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Section 1 .O: Introduction and Executive 
Summary 

This Chemical Quality Assurance Report (CQAR) has been prepared for quality control 
and quality assurance samples collected during groundwater investigation at the Plum 
Brook Ordnance Works in Sandusky, Ohio. This report has been prepared in accordance 
with U.S. Army Corps of Engineers policy EM 200-1-6, Chemical Quality Assurance for 
HTRW Projects, dated 10 October 1997. 

The samples included in this report consist of pairs of field duplicates and field split 
samples that were analyzed by Quanterra, Inc., Knoxville, Tennessee and Curtis & 
Tompkins, Ltd., Berkeley, California. Quanterra, Inc. served as the primary laboratory for 
this project, while Curtis & Tompkins served as the quality assurance laboratory. 

The sample pairs addressed in this report are identified in Table 1. In this table, samples 
analyzed by Quanterra (the primary laboratory) are identified as QC samples, while those 
analyzed by Curtis & Tompkins are identified as QA samples. Table 2 identifies the 
analytical parameters for each sample. 

Table 1. Sample Delivery Group PBOI 1 Samples in Chemical Quality Assurance Report 

JDllnternational, Inc. C7869.41 
Chemical Quality Assurance Report 
Plum Brook Ordnance Works 
Sample Delivery Group PB025 

Sample 
Pair 
5696 
5697 
901 8 
901 9 

Sample Type 
QC 
X 

X 

Sample Collection 
QA 

X 

X 

Date 
5120198 
5120198 
5120198 
5120198 

Time 
8:45 A.M. 
8:45 A.M. 
9:00 A.M. 
9:00 A.M. 



Table 2. Sample Analytical Parameters 
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Analytical 
Parameter 
Volatile Organic 
Compounds 
Semivolatile Organic 
Compounds 
Polychlorinated 
Biphenyls 
Dissolved Metals 

Total Metals 

Nitroaromatics and 
Nitramine 

Plum Brook 0rd;ance Works ' 
Sample Delively Group PB025 

S W846 
Method* 
8260A 

82708 

8081 

601 O N  
7470A 
601 O N  
7470A 
8330 

QC and QA Sample Set 
5696 
5697 

X 

X 

X 

X 

X 

X 

9018 
901 9 

X 



Section 2.0: Laboratory Quality Control Data 
Evaluation 

2.1 PRIMARY LABORATORY 

This section focuses on QC data generated by Quanterra, Inc., the primary laboratory for 
this effort. All samples were analyzed by Quanterra within recommended holding times. 

All samples were received by Quanterra intact, with proper chain-of-custody 
documentation present and custody seals intact. Samples were received at a 
temperature of 2OC. 

2.1.1 Volatile Organic Analyses 

Samples 5696 and 9018 were analyzed for volatile organic compounds. A review of QC 
data for these samples revealed the following. 

Quanterra conducted these analyses with new Archon autosampler and GCIMS 
instrumentation. The laboratory used historical surrogate recovery limits 
developed for previously-used instrumentation for all samples and QNQC 
analyses, apparently because instrument-specific acceptance limits had not yet 
been developed. Quanterra also supplied default control limits, and stated that 
these default limits would be used until sufficient data was generated with the new 
instrumentation to develop new control limits. It is likely that the to-be-developed 
control limits will be very close to the historical and default limits; however, the use 
of historical or control limits may impact the defensibility of the volatiles data. 

Surrogate recoveries for all method blanks, laboratory control samples, matrix 
spike 1 matrix spike duplicates (MSIMSD), and samples were within historical 
recovery limits. 

Analyte recoveries and relative percent differences (RPDs) were within QC limits 
for all MSIMSD and laboratory control samples. 

The method blank associated with these samples did not contain detectable 
concentrations of contaminants. 
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2.1.2 Semivolatile Organic Compounds 

Sample 5696 was analyzed for semivolatile organic compounds. Review of QC data for 
these analyses revealed the following. 

Surrogate spike recoveries for all method blanks, laboratory control samples, 
matrix spike I matrix spike duplicates (MSIMSD) were within control limits. 
Surrogate recovery in sample 5696 was outside of control limits, and was 
attributed by the laboratory to obvious matrix interferences. Because of these 
interferences, the analysis was not repeated. Several analytes were detected 
above the calibration range of the instrument during the initial analysis. These 
samples were not diluted and reanalyzed because of the matrix interferences and 
concern for instrument damage. 

All MSIMSD and LCSILCSD analyte recoveries and relative percent differences 
(RPDs) were within control limits. 

The method blank associated with this analysis was free of contamination. 

2.1.3 Polychlorinated Biphenyls 

Sample 5696 was analyzed for PCBs, with the following QC data generated during this 
analysis. 

Surrogate spike recoveries for all method blank, laboratory control samples, and 
LCS duplicates were within recovery limits. However, apparent matrix 
interferences in the sample required dilution and reanalysis; surrogates were 
diluted out of the detectable range. 

Analyte recoveries and relative percent differences (RPDs) were within QC limits 
for all MSIMSD and laboratory control samples. 

The method blank associated with this analysis was free of contamination. 

2.1.4 Metals 

Sample 5696 was analyzed for total metals and dissolved metals. The following QC data 
was generated with these analyses. 

All MSIMSD recoveries and RPDs for the analytical batch were within limits, with 
the exception of calcium and sodium (in the dissolved metals MSIMSD sample) 
and aluminum, thallium, copper, iron, and sodium in the total metals MSIMSD 
sample. However, laboratory control sample recoveries and RPDs were within 
limits, indicating that the analyses were in control and that the MSIMSD recoveries 
and RPDs were likely the result of matrix interferences. 
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Method I prep blank samples associated with the total and dissolved metals 
analyses did not contain detectable concentrations of contaminants. 

2.1.5 Nitraoaromatics and Nitramines 

Sample 5696 was analyzed for nitroaromatics and nitramines. The following QC data was 
generated with these analyses. 

Surrogate spike recoveries for all method blanks, laboratory control samples, and 
matrix spike 1 matrix spike duplicates (MSIMSD) were within recovery limits. 

Apparent matrix interferences required dilution and reanalysis of sample 5696, 
diluting surrogates out of the detectable range. 

Analyte recoveries and relative percent differences (RPDs) were within QC limits 
for all MSIMSD and laboratory control samples. 

The method blank associated with this sample did not contain detectable 
concentrations of contaminants. 

2.2 QA LABORATORY 

Sample 5697 was received intact by Curtis & Tompkins, the quality assurance laboratory 
for this project. Chain-of-custody documentation was present and custody seals intact. 
Sample temperature was 3.5"C. The sample submitted for volatile organic compounds 
was received at a pH of 4, above the pH of less than 2 Standard Units required by the 
analytical method. 

2.2.1 Volatile Organic Analyses 

A review of QC data for samples 5697 and 9019 revealed the following. 

Surrogate spike recoveries for all method blanks, laboratory control samples, blank 
spike 1 blank spike duplicates (BSIBSD), and samples were within recovery limits. 

Analyte recoveries and relative percent differences (RPDs) were within QC limits 
for all BSIBSD samples. 

All method blanks were free of contamination. 

2.2.2 Semivolatile Organic Compounds 

Sample 5697 was analyzed for semivolatile organic compounds. Review of QC data for 
these analyses revealed the following. 
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Surrogate spike recoveries for all method blanks and blank spike I blank spike 
duplicates (BSIBSD) were within recovery limits. 

Sample 5697 required dilution and reanalysis due to matrix interference. The 
surrogates were diluted out of the detectable range. 

BS I BSD analyte recoveries and RPDs were within limits for all compounds. 

Percent difference values for several compounds in a continuing calibration 
verification exceeded limits. However, none of the compounds outside of control 
limits in the continuing calibration verification were detected in sample 5452; 
therefore, there is no apparent effect on the quality of analytical results. 

All method blanks were free of contamination. 

2.2.3 Polychlorinated Biphenyls 

Surrogate spike recoveries for the method blank and blank spike 1 blank spike 
duplicate (BSIBSD) samples were within control limits. Recovery of one surrogate 
in sample exceeded upper recovery limits. 

Analyte recoveries and relative percent differences (RPDs) were within QC limits 
for all BSIBMSD samples. 

All method blanks were free of contamination. 

2.2.4 Metals 

Sample 5697 was analyzed for total metals and dissolved metals. The following QC data 
was generated with these analyses. 

BSIBSD recoveries and RPDs were within limits. 

Sample duplicate recoveries were within control limits. All duplicate RPDs were 
within control limits with the exception of thallium. 

Several sample spike recoveries were outside of control limits, but were deemed 
as not meaningful by the laboratory because the sample concentrations were more 
than four times the spike concentration. 

Method I prep blank samples were free of contamination. 

2.2.5 Nitraoaromatics and Nitramines 

Sample 5697 was analyzed for nitroaromatics and nitramines by Quanterra, West 
Sacramento, California under contract from Curtis & Tompkins. The following QC data 
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was generated with these analyses. The sample was received at Quanterra after 
expiration of the holding time specified by the analytical method. 

Surrogate spike recoveries for all method blank, laboratory control, laboratory 
control sample duplicates were within recovery limits. Surrogates in sample 5697 
were diluted out of the detectable range when the sample required dilution and 
reanalysis. 

Analyte recoveries and RPDs were within control limits for all laboratory control 
samples and laboratory control sample duplicates. 

The method blank associated with this analysis did not contain detectable 
concentrations of contaminants. 
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Section 3.0: Primary and QA Laboratory 
Sample Data Comparison 

The following sections provide a comparison between sample data generated by 
Quanterra, Inc. and Curtis & Tompkins. The definitions of agreement, minor 
disagreement, and major disagreement used in this discussion are those presented in 
Table 4-1 (Criteria for Comparing QC and QA Sample Data) of U.S. Army Corps of 
Engineers policy EM-200-1-6, Chemical Quality Assurance for HTRW Projects. 

3.1 VOLATILE ORGANIC COMPOUNDS 

Results for sample pairs 5696 I 5697 and 9018 1 9019 were in agreement. Several 
compounds were reported at estimated concentrations below the reporting limit by 
Quanterra. 

3.2 SEMIVOLATILE ORGANIC COMPOUNDS 

Results for sample set 5696 and 5697 were in agreement. Quanterra reported several 
estimated concentrations, and one semivolatile detection, at reporting limits well below 
those utilized by Curtis & Tompkins. 

3.3 POLYCHLORINATED BIPHENYLS 

Results for sample set 5696 and 5697 were in agreement. No PCBs were detected in any 
of these samples. 

3.4 TOTAL METALS 

Results for samples 5696 and 5697 were in agreement for all parameters with the 
exception of aluminum and iron. Results for these analytes were in major disagreement. 

3.5 DISSOLVED METALS 

Results for samples 5696 and 5697 were in agreement for all parameters with the 
exception of magnesium, manganese, and nickel. Results were in disagreement for these 
parameters. 
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3.6 NITROAROMATICS AND NlTRAMlNES 

Results for samples 5696 and 5697 were in agreement for all parameters. Each 
laboratory reported agreeing results for 1,3-Dinitrobenzene, 2,4-Dinitrotoluene, and 1,3,5- 
Trinitrobenzene. 
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Appendix 1 

Data Comparison Tables 
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1 Matrix: Water 
I 

I Units: ua/L 1 

Volatile Organic Compounds 
QC Sample No. 5696 
Date Sampled 5120198 
Date Received 5/21/98 
Date Extracted 5130198 
Date Analyzed 5130198 
Method No. SW846-8260A 

QA Sample No. 5697 
Date Sampled 5120198 
Date Received 5/21/98 
Date Extracted 6/02/98 
Date Analyzed 6/02/98 
Method No. SW846-8260A 

PARAMETER 
Chloromethane 
Bromomethane 
Vinvl chloride 

. ~hkroethane 
Methvlene chloride 

QC RESULT 
ND 
ND 
ND 

2-Butanone 
1 ,I ,1 -Trichloroethane 
Carbon tetrachloride 

QA RESULT 
ND 
ND 
ND 

ND 
ND 

Bromodichloromethane 
1,2-Dichloropropane 
cis-I ,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 

ND 
ND 

ND 
ND 
ND 

trans-I ,3-Dichloropropene 
Bromoform 
4-Methyl-2-pentanone 
2-Hexanone 
Tetrachloroethene 
1.1.2.2-Tetrachloroethane 

ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
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! 
r 
r 
F 
F 
F 
f 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 

. . .  
Toluene I 0.15J 

Ethylbenzene 
Styrene 
Xylenes (total) 
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I 

ND 
ND 
ND 
ND 
ND 
ND 

Chlorobenzene ND 

J - estimated concentration below reporting limit. 

ND 
ND 
ND 

ND 
ND 
ND 



Volatile Organic Compounds 
' QC Sample No. 9018 

Date Sampled 5120198 
Date Received 5/21/98 
Date Extracted 5130198 
Date Analyzed 5130198 
Method No. SW846-8260A 
Matrix: Water 

QA Sample No. 901 9 
Date Sampled 5120198 
Date Received 5/21/98 
Date Extracted 5130198 
Date Analyzed 5130198 
Method No. SW846-8260A 
Units: pglL 

QA RESULT 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

PARAMETER 
Chioromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disulfide 
1, l  -Dichloroethene 
1,l -Dichloroethane 
1,2-Dichloroethene (total) 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1.1.1 -Trichloroethane , 

Carbon Tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
Cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 

J - estimated concentration below reporting limit. 

QC RESULT 
ND 
ND 
ND 
ND 
ND 

2.4 J 
ND 
ND 
ND 
ND 

0.19 J 
ND 
ND 
ND 
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ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

, , 

Benzene 
Trans-l,3-Dichloropropene 
Bromoform 
4-Methyl-2-Pentanone 
2-Hexanone 
Tetrachloroethene 
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ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
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- 
QC Sample No. 5696 
Date Sampled 5120198 
Date Received 5/21/98 
Date Extracted 5/27/98 
Date Analyzed 6/08/98 
Method No. SW846-8270A 
Matrix: Water 
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QA Sample No. 5697 
Date Sampled 5120198 
Date Received 5/21/98 
Date Extracted 5/26/98 
Date Analyzed 6/03/98 
Method No. SW846-8270A 
Units: vg/L 
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2,4-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-phenylether 
Fluorene 
4- Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphynylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3'-Dichlorobenzidine 
Benzo(a)anthracene 
Chrysene 
bis(2-Ehtylhexy1)phthalate 
Di-n-octylphthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-cd)pyrene 
Dibenz(a, h)anthracene 
Benzo(g, h,i)perylene 
J - estimated concentration below reporting 
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1800 E 
ND 
ND 
28 
ND 

11000 E 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

limit. E - estimated result above 

1400 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

calibration range. 



I Matrix: Water 1 Units: unlL 1 

Polychlorinated Biphenyls 
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QC Sample No. 5696 
Date Sampled 5120198 
Date Received 5/21/98 
Date Extracted 5/26/98 
Date Analyzed 611 8/98 
Method No. SW846-8081 
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QA Sample No. 5697 
Date Sampled 5120198 
Date Received 5/21/98 
Date Extracted 5/27/98 
Date Analyzed 6/01/98 
Method No. SW846-8081 
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Dissolved Metals 
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QC Sample No. 5696 
Date Sampled 5120198 
Date Received 5/21/98 
Date Extracted 6/04,04,06/98 
Date Analyzed 6/05,17,18/98 
Method No. SW846-601 OA, SW846-7470A 
(Mercury only) 
Matrix: Water 

QA Sample No. 5497 
Date Sampled 5120198 
Date Received 5/21/98 
Date Extracted 6/02/98 
Date Analyzed 6/02/98 
Method No. SW846-601 OA, SW846-7470A 
(Mercury only) 
Units: un/L 



I zinc ND 94 I 

Total Metals 

3D/lnternational, Inc. C7869.41 
Chemical Quality Assurance Report 
Plum Brook Ordnance Works 
Sample Delivery Group PB025 

QC Sample No. 5696 
Date Sampled 5120198 
Date Received 5/21/98 
Date Extracted 6104,05198 
Date Analyzed 6/05,17,18/98 
Method No. SW846-601 OA, SW846-7470A 
(Mercury only) 
Matrix: Water 
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QA Sample No. 5697 
7 

Date Sampled 5120198 
Date Received 5/21/98 
Date Extracted 5/26/98 
Date Analyzed 5/26/98 
Method No. SW846-601 OA, SW846- 
7470 (Mercury only) 
Units: vg/L 



Nitroaromatics and Nitramines 
QC Sample No. 5696 
Date Sampled 5120198 
Date Received 512 1 198 
Date Extracted 5/27/98 
Date Analyzed 611 9/98 
Method No. SW846-8330 
Matrix: Water 
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QA Sample No. 5697 
Date Sampled 5120198 
Date Received 5/22/98 
Date Extracted 5/26/98 
Date Analyzed 5/28/98 
Method No. SW846-8330 
Units: pg/L 
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QA RESULT 
ND 

4000 
2700 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

71 00 
ND 

PARAMETER 
4-Amino-2,6-dinitrotoluene 
1,3-Dinitrobenzene 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
HMX 
Nitrobenzene 
2-Nitrotoluene 
3-Nitrotoluene 
RDX 
Tetryl 
1,3,5-Trinitrobenzene 
2,4,8Trinitrotoluene 

QC RESULT 
ND 

5200 
41 00 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

6900 
ND 
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Analytical Results and Chain-of-Custody Documents 
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Client Sample ID: 5696 

Lot-Sample #.,.I H8E220101-002 
Date Sampled,..: 05/20/98 
Prep Date,, , . . . : 05/30/98 
Prep Batch #...: 8150122 
D i l u t i o n  Factor: 1 

PARAMETER 
Chloromethane 
Bromome t hane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disul£i.de 
1,l-Dichloroethene 
1,l-Dichloroethane 
1,2-Dichloroethene 

(total) 
Chlorof o m  
1,2-Dichloroethane 
2 -Butanone 
l,l,l-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
Bromof o m  
4-Methyl-2-pentanone 
2 - Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Tolu!ene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xylenes (total) 

Work Order #.,.: CHD6L101 
Date Received,.: 05/21/98 
Analysis Date..: 05/30/98 

RESULT 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

REPORTING 
LIMIT 
2 .o 
2.0 
2.0 
2.0 
1.0 
10 
1.0 
1.0 
1.0 
1.0 

M a t r i x .  - . . . . . . . : WATER 

UNITS 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
Dibromofluoromethane 9 7 (67 - 1281 
1,2-Dichloroethane-d4 108 (67 - 128) 
Toluene-d8 9 8 (71 - 119) 
4-Bromofluorobenzene 108 (76 - 1111 

(Continued on next page) 



PT CORPORA TI^ - lmmxaa3 

Client Saple ID: 5696 

G C / S  Volatile8 

mt-Sample #...: H86220101-002 Work Order #...: CHD6L101 F!E~trix.....,...: WATER 



C l i e n t  Sample ID: 9018 

Lot-Sample #...: H8E220101-006 Work Order #...: CHD6Q101 
Date S a m p l e d . , . :  05/20/98 Date Received..: 05/21/98 
Prep Date... ,..: 05/30/98 Analysis Date..: 05/30/98 
Prep Batch #...: 8150122 
Di lut icrm Factor: 1 Method,,...,,.. : SW846 8260A 

PAFtAMETER 
Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disu1fi.de 
1,l-Dichloroethene 
1,l-Dichloroethane 
1,2-Dichloroethene 

(total) 
chloroform 
1,2-Dichloroethane 
2 - Butanone 
l,l,l-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
Brmof o m  
4-Methyl-2-pentanone 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xylenes (total) 

REPORTING 
LIMIT 
2.0 
2 .o 
2.0 
2.0 
1.0 
10 
1.0 
1.0 
1.0 
1.0 

M a t r i x . , . , - - . - - :  WATER 

UNITS 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
Dibromofluoromethane 9 6 (67 - 128) 
1,2-Dichloroethane-d4 107 (67 - 128) 
Toluene-d8 9 7 (71 - 119) 
4 -Bromof luorobenzene 102 (76 - 111) 

(Continued on next page) 



'IT CORFoI?xrIm - - 
Client Sample ID: 9018 

GC- Volatile8 

Lot-Sample #...: H8E220101-006 Work Order #.,,: CHD6Q101 M a t r i x . .  ,. . . , , , : WATER 



Client Sample ID: 5696 

Lot-Sample #...: H8E220101-002 Work Order #...: CHD6L102 
Date Sampled ... : 05/20/98 Date Received,.: 05/21/98 
Prep Date.,,...: 05/27/98 Analysis Date.,: 06/08/98 
Prep Batch #...: 8147246 
Dilution Factor: 1 Mz&hod.,....... : SW846 82708 

P-TER 
Phenol 
bis (2 -Chloroethyl) ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
2-Methylphenol 
2,2'-oxybis(1-Chloro- 

propane 1 
4-Methylphenol 
N-Nitrosodi-n-propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2 -Nitmphenol 
2,4-Dimethylphenol 
bis (2 -Chloroethoxy) 

me thane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4 - Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethyl phthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2.4-Dinitrophenol 
4 -Hi-1 
Dibenzofuran 
2,4-Dinitmtoluene 

RESULT 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

REPORTING 
LIMIT 
10 
10 
10 
10 
10 
10 
10 
10 

Matrix. -. . . . . . . : WATER 

UNITS 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

(Continued on next page) 



Client Saaple ID: 5696 

Lot-Sample d i . . .  : H8E220101-002 Work Order #...: CHD6L102 m*,..,,.,,.: WATER 

PARAMETER 
Diethyl phthalate 
4-Chlorophenyl phenyl 

ether 
Flwrene 
4-Nitroaniline 
4,6 -Dm-- 

2 -methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl phenyl 

ether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
Di-n-butyl phthalate 
Fluoranthene 
Pyrene 
Butyl benzyl phthalate 
3,3'-Dichlorobenzidine 
Benzo (a) anthracene 
Chrysene 
bis (2 -Ethylhexyl) 

phthalate 
Di-n-octyl phthalate 
Benzo (b) f luoranthene 
Benzo (k) f luoranthene 
Benzo (a) pyrene 
Indeno (l,2,3-cdlpyrene 
Dibenz (a, h) anthracene 
Benzo (ghi) perylene 

=PORTING 
LIMIT 
10 
10 

UNITS 
ug/L 
ug/L 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
2-Fluorophenol 44 (27 - 106) 
Phenol - dS 52 (27 - 111) 
Nitrobenzene-dS 5 8 (37 - 115) 
2-Fluorobiphenyl 94 (43 - 116) 
2,4,6-Tribromophenol 67 (27 - 127) 
Terphenyl -dl4 73 (33 - 141) 



ST CORPORATION - KNOXVILLE 

Client Sample ID: 5696 

GC Semivolatiles 

Lot-Sample #...: H8E220101-002 Work Order #...: CHD6L103 Matr ix......... : WATER 
Date Sampled ... : 05/20/98 Date Received..: 05/21/98 
Prep Date.. .... : 05/26/98 Analysis Date..: 06/18/98 
Prep Batch #...: 8146169 
Dilution Factor: 50 Method.........: SW846 8081 

PARAMETER RESULT 
Aroclor 1016 ND 
Aroclor 1221 ND 
Aroclor 1232 ND 
Aroclor 1242 ND 
Aroclor 1248 ND 
Aroclor 1254 ND 
Aroclor 1260 ND 

REPORTING 
LIMIT 
5 0 
5 0 
5 0 
5 0 
5 0 
5 0 
5 0 

UNITS 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
Tetrachloro-m-xylene NC, DIL (30 - 133) 
Decachlorobiphenyl NC, DIL (30 - 139) 

NoTE(S) : 
NC The rccovcry ud RPD were not calculaccd. 

DIL The conccnuation is cwimatcd or not reponcd due ro d~lution or the presence of interfering analytcs. 



IT CORPORATION - KNOXVILLE 

Client Sample ID: 5696 

HPLC 

Lot-Sample #...: H8E220101-002 Work Order #...: CHD6LlOV 
Date Sampled ... : 05/20/98 Date Received..: 05/21/98 
Prep Date......: 05/27/98 Analysis Date..: 06/19/98 
Prep Batch #. . . : 8147164 
Dilution Factor: 4000 Method. ........ : SW846 8330 

PARAMETER 
4-Amino-2,6-dinitrotoluene 
1,3-Dinitrobenzene 
2.4-Dinitrotoluene 
2,6-Dinitrotoluene 
HMX 
Nitrobenzene 
2-Nitrotoluene 
3-Nitrotoluene 
RDX 
Tetryl 
1.3.5-Rinitrobenzene 
2,4,6-Trinitrotoluene 

RESULT 
ND 
5200 
4100 
ND 
ND 
ND 
ND 
ND 
ND 
m 
6900 
m 

REPORTING 
LIMIT 
800 
800 
800 
800 
2000 
800 
800 
800 
2000 
800 
800 
800 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
1-Chloro-3-nitrobenzene NC, DIL (39' - 157) 

Matrix .....-... : WATER 

UNITS 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
U ~ / L  
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

NC The ncovery and RPD were not calculated. 

DIL The concentration is cstimatcd or not reported due to dilution or prrsncc of interfering aollym. 



Volatile Organics by GC/MS 

Client: IT Corporation Analysis Method: EPA 8260 
Project#: 773206 Prep Method: EPA 5030 
~ocation: Plumbrook Ordinance Wor 

Field ID: 5697 Sampled : 05/20/98 
Lab ID: 133756-001 Received : 
Matrix : Water 

05/21/98 
Extracted: 

Batch# : 41215 
06/02/98 

Analyzed : 
Units: u g / ~  

06/02/98 

Diln Fac: 1 

Analyte Result Reporting Limit 

.- I Chloromethane I 

I Vinyl Chloride Bromomethane A. LI 

Chloroethane ND 
ND 

10 
Ace tone 

ND 
2 0 

1,l-Dichloroethene 5.0 
Methylene Chloride ND 5.0 
Carbon Disulfide ND 5.0 
trans-1,2-Dichloroethene ND 5.0 
1,l-Dichloroethane ND 5.0 
2-Butanone ND 

ND 
2 0 - 

cis-1,2-Dichloroethene 5.0 
Chloroform ND 5.0 
l,l,l-Trichloroethane ND 5.0 
Carbon Tetrachloride ND 5.0 
1,2-Dichloroethane ND 5.0 
Benzene ND 5.0 
Trichloroethene ND 5.0 
1,2-Dichloropropane ND 5.0 
Bromodichloromethane ND 5.0 
4-Methyl-2-Pentanone ND 

ND 
2 0 

cis-1,3-Dichloropropene 5.0 
Toluene ND 5.0 
trans-1,3-Dichloropropene ND 5.0 
1,1,2-Trichloroethane ND 5.0 
2-Hexanone ND 2 0 
Tetrachloroethene ND 5.0 
Dibromochloromethane ND 5.0 
Chlorobenzene ND 5.0 
Ethylbenzene ND 5.0 
m,p-Xylenes ND 5.0 
o-Xylene ND 5.0 
Styrene ND 5.0 
Bromof orm ND 5.0 
1,1,2,2-Tetrachloroethane ND 



Volatile Organics by GC/MS 

Client: IT Corporation Analysis Method: EPA 8260 
Project#: 773206 Prep Method: EPA 5030 
Location: Plumbrook Ordinance Wor 

Field ID: 9019 Sampled: 05/20/98 
Lab ID: 133756-002 Received : 05/21/98 
Matrix: Water Extracted: 05/30/98 
Batch#: 41199 Analyzed: 05/30/98 
Units: ug/L 
Diln Fac: 1 

Analyte Result Reporting Limit 

Chloromethane ND 10 
Vinyl Chloride ND 10 
Bromomethane ND 10 
Chloroethane ND 10 
Ace tone ND 2 0 
1,l-Dichloroethene ND 5.0 
Methylene Chloride ND 5.0 
Carbon Disulfide ND 5.0 
trans-1,2-Dichloroethene ND 5.0 
1,l-Dichloroethane ND 5 .O 
2-Butanone ND 2 0 - 

ND cis-1,2-Dichloroethene 5.0 
Chlorof o m  ND 5.0 
l,l,l-Trichloroethane ND 5.0 
Carbon Tetrachloride ND 5.0 
1,2-Dichloroethane ND 5.0 
Benzene ND 5.0 
Trichloroethene ND 5.0 
1,2-Dichloropropane ND 5.0 
Bromodichloromethane ND 5.0 
4-Methyl-2-Pentanone ND 2 0 
cis-1,3-Dichloropropene ND 5.0 
Toluene ND 5.0 
trans-1,3-Dichloropropene ND 5.0 
1,1,2-Trichloroethane ND 5.0 
2-Hexanone ND 2 0 
Tetrachloroethene ND 5.0 
Dibromochloromethane ND 5.0 
Chlorobenzene ND 5.0 
Ethylbenzene ND 5.0 
m,p-Xylenes ND 5.0 
o-Xylene ND 5.0 
Styrene ND 5.0 
Bromof o m  ND 5.0 
1,1,2,2-Tetrachloroethane ND 5.0 

Surrogate %Recovery Recovery Limits 

Dibromofluoromethane 117 76-128 
1,2-Dichloroethane-d4 114 8 5 - 12 1 
Toluene-d8 106 92-110 
Bromofluorobenzene 104 84-115 

- O O t  



~b Curtis & Page Tornpkins. 1 of Ltd 2 
I 

I 
I 

Semivolatile Organics by GC/MS I 
/ Client: IT Corporation Analysis Method: EPA 8270B 
I project#: 773206 Prep Method: EPA 3520 I 
1 ~ocation: Plumbrook Ordinance Wor 

I 

I 
I 

I Field ID: 5697 Sampled : 05/20/98 
I Lab ID: 133756-001 Received : 05/21/98 I 
I Matrix: Water Extracted: 05/26/98 I 
I Batch#: 41087 halyzed: 06/03/98 I 
I units: u g / ~  

I 
I Diln Fac: 50 

I 

I 
I 

I Analyte Result Reporting Limit 

I 
I 

I Phenol ND 680 
( 2-Chlorophenol ND 6 8 0 

I 
I Benzyl alcohol ND 6 8 0 

I 
1 2-Methylphenol ND 680 

I 

( 3,4-Methylphenol ND 680 
I 

I 2-~itrophenol ND 3400 
I 

- 
I 2,4-Dimethylphenol ND 680 

I 
1 Benzoic acid ND 3400 

I 
I 2,4-Dichlorophenol ND 680 

I 

I 4-Chloro-3-methylphenol ND 680 
I 

1 2,4,6-Trichlorophenol ND 680 
I 

) 2,4,5-Trichlorophenol ND 6 8 0 
I 

I 2,4-Dinitrophenol ND 3400 
I 

I 4-Nitrophenol ND 3400 
I 

I 4,6-Dinitro-2-methylphenol ND 3400 
I 

( Pentachlorophenol ND 680 
I 

I N-Nitrosodimethylamine ND 6 8 0 
I 

I Aniline ND 6 8 0 
I 

I bis (2-Chloroethyl) ether ND 680 
I 

I 1,3-Dichlorobenzene ND 680 
I 

I 1,4-Dichlorobenzene ND 680 
I 

I 1,2-Dichlorobenzene ND 680 
I 

I bis (2-Chloroisopropyl) ether ND 680 
I 

/ N-Nitroso-di-n-propylamine ND 680 
I 

I Hexachloroethane ND 680 
I 

I Nitrobenzene ND 680 
I 

I Isophorone ND 6 8 0 
I 

I bis(2-Ch1oroethoxy)methme ND 680 
I 

I 1,2,4-Trichlorobenzene ND 680 
I 

1 Naphthalene ND 680 
1 

I 4-Chloroaniline ND 680 
I 

I Hexachlorobutadiene ND 680 
I 

I 2-Methylnaphthalene ND 680 
I 

I Hexachlorocyclopentadiene ND 3400 
I 

1 2-Chloronaphthalene ND 6 8 0 
I 

ND 3400 
I 

( 2-Nitroaniline 
1 Dimethylphthalate ND 680 

I 

I Acenaphthylene 
1 

ND 680 
I 
I 



~b Curtls & Tompklns. L t d  
Page 2 of 2 

I 

I 
I 

Semivolatile Organics by GC/MS I 

I Field ID: 5697 Sampled : 05/20/98 
I Lab ID: 133756-001 Received : 05/21/98 

I 

I ~atrix: Water Extracted: 05/26/98 
I 

1 ~atch#: 41087 Analyzed : 06/03/98 
I 

I Units: u g / ~  
1 

I Diln Fac: 50 
I 
I 

I Analyte Result Reporting Limit 

I 
I 

I 2,6-Dinitrotoluene ND 6 8 0 
I 3-Nitroaniline ND 3400 

I 
I Acenaphthene ND 680 

I 
I Dibenzofuran ND 6 8 0 

I 
I 2,4-~initrotoluene 1400 680 

I 
I Diethylphthalate ND 680 

I 
I 4-Chlorophenyl-phenylether ND 680 

I 

I Fluorene ND 680 
I 

I 4-Nitroaniline ND 3400 
I 

I N-Nitrosodiphenylamine ND 680 
I 

I Azobenzene ND 680 
I 

I 4-Bromophenyl-phenylether ND 6 8 0 
I 

I Hexachlorobenzene ND 6 8 0 
I 

I Phenanthrene ND 680 
I 

I Anthracene ND 6 8 0 
I 

I Di-n-butylphthalate ND 680 
I 

I Fluoranthene ND 680 
I 

1 Pyrene ND 680 
1 

ND 6 8 0 
I 

I Butylbenzylphthalate 
I 3,3'-Dichlorobenzidine ND 3400 

I 

I Benzo (a) anthracene ND 680 
I 

I Chrysene ND 6 8 0 
I 

ND 680 
I 

I bis(2-Ethylhexy1)phthalate 
I Di-n-octylphthalate ND 680 

I 

ND 680 
I 

I Benzo (b, k) fluoranthene 
I Benzo (a) pyrene ND 680 

1 

ND 680 
I 

I Indeno(l,2,3-cd)pyrene 
I Dibenz (a, h) anthracene ND 680 

I 

ND 680 
I 

/ Benzo (g, h, i) perylene 
I 

1 

I Surrogate %Recovery Recovery Limits 
I 

I 

I 2-Fluorophenol DO* 17-107 
1 Phenol-d5 DO* 18-115 

I 

I 2,4,6-Tribromophenol DO* 14-121 
I 

I Nitrobenzene-d5 DO* 36-115 
I 

( 2-Fluorobiphenyl DO* 36-113 
I 

I Terphenyl-dl4 DO* 17-115 
I 

I I 
* Values outside of QC limits 
DO: Surrogate diluted out 



c t  Curtis &Jggkps0Lp 
I 1 

I PCBs I 

/ Client: IT Corporation Analysis Method: PCB 
I project#: 773206 Prep Method: EPA 3520 

I 
( Location: Plumbrook Ordinance Wor 

I 
I 

t I 
I Field ID: 5697 Sampled : 05/20/98 
/ Lab ID: 133756-001 Received : 05/21/98 

I 
I Matrix: Water Extracted: 05/27/98 

I 

) Batch#: 41130 Analyzed: 06/01/98 
I 

Units: ug/L 
I 

1 Diln Fac: 1 
I 
I 

t I 
( Analyte Result Reporting Limit I 
I 
I  rocl lor-1016 ND 0.48 
I  rocl lor-1221 ND 0.96 

I 

I  rocl lor-1232 ND 0.48 
I 

I  rocl lor-1242 ND 0.48 
I 

I  rocl lor-1248 ND 0.48 
I 

( Aroclor-1254 ND 0.48 
I 

I  rocl lor-1260 
- 

ND 0.48 
I 
I 

t 
I Surrogate %Recovery Recovery Limits I 
I 
I TCMX 1144* 19-130 
I Decachlorobiphenyl 2 7 22-110 

I 
I 

I 

* Values outside of QC limits 



wuan terra CT 
Environmental 

Nitroaromatics and Nitramines by HPLC Services 

Method 8330 

Client Name: Curtis & Tompkins, Ltd. 
Client ID: 5697 
LAB ID: 099326-0001-SA 
Matrix: AQUEOUS Sampled: 20 MAY 98 
Authorized: 22 MAY 98 Prepared: 26 MAY 98 

Dilution Factor: 3000 

Parameter 

HMX 
1,3,5-Trinitrobenzene 
RDX 
1,3-Dinitrobenzene 
Nitrobenzene 
2,4,6-Trinitrotoluene 
Te t ryl 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
2 -Am-DNT 
4-Am-DNT 
2-Ni trotol uene 
4-Ni trotol uene 
3-Ni trotol uene 

Surrogate 

2,4-Dinitrofluorobenzene 

Result Units 

Recovery 

ND % 

Received: 22 MAY 98 
Analyzed: 28 MAY 98 

Reporting 
Limit Qualifier 

Acceptabl e Range 

65 - 135 H 

Note H = Spiked analyte not detected because of required sample dilution. 
Note o = Reporting limit(s) raised due to high level of analyte present in sample. 
NO = Not Detected 

Reported By: Jon Edmondson Approved By: Emi ly Uebel hoer 

The cover letter is an integral part of this report. 
Rev 230787 



cb Curtis & Tompkins. Ltd 
SAMPLE ID: 5697 
LAB ID: 133756-001 
CLIENT: IT Corporation 
PROJECT ID: 773206 
LOCATION: Plumbrook Ordinance Wor 
MATRIX: Water 

DATE SAMPLED: 05/20/98 
DATE RECEIVED: 05/21/98 
DATE REPORTED: 06/02/98 

TARGET ANALYTE L I S T  

Reporting 
Compound Result Limit IDF QC Method Analysis 

(ug/L ) (ug/L) Batch Date 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium (total) 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Molybdenum 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

I 
ND = Not detected at or above reporting limit 

1100 
ND 

8.5 
26 

ND 
ND 
640000 

27 
2300 
1000 
2000 

6.7 
240000 
16000 

0.78 
ND 
1600 
7100 

7.8 
ND 

5200000 
14 

ND 
94 

41026 
41026 
41026 
41026 
41026 
41026 
41026 
41026 
41026 
41026 
41026 
41026 
41026 
41026 
41074 
41026 
41026 
41026 
41026 
41026 
41026 
41026 
41026 
41026 

100 
60 
5.0 
10 
2.0 
5.0 

50000 
10 
20 
10 
100 
3.0 

50000 
10 
0.20 
20 
20 
500 
5.0 
5.0 

50000 
5.0 
10 
20 

1 
1 
1 
1 
1 
1 

100 
1 
1 
1 
1 
1 

100 
1 
1 
1 
1 
1 
1 
1 

100 
1 
1 
1 

EPA 6010A 
EPA 6010A 
EPA 6010A 
EPA 6010A 
EPA 6010A 
EPA 6010A 
EPA 6010A 
EPA 6010A 
EPA 6010A 
EPA 6010A 
EPA 6010A 
EPA 6010A 
EPA 6010A 
EPA 6010A 
EPA 7470 
EPA 6010A 
EPA 6010A 
EPA 6010A 
EPA 6010A 
EPA 6010A 
EPA 6010A 
EPA 6010A 
EPA 6010A 
EPA 6010A 

05/26/98 
05/26/98 
05/26/98 
05/26/98 
05/26/98 
05/26/98 
05/26/98 
05/26/98 
05/26/98 
05/26/98 
05/26/98 
05/26/98 
05/26/98 
05/26/98 
05/26/98 
05/26/98 
05/26/98, 
05/26/98; 
05/26/981 
05/26/98; 
05/26/98 
05/26/98 
05/26/98 
05/26/98 



Client Sample ID: 5696 

Lot-S-le #...: H8E220101-002 
Date Sampled ... : 05/20/98 Date Received..: 05/21/98 

RE PORTING 
PARAMETER RESULT LIMIT SUNITS METHOD 

Prep Satch #...: 8154222 
Mercury ND 0.20 ug/L SW846 7470A 

Dilution Factor: 1 Analysis Time..: 08:25 

Prep Batch #...: 8156159 
Al~minum 11900 2000 ug/L SW846 6010A 

Dilution Factor: 10 Analysis Time. .: 17:48 

Arsenic ND 50.0 ug/L SW846 6010A 
Dilution Factor: 5 Analysis Time..: 19:13 

Lead ND 15 .O ug/L SW846 6010A 
Dilution Factor: 5 Analysis Time..: 19:13 

Antimony ND 600 ug/L SW846 6010A 
Ditution Factor: 10 Anatysis Time..: 17:48 

Barium ND 2000 ug/L SW846 6010A 
Dilution Factor: 10 Analysis Time..: 17:48 

Selenium ND 25.0 ug/L SW846 6010A 
Dilution Factor: 5 Analysis Time..: 19:13 

E3erylliu.m ND 50.0 ug/L SW846 6010A 
Dilution Factor: 10 Analysis Time..: 17:48 

~hallium ND 50.0 ug/L SW846 6010A 
Dikution Factor: 5 Analysis Time..: 19:13 

Cadmium ND 50 - 0  ug/L SW846 6010A 
Dilution Factor: 10 Analysis Time..: 17:48 

Calcium 650000 50000 ug/L SW846 6010A 
Dilution Factor: 10 Analysis Time..: 17:48 

Chromium M) 100 ug/L SW846 6010A 
Dilution Factor: 10 Analysis Time..: 17:48 

Cobalt 2740 500 ug/L SW846 6010A 
Ditution Factor: 10 Analysis Time..: 17:48 

Copper 1110 250 ug/L SW846 601- 
Dilution Factor: 10 Analysis Time..: 17:48 

Matrix ....... : WATER 

PREPARATION- WORK 
ANALYSIS DATE ORDER # 

(Continued on next page) 



IT CORPORATION - mXVILGE 

Client Sample ID: 5696 

TOTAL Metals 

REPORTING 
PARAMETER RESULT LIMIT UNITS METHOD 
Iron 31500 1000 , ug/L SW846 6010A 

D i l u t i o n  Factor: 10 Analysis Time..: 17:48 

Magnesium 208000 50000 ug/L SW846 6010A 
D i l u t i o n  Factor: 10 Analysis Time..: 17:48 

Manganese 18200 150 ug/L SW846 6010A 
Di l u t i on  Factor: 10 Analysis Time..: 17:48 

Nickel 1990 400 ug/L SW846 601- 
D i l u t i o n  Factor: 10 Analysis Time..: 17:48 

Potassium ND 50000 ug/L SW846 6010A 
Di l u t i on  Factor: 10 Analysis Time..: 17:48 

Silver ND 100 ug/L SW846 6010A 
D i l u t i o n  Factor: 10 Analysis Time..: 17:48 

Sodium 4240000 50000 ug/L SW846 6010A 
D i l u t i o n  Factor: 10 Analysis Time..: 17:48 

Vanadium ND 500 ug/L SW846 6010A 
D i l u t i o n  Factor: 10 Analysis Time..: 17:48 

Zinc ND 200 ug/L SW846 6010A 
D i l u t i o n  Factor: 10 Analysis Time..: 17:48 

Matrix .......,. : WATER 

PREPARATION- WORK 
ANALYSIS DATE ORDER # 
06/05-06/17/98 QiD6LlO 



IT CORPORATION - KLrlOXVILLE 

Client Sample ID: 5696 

DISSOLVED Metals 

Lot-Sample it.,,: H8E220101-008 
Date Sampled,,.: 05/20/98 Date Received.,: 05/21/98 

REPORTING 
PARAMETER RESULT LIMIT UNITS METHOD 

Prep Batch #...: 8154225 
Mercury ND 0.20 ' ug/L SW846 7470A 

-D i l u t i on  Factor: 1 Analysis Time..: 09:04 

Prep Batch #,.,: 8156163 
Aluminum ND 1000 ug/L SW846 6010A 

Di lu t ion  Factor: 5 Analysis Time..: 18:59 

Arsenic ND 100 ug/L SW846 6010A 
Di lu t ion  Factor: 10 Analysis Time..: 18:34 

Lead ND 30.0 ug/L SW846 6010A 
Di lu t ion  Factor: 10 Analysis Time..: 18:34 

Antimony ND 300 ug/L SW846 6010A 
Di lu t ion  Factor: 5 Analysis Time..: 18:59 

Barium ND 1000 ug/L SW846 6010A 
Di lu t ion  Factor: 5 Analysis Time..: 18:59 

Selenium ND 50.0 ug/L SW846 6010A 
Di lu t ion  Factor: 10 Analysis Time..: '18:34 

Beryllium ND 25.0 ug/L SW846 6010A 
Di lu t ion  Factor: 5 Analysis Time..: 18:59 

Thall ium ND 100 ug/L SW846 6010A 
Di lu t ion  Factor: 10 Analysis Time..: 18:34 

Cadmium ND 25.0 ug/L SW846 6010A 
Di lu t ion  Factor: 5 Analysis Time..: 18:59 

Calcium 648000 25000 ug/L SW846 6010A 
Di lu t ion  Factor: 5 Analysis Time..: 18:59 

Chromium ND 50.0 ug/L SW846 6010A 
Di lu t ion  Factor: 5 Analysis Time..: 18:59 

Cobalt 2820 250 ug/L SW846 6010A 
Di lu t ion  Factor: 5 Analysis Time..: 18:59 

c-r 1100 125 ug/L SW846 6010A 
Di lu t ion  Factor: 5 Analysis Time..: 18:59 

Matr ix,...-.. : WATER 

PREPARATION- WORK 
ANALYSIS DATE ORDER1 # 

(Continued on next page) 



Client Sample ID: 5696 

REPORTING 
PARAMETER RESULT LIMIT UNITS METHOD 

Ir~n 2320 500 ug/L SW846 6010A 
Di lu t ion  Factor: 5 Analysis Time..: 18:59 

Mageesirm. 202000 25000 ug/L SU846 601QA 
Di lu t ion  Factor: 5 Analysis Time..: 18:59 

-ST=== 18600 75.0 ug/L SU846 6010A 
Di lu t ion  Factor: S Analysis Time..: 18:59 

Nickel 2030 200 ug/L SU846 6010A 
Di lu t ion  Factor: 5 Analysis T ime. . :  1 8 5 9  

Potassium ND 25000 ug/L SW846 6010A 
Di lu t ion  Factor: 5 Analysis Time..: 18:59 

Silver ND 50.0 ug/L SW846 6010A 
Di lu t ion  Factor: 5 Analysis Time..: 18:59 

Sodium 4270000 50000 ug/L SU846 6010A 
Di lu t ion  Factor: 10 Analysis Time..: 20:41 

Vanadi urn ND 250 ug/L SW846 6010A 
Di lu t ion  Factor: S Analysis Time..: 18:59 

Zinc ND 100 ug/L SW846 6010A 
Di lu t ion  Factor: S Analysis Time..: 18:59 

mtrix .....,... : WATER 

PREPARATION - WORK. 
ANALYSIS DATE ORDER # 
06/05-06/17/98 CHDGPLOZ 



cb Curtis & Tompkrns. :td 
SAMPLE ID: 5697 
LAB ID: 133756-001 
CLIENT: IT Corporation 
PROJECT ID: 773206 
LOCATION: Plumbrook Ordinance Wor 
MATRIX: Filtrate 

DATE SAMPLED: 05/20/98 
DATE RECEIVED: 05/21/98 
DATE REPORTED: 06/02/98 

TARGET ANALYTE LIST 

Reporting 
Compound Result Limit IDF Qc Method Analysis 

(ug/L) (ug/L Batch Date 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium (total) 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Molybdenum 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

I 
ND = Not detected at or above reporting limit 

780 
ND 

5.4 
18 
2.3 

ND 
520000 

ND 
1300 
1000 
2000 

6.6 
81000 
7800 

ND 
ND 
970 
6700 
19 

ND 
4400000 
ND 
ND 

24 

1 
1 
1 
1 
1 
1 
20 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
20 
1 
1 
1 

100 
60 
5.0 
10 
2.0 
5.0 

10000 
10 
20 
10 
100 
3.0 

500 
10 
0.20 
20 
20 
500 
5.0 
5.0 

10000 
5.0 
10 
20 

41179 
41179 
41179 
41179 
41179 
41179 
41179 
41179 
41179 
41179 
41179 
41179 
41179 
41179 
41073 
41179 
41179 
41179 
41179 
41179 
41179 
41179 
41179 
41179 

EPA 6010A 
EPA 6010A 
EPA 6010A 
EPA 6010A 
EPA 6010A 
EPA 6010A 
EPA 6010A 
EPA 6010A 
EPA 6010A 
EPA 6010A 
EPA 6010A 
EPA 6010A 
EPA 6010A 
EPA 6010A 
EPA 7470 
EPA 6010A 
EPA 6010A 
EPA 6010A 
EPA 6010A 
EPA 6010A 
EPA 6010A 
EPA 6010A 
EPA 6010A 
EPA 6010A 

06/02/98 
06/02/98 
06/02/98 
06/02/98 
06/02/98 
06/02/98 
06/02/98 
06/02/98 
06/02/98 
06/02/98 
06/02/98 
06/02/98 
06/02/98 
06/02/98 
05/26/98 
06/02/98 
06/02/98 
06/02/98 
06/02/98 
06/02/98 
06/02/98 
06/02/98 
06/02/98 
06/02/98 



QUANTERRA KNOXVILLE LABORATORY 
SAMPILE RECEIPTICONDITION UPON RECEIPT ANOMALY V' 

Page 1 of =2, 

UIEN'R l -~ /5C P R O J E C X ? ~ ~ ~  Lot No.: H%EZ%~ 16 I 

TO BE COMPLETED BY SAMPLE RECEIPT ASSOCIATE: 
1. ww YES NO NA 
a DorampleamtaiamWmatchCOC?(IDr,Dates,TEma) - -  J 
b. IstbecdcrtaqeatmwahitlrcocpCaacelimits? J L  - 
c WaesampkSmxkdwith~polcoavrt iut(aodrding~)? - p - 
d W c r c c r r s t o d g # r L ~ i o l r o o o l a t n d l O r ~  
c. w~al ld thesanIp lesLir tbd~theCOC~-  -9- 
f. Wcrca l ld tbsamplcconta inas~ iaac t t  7 -  - 
g Watmntn;nam&df&WIASnceivrdwi tbar t~?  7- - 

s'= - h W c r c s a m p l e s r e c e i v e d i a t b e ~ ~  
L Did yon cbeck ibr rrsldaal chlofh, if naxsuy? 7 - - -  
j. Were samples mxkd within l/2 oftbe (QMbP) holding k? / - 
k Weresampksda#- 
1 Were client's s a q k  damcats (RFMCOC) rdvcd? z J - - 
m Has the W A K E  been r&q&bd? (Sigrred, Dated, Tuned) - - 
e Anttstfparamcttrslistdforeachsa~npk? - - 
o. Is the matrix dtbe samples natad? - - 
p Is tbe dawthm d sample ~~ucc€ioa noted? 
q. 1s tk diatt and pjecC nameMo. iddfkd? ( I r  - - - 

SAMPLE RECEIVING ASSOCIATE: 

TO BE COMPLETED BY PROJECT 
L PrajectmanagerUSataple~ 
a ~ u o t e  mtmba to be --in under ZOSYI 'l YES NA 

? 
66 - - J=/ - " " - f & & A u  I - opsj =$ -. 

1 I f ~ r t a l t ~ ~ ~ w a s d i t n t ~  

PROJECT MANAGER : 

informed on by . Person contacted: 
actions in comments section aboveA 

0 No action n a x s s q  process as is. 
hjat ,B Date: :A$// 

.. .-".- 
-. . . I... . . . . 



QUANTERRA KNOXVILLE LABORATORY 
SAMPLE RECEIPTICONDITION UPON RECEIPT ANOMUY CHECKLIST LEGEND 

Item 
Cooler. 

Coa* 
la Not nceivad, COC available . . 
Ib Leaking 
Ic Other. 

. . 

'. 
. 

..I 

Samples: 

Con*. 3a Leaking - 
3b B r o b  - 
3c Extra 
3d No labels 
3e Headspace (VOA only) 
3f Otha: 

4a Samples rtceived but not on COC 
4b Samples not nx&ved but on COC 
4c Holding time expired 
4d Sample presadve:  

Seals: 

4e Other. 
'% L 

I 
. 

5a None 
5b Not intact 
5c Othz 

Chain of Custody (COC): 6a Not relinquished by client 
6b Incomplete information 
6c 0 t h ~ ~ .  

ContainerLabds. 7a Doesn't match COC 
7b Incomplde i n f o d o n  
7c Markingrmeand 
7d Label tom 
7e Other: - 

. , . . 



QUANTERRA KNOXVILLE LABORATORY 5% 
,-* 

. 5 3  
SAMPLE LOG-IN (LOT '4 

' 4  
C 

&€20id / CLIENT: PROJECT: . - 

TO BE COMPETED BY PROJECT MANAGR: - 

1. Client ~ o c m a t s  (Rapst  for AnalysWChah of Custody): 
a Was QuanTIMS lot number doaunented on all v r M  
b. Was RFNCOC signed upon ncdpt, d a t d h ~ ?  
c. 15 pnstrvative check @H) noted on ~.WcfX? 
d IS coo~cr tempaatun & custody scal condition noted on COCl 

2. Log-in (Lot Folder) &vim 
a. Do client IDS on Client Summaries match RFAfCOC? 
b. Wentcdslparamttersassi@co~ 
c W m  coned analytical and report due dates assigaed? 
d Hastheconedfaxdue&tebamassignedtothelotl 
e. Is the coned report format noted in the lot summaryl 
f. Is percent moistun logged for samples nquiring this analysis? 
g. Are client assigned QC samples proptrly d e f W  

3. Contrad/Subcontrad &vim. YES NO NA 
a. Is thuc a contract number or PO for this work? A .. - 
b ~ ~ e p u c h a s c o r ~ ~ i s g i v a , i s i t ~ i n ~ ~  c- - 
c usampleswrrcRlbcontractcd,was~ofCOCinfolM - - -/ 

4. SDGRNiew: YES NO NA 
a If SDG is rrquind. is SDG form in Lot folddl / 
b IsSDGnumkrnotedinLotheader&tampk~ -A- - - - 
c I f S D G i s c o m p l c k h a s t h e d u c d r t c ~ ~ & ~ d d  - . - 

5. CbeddidRcvicw: 
a. Has ~arnp&~Che&tbamiikd~? 
b. WastlatnaCuR? - 
c WarallirsutfresohncM ... / -''? - . :;..: 

LOT FOLDER REVIEWED BY: 

. . 



INTERNATIONAL a 

TECHNOLOGY ANALYSIS REQUEST AND Reference Document NO: PBGW-OS~OQ~QESU 

CORPORATION CHAIN OF CUSTODY RECORD Page 1 of 2 

Projed Number. 773m Samples Shipment Date: 2 0 4 ~ ~ ~ 9 8  Bill To: Accounts Recetvabh 

pmjed Name: PLUMBROOK ORDNANCE WOR ab Destination: Quantem - Knoxvlllr 

Sample C o o r d l n a t o r . ~  Nkbm Lab Contact: John Reynolds 

Turnaround Time: Project Contad: IQm N a W  
Report To: Klm NaMf 

31 2 Dl&m Drtva 

CarrlerMlaybill No.: Fed ExR101624849932 laomnb M 37923 
----- - - -- - - - - 

7- 1 

Special Instnrctions: - -- - - - - . - - 

L.b h c h h  (mos.) 

1. Relin uished By Date: f 21-9 f 
L) ( s m  Time: /Lo 0 (SlgnaturdAmIlatkm) 

-. - - - - .-----.-- --- Time: l o  .'3 a 
Date: 2. Received By 2. Relinquished By Date: 

@-A-1 Time: ( s ~ ~ ~ m ~ k n )  

Time: ( s i g n a ~ ~ ~ ~ t s t k n )  Time: - 
Comments: 1 L TOTAL METALS; 1 L FILTERED METALS 

L--- - -------- - -------.------ -- - - - - - -  - - .  - - - . - - - -- - -------- ----I 
Sample Sample Ctr Rquetted Tertlng Condition On 

Dlte Th# Container Presewative f'mPm Fil CID No S m l e  Nanm 1 
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