johnson 
Bedford Environmental 
Drilling Services 
Jim Stevens 
Draper Aden Assoc. 
Surveying Company 
Thom Rutledge 
RAAP 
J e w  Redder 

Project Manager (804) 441-7519 
Project SHM (804) 441-7677 

Contract Manager (703) 7 13-6420 
Project Manager & SSHO (703) 713-6410 
Project SHM (919) 466-1232 
Lead Investigator & Alternate SSHO (703) 713-6461 
Investigator and Alternate SSHO (703) 713-6400 

Safety Administrator (540) 586-1449 

Assistant Survey Manager 

Proiect Officer 1 (540) 639-7536 
3.1 ms Proiect 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 

A approval of the SSHP. 



Coms Safetv and Health Mananer Role 

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. 

3 3  Radian Proiect Mananer 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. 

3.4 Radian Safetv 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. 

3.5 Radian Site Safetv and Health OfKcer (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 



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, highhght any s p e d c  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 monitoring/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. 

5.  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, R A N ,  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. Heam. Mr. H e m  has 

success£ully completed the 4bhour HAZWOPER Training and is current on the 

supervisory and annual update requirements. Mr. H e m  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 seked as an on-site safety officer on many projects. He 

has completed his 4bhour HAZWOPER Training and supervisory training and is current 

on the annual update requirements. 
.I 



Field Personnel 

AU 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. Notifyrng 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. 



Radian Cornorate Occu~ational Health Phvsician' 

Review and oversight of the Radian medical surveillance program is 

provided by: 

Dr. Virginia J. Derbexy, MD 
11149 Research Blvd., Suite 300 
Austin, Texas 78759 

Dr. Derbexy is Board Certified in Occupational Medicine. 

'Radian also contracts with an occupational medicine group locally. 



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 (RAM) 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); 

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 

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. 



/--. 
5.0 WASTE CHARACI'ERIZATION 

Waste Types: (Check all that apply) 

( ) Liquid 
( ) Sludge 

Waste Characteristics: (Check aU that apply) 

( ) Flammable ( ) Corrosive 
) Reactive ( ) Volatile 
( ) Carcinogenic ( 1 Inen 

Sludges: (Check all that apply) 

( ) Asbestos 
( ) Other: 

C 

Solids: (Check all that apply) 

( ) Asbestos 
( ) Other: 

( ) Toxic 
( ) Radioactive 
(X) unlolown 

( ) Petroleum sludges ( ) Septic 

Hazardous Materials Summary: (Check all that apply) 

Chemicals: 

( ) Acids ( ) Metals 
( ) Caustics ( ) Pesticides 
( ) Halogens ( ) PCBs 
(X) Other: Multiple - see Section 6.2 

( ) Phenols 
( ) Paints 
( ) Solvents 

( ) Fuel Oil ( ) Gasoline ( ) Diesel 

CL. 
( ) Other: Petroleum Hydrocarbons/Unidentified Source 



- 
6.0 PROJECT HAZARD EVALUATION 

6.1 Hazard Analvsis of Work Task 

6.1.1 Task Mobilization/Demobilization/Sur~~s/Drilling 

Potential Hazards: (Check all that apply to either exirting conditions or are a result of site 
operatiom) 
( 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 
0 c ( X )  D 

Respirator: ( ) SCBA ( ) Airline/Emerg. Egress 
(Level C or above) ( ) PAPR ( ) Fullface 

( ) Half Mask ( ) OV/HEPA Combo Cart. 
( ) Other Cart: 

Protective Clothing: ( ) Tyvek 0 hraMx 
( ) PE Tyvek ( ) splash 
( ) Other: 

Head/Ey e/ 
Hearing: ( X )  Hard Hat ( X )  Safety Glasses 

( 1 Goales ( ) Face Shield 
( X )  Ear Plugs/Muff 



Gloves: ( ) Nitrile 
(Outer/Inner) 

( )  
( ) PVA 
( ) Butyl Rubber 

( 1  

( X )  Work Gloves 
( 1 

(cotton/leather) 
( ) Other: 

Neoprene 
Latex (inner) 
Vinyl 

Footwear: ( X )  Steel-toed Leather 
( ) Chemical Overboots 
( ) Other: 

Task: Sample Collection 

Potential Hazards: (Check all that apply to either aisting condiriom or are a result of site 
operataom) 

(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: lnitial 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: 0 A 0 B ( X )  Modified D 
0 c 0 D 

Respirator: ( ) sCBA ( ) Airline/Emerg.Egress 
(Level C. Or above) ( 1 PAPR ( ) Full face 

( ) Half Mask ( ) OV/HEPA Combo Cart. 
( ) Other Cart: 



Protective Clothing: ( 1 
( 1  
( )  

Gloves: 

Footwear: 

Tyve k ( ) Saranax 
PE Tyvek ( ) Splash Suit 
Other: 

Hard Hat (X) Safety Glasses 
Goggles ( ) Face Shield 
Ear Plugs/Muff 

PVC, Nitrile or Neoprene 
Latex (inner) ( ) Butyl Rubber 
Vinyl ( ) Other: 
Work Gloves 
(cotton/leather) 

Steel-toed Leather 
Steel-toed Rubber/PVC/Neoprene 
Chemical Overboots 
Other: 

.- 6.2 Chemical Hazardg 

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. 
I 



Table 6-1 

Chemical Substances Summary" 

CHEMICAL TLV 1 NOTES 

antimony I 0.5 mg/m3 I Trioxide is suspected carcinogen 

coal tar pitch volatilesb 1 0.2 mg/m3 1 Confirmed carcinogen 
I I 

beryllium 1 0.002 mg/m3 I Suspected carcinogen 

chlordane 

- --  - ' Bis(2-ch1oromethyl)ether is a confirmed carcinogen, TLV 0.001 mg/m3 

Bis(2-chloromethyl)ether is a confirmed carcinogen, TLV 0.001 mg/m3 

No information located 

Additional exposure via skin, mucous membranes, eyes 

No information located 

1 No information located 

dieldrin 

I endosulfan 11 

I endrin 

heptachlor epoxidee 

1 hexachlorobenzene 

0.25 mg/m3 

0.2 mg/m3 

0.1 mg/m3 

0.1 mg/m3 

0.05 mg/m3 

0.025 mg/m3 

- - -  

Additional exposure via skin, mucous membranes, eyes 

No information located 

Additional exposure via skin, mucous membranes, eyes 

No information located 

Additional exposure via skin, mucous membranes, eyes 

Additional exposure via skin, mucous membranes, eyes 

Animal carcinogen 

Animal carcinogen; additional exposure via skin, mucous membranes, eyes 



Table 6-1 

Continued 

CHEMICAL I TLV 1 NOTES 

hexachlorobu tadiene 0.02 ppmv Suspected carcinogen; additional exposure via skin, mucous membranes, 
eyes 

hexachlorocyclopentadiene 1 0.0 1 ppmv I 
hexachloroethane 1 ppmv Suspected carcinogen; additional exposure via skin, mucous membranes, 

eyes 

methoxychlor 10 mg/m3 

N-nitrosodimethylamine . Suspected carcinogen; additional exposure via skin, mucous membranes, 
eyes 

I 

toxaphene 0.5 mg/m3 Additional exposure via skin, mucous membranes, eyes 

1,2,4-trichlorobenzene 5 PPmv 
ceilingf 

2,4,5-trichlorophenol No information located 

2,4,6-trichlorophenol I 1 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-ethyl hexy l)p hthalate 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-ethylhexy1)phthalate ranged 23-46 ppmw. 

* Dini tro-o-cresol = synonym. 
Concentrations of heptachlor epoxide ranged 254-337 ppmw. 

' Not to be exceeded. 



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 N D E P  gloves, these also afford 

manual dexterity and good puncture resistance. Depending on working conditions, field 

personnel should consider wearing coveralls to prevent contaminating clothing. 

Fire Protection 

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 
I evacuate the area immediately, and contact the local £ire department by dialing 16. A 



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 Phvsical Hazardg 

6.4.1 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 dficult 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. 
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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. Pe r so~e l  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 



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. AU 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 dothing can be changed. 



HAZARD COMMUNICATION AND TRAINING ASSIGNMENTS 

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 i denw where site MSDSs are maintained and not@ 

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 3  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 Aid/CPR Training . 

The following table documents the first aid/CPR training for the proposed 

field crew: 

I Mav 1996 I Red Cross I 



Resoiratorv Protection Training 

Although Radian does not anticipate the need for respiratory protection on 

this project, personnel will be prepared to don air-punfymg respirators. The OSHA 

respirator standard requires training and al l  personnel will be current on this training. 



MEDICAL SURVEILLANCE REQUIREMENTS 

All p e r s o ~ e l  working at the project location shall participate in a medical 

surveillance program which is consistent with the requirements of 29 CFR 1910.120 for 

ha;rardous waste site operations. The purpose of the program is to assess and monitor 

employ'ee 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. 



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 
Thumbs down 
Grasping buddy's wrist 
Hands on top of head 

OK; understand 
No; negative 
Leave site now 
Need assistance 

Where assistance is needed by any worker who is more than 100 feet fiom 

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. 



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 p e r s o ~ e l  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. 



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 shaU 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 
I 

Ex~osure Monitorinn Schedule 

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 rimits or ACGM 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 11.12 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 primaq 

emphasis on those employees with the highest anticipated potential for exposure. 



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. 

11.13 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. 

L..c 

113 Eaui~ment to be Used 

One of the following direct reading instruments will be used to monitor 

vapor concentrations in this work area. 

I1 I Make/Model 1 Contamination R 

The direct reading instrument will be calibrated daily. The results of the 

calibration will be recorded in the field log book. 

Organic Vapor Analyzer 

Photoionization Detector 

Foxboro OVA-108 

HNu Systems - HW-101 
w/ 1 l.7eV lamp 

Organic vapors 

Organic vapors 



Action Level4 

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. 



SAFE WORK PRACTICES 

Employees and visitors will be required to follow good hygiene/work 

practices that include: 

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, talcing 
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. 



PERSONAL PROTECTIVE EQUIPMENT 

All p e r s o ~ e l  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, p e r s o ~ e l  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. 

1. Safety glasses/goggles. 
2. Steel-toed safety shoes. 
3. Work gloves. 
4. Hearing protection (as required). 
5. Hard hat. 

Modified Level D 

1. Safety glasses/goggles. 
2. Steel-toed safety shoes. 
3. PVC, neoprene 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). 



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. 

Safety glasses/goggles, unless full-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. 



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 Clothing Donninn Procedure: 

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. 

Protective Clothing h i h n  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. 



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, dmkmg, smoking, or other hand-to-mouth contact. 



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 mhh izbg  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 k t  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. AU decontamination will be observed by the SSHO, who 

wil l  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 



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. 

Eaui~ment 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. 



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 wil) serve as the 

Emergency Coordinator. 

16.1 Presmereency Planning 

The SSHO will perform the following pre-emergency tasks before starting 

field activities and will coordinate emergency response with all field personnel: 

1. Locate nearest telephone and/or alarm station. 

2. Confirm and post emergency contacts and telephone numbers. 

3. 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. 

4. Inform personnel of the nature of the project hazards and potential 
emergencies. Discuss response procedures. 

5. Inventory the on-site emergency equipment and supplies. 

6. 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. 



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. 

163 Emernenq Prevention and Recosmition 

Effective implementation of the SSHP, personnel awareness and training, 

contingency planning, and the briefings held with personnel at the bepinning and during 

the execution of the field activities will help to prevent emergencies. 

A 

16.4 Notification 

In the event of an emergency, the SSHO will issue a verbal instruction or a 

site alarm will be sounded to n o w  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. 

Evacuation Routes and Procedures 

In the event of an emergency that requires an evacuation of the site, a site 

I 
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 



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 Ememncv 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 h a l  

authority on the decision to seek additional medical services. 

16.7 Fire or Exdosion 

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). 

168 Envimnmental Release 

Since Radian's activities do not involve liquids, liquid spills are not 

expected. I£ personnel suspect the project activities have caused a release to the 



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. 

Emernencv Contacts 

The following resources may be contacted in the event of an emergency: 

Fire Department: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16 

Police: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7325 

Hospital (ambulance): . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7163 

National Response Center . . . . . . . . . . . . . . . . . . . . . . . . .  (800) 764-6800 

Region III, EPA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (215) 597-9058 

VaDEQ (24 Hr) ................................ (804) 527-5200 

Poison Control Hotline ........................... (800) 552-6337 

Corps Project Manager (Steven Lantz) ................ (804) 441-7519 



Route to Nearest Medical Treatment Facilitv 

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 facilityis included in this SSHP. 

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: 

a First Aid Kit 
a Portable Eyewash 
a Fire Extinguisher 



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-UD and Documentation 

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: 

1. 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. 

2. Restock all equipment and supplies. 

3. 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 

will be: 

1. Accurate: All information must be recorded objectively. 

2. Authentic: Each person making an entry must sign and date that 
entry. Nothing is to be removed or erased. If details are changed 



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, et c.). 

- Possible exposure of personnel. 

This report shall also include copies of the Accident Investigation Report 

(ENG Form 3394), and Employer's k t  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. 



1 - 18.0 PROJEC' DOCUMENTATION 

Information and data collected as a result of this SSHP shall be 

I documented in field log books. The logs are the ultimate responsibility of the SSHO and 1 
I shall be maintained on site for review. However, all personnel shall be individually I 

respo&ible for completion of the information required by the logs. 

In addition to the information in the log books, a plan approval signature 

I sheet and all visitors notice forms are to be completed and maintained as a part of the I 
I project documentation. A complete list of all the items to be documented is given I 

below. 

Plan Approval Signature Sheet . . . . . . . . . . . . . . . . . . . . . . .  Section 19.0 
Visitors Notice .................................. Attachment 1 
Daily Project Log ............................. 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 



PLANAPPROVAL 

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. 

;2u,4- L 

Radian Project Manager 

USACE Project Manager 

USACE Safety & Health Manager (SHM) 



Project: 

Attachment 1 

VISITORS NOTICE FORM 

Contarninant/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 
pl&ed on-site activities to be perf~Ged, 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. 



Attachment 2 

Analytical Results of the W o r d  Army Ammunition Plant Sludge Samples 
Collected on September 8, 1995 

Moisture (percent) 

Acrylonitrile 

Antimony 

~enz(a)anthracene~ 

~enzo(b)fluoranthene~ 

~enzo(k)fluoraathene~ 

Benzo(a)pyrene 

Bis(2-ethylhwyl)phthalate 

Bromoform 

Bromomethane 

Butylbenzylphthalate 

D2216 

8260 

7041 

8310/8270 

8310/8270 

8310/8270 

831018270 

- 

8270 

8260 

8260 

8270 

<22l  

~ 2 0 7  

<Im 
<ZSO 

< 252 

Carbon tetrachloride 

Chlordane 

Chlorobenzene 

4-Chloro-lmethylphenol 

Chloroform 

Chloromethane 

535% 

< 454 

2,820 

155/3,520 

150/10,400 

0.792/10,400 

1.42/4,230 

- - - - 

23,400 

< 130 

~ 2 2 2  

< 483 
- - -  

8260 

8081 

8260 

8270 

8260 

8260 

67.4% 

< 638 

4 . m  

155/1,490 J 

1.81/3,010 J 

0.971/3,010 J 

1.76/l,330 J 

64.1 % 

< 5.81 

5 .m 

2.47/1,700 

2.?7/2,870 J 

158/2,870 J 

3 .4411~0 

- - - - 

4j,ooo 
< 1.83 

~ 3 . 1 3  

~ 6 7 9  
- - - 

< 1.71 

< 1,030 

< 1.61 

el370 

~ 2 1 8  

223 

- 

35,100 

< 1.67 

<285 

< 623 
- - - - -  

< 249 

c 1,480 

~2 .27  

</930 

< 3.07 

153 



Attachment 2 (Continued) 

Analytical Results of the Radford Army Ammunition Plant Sludge Samples 
- - 

Collected on September 8, 1995 

1,3-Didorobenzene 8260 < 1.22 < 1.n < 157 

1,QDichlor obenzene 8620 < 1.62 e2.28 <208 

33-Didorobenzidine 8270 < 1950 < l,7W 

24-Didorophenol 8270 < 769 < 1080 <991 

1.2-Didoropropant 8260 < 1.27 < 1.78 < 1.63 

Dieldrin 8081 1680 1420 1180 

2,CDimethylphenol 8270 /Mo 5390 &190 

4,bDinitro-2-methylphenol 8270 < 767 <&Om < 989 

2,CDinitrophenol 8270 <= < 4,050 < 3,710 

Endosulfan I 8081 463 J < 740 

Endosulfan II 8081 < 953 

Endrin 8081 <1370 < 1970 <1790 

l%oreneb 8310/8270 22/ < 722/ < 1740 5.76/ < 1590 

Heptador 8081 896 J < 456 < 414 

Heptachlor epodde 8081 337,000 29/000 m,m 
Hwradorobenzene 8270 < 1640 <=lo ~2,120 

Hwradorobutadiene 8270 <W < < / a  

H~~~chlorocydopentadiene 8270 < 6,730 < 9,470 <%m 
Hexadoroethane 8270 < 1770 <a480 <W 
~ndeno(l.:,cd)~enc~ 8310/8270 0371/2,%0 0.633/ < y70 0.70/ < 2,350 

Methaxychlor 8081 <4m < 6,880 <6- 

Methyltne chloride 8260 0.916 BJ 3.03 B 1.61 BJ 

Naphthalene 8270 < 1120 <- < 1450 

N-Nitrosodimethylamine 8270 <zoo0 <2,820 <%= 

Thallium 6010 528 J 467 J 671 J 

Toxaphcne 8081 I < 1980 <a840 <- 



Attachment 2 (Continued) 

Analytical Results of the Radford Army Ammunition Plant Sludge Samples 
Collected on September 8, 1995 

The value following the "c' symbol indicates the detection limit for a specific compound in that 
particular sample. The detection limit is iduenced by several factors, including initial sample size, 
dilution factor, moisture content matrix interferences, and instrument response; therefore, the 
detection limit m y  vary from sample to sample. 

Methods 8310 and 8270 wen 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. 

This result is less than the sample-specific detedion lim& but greater than or equal to the specific 
reporting limit (zero). 

This analyte detected in the method blank at a concentration greater than the reporting limit (zero). 
Methylene chloride was detected in the method blank at 0.813 pg/lrg 




