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1.0 Introduction

The Santa Susana Field Laboratory (SSFL) is located in the Simi Hills of eastem Ventura
County, west of Chatsworth, California. The facility, which is operated by Rockwell
International Corporation’s Rocketdyne Division for the United States Department of Energy
(DOE), occupies approximately 2,600 acres. Beginning in the early 1950s, programs
including nuclear engineering, research and development, and manufacturing operations have

been conducted in Area IV of the facility.

Investigations at the SSFL have indicated that groundwater underlying the property contains
volatile organic compounds (GWR91). Radiological contamination has also been found onsite
in the soils of areas at one time dedicated to nuclear research activities conducted under
contract to DOE. Remediation of some contaminated areas have been compleied.

Rocketdyne is currently performing remediation or has plans to remediate other areas.

Remediation of the following areas have been completed:

Areas of the Radioactive Materials Disposal Facility Watershed were completed in
1979.

The Sodium Reactor Experimental Facility was completed in 1983.

The Sodium Burn Pit was completed in December of 1992.

Rocketdyne is currently performing radiological remediation of the following areas:
Building 59, Space Nuclear Auxiliary Power System (SNAP), is projected to be
completed in 1993.

Building 5, Uranium Carbide Fuel Fabrication Facility, is projected to be compieted in
1993.

Building 64, Storagé Facility, is projected to be completed in 1993.

Building 20, Hot Lab, is projected for completion in 1995.




Rocketdyne plans to conduct remediation operations of the following areas:
Building 12, Space Nuclear Auxiliary Power System (SNAP), is projected io begin
in 1994.

Radioactive Materials Disposal Facility is projected to begin in 1998

Because several areas on the SSFL site were identified as being contaminated with
radioactivity and/or volatile organic compounds, the potential for contamination of
properties around the SSFL became a concern. To assess this potential the United States
_Environmental Protection Agency’s (EPA) Region IX Office and Office of Radiation and
Indoor Air (ORIA), Las Vegas Facility, the State of California’s Department of Health
Services (CaDHS), and Rockwell International’s Rocketdyne Division designed an

environmental sampling program to determine if offsite contamination had occurred.

A workplan entitled, "Workplan for Multi-Media Sampling at the Brandeis-Bardin Institute
and the Santa Monica Mountains Conservancy,” was prepared by McLaren/Hart ChemRisk,
a contractor to Rocketdyne, which identified the areas and media to be sampled and the
analyses to be to be performed. Samples were collected during March and April of 1992
by McLaren/Hart ChemRisk in accordance with this workplan. Field observations were
documented on behalf of EPA by an S. Cohen and Associates, Inc. (SC&A) representative
who observed sampie collection to insure that proper sampling procedures were followed,
appropriate locations were sampled, and sample splits, where required, were obtained.

These activities are described fully in an SC&A report (SCA92).

Approximately fifteen percent of the samples identified in the McLaren/Hart ChemRisk
workplan were collected as split samples and divided between the EPA and McLaren/Hart
Chemrisk for analysis. The analytical results from the split samples will be compared to
determine if significant differences exist in the results between the EPA laboratory and the
McLaren Hart laboratory. McLaren/Hart ChemRisk and Rocketdyne are responsible for

performing the comparison and preparing a report detailing the results of that comparison.



Results of the analyses performed on the EPA portion of the split samples are tabuilated in

this report. A summary regarding methodology and quality control is also provided.




2.0 Analytical Approach

Radiochemical and chemical analyses to be performed were identified in the McLaren/Hart
ChemRisk workplan. Additional analyses not specified in the workplan were performed by
the EPA for isoiopic uranium and mitium. Except for iodine-129 the EPA radiochemical
analyses were performed at the National Air and Radiation Environmental Laboratory;
iodine-129 and all chemical analyses were performed for the EPA by International
Technology (IT) Middlebrook Pike laboratory in Knoxville, Tennessee. The McLaren/Hart
ChemRisk laboratory performed their own analyses for chemicals but subcontracted the

radiochemical analyses to Teledyne Isotopes in Westwood, New Jersey.




3.0 Sample Custody

Sample custody was conducted in accordance with Contract Laboratory Procedures (CLP),
1988 SOW. Once samples were received and accepted at the designated EPA laboratory,

they remained under chain of custody in accordance with procedures including, but not

limited to:

1. Identification of the responsible party acting as sample custodian who is
authorized to sign for incoming sampies, obtain documents of the shipment,
and verify the date entered into the sample custody records.

2. Provision for a laboratory sample custody log in which serial numbers were
assigned to samples received.

3. Laboratory sample custody procedures for handling, storage, and dispersement

of samples for analyses.



4.0 Methodology

4.1. NAREL Radiochemical Analyses

4.1.1 Gross Alpha and Gross Beta

Water samples were prepared for gross alpha and gross beta analysis in
accordance with EERF 00-01 (EPA84a). Samples were then counted for 100
minutes on a low-background gas proportional counting system. Results of

these analyses are listed in Table 1.
4.1.2 Gamma Spectroscopy

Samples were analyzed for gamma emitting radionuclides by gamma
spectroscopy in accordance with EPA 901.1 (EPA8Qa), using high purity
germanium detectors. Prior to analysis, soil samples were dried at 100° C and
blended to obtain a uniform product. A 400 ml geometry was prepared and
counted for 1000 minutes. Water samples were placed in a 1 liter Marinelli
beaker and counted for 1000 minutes. Fruit samples were homogenized in a
blender; a 400 mL sample was then obtained and counted for 1000 minutes. A
summary of the results of these analyses are listed in Tables 2-A, 2-B, and 2-C.
The complete gamma spectroscopy results for each sample is compiled in

Appendix A, " Gamma Spectroscopy Complete Results.”

4.1.3 Tritium

Samples were analyzed for tritium in accordance with EERF H-01 (EPA84b)
and EPA 906.0 (EPA80b). The samples were counted for 100 minutes by a
liquid scintillation counter. Results of these analyses are listed in Tables 3-A,

3-B, and 3-C.




4.1.5

4.1.6

Isotopic Plutonium

Samples were analyzed for isotopic plutonium in accordance with EERF Pu-01
(EPA84c). In accordance with the procedure, the samples were counted for
1000 minutes by alpha spectroscopy. Results of these analyses are listed 1n
Tables 4-A, 4-B, and 4-C.

Isotopic Uranium

Only soil samples were analyzed for isotopic uranium. Isotopic uranium
analyses were performed in accordance with EERF 00-06 (EPA84d). The
samples were counted for 1000 minutes by a surface barrier alpha

spectroscopy detector. Results of these analyses are listed in Table 5.

Strondum-90

Soil and fruit samples were analyzed for strontium-90 in accordance with
EERF Sr-01 (EPA84e). Water samples were analyzed in accordance with
EERF Sr-04 (EPAS84f). After performing these procedures, the sampies were
counted for 100 minutes on a multidetector, low-background beta counting

system. Results of these analyses are listed in Tables 6-A, 6-B, and 6-C.

Iodine-129

Analysis for iodine-129 in soil and water was performed by International
Technology Corporation by column and chemical extraction in accordance with
RSL-307 (IT87). After performing this procedure, the samples were counted
on a liquid scintillation counter. Fruit samples were analyzed in accordance
with RD3219 (IT91) by Low Energy Photon Detector (LEPD). Results of
these analyses are listed in Tables 7-A, 7-B, and 7-C.

7




4.2.1

423

Chemical Analysis

International Technology performed all analyses for chemicals. Only soil and

water samples were analyzed for chemicals.
Volatile Organic Compounds (VOCs)

Analyses for VOCs were performed in accordance with SW- 846 method 8240
(SW86a). A summary of the results of these analyses are listed in Tables 8-A
and 8-B. The analytical results for each compound are compiled in Appendix
B, "Chemical Analyses Complete Results." The details of the analyses are
contained in the case narratives compiled in Appendix C, "Case Narratives For

Chemical Analyses."
Semivolatile Organic Compounds (SVOCs)

Analyses for SVOCs in soils were performed in accordance with SW-846
method 8270 (SW86b). Water analyses were performed in accordance with
SW-846 method 8310m (SW86b), and EPA method 610. A summary of the
results of these analyses are listed in Tables 9-A and 9-B. The analytical resulis
for each compound are compiled in Appendix B, "Chemical Analysis Complete
Results.” The details of the analyses are contained in the case narratives

compiled in Appendix C, "Case Narratives for Chemical Analyses.”
Priority Pollutant Metals (PPM)
Analyses for PPMs were pefformed in accordance with SW-846 methods 7470

(SW86¢), 7471 (SW86d), 7060 (SW86e), 7741 (SWB6F), 7841 (SW86g), and
6010 (SW86h). Results of these analyses are listed in Tables 10-A and 10-B.



The details of these analyses are contained in the case narratives and are

. compiled in Appendix C, "Case Narratives for Chemical Analyses.”



5.0 Additional Analyses

When the result of an EPA or Teledyne laboratory analysis was questionable, the analysis was
performed again by the EPA to verify the original result. When the Teledyne laboratory
produced a questionable result, a laboratory split was prepared from that sample and sent to

the EPA for a confirmatory analysis. The results of these analyses are contained in Table 11.
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6.0 Quality Conirol

6.1 Radiochemical Analyses

6.1.1 Radiochemical analyses were performed on the samples by both S. Cohen and
Associates, Inc. (SC&A) and EPA personnel who are qualified to perform the
approved procedures. Quality control samples were analyzed concurrently with
the site samples in order to assure the accuracy and precision of the analytical
procedure and instrumentation. Quality control samples were analtyzed

according to the following schedule:

Duplicate Sample Analysis 1in 10
Matrix Spike 1in 20
Matrix Spike Duplicate 11in 20
Method Blanks 1in 20
. The results of the radiochemical analyses quality control sampies are compiled

in Appendix D, "Quality Control Samples.”
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Chemical Analyses

Analyses for chemicals and iodine-129 was performed by Internarional
Technology. Intenational Technology is approved by the EPA as a CLP
laboratory and is certified by the State of California. Quality control samples
were analyzed concurrently with the site samples in order to assure accuracy
and precision of the analytical procedure and instrumentation. Quality control

samples were analyzed according to the foillowing schedule:

Matrix Spike 1in 20
Matrix Spike Duplicate 1 in 20
Method Blanks 1in 20 |
Travel Blanks 1 per Shipment Containing Samples For i

VOCs Analysis

The results of chemical analyses quality control samples are compiled in

Appendix D, "Quality Control Samples.”
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6.3 Accuracy

Accuracy is a measurement of the agreement between an experimental
determination and the true value of the parameter being measured. Spiking of
reference material into an actual sample matrix is the preferred technique for
evaluating accuracy because it provides an indication of the matrix effects on
the analytical accuracy. Accuracy, defined as percent accuracy (PA), 1s

calculated by the following equation:

SSR - SR
PA = -J————L X 100%
SA

where:

PA = Percent Accuracy
SSR = Spiked Sampie Result
SA = Spike Added

SR = Sample Result

6.4 Precision

Precision is a measure of the degree of repeatability of a set of results obtained
from duplicate analyses made under the same conditions. Precision 1s
expressed as relative percent difference (RPD), and is calculated by the

following equation:

S.-5
RPD = {S1m5) X 100%

[ 5,+85,
2

where:

RPD = Relative Percent Difference

S, = Larger of the two measured results

S, Smaller of the two measured results

® 1




7.1

7.2

7.0 Discussion of EPA Resuits

Gross Alpha and Gross Beta

The results of all gross alpha and gross beta analyses (Table 1) were less then
the minimum detectable activity (MDA) with the exception of two sample
areas at the Radioactive Materials Disposal Facility Watershed on the Brandeis-
Bardin Institute/Rocketdyne Facility Border Ravine Area. All values in the
table greater than the MDA are within safe drinking water limits (CFRO1).
However, it should be note that these samples were ground water or surface
water and were not drinking water. Drinking water standards are cited because

they prove the most conservative limits for comparison.

Gamma Spectroscopy

Cs-137 was the only radionuclide with values greater than the MDA except for
those naturally occurring. Cs-137 (Tables 2-A, 2-B, and 2-C) was detected at
several locations in near background concentrations. The concentrations
detected are consistent with those found in other areas of the Unites States and
are thought to be a result of fallout from nuclear weapons testing. An
additional analysis for Cs-137 was performed by the EPA on a laboratory split
sample with questionable results from the Teledyne laboratory. The additional
analysis, (Table 11-A) confirmed the Teledyne resul, which was ultimately

determined to be consistent with the other Cs-137 values.

A list of Cs-137 concentrations in soil from several areas in the state of
California was compiled from the Environmental Radiation Ambient
Monitoring System (ERAMS) data base at the NAREL and is included in
Appendix E, "Cs-137 1n California Soils."”
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7.4

Tritium

The results of trititum analyses, (Tables 3-A, 3-B, and 3-C), on field split
samples were near or below the MDA, approximately 200 pCi/L. However,
some of the samples analyzed by Teledyne laboratories that were not collected
as split samples indicated the presence of tritium. To confirm these resulis, the
Teledyne laboratory provided a laboratory split of these samples to the EPA for
analysis. If the integrity of the laboratory split sample was not acceptable upon
arrival at the EPA, or the amount of water recovered during the azeotropic.
distillation was not sufficient to provide a reasonable and useful detection limit,
the analytical value was not reported. The results of the EPA analyses on the
laboratory split samples confirmed the presence of slightly elevated levels of
tritium in six samples collected from sample areas at the Radicactive Materials
Disposal Facility Watershed located at the Brandeis-Bardin
Institute/Rocketdyne Facility Border Ravine Area (Table 11-B). In addition,
somewhat higher levels of trittum were confirmed in two samples collected
from areas at the Building 59 Watershed located at the Brandeis-Bardin
Institute/Rocketdyne Facility Border Ravine Area (Table 11-B). All values in
the table greater than the MDA are within the safe drinking water limits
(CFR91). However, it should be noted that these samples were water that was
extracted from soil, and not drinking water. Drinking water standards are cited

because they provide the most conservative limits for comparison.

Isotopic Plutonium

Concentrations of Pu-238 and Pu-239 were identified near or below the MDA
in all samples (Tables 4-A, 4-B, and 4-C). The concentrations that were
detected are consistent with those levels found in other areas of the United
States and are thought to be a result of fallout from nuclear weapons testing

and from space generators which have burned on atmospheric reentry.

15




7.5

7.6

7.7

Isotopic Uranium

U-234, U-235, and U-238 are naturally occurring radionuclides in the
environment. Although uranium analyses were not required by the workplan,
the EPA analyzed their field split portion of soil samples for this radionuclide
in order to determine if it was present in naturally occurring quantities (Table
5). Its analysis was readily available from the plutonium procedure, and 1t
provided additional characterization of the radionuclide content of the area.
Normal concentrations of these radionuclides in the ratio of 1:.05:1 U-238, U-

235, and U-234, respectively, were detected.
Strontium-90

The results of Sr-90 were all less than the MDA with the exception of one
water sample (Tables 6-A, 6-B, and 6-C). A concentration of 7.79 pCi/L was
detected at the Radioactive Materials Disposal Facility Watershed located at the
Brandeis-Bardin Institute/Rocketdyne Facility Border Ravine Area. The sample
was reanalyzed three times, and results of 7.80, 7.71 and 7.43 pCVL were
obtained (Table 11-C). Subsequently, a laboratory split sample was received
from the Teledyne laboratory and analyzed. The result from this analysis was
6.66 pCi/L.

Todine-129

The results of all I-129 analyses were less than the MDA (Tables 7-A, 7-B and
7-C).

16




7.9

Volatile Organic Compounds {VOCs)

Trace amounts of methylene chioride and acetone were identfied in seven
samples (Tables 8-A and 8-B). Although these compounds were not identified
in the method blanks, it is believed that such small concentratidns are the
results of laboratory contamination, since they are used routinely in the IT

laboratory.

Trichloroethene (TCE) was identified in the Well By The Gate sample from the
Santa Monica Mountains Conservancy. A concentration of 13 ppb was
identified and is considered to be a significant level. TCE is a common solvent

that was frequently used at the SSFL in large volumes.

An additional analysis was performed on a second sample collected at a later
date from the Antenna Well, because the first sample collected by
McLaren/Hart ChemRisk contained a trace amount of laboratory solvent. The

result of the second analysis (Table 11-D) was negative.
Semivolatile Organic Compounds (SVOCs})

With the exception of one water sample collected at the Radioactive Materials
Disposal Facility at the Brandeis-Bardin Institute/Rocketdyne Facility Border
Ravine Border, no SVOCs were detected (Tables 9-A and 9-B). Fluoranthrene
was detected at a concentration of .33 ppb was reported for this sampie.
Fluoranthrene is usually a by-product of combustion and is not considered

significant at this level.

17




.7.10

Priority Pollutant Metals

The results of all metal analyses were within normal ranges except for one
sample (Tables 10-A and 10-B). The lead concentration in a sample collected
at the Former Rocketdyne Shooting Range located at the Santa Monica
Mountains Conservancy was 225 ppm. Because this area was once used as a
shooting range, the elevated lead concentration was not unexpected. This area

is currently being remediated.

18




l 8.0 Conclusions and Recommendations
A total of five laboratories participated in analyzing split samples collected for this study:

McLaren/Hart

California Department of Public Health
Brandeis-Bardin Consultant

Teledyne

United States Environmental Protection Agency

Although no formal review of the completed data set compiled by McLaren/Hart ChemRisk
was performed by SC&A, a review of the results in this study and a comparison of the results
from analyses by different laboratories of split samples were made as the study progressed. It
is important to note that in almost every sample, no detectable amount or only amounts near

the limits of detection were observed for the analytes, except in the specific samples

. described below.

Several results of the radioanalyses of the EPA split samples do indicate, however, the need
for additional study in two areas of the Brandeis-Bardin Institute/Rocketdyne Facility Border.

Those areas are identified as follows:

1. Some locations at the watershed area of Building 59 were identified as having
tritium concentrations of approximately 10,000 pCi/L (Table 11-B} of water
that was extracted from soil. It should be noted that the tritium contamination
was identified in water extracted from soil and not from ground water or
surface water that could be consumed. Because the tritium is within the water
in the soil, exposure, if any, by inhalation is not significant. Also the location
of the contamination is in a remote area which is unoccupied and not used for

agricultural purposes. Therefore, at this time there is not a potential for

exposure by ingestion of food products. Eventhough these were not drinking

@ 9




water samples, if the conservative safe drinking water limit for writium of
20,000 pCi/L. (CFR91) is used for comparison purposes, the levels of tritium
identified do not present a health concern at this point. In addition, drainage
areas below this location were also sampled and analyzed with negative resulis.
However, the results do indicate a source of contamination is present
somewhere on the SSFL site, and further studies should be conducted to

identify that source.

The second area that should be smdied is the ground water found at the
Radioactive Materials Disposal Facility. Both the EPA and the Teledyne
laboratory identified the presence of Sr-90 at levels below the safe drinking
water limit of 8 pCi/L. (CFR91) (Tables 6-B and 11-C). However, there was a
wide variation between the results of 7.79 pCi/L auained by the EPA and 1.1
pCi/L attained by Teledyne. Subsequent analysis by the EPA of the remainder
of their sample as well as of a laboratory split sample acquired from the
Teledyne laboratory all indicate approximately 7 pCi/L of Sr-90 present. Since
the results of the EPA quality control sample was outside standard control
limits and since all the sample was used during testing by the EPA and
Teledyne laboratories, this area should be sampled again to clarify the Sr-90
value. It should be noted that this location is in a remote area and does not
represent a health concern at this point. Also, the drainage areas below this

location were sampled and analyzed with negative results.

The results of chemical analyses also indicate areas for additional examination:

Long term studies should be instituted at the Santa Monica Mountains
Conservancy Well by the Gate where Trichloroethene was confirmed to be
present in the ground water at levels above the safe drinking water Limit (Table
8-B). These studies are already being conducted on the Rocketdyne site where
this compound has been identified in the ground water.
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. 2. Upon completion of the remediation of the Former Rocketdyne Shooting Range

on the Santa Monica Mountains Conservancy, confirmatory sampling and

analysis should be conducted to assure the removal of lead was successful
{Table 10-A).
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TABLE 1

. RADIOANALYTICAL RESULTS
GROSS ALPHA AND GROSS BETA IN WATER

BRANDEIS-BARDIN INSTITUTE

USEPA NAREL Resuits
- Sample NAREL
“hate Sample Ares areCoe | Nomber | oSeral | Laboratory
Number Number Gross Alpha Gross Beta
pCL pCiL

3in1e Campsite Ares 1 03 01 196745 SSFL92.187%
3/16/92 Campsiic Area 2 o4 L] 196733 SSFL92.1880 <1.6 42215
Radivactive Marerials
472292 Dispasal Facility 16 01B 197333 SSFL92.3057 2516 1852210
Watershed
Radioactive Materiais
472292 Dispasal Facility 16 01 167857 SSFLY92.3066 23z 15 0916
Watershed

SANTA MONICA MOUNTAINS CONSERVANCY

USEPA NAREL Results
. Sampie NAREL
Co:;:::temn Sample Area S:mg::‘e NBIocIk . Serial Laboratory
Number Number Gross Alphz Gross Beta
pCiL pCVL
—
31192 Antenna Well 05 01 196709 SSFL92.1759 <38 55%34
niez Well By The Gaie o7 01 170710 SSFL92.1758 <44 <5.0
371892 Spring 08 01 171807 SSFL92.1945 <4.6 - <4.&
BACKGROUND LOCATION
USEPA NAREL Results
Hecti Sample NAREL
Conate Sample Area N iclel Nmr .Serial Laboratory
Number Nomber Gross Alpha Gross Beta
pCi'L pCiL

3/12/92 Rocky Peak 01 0z 196720 SSFL92.1768 <5.2 <53




. TABLE 2-A

RADIOANALYTICAL RESULTS
CESIUM-137 IN SOIL

BRANDEIS-BARDIN INSTITUTE

USEPA J
Collection Sample Block Sample NAREL NAREL Results
Sample Area . P Laboratory
Date Area Code Number Serial Nomber Gdey
Number i pC Ty
3/18/52 Pecimeter of the 01 56 90285 SSFL92.1956 | 035+ .012
Playground
311752 Campsite Area 1 03 05 90136 SSFL92.188% 26 = 018
3/16/92 Campsite Area 2 04 21 88283 SSFL92.1888 034 £ 012
3/18/92 Picnic Area 05 77 90034 SSFL92.1955 (086 £ .04
3717192 House of the Book 06 92 89183 SSFL92.1887 <033
3/18/92 Vegetable Garden 11 61 89284 SSFL92.2046 056 + .018
3/18/92 Main House Orchard 12 20 90085 SSFL92.1954 084 £ .017
311782 Avacade Grove 13 24 88936 SSFL92.1890 030 £ .011
. 3/16/92 Old Well Campsite 14 7% 88415 SSFL92.1891 015 % .008
4122/92 RD-51 Watershed 15 05 89587 SSFL92.3048 041 = .013
Radicactive Maierials
4722192 Disposal Facility 16 01B 80888 SSFL92.3052 <0171
Watershed
Radicacuive Maierials
4722/92 Disposal Factlity 16 03 89883 SSFL92.3051 008 + 008
Watershed
4722192 Building 59 Wazershed 17 01 89335 SSFL923270 086 £ 0156
Sodium Bum Pit
4721592 Watershed 18 01 89234 SSFL92.3070 088 £.M8
Sodium Reactor
4121592 Expernimental 19 03 90436 SSF1.92.3079 L0551 .010
Watershed




TABLE 2-A (Contd)

RADIOANALYTICAL RESULTS
CESIUM-137 IN SOIL

SANTA MONICA MOUNTAINS CONSERVANCY

Collection
Date

Sample Area

Sample
Area Code

Block
Number

USEPA
Sample
Serial

NAREL
Laboratory
- Number

Cs-137

pCifGdry

@

The Visizor Center
323/92 Parking Lot ol 04 88583 SSFL92.25%1 054 + 017
311192 The Existing Road 02 19 88384 SSFL921775 | .12 % .01
YSLEm
Former Rocketdyne
311892 Employee Shooting 03 0t 88336 SSFL92.1774 17 202
Range
BACKGROUND LOCATIONS
. USEPA NAREL Cs-137
Coilection Sample Area Samplc Flock Sampie Labaratory
Date Area Code Numnber Serial Nomber

Number

3/10/92 Sama Susana Park 88457 SSFLS2.1773 19+ .013

3/12/92 Bell Canyon 03 59 88344 SSFL 92.1836 .017 £ .01%

3/13/92 Western Location 04 29 88240 SSFL92.1837 15 2 .01
3



. TABLE 2-B

RADIOANALYTICAL RESULTS
CESIUM-127 IN WATER

BRANDEIS-BARDIN INSTITUTE

USEPA NAREL Cs-137

Collection Sampie Laboratory

Date

311792 Campsite Area 1 03 o1 196774 SSFL92.1881 <43
3116/92 Campsite Area 2 04 01 196732 SSFL92.1882 <8.1

Radicactive Materials
4/22/92 Disposal Facility 16 ot 197329 SSFL92.3055 <47

Watershed

Radicactive Materials
42292 Disposal Facility 16 RD-30 197856 SSFL92.3065 <4.8

Watershed RD-30

. SANTA MONICA MOUNTAINS CONSERVANCY

USEPA NAREL Cs-137

Collection Laboratory

Date Sample Area

3723192 Antenna Well 05 01 196708 SSFL92.1755 <55

3/1192 Well Near Gate 07 0l 17078 SSFL92.1754 <4.6

3/18/92 Spring 08 01 171806 SSFL92.1946 <43

BACKGROUND LOCATIONS

SSFL92.1756




TABLE 2-C

RADIOANALYTICAL RESULTS
CESIUM-137 IN FRUIT

BRANDEIS-BARDIN INSTITUTE

Collection
Date

Cs-137

pCi/Gwet

311192

3/18/92 Main House Orchard
SANTA MONICA MOUNTAINS CONSERVANCY
i USEPA N Cs-137
Cocio S | e
? Ns:;l:lr Number pCilGwet

SSFL92.1834

BACKGROUND LOCATIONS

USEPA NAREL Cs-137

Collection Sample
Date  Sample Area Area Code
pCi'Gwet
3/13/52 Happy Camp o7 01 Avocados 90245 SSFL92.1833 <021
3/13/92 Happy Camp o7 04 Lemons 89725 SSFL92.1835 <.013
32352 Supermarket 08 04 Tangerine 89732 SSFL92.2089 <010




TABLE 3-A

. RADIOANALYTICAL RESULTS
TRITIUM 0O

BRANDEIS-BARDIN INSTITUTE

. \ NAREL Resuils ‘“
31892 P“g‘;:;;ﬁ“ SSFL92.1956
31792 \ Campsite Atea 1 \ 03 \ 0s 90136 \ SSFL92.1889 ‘ o _J
3116/92 \ Campsite Ares 2 04 \ 21 $8283 ‘ SSFLO2.1888 \ <200
31892 \ Picric Aea 0 \ 77 90034 \ SSFL92.1955 \ <200 \
31792 ‘ Honse of the Book 06 \ 92 \ §9183 \ SSFL92.1887 ‘ <210
3/1892 \ Vegezbie Garden 1% \ 61 89284 ‘ SSFL92.2046 ‘ <200
r 31892 \ Main House Orchard 12 ‘ 20 50085 SSFL92.1954 \ <200
31782 \ Avocado Grove 13 \ 24 38935 SSFL92.1890 \ <206
3116092 \ Old Well Campsite 14 \ ) 88415 SSFL92.1891 l <200
\—- a2 \ RD-51 Waesshed 15 \ 05 89587 \ SSFL2.3048 ‘ an
. F 4p2m2 Radjoacive paens 16 \ 018 §988% SSFL92.3052 <190
atershed

422492 Building 59 Watershed 17

|

\ |
42182 ‘ i#na%fdm \ 13 \

[ mE |0

Experimental
Watershed

SSFL92.3070 <190

L

)

03 SSFL92.3079

\
\
Rl

01 \ 89335 \ \
\ 89234 \ SSFL92.3073 \ <200
= | =]




TABLE 3-A (Contd)

RADIOANALYTICAL RESULTS
TRITIUM IN SOIL

SANTA MONICA MOUNTAINS CONSERVANCY

. NAREL NAREL Results
Cog:ﬂon Sample Arez Laboratory
The Visitor Center
3/23/92 Packing Lot o1 04 88583 SSFL92.25%1 <224
3/11/92 The Existing Road System 02 19 88384 SSFL92.1775 <200
Fommer Rocketdyne
371192 Empioyee 03 ol 88336 SSFL92.1774 <20
Shooting Range
BACKGROUND LOCATIONS
. USEFPA NAREL NAREL Results
Collection Sample Biock Sample .
Date Sample Area Area Code Number s:qn‘:| I{E‘:‘bﬁr ¥
Number ' pCL
3/10/92 Santa Susana Patk a2 07 88497 SSFL92.1773 <200
3/12/92 Bell Canyon 03 5% 88344 S5FL92.1836 <210
3/13/92 Westemn Location 04 29 88240 SSFL92.1837 <209




TABLE 3-B

RADIOANALYTICAL RESULTS
TRITIUM IN WATER

BRANDEIS-BARDIN INSTITUTE

. USEPA NAREL Results
Collection Sample Area Sample Area Block Sample NAREL Laboratory
Date P Code Number Serial Number )
Number pCiL
317/92 Campsite Area 1 03 0l 196746 SSFL92.1885 <20
316/92 Campsite Area 2 o4 01 196733 SSFL92.1886 <00
Radioactive Materials
4122092 Facility 16 01B 197331 SSFL92.3056 <191
atershed
Radicactive Materials
4122192 Disposal Facility 16 RD-30 197860 SSFL92.3069 <191
Watershed RD-
SANTA MONICA MOUNTAINS CONSERVANCY
USEPA NAREL NAREL Resulis
Collection Sample Block Sampl
Date Sample Area Area Code Nomber saﬂ-':[e Lmﬂ -
Number pCiL

3723792 Antenna Well 05 oL 196710 SSFL92.1767 <200
31192 Well By The Gate 07 01 170729 SSFL92.1766 <200
371852 Spring 08 01 171808 SSFL92.1947 <200
BACKGROUND LOCATION
. NAREL NAREL Results
Collection Laboratory

SSFL92.1768

pCiL




TABLE 3-C

. RADIOQOANALYTICAL RESULTS
TRITIUM IN FRUIT

BRANDEIS-BARDIN INSTITUTE

3ngp2 N $SFL92.1937

SANTA MONICA MOUNTAINS CONSERVANCY

31192 350 200

BACKGROUND LOCATIONS

Caliection Sample | pioqy Soore NAREL " Resais
Dte Sample Arca Area Norabes Media i Laboratory
Code Number Number ]
: pCiL
313/2 Happy Camp o7 0 Avocado 90245 SSFL92.2043 <206
311302 Happy Camp o7 04 Lemon 89725 SSFL92.4033 400 + 200
3/23/92 Supemmarket 08 04 Tangerine 89732 SSFL92.4042 400 £ 200




PLUTONIUM IN SOIL

TABLE 4-A
RADIQOANALYTICAL RESULTS

BRANDEIS-BARDIN INSTITUTE

ISISEPA NAREL NAREL Results
. ample NA
oo | | e | B | SR
Number Number Pu-238 Pu-239
J pCi/Gdry pCi/Gdry
3/18/92 Perimeter of the 01 56 o84 | SSFL92.1950 <02 <015
Playgroend ) ;
31792 Campsite Area 1 03 05 90135 | SSFLO2.1898 04 ¢ 05 <023
3/16/92 Campsite Area 2 04 21 88282 | SSFL92.1900 B: 02 <016
318/92 Picnic Area 05 77 90033 SSFL92.1948 03+ 03 015+ .02
31792 House of the Book 06 92 89182 | SSFL62.1897 | .031%.05 <022
3/18/92 Vegetable Garden 3| 61 89283 SSFL92.2047 02 + .03 <008
3/18/92 Main House Orchard 12 20 90084 | SSFL92.1949 03+ 04 <019
3/17/92 Avacado Grove 13 24 83935 | SSFL92.1896 <0 <.021
301692 01d Well Campsite i4 7 88414 | SSFL92.1899 <02 <011
an2/02 RD-51 Watershed 15 05 89586 | SSFL92.3049 <02 <011
Radioactive Materials
42292 Disposa} Facility 16 0 89887 | SSFL92.3053 <02 <019
Walershed
4292 Building 59 Watershed 17 o1 89339 SSFL92.3071 027 £03 <008
Soduim Bumn Pit <02
an1m e 18 01 86233 | SSFL923074 <015
Sodium Reactor
4p192 Experimental 19 03 90435 | SSFL92.3080 03+ 05 <020
‘Watershed
16




TABLE 4-A (Contd)

RADIOANALYTICAL RESULTS
PLUTONIUM IN SOIL

SANTA MONICA MOUNTAINS CONSERVANCY

USEPA N L NAREL Results
. Sample {ARE
Co]l;:;ct:on Sample Area Ais-:nCPE:Ie Nm Serial Laboratory
Number Number Pu-238 Pu239

pCi/Gdry pCi/Gdry
e

312302 The Visitor Center 01 04 88582 SSFL92.2592 .02+ .03 010+ .02

3rm;2 The Existing Road 0z 19 88383 SSF192.1780 <0.43 <.032
Former Rocketdyne

3/1192 Employee Shooting 03 01 88335 SSFL92.1781 <03 <.027

Range

BACKGROUND LOCATIONS

USEPA REL NAREL Results
. Sampie NA
Co:;:i:on Sample Area Af:amg::ie NT:;L_ Serial Laboratery
Number Number Pu-238 Pu-239

pCi/Gdry pCi/Gdry

0z o7 88456 SSFL92.1779 .05t .05 064z .06

3/10/2 Sania Susana Park
3/12/62 Bell Canyon 03 59 8834] SSF192.1839 02+ .03 <018
3/13/92 Western Location 04 29 88238 SSFL92.1840 <04 <.023

11




TABLE 4-B

RADIOANALYTICAL RESULTS

PLUTONIUM IN WATER

BRANDEIS-BARDIN INSTITUTE

3/12/52

Rocky Peak

01

02

156721

SSFL92.1772

gSEPiA NAREL NAREL Results
Collection Sample Block ample '
Sample Area : Senial Laboral
Date P Area Code Number Number Numbt:rry Pu-238 Pu.239
pCi'L pCyL
A L |
31792 Campsite Area 1 03 01 196747 SSFL$2.2219 <02 <.04
3Nn6/92 Campsite Area 2 04 01 196734 SSFL92.2218 <.027 <02
Radicactive Materials
4722192 Disposal Facility 16 01 197337 SSFL92.3059 <.04 <.03
atershed
Radioactive Materials
4122192 Disposal Facilit 16 RD-30 197858 SSFL92.3069 <03 <.04
Watershed RD-30
SANTA MONICA MOUNTAINS CONSERVANCY
lg’:EPA NARE NAREL Results
. mpie NAREL
Col[l)t;ct:on Sample Area Af:;“&l;e Ntlnfbker Serial Laboratory
Number Number Pu-238 Pu-239
pCi'L pCVL
[ B
311192 Antenna Well as 01 196711 SSFLS2.17711 <06 <.05
311182 Well Near Gawe 07 01 170728 SSFL92.1770 <04 <.03
3/18/02 Spring 08 01 17180¢ SSFL$2.1943 <08 <.02
BACKGROUND LOCATION
gSEPi NAREL NAREL Results
. amp ARE
et Sample Area Af:?'c’ﬁe Nomber | Serial | Laboratory
Number Number Pn-238 Pu-239
pCiL pCVL

et

<04 <03

12




. TABLE 4-C

RADIOANALYTICAL ANALYSES
PLUTONIUM IN FRUIT

BRANDEIS-BARDIN INSTITUTE

USEPA ) NAREL Results
Coliection Sample Sample Block ) Sam?le NAREL
Date Area Area Code | Number | Medi2 Serial Laboratory
Number Number Pu-238 Pu-239

pCi/Gwet pCiiGwet

3/18/92 Main House

Orchard iz 06 Lemon SSFL92.1939 <.00009 <.0007
SANTA MONICA MOUNTAINS CONSERVANCY
ISJSEPA NAREL NAREL Results
. ample NA
cupeion | Sampe | sumpe | Do | e | ST | i
Number Number Pu-238 Pu-239
pCif Gwet | pCif Gwet
3/11/92 Th“GO“:ge 04 03 Orange 90227 SSFL92.4044 <0001 <.0001
BACKGROUND LOCATIONS
IS.;SEPA NAREL NAREL Resuits
. Sample mpie AR
Co:;:temn Sample Area Area N?l::cblir Media Serial Labaratory
Code Number Number Pu-238 Pu-239
pCifGwet | pCi/Gwet
3/13/02 Happy Camp 07 01 Avocado 90245 SSFL92.2045 <.000618 <.000584
3/13/92 Happy Camp 07 04 Lemon 89725 SSFLS2.4032 <.00009 <. 00008
32352 Supermarket 08 04 Tangerine 89732 SSFL92.4041 <000} <.00009




RADIOANALYTICAL RESULTS
URANIUM IN SOIL

TABLE 5

BRANDEIS BARDIN INSTITUTE

USEPA NAREL Results
. Sample NAREL
el R e I e -
Number Number U-234 L-235 U-238
pCWGash | pCiGash | pCifGash
Perimezer of the

31892 o : o1 s6 90284 SSF192.1950 | 995+ .23 | 0599 +.05 | 1.04%.24

31792 Campsite Area 1 03 05 90135 SSFL92.1898 | 112:.26 | 039104 | 9433.2

316/92 Campsitc Avea 2 04 n 38282 SSFL92.1900 | 1.00:.27 | 0657: .06 | 9432 .24

311892 Picnic Area 05 7 90033 SSF192.1948 | 115+ .24 | 04521 .04 | 1202 .25
31792 House of the Book 06 92 £9182 SSFL921897 | 105:.25 | 0398«.04 | 103225 0

31892 Vegeusble Garden 1 6l 89283 SSFLS22047 | 1152 .25 | 08102 .06 | 1052 .2

. 318892 ain House Orchaxd 12 20 90084 SSFL921949 | 954+ .21 | 054104 | 16%.21

31792 Avacado Grove 13 2 88935 SSFLG2.1896 | 964 .21 Mﬁo | g9

316092 Ol¢ Well Campsite 14 ) £8414 SSFL2.1899 | 186:.30 | .1012.07 | i79%.38

422192 RD-51 Watershed 15 o 89536 SSFL923049 | .682% .17 | 0387 :.04 | €58%.17

Radioactive Materials
42292 Disposal Facility 16 01B 89887 SSFLS23053 | .540+ 16 | 030208 | .588%.17
Watershed
422092 | Building 59 Warershed 17 0 29339 SSFL923071 | 109:.2¢ | 0580:.05 | 1082 .24
42192 Sodua: Bum P 18 a $9233 SSFLO23074 | 9%0:.23 | o84+.04 | 76220
Sodium Reactor
4192 Experimental 19 03 90435 SSFL923080 | T1£.21 | 0429:.05 | .663%.20
Watershed




TABLE 5 (Contd)

RADIOANALYTICAL RESULTS
URANIUM IN SOIL

SANTA MONICA MOUNTAINS CONSERVANCY

USEPA NAREL Results
. Sample NAREL
Cog:clnan Sample Area Szm(;::‘l)ed;:rea Nl:]:lcbl;" Serial Laboratory
€ Number Number U234 U-235 U-238
pClGash pCi'Gash pCifGash
The Visitor Cemer
3/23/92 Parking Lot 01 1) 88582 SSFLS2.2592 120t.24 0494 £ .04 953 i 20
31192 The Existing Road 02 9 8383 SSFL92.1780 1.01 £.25 0581 + 65 852+ .23
Former Rocketdyne
31192 Employes Shooting 03 01 88335 SSFL92.1781 700 £ .24 0644 + 07 827+ 26
Range
BACKGROUND LOCATIONS
. USEPA NAREL Results
. Sample NAREL
coin | supepra | Smperes | | S|
Number Number L-234 U-235 U-238
pCiGash pCi/Gash pCi/Gash
—
3/10/92 Sama Susana Park 02 o7 88496 SSFL921779 933+ 27 0531 .06 1.00 + 28
3fi2/92 Bell Canyon 03 59 8834] SSF1.92.183% 220+ .32 0113+ .04 207 .33
3n3m/2 Western Locatien [0 29 83238 SSFL92.1840 116+ 26 323+ .04 1.11 £ .26




TABLE 6-A

RADIOANALYTICAL RESULTS
STRONTIUM-90 IN SOIL

BRANDEIS-BARDIN INSTITUTE

USEPA NAREL
Collection Sample Area Sample Area Block Sample L:I AR};’:“ Resuits
Date P Code Number Serial boratory
Number Number
pCYGDRY
3/18/92 Perimeter of the o1 56 90283 SSFL92.1952 <69
Playground
311792 Campsite Area ] 3 05 90134 SSFL92.1893 <H6
3/16/92 Campsite Area 2 04 21 88281 SSFL92.1901 <71
3/18/92 Picnic Area Qs T7 90032 SSFL92.1951 <71
N7 House of The Book 06 92 89181 SSFL92.1892 <70
3718792 Vegetable Garden 11 61 89282 SSFL92.2048 <68
3/18/92 Main House Orchard 12 20 90083 SSFLS2.1953 <74
31792 Avocado Grove 13 24 88934 SSFL92.1894 <65
3/16/92 Qld Well Campsite 14 79 88434 SSFL$2.1895 <71
4/22/92 RD-51 Watershed 15 0s 89584 SSFL92.3050 <73
Radicactive Materials
4722192 Disposal Facility 16 1B 89885 SSFL92.3054 <63
‘Watershed
422192 Building 5% Watershed 17 0 §9332 SSFL92.3072 <66
Sodium Bum Pit
4/21/92 Warershed i8 01 89232 SSFL923075 <62
Sodium Reactor
4/23/92 Experimental 19 03 090433 SSFL92.3081 <74
‘Watershed

16




TABLE 6-A (Contd)

RADIOANALYTICAL RESULTS
STRONTIUM-90 IN SOIL

SANTA MONICA MOUNTAINS CONSERVANCY

N NAREL
USEPA NAREL R
Collection Samole Area Sample Area Block Sample Laborat esults
Date 4 Code Number Serial N""” ory
Namber umber
pCUGDRY

3023/92 The Visitor Center o1 04 38581 SSFL92.2589 <7

Parking Lot
31192 The Existing Road System 02 19 88382 SSFL92.1776 <75
Former Rocketdyne
3n1M92 Employee Shooting Range 03 0l 88334 SSFL92.1778 <.69
BACKGROUND LOCATIONS
USEPA NAREL Resuhe
Collection Sampie Area Biock Sample - ]
Date Sample Area Ceode Number Serial L’?"’“““"
Number Number
pCi/GDRY

S e e e
<.68

3/10/92 Santa Susana Park 0z G7 88495 SSFL92.1777

3/2/92 Bell Canyon 03 59 88341 SSFL92.1839 <72

3/13/52 ‘Western Location 04 29 88238 SSFL92.1838 <.67
17




RADIOANALYTICAL RESULTS

TABLE 6-B

STRONTIUM-90 IN WATER

BRANDEIS-BARDIN INSTITUTE

NAREL
Collection Sample Areza Block ISJasg:i: NAREL Results
Date Sample Area Code Number Serial Laboratory
Number pCilL
3INT Campsite Area 1 a3 01 196748 SSFL92.1883 <78
3f16/92 Campsite Area 2 04 01 196736 SSF1L92.1884 <99
Radioactive Materials
422192 Disposal Facility 16 01B 197335 SSFL92.3058 ENLCE]
atershed
Ragl;oadive Maienials
isposal Facility ~
472292 Watershed 16 RD-30 197860 SSFL92.3068 <53
RD-30
. SANTA MOUNTAINS CONSERVANCY
. NAREL
USEPA -
) NAREL Results
Collection Sample Area Block Sample
Date Sample Area Code Number Serial L:?uratory
Number Number .
pCiL
R A e s
312 Antenna Well 0s 01 196712 SSFL92.1762 <74
3/1192 Well By The Gate 07 131 170715 SSFLS2.1761 <36
371882 Spring 03 01 171810 SSFL92.1944 <80
BACKGROUND LOCATION
Collection Sampie Area Block gasmE:;: NAREL iﬁ%
Date Sample Area Code Number Serial L;boral.ory
Number Number ]
pCi/L

SSFL92.1763




RADIOANALYTICAL RESULTS

TABLE 6-C

STRONTIUM-9¢ IN FRUIT

BRANDEIS-BARDIN INSTITUTE

Sam USEPA NAREL NAREL Results
Collection X ple Block . Sample
Date Sample Area Area Code Number Media Serial L;bl::'tt;ry
Number pCiGWET
3182 Main House 12 06 Lemons None SSFL92.1938 <006
SANTA MOUNTAINS CONSERVANCY
USEPA NAREL Resuilts
. NAREL
Collection Sample Block . Sample
Date Sample Area Area Code Number Media Serial L:h“:‘;q
Number num pCVGWET

311/92 Thesgf:g"' 04 03 Orange 90227 SSFL2.4043 <005
BACKGROUND LOCATIONS
USEPA NAREL NAREL Results
Collection Sample Block . Sample N
Date Sample Area Area Code Number Media Serial lib:r:‘:bt::?
Number : pCiiGWET
3/13/92 Happy Camp o7 01 Avocado 90245 SSFL92.2044 <023
3113092 Happy Camp o7 04 Lemons 89725 SSF192.4031 <.003
3/23/92 Supermarke: 08 04 Tangerine 89732 SSFL92.4040 <004




TABLE 7-A

RADIOANALYTICAL RESULTS
IODINE-129 IN SOIL

BRANDEIS-BARDIN INSTITUTE

_ USEPA LT. Results
o | omppra | Smpe | B | Sk | 1T L

Number pCilg
371892 P‘g‘]:;:;;f e o1 56 90289 S20304404A <23
31792 Campsite Area | 03 05 90146 S20303705A <28
31692 Campsite Area 2 04 21 88287 S20303703A <29
3718592 Picnic Area 05 7 90038 $20304402A <23
31792 House of The Book 06 92 89187 S20303707A <28
371852 Vegetable Garden 1 61 89288 S20305001 A <16
371892 Main House Orchard 12 20 90089 S20304403A <2
317752 Avocado Grove 13 24 88940 $20303706A <29
3116092 0ld Well Campsite 14 79 88440 S20303704A <28
422792 RD-51 Watershed 15 05 89585 S20405405A <17

Radioactive Materials
42282 Disposal Facility 16 01B 89886 S20406101 A <17
Watershed

422792 | Building 59 Waershed 17 o1 89334 S20404605A <17
an192 Sodium Bum Pl 18 01 89238 S20404601 A <17
423792 Em&m o 19 03 90434 S20406102A <17
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TABLE 7-A {(Contd)

RADIOANALYTICAL RESULTS
IODINE-129 IN SOIL

SANTA MONICA MOUNTAINS CONSERVANCY

USEPA LT. Results
. Sample 1T.
Collection Sample Area Area ,B lock Samp le Laboratory
Date Cede Number Serial Nomber .
Number pCifg
{
The Visitor Center
3/23/92 Parkine Lot 0 04 88587 520305601 A <.16
The Existing Road
371192 S 0z 19 88388 S$20303403A <27
Former Rockeidyne
3/11/92 Empioyee Shooting 03 o1 88340 S$20303402A <27
Range
. BACKGROUND LOCATIONS
USEPA LT. Resuits
. Sampie I.T.
Collection Sample Area Area Block Sample Laboratory
Date Code Number Serial Number .
Number pCig

3/10/92 Santa Susana Park G2 07 88405 S20303401A <.37

3/12/92

Bell Canyon

03

59

88342

S520303501A

<27

3/13/92

Western Location

04

29

88250

S203035024

<27
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. TABLE 7-B (Contd)

RADIOANALYTICAL RESULTS
IODINE-129 IN WATER

BRANDEIS-BARDIN INSTITUTE

USEPA IT 1.T. Results
Coltection Sampie Bleck Sample o
Date Sampie Area Area Code Number Serial L;:::i:ry

Number pCit
311702 Campsite Area 1 03 01 196749 S20303702A <43
3/16/92 Campsite Area 2 04 01 196737 S20303701 A <33

Radicactive Maierials
422192 Disposal Facliny 16 01 197339 $20405401 A <5
Watershed

SANTA MONICA MOUNTAINS CONSERVANCY

USEPA LT LT. Results
Cellection Sample Block Sample boratory
. Date Sample Area Area Code Number Serial L:umb::-r} ]
Number : pCifi
3nime Antenna Well 05 01 196718 520303407A <33
31182 Well By The Gate 07 01 196713 520303406A <33
318/2 Spring 08 01 171811 $20304401 A <3.3

BACKGROUND LOCATION

USEPA LT LT. Resnits
Collection Block Sample -
Sample Area . 3 Laboratory
Date Number Serial Number




TABLE 7-C
. RADIOANALYTICAL RESULTS
IODINE-129 IN FRUIT

BRANDEIS-BARDIN INSTITUTE

3/18/92 Main House Orchard 12 06 Lemon NONE W204071 <079

SANTA MONICA MOUNTAINS CONSERVANCY

USEPA LT oot
Collection Sampie Area Biock . Sample A
Date Sample Area Code Number Media Serial L;hontor}
Number umber ]
pCi’g
. 371192 The Orange Grove 04 03 Orange 90227 W204071 <082
BACKGROUND LOCATIONS
5 1LT.
USEPA
_ LT. Results
Collection Sample Area Biock . Sampie
Date Sample Area Code Number | Media Serial Laboratory
Number umber -
pCifg
3713192 Happy Camp 07 o1 Avocado 90245 W204071 <17
371302 Happy Camp 07 04 Lemon 89725 W204071 <.040
3123192 Supermarket 08 04 Tangerine 89732 W204071 <078
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TABLE 8-A

CHEMICAL ANALYSES RESULTS
VOLATILE ORGANIC COMPOUNDS IN SOIL

BRANDEIS-BARDIN INSTITUTE

Collection

Sample Area

Sample
Area Code

USEPA

Block Sample

Number Serial

LT Laboratory
Number

I.T. Results

Perimeter of the SON50985 .
3/18/%2 Playground o1 56 90287 $58089 k
) SONS50975
3Nnm2 Campsite Area 1 03 05 90138 SST876 Acetone 27 ppb
) SON50975 .
3/16/92 Campsite Area 2 04 2t 88285 357872 |»
. SONS50985 .
3118792 Picnic Area 05 77 90036 98088 U
3117/92 House of the Book 06 92 89185 SS7873 8]
SON50998 .
‘i 3/18/92 Vegetable Garden i1 61 89261 $58331 U
3/18/92 Main House Orchard 12 20 90887 SSS090R U
SONS0975 .
311702 Avacodo Grove 13 24 38938 S5787 T
; SONS0975 :
3/16/92 0Old Well Campsite 14 79 88438 SS7875 U
SON51257 Methyiene Chlonde 17 ppb
4122192 RD-51 Watershed 15 05 89589 21238 Acetons 19 ppb
Radioactive Materials SON51263
4122/92 Disposal Facility 16 01B 89890 K1268 Methylene Chioride 7 ppb
‘Warershed
42262 | Building 59 Waershed 17 01 89337 SO U
Sodium Burn Pit SON51247
42192 Wetershed 18 01 89236 K120 U
Sodium Reactor SON51263
4/23/92 Experimental 19 03 90438 K1269 Acetone 30 ppb
Watershed
U = Compound Not Detected
24




TABLE 8-A (Contd)

. CHEMICAL ANALYSES RESULTS
VOLATILE ORGANIC COMPOUNDS IN SOIL

SANTA MONICA MOUNTAINS CONSERVANCY

USEPA
Collection Sample Block Sample LT Laboratory
Date Sample Area Area Code | Number | Serial Number LT. Results
Number
The Visitor Center SON51018 ,
3723152 =1> “I " g’m 01 04 88585 poivynvh Methytene Chloride 6 ppb
The Existing Road SON50938 ]
3/11/92 System 02 19 88386 SST603 U
Former Rockerdyne SON50938
371192 Employee Shooting 03 01 £8338 SS7604 Acetone 23 ppb
. Range
. BACKGROUND LOCATIONS
USEPA
Coliection Sample Block Sample LT Laboratory
Date Sample Area Area Code | Number | Serial Number LT. Results
Number
" _ SONS50938
3/10/92 Saniz Susana Park 02 07 £8498 $S7600 Acetone 12 ppb
SONS0952 .
3712192 Belt Canyon 03 59 88346 $ST704 T
. SONS50952 .
3/13/2 Western Location 04 29 88242 SST707 U

U = Compound Not Detected




TABLE 8-B

CHEMICAL ANALYSES RESULTS
VOLATILE ORGANIC COMPOUNDS IN WATER

BRANDEIS-BARDIN INSTITUTE

USEPA
Sample Block Sample 1.T Laboratory
Sample Area Area Code } Number | Serial Number LT. Results
31792 Campsite Area 1 03 01 196739 S U
316/92 Campsite Area 2 04 o1 196727 SN U
Radioactive Materials SON51257
422/ Disposal Facility 16 1B 197319 K1229 t
Watershed
SANTA MONICA MOUNTAINS CONSERVANCY
USEPA
Collection Sample Block Sample 1.T Laboratory
. Date Sample Area Area Code Number Serial Number LT. Results
Number
—
SONS0938 .
2 i
32352 Antenma Well 05 or 196701 Sarens U
311/92 Well By The Gate 07 o1 170703 s | Trichloroethene 13ppb
. SON50985 :
31852 Spring 08 01 171801 N U
BACKGROUND LOCATION
USEPA
Coliection Sampie Block Sample LT Laboratory
Date Sample Area Area Code | Number Serial Number 1T. Results
Number
—f
SONS0938 .
31292 Rocky Peak o1 02 196714 ST U
= Compeund Nol Detected
® .




TABLE 9-A

. CHEMICAL ANALYSES RESULTS
SEMIVOLATILE ORGANIC COMPOUNDS IN SOIL

BRANDEIS-BARDIN INSTITUTE

Copae™ Sample Area ngile Nowier %’? L;':II"E’;::Y LT Results
3/18/2 Pefg,’f‘a;‘g‘:ofng“ o1 56 90286 S neas v
311752 Campsiie Area 1 03 05 90137 SONs U
3/16/92 Campsite Area 2 04 21 88284 SO’ U
3/18/92 Picnic Area 05 7 90035 s v
3/17/92 House of the Book 06 92 89184 SS7878 5]
371802 Vegetable Garden 1 61 89285 S U

. 3/18/92 Main House Orchard 2 20 50086 $S8093 C
311792 Avacodo Grove 13 24 88937 Rl U
3/16/52 01d Well Campsite 14 79 88437 S ik
472292 RD-51 Watershed 15 05 89588 SONS1ZST U
4722092 h&% g‘:ﬁ? 16 01 89889 SO U
Watershed .
42292 Building 59 Watershed 17 01 89336 SONdIWT U
42192 Sodium Bam Pit 18 01 89235 5%51132247 U
a3 S apermental 19 03 90437 SONSi2es v
Watershed

U = Compound Not Detected
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TABLE 9-A (Contd)

CHEMICAL ANALYSES RESULTS

SEMIVOLATILE ORGANIC COMPOUNDS IN SOIL

SANTA MONICA MOUNTAINS CONSERVANCY

Collection
Date

Sample Area

Sample
Arez Code

Block
Number

USEPA
Sample
Serial
Number

LT.
Laboratory
Number

LT Resulis

‘—

The Visitor SONS51018
3/23/92 Center Parking Lot 01 04 88584 S58487 u
. SONS0938 .
311192 The Existing Road System oz 1% 88385 SS7606 u
Former Rocketdyne
31192 Employee Shooting ) 0 §8337 S v
Range
. BACKGROUND LOCATIONS
USEPA LT
Collection Sample Block Sample .
Date Sample Area Area Code | Nomber Serial Laboratory LT Resulis
Number Number

SONS0938

SSTN2R

31002 Sania Susana Park ) 07 88500 R v

SONS0052 .
312092 Bell Canyon 03 59 28345 A t
31382 Westem Location o4 2 88241 SON50952 U




TABLE 9-B

CHEMICAL ANALYSES RESULTS
SEMIVOLATILE ORGANIC COMPOUNDS IN WATER

BRANDEIS-BARDIN INSTITUTE

Collection
Date

Sampie Area

Sample
Area
Code

Block
Number

Sample
Serial
Number

LT.
Laboratory
Number

SONS0575 u

LT Results

31792 Campsite Area 1 03 o1 196743 R
; SON50975 )
3/16/92 Carnpsite Area 2 04 01 196731 O T
Radiocactive Materials
a22/92 Disposat Facility 16 o1 197327 SONIZS? | Fanoranthene 33 ppb
Watershed

SANTA MONICA MOUNTAINS CONSERVANCY

Coliection
Date

Sample Arca

Sample
Area
Code

Block
Number

Sample
Serial
Number

LT.
Laboratory
Number

3/23/92 Antenna Well 0s 0 196707 SONS50938 .

LT Results

37122

Rocky Peak

01

1]

196718

—

SON50938
587617

$S7618
311%2 Well By The Gate 07 o1 1707051 st U
31892 Spring 08 o1 171805 R U
BACKGROUND LOCATION
Coge:t:i on Sampie Area S:mr;ie N?linc:cbl:r S;:'l:lle Lablo'rratm LT Results
Code Number Number B

U

L = Compound Not Detecied
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TABLE 11-A
ADDITIONAL ANALYSES

GAMMA SPECTROCSOPY
Cs-137 IN SOIL

BRANDEIS-BARDIN INSTITUTE

Collection Date

3/18/92

Sample Serial
Number

NAREL Laboratory

NAREL Results

Number

SSFL192.5414

pCigdry

125+ .0162

BACKGROUND LOCATION

Collection Date

NAREL Laboratory
Number

NAREL Results

pCi/gdry

113 £ .0142




TABLE 11-B

ADDITIONAL ANALYSES

TRITIUM

IN SOIL

BRANDEIS-BARDIN INSTITUTE

31192

Formmner Rocketdyne
Employee Shocung
Range

03

15

SP51839

SSFL92.8937

Sample Area Block | SampleSerial | NAREL Labarat NAREL Results
A e o] atnple der Iy alor,
Collection Date Sample Area B e Numaber e N ¥
pCUL
316092 Campsite Area 2 04 97 - SSFL92.405 <192
4m2m Disposal Facilty 16 01 197315 SSFL92.3940 1687 £ 171
atershed
Radioactive Materizls
42292 Disposal Faciliy 16 025C 89859 SSFL92.6230 8732176
aiershed2 .
an2m2 R faasemals 16 025A 89857 SSFL92.6940 1679 £ 913
Waiershed
Radioactive Matzrizls
42292 Disgosal Facilicy 16 03 89863 SSFL92.6941 1845 £ 525
atershed
Ragioactive Materials
472202 Disgosal Faciliny 16 0454 89869 SSFL92.6942 1764 £ 173
atershed
42292 Building 55 16 04SC 74374 SSFL92.6229 14222 172
412292 Bullding 35 17 2 - SSFL92.5111 <200
472292 Bullding 59 17 03 74329 SSFL92.5415 12380 £ 371
42 Building 39 17 04 74331 SSFL92.5712 9855 + 325
SANTA MONICA MOUNTAINS CONSERVANCY
Sample Ar Block | SampleSerial | NAREL Laboratory | " orReuts
- mple ea e
Coliection Date Sample Area Eode Number Nomber Number CiL
P

e e

<889
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TABLE 11-C

ADDITIONAL ANALYSES
STRONTIUM-90 IN WATER

BRANDEIS-BARDIN INSTITUTE

. } ) NAREL Results
Collection Date Sample Area Samgi:igrea N?:lcbtr Sar:ﬁl;lie:ul NARE!E.‘qub‘:"mr}
pCHL
Radicactive Maicrials
4122152 Disi Facility 16 1B 197306 SSFL92.8457 6.66 £ 0.48
atershed
Radicactive Materials
4/22/92 Ds&o’sal Facility i6 01B 197333 SSFL92.3058A 7.830 £ 05
atershed
Radioactive Materials
4122192 Disposal Facility 16 9iB 197329 SSFL92.3058B 731+ 1.08
‘Watershed
Radioactive Materials
472292 Dispo: Fg:;!]i:y 16 01B 197331 S5SF1.92.3058C 7.43 £ 0.85
aters
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TABLE 11-D

ADDITIONAL ANALYSES
VOLATILE ORGANIC COMPOPUNDS IN WATER

SANTA MONICA MOUNTAINS CONSERVANCY

Collection Date

SamEIe Area Block Sample Serial NAREL Laboratory
ode Number Number Number

Sample Area

NAREL Results

pCilL

37







APPENDIX A

Gamma Spectroscopy Compiete Results




Gamma Spectroscopy Results

Sample Location

Sample 1D

Collection date,
Type of analysis
time counted
Length of count

Date,

Sample size

NUCLIDE

PB-212
RA-226
I-131
BA-140
CS-137
RA-228
K-40

Type of analysis
time counted
Length of count

Date,
Sample size

NUCLIDE
RA-226
I-131
BA-340
CS-137
RA-228
K-40

SSFL92.01754

DATE

time 3/11/92 0:00

GAMMA SPECTROSCOCPY

6/12/92 13:20

1000 min

0.958000 L
ACTIVITY 2 SIG ERROR UNITS
3.2900E+00 140.12 % PCI/L
0.0000E+00 0.00 ¥ PCI/L
0.0000E+00 0.00 ¥ PCI/L
¢.0000E+00 0.00 % PCI/L
0.0000E+00 0.00 ¥ PCI/L
0.0000E+00 0.00 ¥ PCI/L
0.000CE+GO 0.00 ¥ PCI/L

3/11/92
3/11/92
3/11/92
3/11/92
3/11/92
3/11/92
3/11/92

MDA=8.23E+01
MDA=4 .32E+0C3
MDA=2.30E+03
MDA=4.5%E+00
MDA=1.79E+01
MDA=5.70E+01

GAMMA SPECTROSCOPY

6/19/92 12:57

1000 min

0.958000 L
ACTIVITY 2 SIG ERROR UNITS
0.0000E+0CO 0.00 & PCI/L
0.0000E+00 0.00 ¥ PCI/L
0.0000E+00 0.00 % PCI/L
0.0000E+00 0.00 ¥ PCI/L
0.0000E+0C 0.00 % PCI/L
0.0000E+00 0.00 % PCI/L

Sample Locatiocn

Sample ID

Collection date,
Type of analysis
time counted
Length of count

Date,
Sample size

NUCLIDE
RA-226
I-131
BA-140
Ccs-137
RA-228
K-40

SSFL92.01755
3/11/92 0:00
GAMMA SPECTROSCOPY
6/12/92 13:20

time

1000 min

0.947000 L
ACTIVITY 2 SIG ERROR UNITS
0.0000E+00 0.00 ¥ PCI/L
0.0000E+0Q0 0.00 3 PCI/L
0.0000E+00O 0.00 ¥ PCI/L
0.0000E+00 0.00 ¥ PCI/L
0.0000E+00 0.00 ¥ PCI/L
0.0000E+00 0.00 2 PCI/L

DATE

3/11/92
3/11/92
3/11/92
3/11/92
3/11/92
3/11/92

DATE

3/11/92
3/11/92
3/11/92
3/11/92
3/11/92
3/11/92

MDA=8.24E+01
MDA=4.30E+03
MDA=3.48E+03
MDA=4.98E+00
MDA=1.87E+01
MDA=4.98E+01

MDA=9.89E+01
MDA=4.75E+03
MDA=2.42E+03
MDA=5.45E+00
MDA=1.81E+01
MDA=5.52E+01




Gamma Spectroscopy Results

Sample Location

Sample ID SSFL9%2.01756

Collection date, time 3/12/92 0:;00
Type of analysis GAMMA SPECTROSCOPY
Date, time counted 6/15/92 14:21
Length of count 1000 min
Sample size 0.974000 L
NUCLIDE ACTIVITY 2 SIG ERROR UNITS DATE
RA-226 0.0000E+00 0.00 ¥ PCI/L 3/12/92 MDA=7.68E+01
I-131 0.0000E+00 0.00 ¥ PCI/L 3/12/92 MDA=3.94E+03
BA-140 0.0000E+0O 0.00 % PCI/L 3/12/92 MDA=2.22E+03
. CS-137 0.0000E+00 0.00 $ PCI/L 3/12/92 MDA=4.70E+00
RA-228 ¢.0000E+00 0.00 ¥ PCI/L 3/12/92 MDA=1.49E+01
K-40 0.0000E+00 0.00 $ PCI/L 3/12/92 MDA=4.69E+01
Sample Location
Sample ID SSF1.92.01773
Collection date, time 3/11/92 0:00
Type of analysis GAMMA SPECTROSCOPY
Date, time counted 3/25/92 14:41
Length of count 1000 min
Sample size 501.000 GDRY
NUCLIDE ACTIVITY 2 SIG ERROR UNITS DATE
PB-214 1.2700E+00 2.27 ¥ PCI/GDRY 3/13/92
RA-226 2.6400E+00C 11.63 % PCI/GDRY 3/13/92
PB-212 1.6000E+00 2.07 % PCI/GDRY 3/13/92
TL-208 5.3500E-01 3.18 ¥ PCI/GDRY 3/13/92
RA-228 1.7000E+00 2.81 % PCI/GDRY 3/13/92
BI-214 1.1800E+00 2.49 % PCI/GDRY 3/13/92
Ccs-137 1.9000E-01 7.05 ¥ PCI/GDRY 3/13/92
K-40 2.8900E+01 1.29 ¥ PCI/GDRY 3/13/92




Sample Location

Gamma Spectroscopy Results

Sample 1D SSFL92.01774

Collection date, time 3/11/92 0:00

Type of analysis GAMMA SPECTROSCOPY

Length of count 1000 min

Date, time counted 3/25/92 14:42

Length of count 1000 min

Sample size 276.000 GDRY
NUCLIDE ACTIVITY 2 SIG ERROR UNITS
PB-214 7.6900E-01 3.82 ¥ PCI/GDRY
RA-226 1.5700E+00 18.60 % PCI/GDRY

- PB-212 9.7500E-01 3.36 ¥ PCI/GDRY

TL-208 3.3800E-01 5.38 % PCI/GDRY
RA-228 1.0400E+G0O 5.01 % PCI/GDRY
Cs-137 1.70C0E-01 9.65 % PCI/GDRY
K—-40 2.2600E+01 1.92 ¥ PCI/GDRY

Sample Location

Sample ID SSFL92.01775

Collection date, time 3/11/92 0:00

Type of analysis GAMMA SPECTROSCOPY

Date, time counted 3/26/92 14:56

Length of count 1000 min

Sample size 445.000 G
NUCLIDE ACTIVITY 2 SIG ERROR UNITS
PB-214 1.2100E+00 2.37 % PCI/GDRY
RA-226 2.6700E+00 11.12 % PCI/GDRY
BI-214 1.0600E+0C0O 2.94 % PCI/GDRY
PB-212 1.5100E+00 2.18 ¥ PCI/GDRY
TL-208 4.7400E-01 3.67 ¥ PCI/GDRY
RA-228 1.5100E+00 3.12 ¥ PCI/GDRY
CsS-137 1.21C0E-01 11.24 % PCI/GDRY
K-40 2.9000E+01 1.46 ¥ PCI/GDRY

DATE

3/13/92
3/13/92
3/13/92
3/13/92
3/13/92
3/13/92
3/13/92

DATE

3/11/92
3/11/92
3/11/92
3/11/92
3/11/92
3/11/92
3/11/92
3/11/92




Gamma Spectroscopy Results

Sample Location

Sample ID

Collection date,
Type of analysis
time counted
Length of count

Date,

Sample size

NUCLIDE

K-40
RA-226
I-131
. BA=-140
CS-137
RA-228

SSFL92.01833
3/13/92 0:00
GAMM2Z SPECTROSCOPY
3/25/92 14:41
1000 min

209.000 GWET

time

Sample Location

Sample ID

Collection date,
Type of analysis

Date,

Sample size

NUCLIDE

K-40
RA-226
I-131
BA-140
CS-137
RA-228

time counted
Length of count

ACTIVITY 2 SIG ERROR UNITS
5.4000E4+00 5.52 ¥ PCI/G
0.0000E+00 0.00 ¥ PCI/G
0.0000E+00 0.00 ¥ PCI/G
0.0000E+00 0.00 ¥ PCI/G
0.0000E+00 0.00 ¥ PCI/G
0.0000E+0CC 0.00 ¥ PCI/G

SSFL.82.01834

time 3/13/92 0:00

GAMMA SPECTROSCOPY

5/ 6/92 13:42

1000 min

318.000 GWET

- ACTIVITY 2 SIG ERROR UNITS

1.5900E+00 2.18 ¥ PCI/GWET
0.0000E+00 0.00 % PCI/GWET
0.0000E+0O 0.00 % PCI/GWET
0.0000E+00C 0.00 ¥ PCI/GWET
0.0000E+00 0.00 ¥ PCI/GWET
0.0000E+00 0.00 ¥ PCI/GWET

DATE

3/13/92
3/13/92
3/13/92
3/13/92
3/13/92
3/13/92

DATE
3/13/92
3/13/92
3/13/92
3/13/92
3/13/92
3/13/92

MDA=3.44E-01
MDA=5.93E-02
MDA=1.26E-01
MDA=2.12E-02
MDA=7.78E-02

MDA=1.89E-01
MDA=1.06E+00
MDA=7 .00E-01
MDA=1.29E~-02
MDA=4 .57E~-02



Gamma Spectroscopy Results

Sample Location

Sample ID

Collection date,
Type of analysis
time counted
Length of count

Date,

Sample size

NUCLIDE

PB-212
K-40
RA-226
I-131
BA-1490
CS~137
RA-228

Sample Location

Sample ID

Collection date,
Type of analysis

Date,

Sample size

NUCLIDE

PE~214
RA-226
BI-214
PB-212
RA-228
TL-208
K-40

CS-137

time counted
Length of count

SSFL92.01835
3/13/92 0:00
GAMMA SPECTROSCOPY
5/ 6/92 13:42
1000 min

466.000 GWET

time

ACTIVITY 2 SIG ERROR UNITS
1,2500E-02 88.80 ¥ PCI/GWET
9.1000E-01 14.62 % PCI/GWET
0.0000E+00 0.00 .% PCI/GWET
0.0000E+CO 0.00 ¥ PCI/GWET
0.0000E+00 0.00 ¥ PCI/GWET
0.0000E+00 0.00 ¥ PCI/GWET
0.0000E+00 0.00 ¥ PCI/GWET

SSFL92.01836

time 3/13/92 0:00

GAMMA SPECTROSCOPY

3/26/92 14:56

1000 min

287.000 G
ACTIVITY 2 SIG ERROR UNITS
2.2700E+00 2.36 ¥ PCI/G
5.7400E+00 g.24 % PCI/G
2.2200E+00 3.05 ¥ PCI/G
8.8800E~01 4.49 % PCI/G
9.0800E-01 7.38 % PCIL/G
2.7900E-01 10.18 % PCI/G
1.3400E+01 4.44 % PCI/G
1.7300E-02 101.16 % PCI/G

DATE

3/13/92
3/13/92
3/13/92
3/13/92
3/13/92
3/13/92
3/13/92

DATE

3/13/92
3/13/92
3/13/92
3/13/92
3/13/92
3/13/92
3/13/92
3/13/92

MDA=1.91E-01
MDaA=1.08E+00
MDA=6.77E-01
MDa=1.29E-02
MDaA=5.53E-02




Sample Location
Sample ID

Gamma Spectroscopy Results

SSFLS2.01837

Collection date, time 3/13/92 0:00

Type of analysis GAMMA SPECTROSCOPY

Date, time counted 3/26/92 14:56

Length of count 1000 min

Sample size 435.000 G
NUCLIDE ACTIVITY 2 SIG ERROR UNITS
PBE-214 1.2100E+00 2.39 ¥ PCI/G
RA-226 3.0700E+00 9.41 % PCI/G
BI-214 1.0800E+00 2.78 % PCI/C

. PB-212 1.6600E+00 1.95 ¥ PCI/G

TL-208 5.4300E~-01 3.35 % PCI/G
RA-228 1.6700E+00 2.74 % PCI/G
CS-137 1.5300E-0C1 8.89 ¥ PCI/G
K-40 2.4000E+01 1.64 % PCI/G

Type of analysis

GAMMA SPECTROSCOPY

Date, time counted 6/19/92 12:57

Length of count 1000 min

Sample size 435.000 G
NUCLIDE ACTIVITY 2 SIG ERROR UNITS
PB-214 1.2500E+00 2.78 % PCI/G
RA-226 3.2900E+00 11.12 % PCI/G
PB-212 1.7700E+00 2.29 & PCI/G
TL-208 5.7800E-01 3.72 % PCI/G
RA-228 1.7700E+00 3.29 % PCI/G
BI-214 1.0900E+00 3.12 ¥ PCI/G
CS-137 1.6700E-01 9.40 ¥ PCI/G
K-40 2.3%900E4+01 1.74 % PCI/G

Sample Location

Sample ID SSFL92.01881

Collection date, time 3/17/92 0:00

Type of analysis GAMMA SPECTROSCOPY

Date, time counted 3/24/92 14:45

Length of count 1000 min

Sample size 0.985000 L
NUCLIDE ACTIVITY 2 SIG ERROR UNITS
RA-226 6.2900E+01 100.48 % PCI/L
I-131 0.0000E+00 0.00 ¥ PCI/L
BA-~140 0.0000E+00C 0.00 ¥ PCI/L
CsS-137 0.0000E+00 0.00 % PCI/L
RA-228 0.0000E+00 0.00 % PCI/L
K-40 C.0000E+00 0.00 3 PCI/L
CS-137 0.0000E+0Q0O 0.00 % PCI/L

A-6

DATE

3/13/92
3/13/92
3/13/92
3/13/92
3/13/92
3/13/92
3/13/92
3/13/92

DATE

3/13/92
3/13/92
3/13/92
3/13/92
3/13/92
3/13/92
3/13/92
3/13/92

DATE

3/17/92
3/17/92
3/17/92
3/17/92
3/17/92
3/17/92
3/17/92

MDa=7.29E+00
MDA=2.07E+01
MDA=4.26E+00
MD2=1.60E+01
MDA=6.24E+0C1
MDA=4.26



Gamma Spectroscopy Results

sample Location

Sample ID

SSFL92.01882

Collection date, time 3/17/92 0:00

Type of analysis GAMMA SPECTROSCOPY

Date, time counted 3/24/92 14:45

Length of count 1000 min

sample size 0.980000 L
NUCLIDE ACTIVITY 2 SIG ERROR UNITS
RA-226 0.0000E+00 0.00 ¥ PCI/L
I-131 0.0000E+DO 0.00 ¥ PCI/L
B&-140 0.0000E+00 0.00 3 PCI/L
Ccs=-137 0.0000E+00 0.00 ¥ PCI/L
RA-228 0.0000E+00 0.00 ¥ PCI/L
K-40 0.0000E+00 0.00 & PCI/L

sample Location

Sample ID SSFL92.01887

collection date, time 3/17/92 0:00

Type of analysis GAMMA SPECTROSCOPY

Date, time counted 4/ 7/92 13:40

Length of count 1000 min

sample size 622.000 G
NUCLIDE ACTIVITY 2 SIG ERROR UNITS
PB-214 1.1000E+00 3.13 % PCI/G
RA-226 2.6700E+00 13.97 ¥ PCI/G
BI-214 9,3900E-01 3.88 ¥ PCI/G
PB-212 1.5800E+00 2.51 % PCI/G
TL-208 5.1200E-01 4.08 $ PCI/G
RA~-228 1.5800E+00 3.58 3 PCI/G
K-40 2.5300E+01 1.75 ¥ PCI/G
cs-137 0.0000E+00 0.00 ¥ PCI/G

DATE

3/17/92 MDA=1.12E+02
3/17/92 MDA=1.13E+01
3/17/92 MDA=3.34E+01
3/17/92 MDA=8.07E+00
3/17/92 MDA=2.69E+01
3/17/92 MDA=8.81E+01

DATE

3/17/92

3/17/92

3/17/92

3/17/92

3/17/92

3/17/92

3/17/92

3/17/92 MDA=0.0325




Gamma Spectroscopy Results

Sample Location
Samplie ID

SSF192.018B88

Collection date, time 3/16/92 0:00

Type of analysis GAMMA SPECTROSCOPY

Date, time counted 4/ 7792 13:39

Length of count 1000 min

Sample size 484.000 G
NUCLIDE ACTIVITY 2 SIG ERRCR UNITS
PB-214 1.2200E+00 2.55 ¥ PCI/G
RA-226 2.6700E+00 11.27 % PCI/G
BI-214 1.0400E+00 3.04 % PCI/C

- PB-212 1.6900E+00 2.06 ¥ PCI/G

TL-208 5.7300E-01 3.28 ¥ PCI/G
RA-228 1.7000E+00 3.00 % PCI/G
CS-137 3.4100E-~02 34.31 % PCI/G
K-40 2.5200E+01 1.52 % PCI/G

Sample Location

Sample ID SSFL92.01889

Collection date, time 3/17/92 ¢:00

Type of analysis GAMMA SPECTROSCOPY

Date, time counted 4/ 7/92 13:39

Length of count 1000 min

Sample size 370.000 G
NUCLIDE ACTIVITY 2 SIG ERROR UNITS
PB-214 1.4300E+GO 2.62 % PCI/G
RA-226 3.5000E+00 10.37 % PCI/G
PB-212 1.8500E+00 2.19 % PCI/G
TL-208 5.9700E-01 3.65 % PCI/G
RA-228 1.8600E+00 3.04 % PCI/G
BI-214 1.3000E+00 2.78 % PCI/G
C8-137 2.5600E-01 6.91 % PCI/G
K-40 3.0500E+01 1.48 % PCI/G

DATE

3/16/92
3/16/92
3/16/92
3/16/92
3/16/92
3/16/92
3/16/92
3/16/92

DATE

3/17/92
3/17/92
3/17/92
3/17/92
3/17/92
3/17/92
3/17/92
3/17/92




Gamma Spectroscopy Results

Sample Location
Sample ID

Collection date,
Type of analysis
time counted
Length of count

Date,

Sample size

Type of analysis
time counted
Length of count

Date,

NUCLIDE
PB-214
RA-226
PB-212
TL-208
RA-228
BI-214
CsS-137
K-40

Sample size

NUCLIDE
PB-214
RA-226
BI-214
PE-212
TL-208
RA-228
CsS-137
K-40

SSFL92.01890
3/17/92  0:00
GAMMA SPECTROSCOPY
4/ 7/92 13:40
1000 min

439.000 GDRY

time

ACTIVITY 2 SIG ERROR UNITS

1.1400E+00 2.97 % PCI/GDRY
2.2900E+00C 15.20 ¥ PCI/GDRY
1.6300E+00 2.34 ¥ PCI/GDRY
5.1800E-01 3.80 ¥ PCI/GDRY
1.6100E+00 3.40 ¥ PCI/GDRY
9.4200E-01 3.52 ¥ PCI/GDRY
2.9900E-02 37.46 % PCI/GDRY
2.0800E+01 1.91 % PCI/GDRY

GAMMA SPECTROSCOPY
6/17/92 14:09
1000 min

439.000 GDRY

Sample Location
Sample ID

Collection date,
Type of analysis

Date,

time counted
Length of count

Sample size

NUCLIDE
PB-214
RA-226
BI-214
PB-212
TL-208
RA-228
K-40
CS5-137

ACTIVITY 2 SIG ERRCR UNITS
8,8300E-01 3.60 ¥ PCI/GDRY
2.5200E+00 15.24 % PCI/GDRY
8.6400E~01 4.65 % PCI/GDRY
1.4000E+00 2.92 %¥ PCI/GDRY
4.,5000E-01 4.96 % PCI/GDRY
1.4600E+00 4.29 ¥ PCI/GDRY
4.1200E~-02 31.80 ¥ PCI/GDRY
1.8200E+01 2.35 % PCI/GDRY

SSFL92.01891

time 3/16/92 0:00

GAMM2A SPECTROSCOPY

4/ 8/92 13:51

1000 min

€20.000 G
ACTIVITY 2 SIG ERROR UNITS
1.0700E+00 2.10 8 PCI/G
2.5100E+00 9.64 % PCI/G
9.7500E-01 2.57 %3 PCI/G
1.4000E+00 1.83 % PCI/G
4 .5900E~-01 3.22 % PCI/G
1.4300E+00 2.67 % PCI/G
2.4700E+01 1.33 % PCI/G
1.5000E-C2 50.00 % PCI/GDRY

Y
'
0

DATE

3/17/92
3/17/92
3/17/92
3/17/92
3/17/92
3/17/92
3/17/92
3/17/92

DATE

3/17/92
3/17/92
3/17/92
3/17/92
3/17/92
3/17/92
3/17/92
3/17/92

DATE

3/16/92
3/16/92
3/16/92
3/16/92
3/16/92
3/16/92
3/16/92
3/16/92



Gamma Spectroscopy Results

Sample Location

Sample ID SSFL92.01936

Collection date, time 3/18/92 0:00

Type of analysis GAMMA SPECTROSCOPY

Date, time counted 6/17/92 14:09

Length of count 1000 min

Sample size 409.000 GWET
NUCLIDE ACTIVITY 2 S8IG ERROR TUNITS DATE
RA-226 1.4900E-01 132.21 % PCI/GWET 3/18/92
K~-40 1.0400E+00 11.92 ¥ PCI/GHWET 3/18/92
I-131 0.0000E+00 0.00 % PCI/GWET 3/18/92 MDA=1.10E+01
BA-140 0.0000E+00 0.00 % PCI/GWET 3/18/92 MDA=5.18E+00
CS-137 0.0000E+00O 0.00 ¥ PCI/GWET 3/18/92 MDA=1.26E-02
RA-228 0.0000E+00 0.00 % PCI/GWET 3/18/92 MDA=4.18E-02

Sample Location

Sample ID - SSFL92.01946

Collection date, time 3/18/92 0:00

Type of analysis GAMMA SPECTROSCOPY

Date, time counted 3/24/92 14:45

Length of count 1000 min

Sample size 0.981000 L
NUCLIDE ACTIVITY 2 SIG ERROR UNITS DATE
K-40 1.8900E+01 175.13 % PCI/L 3/18/92
RA-226 0.0000E+0O 0.00 ¥ PCI/L 3/18/92 MDA=6.89E+01
I-131 0.0000E+00 0.00 ¥ PCI/L 3/18/92 MDA=6.10E+00
BA-140 0.0000E+00 0.00 3 PCI/L 3/18/92 MDA=1.80E+01
CS-137 0.0000E+0O 0.00 % PCI/L 3/18/92 MDA=4.33E+00
RA-228 0.0000E+CGO 0.00 ¥ PCI/L 3/18/92 MDA=1.42E+01

Type of analysis GAMMA SPECTROSCOPY

Date, time counted 6/18/92 14:27

Length of count 1000 min

Sample size 0.981000 L
NUCLIDE ACTIVITY 2 SIG ERROR UNITS DATE
RA-226 0.0000E+00 0.00 ¥ PCI/L 3/18/92 MDA=1.19E+02
I-131 0.0000E+00 0.00 ¥ PCI/L 3/18/92 MDA=5.81E+03
BA-140 0.0000E+00 0.00 ¥ PCI/L 3/18/92 MDA=3.28E+03
CS-137 0.0000E+00 0.00 ¥ PCI/L 3/18/92 MDA=7.69E+00
RA-228 0.0000E+00 0.00 ¥ PCI/L 3/18/92 MDA=3.14E+01
K-40 0.0000E+00 0.00 $ PCI/L 3/18/92 MDA=9.22E+01

A-10



Gamma Spectroscopy Results

Sample Location
Sample ID

Collection date,
Type of analysis
time counted
Length of count

Date,

Sample size

NUCLIDE
PB-214
RA-226
PB-212
TL-208
RA-228
BI-214
CS-137
K-40

SSFL92.01954

Sample Location
Sample ID

Collection date, time
Type of analysis

Date,

time coun

Length of count
Sample size

NUCLIDE
PB-214
RA-226
BI-214
PB-212
TL-208
RA-228
CsS-137
K-40

time 3/18/92 0:00

GAMMA SPECTROSCOPY

3/26/92 14:56

1000 min

512.000 G
ACTIVITY 2 SIG ERROR UNITS
1.1100E+4+00 2.82 % PCI/G
2.2300E+00 15.65 % PCI/G
1.3100E+00 2.40 % PCI/G
4.2800E-01 4.98 % PCI/G
1.3000E+00 4.28 % PCI/G
1.0300E+00 3.49 ¥ PCI/G
8.4100E-02 20.10 ¥ PCI/G
2.5100E+01 2.04 ¥ PCI/G

SSFL22.019855

3/18/92 0:00

GAMMA SPECTROSCOFPY
ted 3/26/92 14:56

1000 min

483.000 G
ACTIVITY 2 SIG ERROR UNITS
1.3500E+00 2.56 % PCI/G
2.7100E+00 12.18 % PCI/G
1.1600E+00 3.03 ¥ PCI/G
2.1900E+00 1.85 % PCI/G
7.0100E-01 3.10 ¥ PCI/G
2.1300E+00C 2.70 % PCI/G
8.6400E-02 15.86 ¥ PCI/G
2.9800E+01 1.58 % PCI/G

A-11

DATE
3/18/92
3/18/92
3/18/92
3/18/92
3/18/92
3/18/92
3/18/92
3/18/92

DATE
3/19/92
3/19/92
3/19/92
3/19/92
3/19/92
3/19/92
3/19/92
3/19/92




Gamma Spectroscopy Results

Sample Location
Sample ID

Collection date, time
Type of analysis
time counted

Date,

Length of count
Sample size

NUCLIDE
PB-214
RA-226
BI-214
PB-212
TL-208
RA-228
CS-137
K-40

Sample Location
Sample ID

Collection date, time
Type of analysis

Date,

time coun

Length of count
Sample size

NUGCLIDE
PB-214
RA-226
PB-212
TL-208
RA-228
C8-137
K-40

SSFL92.01956

3/18/92 0:00

GAMMA SPECTROSCOPY

3/26/92 14:56

1000 min

443.000 G
ACTIVITY 2 SIG ERROR UNITS
1.0700E+00 2.86 ¥ PCI/G
2.7100E+00 11.14 ¥ PCI/G
9.6700E-01 3.35 ¥ PCI/G
1.5500E+00 2.23 ¥ PCI/G
5.130CE-01 3.61 ¥ PCI/G
1.5500E+00 3.04 ¥ PCI/G
3.5100E-02 34.47 % PCI/G
2.2400E+01 1.71 % PCI/G

SSFL92.02046

3718792 0:00

GAMMA SPECTROSCOPY
ted 4/ 8/92 13:52

1000 min

575.000 G
ACTIVITY 2 SIG ERROR UNITS
1.0100E+00 3.38 % PCI/G
2.1500E+00 15.44 % PCI/G
1.2800E+00 2.84 % PCI/G
4.1500E-01 5.49 % PCI/G
1.2800E+00 4.71 % PCI/G
5.5600E-02 33.09 ¥ PCI/G
2.1600E+01 2.54 % PCI/G

A~-12

DATE

3/17/92
3/17/92
3/17/92
3/17/92
3/17/92
3/17/92
3/17/92
3/17/92

DATE
3/18/92
3/18/92
3/18/92
3/18/92
3/18/92
3/18/92
3/18/92



Sample Location

Sample ID

Collection date,
Type of analysis

Gamma Spectroscopy Results

SSFL92.02089

time

Date, time counted 5/
1000 min
451.000 GWET

Length of count

Sample size

3/23/92
GAMMA SPECTROSCOPY

0:00

6/92 13:41

UNITS

PCI/GWET
PCI/GWET
PCI/GWET
PCI/GWET
PCI/GWET
PCI/GWET
PCI/GWET

NUCLIDE ACTIVITY 2 SIG ERROR
PB-212 1.2500E-02 96.80 %
K-40 1.5400E+00 8.05 %
RA-226 0.0000E+00 0.00 %
I-131 0.0000E+00 0.00 %
BA-140 0.0000E+00 0.00 %
CS-137 0.0000E+00 0.00 %
RA-228 0.0000E+00 0.00 %
Type of analysis GAMMA SPECTROSCOPY
Date, time counted 6/17/92 14:09
Length of count 1000 min

Sample size

451.000 GWET

NUCLIDE ACTIVITY 2 SIG ERROR UNITS
K-40 1.5500E+00 7.42 % PCI/GWET
RA-226 0.0000E+0Q 0.00 % PCI/GWET
I-131 0.0000E+00 0.00 % PCI/GWET
BA-140 0.0000E+00 0.00 ¥ PCI/GWET
CcS-137 0.0000E+00 0.00 % PCI/GWET
RA-228 0.0000E+00 0.00 % PCI/GWET

Sample Location

Sample ID SSFL92.02591

Collection date, time 3/23/92 0:00

Type of analysis GAMMA SPECTROSCOPY

Date, time counted 5/ 6/92 13:41

Length of count 1000 min

Sample size 250.000 GDRY
NUCLIDE ACTIVITY 2 SIG ERROR UNITS
PB-214 1.2900E+00 3.48 % PCI/GDRY
RA-226 2.2600E+00 20.71 % PCI/GDRY
BI-214 1.1100E+00 4.54 % PCI/GDRY
PB-212 1.5700E+00 3.39 % PCI/GDRY
TL-208 4.9600E-01 5.65 % PCI/GDRY
RA-228 1.4900E+00 5.28 % PCI/GDRY
Ccs~-137 5.3400E-02 31.84 ¥ PCI/GDRY
K-40 2.3600E+01 2.54 % PCI/GDRY

A-13

DATE

3/23/92
3/23/92
3/23/92
3/23/92
3/23/92
3/23/92
3/23/92

DATE

3/23/92
3/23/92
3/23/92
3/23/92
3/23/92
3/23/92

DATE

3/23/92
3/23/92
3/23/92
3/23/92
3/23/92
3/23/92
3/23/92
3/23/92

MDA=1.5%9E-0O1
MDA=3.96E-01
MDA=3.32E-01
MDA=1.01E-02
MDA=3.60E-02

MDA=1.66E-01
MD2A=8.06E+00
MDA=3.52E+00
MDA=9.39E-03
MDA=4.19E-02




Sample Location
Sample ID
Collection date, time 4/22/92 0:00

Type of analysis

Date,

time coun

Length of count
Sample size

RUCLIDE
PB-214
RA-226
PB-212

- TL-208

RA-228
CsS-137
K-40

Gamma Spectroscopy Results

SSFL92.03048

GAMMA SPECTROSCOPY
ted 6/19/92 12:57
1000 min

587.000 GDRY

ACTIVITY 2 SIG ERROR UNITS

7.8800E-01 3.83 % PCI/GDRY
1.5000E+00 20.73 % PCI/GDRY
1.0500E+00 3.30 ¥ PCI/GDRY
3.2800E-01 5.52 % PCI/GDRY
1.0000E+00 5.36 ¥ PCI/GDRY
4.0700E-02 - 30.96 ¥ PCI/GDRY
2.4000E+01 1.85 % PCI/GDRY

Sample Location
Sample ID
Collection date, time 4/22/92 0:00

Type of analysis
Date, time counted
Length of count

Sample size

NUCLIDE
PB-214
RA-226
PB-212
TL-208
RA-~228
K-40
CS-137

SSFLS2.03051

GAMMA SPECTROSCOPY
5/18/%2 14:13
1000 min

622.000 GDRY

ACTIVITY

2 SIG ERROR UNITS
5.6300E-01 3.71 % PCI/GDRY
1.1200E+00 22.68 ¥ PCI/GDRY
6.6200E-01 3.67 ¥ PCI/GDRY
2.2400E-01 5.67 % PCI/GDRY
7.0900E-01 4.34 % PCI/GDRY
2.3600E+01 1.44 % PCI/GDRY
7.8000E-03 103.85 % PCI/GDRY

A-14

DATE
4/22/92
4/22/92
4/22/92
4722792
4722792
4722792
4/22/92

DATE
4/22/92
4722/92
4722792
4/22/92
4722792
4722792
4/22/92




Sample Location
Sample ID

Collection date
Type of analysi

Date, time counted

Length of count
Sample size

Type of analysi

Date, time counted

Length of count
Sample size

NUCLIDE
PB-214
RA-226
BI-214
PB-212
TL-208-
RA-228
K-40
CS-137

Gamma Spectroscopy Results

SSFL92.03052

, time 4/22/92

0:00

s GAMMA SPECTROSCOPY

5/718/92

1000 min
650.000 GDRY

14:13

s GAMMA SPECTROSCOPY

6/17/92

1000 min
650.000 GDRY

Sample Location

Sample ID

Collection date, time 4/22/92
Type of analysis
Date, time counted
Length of count

Sample size

NUCLIDE
RA-226
RA-228
C5-137

14:4

5

ACTIVITY 2 SIG ERROR UNITS
6.6300E-01 3.33 % PCI/GDRY
1.4500E+00 14.62 % PCI/GDRY
6.0900E-01 3.58 % PCI/GDRY
8.1800E-01 2.92 % PCI/GDRY
2.7000E-01 4.70 % PCI/GDRY
8.2000E-01 3.98 % PCI/GDRY
2.2900E+01 1.35 % PCI/GDRY
0.0000E+00 0.00 %

SSFL92.03055

0:00

GAMMA SPECTROSCOPY

5/19/92 14:27

1000 min

0.977000 L
ACTIVITY 2 SIG ERROR UNITS
0.0000E+00 0.00 $ PCI/L
0.0000E+00 0.00 ¥ PCI/L
0.0000E+00 0.00 ¥ PCI/L

A-15

DATE
4/22/92
4/22/92
4/22/92
4/22/92
4722792
4/22/92
4/22/92
4/22/92 MDa=.0171

DATE

4/22/92 MDA=7.69E+01
4/22/92 MDA=1.60E+01
4/22/92 MD2a=4.65



Gamma Spectroscopy Results

Sample Location

Sanple ID

Collection date, time
Type of analysis

time counted
Length of count

Date,
Sample size

NUCLIDE
RA-226
I-121
BA-140
. C8-137
RA-228
K~-40

Type of analysis
time counted
Length of count

Date,
Sample size

NUCLIDE
RA-226
I-131
BA-140
CS-137
Ra-228
K-40

SSFL92.03065
4/22/92 0:00
GAMMA SPECTROSCOPY
5/19/92 14:27
1000 min

0.983000 L

ACTIVITY

0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.000CE+00

2 SIG ERROR
0.00
0.00
0.00
0.00
0.00
0.00

UNITS
PCI/L
PCI/L
PCI/L
PCI/L
PCI/L
PCI/L

a0 o® o\ 6P oP oW

GAMMA SPECTROSCOPY

Sample Location

Sample ID

Collection date, time
Type of analysis

time counted
Length of count

Date,
Sample size

NUCLIDE
PB-214
RA-226
PB-212
TL-208
RA-228
BI-214
CS5-137
K-40

6/19/92 12:57

1000 min

0.983000 L
ACTIVITY 2 SIG ERROR TUNITS
0.0000E+0Q0 0.00 ¥ PCI/L
0.0000E+00 0.00 ¥ PCI/L
0.0000E+00 0.00 $ PCI/L
C.0000E+00 0.00 % PCI/L
0.0000E+00O 0.00 ¥ PCI/L
0.0000E+0Q0O .00 ¥ PCI/L

SSF1.92.03070

4/21/92  0:00

GAMMA SPECTROSCOPY

6/12/92 13:21

1000 min

518.000 GDRY
ACTIVITY 2 8IG ERROR UNITS
1.1800E+00 2.71 % PCI/GDRY
2.7500E+0C0 13.93 % PCI/GDRY
1.4400E+00 2.33 % PCI/GDRY
4 .5800E-01 4.63 % PCI/GDRY
1.4800E+00 3.86 % PCI/GDRY
1.0400E+0C0 3.61 ¥ PCI/GDRY
8.5700E-02 18.55 % PCI/GDRY
2.3900E+01 2.08 % PCI/GDRY

A-16

DATE

4/22/92
4/22/92
4722792
4722792
4722792
4722792

DATE

4/22/92
4/22/92
4/22/92
4/22/92
4/22/92
4/22/92

DATE

4/21/92
4721792
4/21/92
4721792
4/21/92
4721792
4721792
4721792

MDA=8.35E+01
MDA=4.17E+01
MDA=6.49%E+01
MDA=4.85E+00
MDA=1.64E+01
MDA=5.84E+01

MDA=7.65E+01
MDA=5.79E+02
MDA=3.23E+02
MDA=4.80E+00
MDA=1.64E+01
MDA=5.99E+01




Sample Location

Sample ID

Collection date,
Type of analysis
time counted
Length of count

Date,

Sample size

Type of analysis
time counted

Date,

Length of count

NUCLIDE
PB-214
RA-226
PB-212
TL-208
RAa-228
BI-214
Cs-137
K-40

Sample size

NUCLIDE
PB-214
RA-226
BI-214
PB-212
TL-208
RA-228
CS~137
K-40

Gamma Spectroscopy Results

SSFL92.03070X
4/21/92  0:00
GAMMA SPECTROSCOPY
5/18/92 14:13
1000 min

518.000 GDRY

time

Sample Location
Sample ID

Collection date, time
Type of analysis
time counted
Length of count

Date,

Sample size

NUCLIDE
PB-214
RA-226
PB-212
TL-208
RA-228
CS-137
K-40

ACTIVITY 2 SIG ERROR UNITS DATE
1.1500E+00 2.71 % PCI/GDRY 4/21/92 |
2.6200E+00 12.94 % PCI/GDRY 4/21/92 |
1.4200E+00 2.29 % PCI/GDRY 4/21/92
4.6500E-01 4.67 ¥ PCI/GDRY 4/21/92
1.4400E+00 3.88 ¥ PCI/GDRY 4/21/92
1.0400E+00 3.68 ¥ PCI/GDRY 4721792
8.6700E-02 19.26 ¥ PCI/GDRY 4/21/92
2.4000E+01 2.07 % PCI/GDRY 4/21/92

GAMMA SPECTROSCOPY

6/11/92 14:10

1000 min

518.000 GDRY
ACTIVITY 2 SIG ERROR UNITS DATE
1.1700E+00 2.52 % PCI/GDRY 4/721/92
2.5100E+00 13.11 ¥ PCI/GDRY 4/21/92
1.0600E+400 3.06 ¥ PCI/GDRY 4/21/92
1.4100E+00 2.24 & PCI/GDRY 4/21/92
4.7000E-01 3.91 ¥ PCI/GDRY a4/21/92
1.4700E+00 3.16 ¥ PCI/GDRY 4/21/92
9.9500E-02 13.27 ¥ PCI/GDRY 4/21/92
2.4500E+01 1.69 $ PCI/GDRY 4/21/92

SSFLS2.03073

4/21/92  0:00

GAMMA SPECTROSCOPY

5/18/92 14:13

1000 min

397.000 GDRY
ACTIVITY 2 SIG ERROR UNITS DATE
1.2800E+00 4.23 % PCI/GDRY 4/21/92
3.1500E+00 20.25 % PCI/GDRY 4/21/92
1.5700E+00 3.87 ¥ PCI/GDRY 4/21/92
5.0000E-01 6.58 ¥ PCI1/GDRY 4/21/92
1.5600E+00 4.91 % PCI/GDRY 4/21/92
8.0300E-0C2 21.92 % PCI/GDRY 4721792
2.6200E+01 2.33 % PCI/GDRY 4/21/92



Gamma Spectroscopy Results

Sample Location
Sample ID
Collection date, time 4/21/92

Type of analysis
time counted

Date,

Length of count

Sample size

NUCLIDE
PB-214
RA-226
BI-214
PB-212
TL-208
RA-228
CS-137
K-40

UNITS
PCI/GDRY
PCI/GDRY
PCI/GDRY
PCI/GDRY
PCI/GDRY
PCI/GDRY
PCI/GDRY

SSFL92.03079
0:00
GAMMA SPECTROSCOPY
5/18/92 14:30
1000 min
583.000 GDRY
ACTIVITY 2 SIG ERROR
8.0100E-01 3.52 %
1.6400E+00 16.89 %
6.8300E-01 4.32 %
9,.4500E-01 3.26 %
3.0600E-01 5.16 %
9.9700E-01 4.45% %
5.4600E-02 17.45 %
2.3900E+4+01 1.45 %

A-18

PCI/GDRY

DATE

4/23/92
4/23/92
4/23/92
4/23/92
4/23/92
4723792
4/23/92
4/23/92






Section 1.

Section 2.

APPENDIX B

Chemical Analyses Complete Results

a. Volatile Organic Compounds In Sotl
Brandeis-Bardin Institute
Santa Monica Mountains Conservancy
Background Locations

b. Volatile Organic Compounds In Water
Brandeis-Bardin Institute
Santa Monica Mountains Conservancy
Background Locations

a. Semivolatdle Organic Compounds In Soil
" Brandeis-Bardin Institute
Santa Monica Mountains Conservancy
Background Locations

b. Semivolatile Organic Compounds In Water
Brandeis-Bardin Institute
Santa Monica Mountains Conservancy
Background Locations



Section 1. a. Volatile Organic Compounds In Soil
. Brandeis-Bardin Institute



r

Sanford, Cohen and Associates

April 21, 1992

Brandeis-Bardin Institute
Perimeter of the Playground
0156

. Client Project ID: Sanford, Cohen and Associates

Client Sampie ID: EBBO1056SE/90287

Lab Sampie ID:  SS8089
Compound
chioromethane
bromomethane
viny! chioride
chloroethane
methylene chloride
acetone
carbon disulfide
1,1-dichloroethene
1, 1dichloroethane

1,2-dichioroethene (total)

chloroform’
1,2-dichloroethane
2-butanone

1,1, 1-trichloroethane
carbon tetrachioride
vinyl acetate

bromodichloromethane

U

]

B

Date of Analysis: 03/26/92
Dilution Factor: 1.00

% Moisfure: 17

VOLATILE ORGANIC ANALYSIS

Resuits in ug/’kg (ppb) dry weight
Sample Matrix: Soil

§

12
12
12
12
10
12

- - N S S S
o T o B o B o R o SR =B S = B = S o B = Y = R i S e Y

(-}

12

Compound
1,2-dichioropropane
cis-1,3-dichloropropene
trichioroethene
dibromochloromethane
1,1,2-trichloroethane
benzene
trans-1,3-dichloropropene
bromoform
4-methyl-2-pentancne
2-hexanone
tetrachloroethene
1,1,2,2-tetrachlorocthane
toluene

chicrobenzene
ethylbenzene

styrene

xylenes (total)

1,1,2-trichiorotrifluoroethane

IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE
KNOXVILLE, TN

Job Number: SON 50985

—

centration
6 U
6 U
6 U
6 U
6 U
6 U
6 U
6 U

12 U

12 U
6 U
6 U
6 U
6 U
6 U
6 U
6 U
6§ U

- Compound was analyzed for but ot detected. The number is the detection limit for the sample.
- Indicates an estimated value iess than the detection limit.
- Analyte was found in the blank as well as the sample.

WCLAVOA-TCL.FRM 27192

S8 A4




. Client Project ID: Sanford, Cohen and Associates

Sanford, Cohen and Associates
April 10, 1992

Brandeis-Bardin Institute
Campsite Area 1

0305

IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE
KNOXVILLE, TN

Job Number: SON 50975

”

VOLATILE ORGANIC TARGET COMPOUND LIST

Results in pg/kg (ppb) dry weight

Sampile Matrix: Soil

Client Sample ID: EBBO3005SE/90138
Lab Sample ID:  SS7871

Compo und
chloromethane
bromomethane

vinyl chloride
chloroethane
methylene chloride
acetone

carbon disulfide

1, 1-dichloroethene
1, i-dichioroethane
1,2-dichioroethene (total)
chloroform
1,2-dichioroethane
2-butanone

1,1, 1-trichloroethane
carbon tetrachloride
vinyl acetate

bromodichloromethane

Concentration

c

w o & C

c oo aacacacd

Compound
1,2-dichloropropane
cis-1,3-dichioropropene
trichloroethene
dibromochicromethane
1,1,2-trichloroethane
benzene
trans-1,3-dichioropropeac
bromoform
4-methyl-2-pentanone
2-bexanone
tetrachioroethene
1,1,2,2-tetrachlorocthane
toluene

chlorobenzene
ethylbenzene

styrene

xylenes (total)

1,1,2-trichlorotrifluorcethane

Concentration

P - - . - - - o
CCCC!C:CC!CZCC:CCGGCCCC

- Compound was analyzed for but not detected. The number is the detection limit for the sample.
- Indicates an estimated value iess than the detection limit.
- Analyte was found in the blank as well as the sampie.

U

J

B

Date of Analysis: 03/25/92
Dilution Factor:  1.00

% Moisture: 22

WCLPVOA-TCL.FRM 279

680 1 Ar



Sanford, Coben and Associates

April 10, 1992

Brandeis-Bardin Institute
Campsite Area 2
0421

. Client Project ID: Sanford, Cohen and Associates

IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE
KNOXVILLE, TN

Job Number: SON 50975

—

VOLATILE ORGANIC TARGET COMPOUND LIST

Results in pg/kg (ppb) dry weight

Sample Matrix: Seil

Client Sample ID: EBB04021SE/88285
Lab Sampie ID:  SS7872

Compound
chioromethanc
bromomethane

vinyl chloride
chloroethane  _
methylene chloride
acetone

carbon disulfide

1, i-dichloroethene
1,1-dichioroethane
1,2-dichloroethene (total)
chloroform
1,2-dichlorocthane
2-butanone
1,1,1-trichioroethane
carbon tetrachloride
vinyl acetate

bromodichioromethane

Concentration

11
i1
11
11
10
11

W ot ot Lt
codagagcaagccaaacawad

Compound
1,2-dichloropropane
cis-1,3-dickloropropene
trichloroethene
dibromochloromethane
1,1,2-trichloroethane
benzene
trans-1,3-dichloropropene
bromoform
4-methyl-2-pentanone
2-hexanone
tetrachloroethene
1,1,2,2-tetrachioroethane
toluene

chlorobenzene
ethylbenzene

styrene

xylenes (total)

1,1,2-trichlorotrifluoroethane

Concentraticn

th W A th WG U W

A cCcac-ceocaoccocacaedaaaacacd

W th W Wt W D W

- Compound was analyzed for but not detected. The number is the detection limit for the sample.
- Indicates an estimated value less than the detection Iimit.
- Analyte was found in the blank as well as the sample.

U

J

B

Date of Analysis: 03/25/92
Dilution Factor: 1.00

% Moisture: 9

\CLPWOATCLFRM 275



Sanford,CohenandAssociates

April 21, 1992

Brandeis-Bardin Institute

picnic Area
0577

Client Project ID: Sanford, Cohen and Associates

IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE
KNOXVILLE, TN

Job Number: SON 50985

VOLATILE ORGANIC ANALYSIS

Results in pg/kg (ppb) dry weight

Sample Matrix: Soil

Clieat Sample ID: EBBOS077SE/90036
Lab Sample ID:  SS8088

U
]

Compound
chloromethane
bromomethane

vinyl chioride
chloroethane
methylene chloride
acetone

carbon disulfide
1,1-dichloroethene
1,1-dichioroethane
1,2-dichlorosthene (total)
chioroform
1,2-dichloroethane
2-butanone
1,1,1-trichloroethane
carbon tetrachloride
vinyl acetate

bromodichioromethane

- Compound was analyzed

Date of Analysis: 03/26/92

Dilution Factor:
% Moisture:

1.00
12

%
E

- - N - S
C:GCGC?C‘.C'.CCC!CWEC‘.C!GC‘.

Compound
1,2-dichloropropane
cis-1,3-dichloropropene
trichloroethene
dibromochloromethane
1,1,2-trichlorocthane
benzene
trans-1,3-dichloropropeae
bromoform
4-methyl-2-pentanone
2-hexanone
tetrachioroethene

1,1,2,2-tetrachloroethanc

toluene
chiorobenzene
ethylbenzene
styrene
xylenes (total)

1,1,2-trichlorotriflucroethane

9
o\o\a\mma\a\m%
g

—
—

axaxo\o\m-aso\a\".-"a
CCC‘.CCGGGCGGCC}CCCGG

for but not detected. 'Ihenumberisthedd.ectionlimitformesample.
- Indiwwanwﬁmﬂedvaluel&ssthan!hedetectionﬁmit.
B - Analytcwasfoundintheblankaswdlasthesample.

CLPAVOATCL.FRM 2792

E87 ¢ R




]
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Sanﬂnd,CohenanduAssxﬁaus

April 10, 1992

Brandeis-Bardin Institute
House of the Book

0692
. Client Project ID: Sanford, Cohen and Associates

Results in pg/kg (ppb) dry weight

Client Sample ID: EBB06092SE/89185

Lab Sample ID:  SS7873

Compound
chlo;-omethanc
bromomethane

vinyl chloride
chiorcethane
methylene chloride
acetone

carbon disulfide
1,1-dichioroethene
1,1-dichloroethane
1,2-dichioroethene (total)
chloroform
1,2-dichloroethane
2-butanone
1,1,1-trichloroethane
carbon tetrachloride
viny] scetate

bromodichloromethane

Date of Analysis: 03/25/92
Dilution Factor:  1.00
% Moisture: 11

Concentration

11
11
11
11

6

U

U
U
U
B
U
U
U
13}
U
U
U
U
U
U
U
U

Sample Matrix: Soil

Compound
1,2-dichloropropane
cis-1,3-dichloropropene
trichloroethene
dibromochloromethane
1,1,2-trichloroethane

trans-1,3-dichloropropene
bromoform
4-methyl-2-pentanone
2-hexanone
tetrachloroethene
1,1,2,2-tetrachloroethane
toluene

chlorobenzene
ethylbenzene

styrene

xyleaes (total)

1,1,2-trichiorotrifiuorocthane

IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE
KNOXVILLE, TN

Job Number: SON 50975

”

VOLATILE ORGANIC TARGET COMPOUND LIST

Concentration

i
— P - - - T - - A T -

P - - - ) o
CCCCGCCCCCGCCCCCC}G

U - Compound was analyzed for but not detected. The number is the detection limit for the sample.
- Indicates an estimated value less than the detection limit.
- Ana]ytewasfoundintheblankaswellasthesample.

\CLPAVOA-TCLFRM 27792
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Sanford, Cohen and Associates Brandeis-Bardin Institute IT ANALYTICAL SERVICES

. G 5815 MIDDLEBROOK PIKE
April 21, 1992 Vege‘ta?]{tz1 arden KNOXVILLE, TN
. Client Project ID: Sanford, Cohen and Associates Job Number: SON 50998

”

VOLATILE ORGANIC ANALYSIS
Results in gg/kg (ppb) dry weight
Sampie Matrix: Soil

Client Sample ID: EBB11061SE/89261
Lsb Semple ID:  SS8331

Compound Concentration Compound Concentration
chloromethane 12 U 1,2-dichloropropane ’ 6 U
bromomethane 12 U cis-1,3-dichloropropene 6 U
vinyl chioride 12 U trichioroethene 6 U
chioroethane - 12 U dibromochioromethane 6 U
methylene chioride 31 1,1,2-trichiorocthane 6 U
acetone 12 U benzene 6 U
carbon disuifide 6 U trans-1,3-dichloropropene 6 U
. 1,1-dichioroethene 6 U bromoform 6 U
1,1-dichloroethane 6 U 4-methyl-2-pentancae 12 U
1,2-dichloroethene (total) 6 U 2-hexanone 12 U
chioroform 6 U tetrachloroethene 6 U
1,2-dichioroethane 6 U 1,1,2,2-tetrachloroethane 6 U
2-butanone 12 U toluene 6 U
1,1, 1-trichloroethane 6 U chiorobenzzne 6 U
carbon tetrachloride 6 U ethylbeazene 6 U
vinyl acetate 12 U styrene 6 U
bromodichioromethane 6 U xylenes (total) 6 U
1,1,2-trichlorotriflucroethane 6 U

U - Compound was analyzad for but not detected. The number is the detection limit for the sample.
J - Indicates an estimated value less than the detection limit.

Date of Analysis: 03/27/92
Dilution Factor:  1.00
% Moisture: i4

4 WCLPVOATCL.FRM 27755

-]




Brandeis Bardin Institute IT ANALYTICAL SERVICES
Main House Orchard 5815 MIDDLEBROOK PIKE
1220 KNOXVILLE, TN

Job Number: SON 50985

Sanford, Coben and Associates
April 21, 1992

. Client Project ID: Sanford, Cohen and Associates

VOLATILE ORGANIC ANALYSIS

Results in ug/kg (ppb) dry weight

Sample Matrix: Soil

Client Sample ID: EBB12020SE/90087
Lab Sample ID:  SS8090R

Compound Concentration Compound Concentration
chicromethane 11 U 1,2-dichloropropane 6 U
bromomethane 11 U cis-1,3-dichloropropene 6 U
vinyl chioride _ 11 U trichloroethene 6 U
chlorcethane 7 11 U dibromochioromethane 6 U
methyiene chloride 3 B 1,1,2-trichloroethane 6 U
acetone 1@ U benzene 6 U
carbon disulfide 6 U trans-1,3-dichloropropene 6 U
. 1,1-dichloroethene 6 U bromoform 6 U
1, 1-dichioroethane 6 U 4-methyl-2-pentanone 1 u
1,2-dichloroethene (total) 6 U 2-hexanone 11 U
chloroform 6 U tetrachlorocthene 6 U
1,2-dichloroethane 6 U 1,1,2,2-tetrachioroethane 6 U
2-butanone 11 U toluene 6 U
1,1,1-trichioroethane 6 U chlorobenzene 6 U
carbon tetrachloride 6 U ethylbenzene 6 U
vinyl acetate 1t U styrene 6 U
bromodichiorometbane 6 U xylenes (total) 6 U
1,1,2-trichiorotriflucroethane 6 U

U - Compound was analyzed for but not detected. The number is the detection Iimit for the sample.
J - Indicates an estimated value less than the detection Limit.
B - Analyte was found in the blanks as well as the sample.

Date of Analysis: 03/26/92
Dilution Factor: 1.00
% Moisfure: 12

CLPAVOA-TCL.FRM 275

€87 1 Ru



Sanford, Coben and Associates

April 10, 1992

Brandeis-Bardin Institute

Avocado Grove
1324

'll’ Client Project ID: Sanford, Coben and Associates

IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE
KNOXVILLE, TN

Job Number: SON 50975

—

VOLATILE ORGANIC TARGET COMPOUND LIST

Resuits in ug/kg (ppb) dry weight

Client Sample ID: EBB13024SE/88938
Lab Sample [D:  SS7874

U
J
B

Compound
bromomethane

vinyl chloride
chloroethane
methylene chloride
acetone

carbon disulfide
1,1-dichloroethene
1,1-dichioroethane
1,2-dichicroethene (total)
chloroform
1,2-dichloroethane
2-butancne
1,1,1-trichloroethane
carbon tetrachloride
vinyl acetate
bromodichloromethane

- Compound was analyzed for but not detected. The number is the detection limit for the sample.
- Indicates an estimated value less than the detection limit.
- Analyte was found in the blank as well as the sample.

Date of Analysis: 03/25/92
Dilution Factor: 1.00
% Moisture: 18

Concentration
12 U
12 U
12 U
12 U
19 B
12 U
6 U
6 U
6 U
6 U
6 U
6 U
12 U
6 U
6 U
12 U
6 U

Sampile Matrix: Soil

Compound
1,2-dichloropropane
cis-1,3-dichloropropene
trichloroethene
dibromochloromethane
1,1,2-trichloroethane
benzene
trans-1,3-dichloropropene
bromoform
4-methyl-2-pentanone
2-hexanone
tetrachloroethene
1,1,2,2-tetrachioroethane

_toluene

chiorobenzene
ethylbenzene

styrene
xylenes (total)

1,1,2-trichlorotrifluoroethane

Concentration

-
(3] e - S - U - S - T - R~

w
C‘!CCC!CGC'.C!C!C!CIC:CC.‘.CC!C!C‘.

h N A R A A h

VCLPWVOA-TCL.EFRM 27192




Sanford, Cohen and Associates
April 10, 1992

Brandeis-Bardin Institute 1T ANALYTICALSERVICES
0ld Well Campsite 5815 MIDDLEBROOK PIKE
1479 KNOXVILLE, TN

@ Ciot Project ID: Sanford, Cohen and Associates Job Number: SON 50975

—

VOLATILE ORGANIC TARGET COMPOUND LIST

Resuits in pg/kg (ppb) dry weight

Sample Matrix: Soil

Client Sample ID: EBB14079SE/88438
Lab Sample ID:  SS7875

Compound Concentration Compound Concentration
chioromethane i1 U 1,2-dichloropropane - 6§ U
bromomethane 1 U ¢is-1,3-dichloropropence 6 U
vinyl chloride | S 3] trichloroethene 6 U
chloroethane 11 U dibromochloromethane 6 U
methylene chloride 10 B 1,1,2-trichloroethane 6 U
acetone 11 U benzene 6 U
carbon disulfide 6 U trans-1,3-dickloropropene 6 U
. 1, 1-dichloroethene 6 U bromoform 6§ U
1,1-dichloroethane 6 U 4-methyl-2-pentanone 11 U
1,2-dichloroethene (total) 6 U 2-hexanone 11 U
chloroform 6 U tetrachlorocthene 6 U
1,2-dichioroethane 6 U 1,1,2,2-tetrachloroethane 6 U
2-butanone 11 U toluene 2 ]
1,1, I-trichloroethane 6 U chiorobenzene 6 U
carbon tetrachioride 6 U ethylbenzene 6 U
vinyl acetate 11 U styrene 6 U
bromodichloromethane 6 U xylenes (total) 6 U
1,1,2-trichlorotriflucroethane 6 U
U - Compound was analyzed for but not detected. The number is the detection limit for the sample.
] - Indicates an estimated value less than the detection limit.
B - Anslyte was found in the blank as well as the sample.
Date of Apalysis: 03/25/92
Dilution Factor: 1.00
% Moisture: 11
. 8 CLAVOATCLFRM 275
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IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIEE
ENOXVILLE, TN

Brandeis-Bardin Institute
RD-51 Watershed
1505

Client Project ID: Sanford, Coben and Associates Job Number: SON 51257

”

Sanford, Cohen and Associates
June 1, 1992

VOLATILE ORGANIC ANALYSIS

Results in pg/kg (ppb) dry weight

Sampie Matrix: Soil

Client Sample ID: EBB15005SE/89589
Lab Sample ID:  K1228

Compound Conceatration Compound Concentration
chloromethane 10 U 1,2-dichloropropane 5 U
bromomethane 10 U cis-1,3-dichloropropene 5 U
vinyl chioride ¢ U trichloroethene 5 U
chloroethane - 10 U dibromochloromethane 5 U
methylene chloride 17 1,1,2-trichioroethane 5 U
acetone 19 beazene 5 U
carbon disulfide 5 U trans-1,3-dichloropropene 5 U
1,1-dichioroethene 5 U bromoform 5 U
1,1 -dichioroethane 5 U 4-methy]-2-pentanone 10 U
1,2-dichloroethene (total) 5 U 2-hexanone 10 U
chloroform 5 U tetrachloroethene 5 U
1,2-dichloroethane 5 U 1,1,2,2-tetrachloroethane 5 U
2-butanone 10 U toluene 2 1]
1,1,1-trichioroethane 5 U chlorobenzeae 5 U
carbon tetrachloride 5 U ethylbenzene 50
viny] acetate 10 U styrene 5 U
bromodichloromethane 5 U xylenes (total) 5 U
1,1,2-trichiorotrifluoroethane 5 U
U - Compound was analyzed for but not detected. The number is the detection limit for the sampie.
J - Indicates an estimated value less than the detection Limit.
Date of Analysis: 05/01/92
Dilution Factor:  1.00 |
% Moisture: 1 |
5 CLPWOATCLFRM 2757
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Sanford, Cohen and Associates Brandeis-Bardin Institute IT ANALYTICAL SERVICES

May 29, 1992 Radiocactive Materials Disposal Facility WW‘I%OOKPM
’ 1601 .

. Client Project ID: Sanford, Cohen and Associates Job Number: SON 51263

”

VOLATILE ORGANIC ANALYSIS

Results in gg/kg (ppb) dry weight

Sample Matrix: Soil

Client Sample ID: EBB16001BSE/898%0
Lab Sample ID: K1268

Compound Concentration Compound Concentration
chloromethane 13 U 1,2-dichloropropane ] 6 U
bromomethane 13 U cis-1,3-dichloropropene 6 U
vinyl chloride i3 U trichloroethene 6 U
chioroethane - 13 U dibromochicromethane 6 U
methylene chioride 7 1,1,2-trichioroethane 6 U
acetone 10 ) benzene 6 U
carbon disulfide 6 U trans-1,3-dichloropropene 6 U
. 1,1-dichloroethene 6 U bromoform 6 U
1,1-dichioroethane 6 U 4-methyl-2-pentanone 13 U
1,2-dichloroethene (total) 6 U 2-hexanone 13 U
chloroform 6 U tetrachloroethene 6 U
1,2-dichlorocthane 6 U 1,1,2,2-tetrachlorocthane 6 U
2-butanone 13 U toluene 6 U
1,1,1-trichloroethane 6 U chiorobenzene 6 U
carbon tetrachioride 6 U ethylbenzene 6 U
vinyl acetate 13 U styrene 6 U
bromodichioromethane 6 U xylenes (total) 6 U
1,1,2-trichlorotrifluoroethane 6 U

U - Compound was analyzed for but pot detected. The number is the detection limit for the sample.

J

- Indicates an estimated value less than the detection limit.

Date of Analysis: 05/01/92
Dilution Factor: 1.00
% Moisture: 21

B-11
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. Client Project ID: Sanford, Cohen and Associates

Sanford, Cohen and Associates

June 23, 1992

Brandeis-Bardin Institute
Byilding 59 Watershed

1701

IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE
KNOXVILLE, TN

Job Number: SON 51247

VOLATILE ORGANIC ANALYSIS

Client Sampie ID: EBB017001SE/89337

Lab Sample ID:  K1128

W C

Compound
chloromethane
bromomethane

vinyl chloride
chloroethane -
methylene chioride
acetone

carbon disulfide

1, 1-dichloroethene

1, 1-dichloroethane
1,2-dichleroethene (total)
chloroform
1,2-dichloroethane
2-butanone
1,1,1-trichloroethane
carbon tetrachloride
bromodichloromethane
1,2dichloropropane

- Compound was analyzed for but not detected. The number is the detection Limit for the sample.
- Indicates an estimated value less than the detection Limit.
- Analyte was found in the blank as well as the sample.

Date of Apalysis: 04/27/92
Dilution Factor: 1.0
% Moisture: 18

Results in ug/kg (ppb) dry weight

Concentration
12 U
12 U
12 U
12 U

7 B
3 3
6 U
6 U
6 U
6 U
§ U
6 U
12 U
6 U
6 U
6 U
6 U

Sample Matrix: Soil

Compound
cis-1,3-dichioropropene
trichloroethene
dibromochloromethane
1,1,2-trichloroethane
benzene
trans-1,3-dichloropropene
bromoform
4-methyl-2-pentanone
2-hexanone
tetrachloroethene
1,1,2,2-tetrachloroethane
toluene

chlorobenzene
ethylbenzene

styrene

xylenes (total)

1,1,2-trichiorotriflucroethane

B-12

Concentration

N - - - N )
CCCCCCC}CCC}GCCCQGG
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Sanford, Cohen and Associates Brandeis-Bardin Institute IT ANALYTICAL SERVICES

: : 5815 MIDDLEBROOK PIKE
June 23, 1992 Sodium Burn1 8P011t Watershed KNOXVILLE. TN
. Client Project ID: Sanford, Cohen and Associates Job Number: SON 51247

VOLATILE ORGANIC ANALYSIS

Results in pg/kg (ppb) dry weight

Sample Matrix: Soil

Client Sample [D: EBB180001SE/89236
Lab Sample ID: X1129

Compound Concentration Compound Concentration
chloromethane 14 U cis-1,3-dichloropropene ' 7 U
bromomethane 14 U trichloroethene 7 U
vinyl chloride 14 U dibromochloromethane 7 U
chloroethane : 14 U 1,1,2-trichloroethane 7 U
methylene chioride i6 B benzene 7 U
acetone 14 U trans-1,3-dichloropropene 7 U
carbon disulfide 7 U bromoform 7 U
. 1, I-dichloroethene 7 U 4-methyl-2-peatanone 14 U
1,1-dichloroethane 7 U 2-hexanone 14 U
1,2-dichioroethene (total) 7 U tetrachioroethene 7 U
chloroform 7 U 1,1,2,2-tetrachloroethane 7 U
1,2-dichloroethane 7 U ' toluene 7 U
2-butanone 14 U chlorobenzene 7 U
1,1,1-trichloroethane 7 U ethylbenzene 7 U
carbon tetrachloride 7 U styrene 7 U
bromodichioromethane 7 U xylenes (total) 7 U
1,2-dichioropropane 7 U0 1,1,2-trichlorotrifluoroethane 7 U

U - Compound was anatyzed for but not detected. The number is the detection limit for the sample.
J - Indicates an estimated value less than the detection limit.
B - Analyte was found in the blank as well as the sample.

Date of Analysis: 04/27/92
Dilution Factor: 1.0

. % Moisture: 29

7 ACLPAVOA-TCL.FRM 27797




IT ANALYTICAL SERVICES

Sanford, Cohen and Associates Brandeis-Bardin Institute 5815 MIDDLEBROOK PIKE
May 29, 1992 Sodium Reactor Experimental WatershegNOXVILLE, TN

1903
Client Project ID: Sanford, Cohen and Associates Job Number: SON 51263

~

VOLATILE ORGANIC ANALYSIS
Results in pg/kg (ppb) dry weight
Sample Matrix: Soil

Client Sample ID: EBB19003SE/90438
Lab Sampie ID:  K1269

Compound Concentration Compound Conceptration
chloromethane 14 U 1,2-dichloropropane ' 7 U
bromomethane 4 U cis-1,3-dichioropropene 7 U
viny] chloride 14 U trichloroethene 7 U
chioroethane i 14 U dibromochloromethane 7 U
methylene chioride 4 13 1,1,2-trichloroethane 7 U
acetone 30 benzene 7 U
carbon disulfide 7 U trans-1,3-dichloropropene 7 U
. 1,1-dichloroethene 7 U bromoform 7 U
1,1-dichioroethane 7 U 4-methyl-2-peatanone 14 U
1,2-dichloroethene {(total) 7 U 2-hexancne i4 U
chloroform 7 U tetrachloroethene 7 U
1,2-dichloroethane 7 U 1,1,2,2-tetrachiorocthane 7 U
2-butanone 4 U toluene 7 U
1,1,1-trichloroethane 7 U chlorobenzene 7 U
carbon tetrachloride 7 U ethylbenzene 7 U
vinyl acetate 14 U styrene 4 ]
bromodichioromethane 7 € xylenes (total) 7 U
1,1,2-trichlorotrifluoroethane 7 U
U - Compound was analyzed for but not detected. The numbser is the detection limit for the sample.
i - Indicates an estimated value less than the detection limit.
Date of Analysis: 05/01/92
Dilution Factor:  1.00
% Moisture: 29
@
5 \CLPVOATCL.FRM 27732
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Section 1. a. Volatile Organic Compounds In Soil
Santa Monica Mountains Conservancy
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Sa.nford, Cohen andASSOCiaIeSSanta Monica Mountains Conservanc T ANALYTICAL SERVICES

) T s X 815 MIDDLEBROOK PIKE
April 21, 1992 The visitor CS?EZI Parking Lot KNOXVILLE. TN
. Client Project ID: Sanford, Cohen and Associates Job Number: SON 510138

f

VOLATILE ORGANIC ANALYSIS
Results in ug/kg (ppb) dry weight
Sampie Matrix: Soil

Client Sampie ID: ESMO01004SE/88585
Lab Sample ID:  SS8482

Compound ‘ Concentration Compound Concentration
chioromethane 11 U 1,2-dichloropropane ' 6 U
bromomethane 11 U cis-1,3-dichioropropene 6 U
vinyl chioride 1 U trichloroethene 6 U
chloroethane ‘ i1 U dibromochloromethane 6 U
methylene chloride 6 1,1,2-trichioroethane 6 U
acetone 11 U benzene 6 U
carbon disulfide 6 U trans-1,3-dichloropropene 6 U
. 1,1-dichloroethene 6 U bromoform 6 U
1,1-dichioroethane 6 U 4-methyl-2-pentanone 11 U
1,2-dichloroethene (total) 6 U 2-hexanone 11 U
chloroform 6 U tetrachloroethene 6 U
1,2-dichloroethane 6 U 1,1,2,2-tetrachlorocthane 6 U
2-butanone 11 U toluene 4 ]
1,1,1-trichioroethane 6 U chiorobenzene 6 U
carbon tetrachioride 6 U ethylbenzene 6 U
vinyl acetate 1 U styrene 6 U
bromodichloromethane 6 U xylenes (total) 6 U
1,1,2-trichlorotrifluoroethane 6 U
U - Compound was analyzed for but not detected. The number is the detection limit for the sample.
J - Indicates an estimated value less than the detection limit.
Date of Analysis: 03/27/92
Dilution Factor:  1.00
% Moisture: 10
®
4 \CLPWVOA-TCLFRM 2742
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Sanford, Cohen and Associatessanta Monica Mountains Conservanc%%{?ﬁ%?&%égg{vg?g

April 8, 1992 The EXiSting Road System KNOXVILLE. TN
0219 ’

Client Project ID: Sanford, Cohen and Associates Job Number: SON 50938

’

VOLATILE ORGANIC TARGET COMPOUND LIST
Results in pg/kg (ppb) dry weight
Sample Matrix: Soil

Client Sample ID: ESMO02019SE/88386
Lab Sample ID:  SS7603

Compound Concentration Compound Concentration
chloromethane 12 U 1,2-dichloropropane 6 U
bromomethane : 12 U cis-1,3-dichioropropene 6 U
vinyl chloride 12 U trichlorcethene 6 U
chioroethene 12 U dibromochloromethane 6§ U
methylene chloride 5 BJ 1,1,2-trichloroethane 6 U
acetone 12 U benzene 6 U
carben disulfide 6 U trans-1,3-dichioropropene 6 U
1,1-dichioroethene 6 U bromoform 6 U
1, 1-dichloroethane 6 U 4-methyl-2-pentanone 2 U
1,2-dichloroethene (total) 6 U 2-hexanone 12 U
chloroform 6 U tetrachloroethene 6 U
1,2-dichloroethane 6 U 1,1,2,2-tetrachioroethane 6 U
2-butanone B 12 U toluene 1 B
1,1,1-trichloroethane 6 U chlorobenzene 6 U
carbon tetrachloride 6 U ethylbenzene 1
vinyl acetate 12 U styrene- 6 U
bromodichloromethane 6 U xylenes (total) 6§ U
. 1,1,2-trichlorotriflucroethane 6 U

i.] - Compound was anaiyzed for but not detected. The number is the detection limit for the sampte.

1 - Indicates an estimated value less than the detection limit.

B - Analyte was found in the blank as well as the sample.

Date of Analysis: 03/17/92

Dilution Factor:  1.00

% Moisture: 15

11 REC\ZA FRM
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sanford, Cohen and Associatessznta Mgnica Mountains Conservanc
Former Rocketdyne Employee Shooting
0301

april 8, 1992

“kient Project ID: Sanford, Cohen and Associates

éSISMID

Job Number: SON 50938

IT ANALYTICAL SERVICES
DLEBROOK PIKE
. TN

’

8
Client Sample ID: EXMO03001SE/88338

Lzb Sample ID:  SS7604

Compound
chloromethane

bromomethane

vinyl chloride
chioroethane
methylene chioride
acetone

carbon disulfide

1, 1-dichioroetbene

1, 1-dichiorocthane
1,2-dichloroethene (total)
chloroform
1,2-dichloroethane
2-butanone

1,1, 1-trichioroethane
carbon tetrachloride
vinyl acetate

bromodichioromethane

U - Compound was analyzed for but ot detected. The number is the detection limit for the sample.
J - Indicates an estimated value less than the detection limit.
B - Analyte was found in the blank as well as the sampie.

Date of Analysis: 03/17/92
Dilution Factor:  1.00

. % Moisture: 22

VOLATILE ORGANIC TARGET COMPOUND LIST

Results in ug/kg (ppb) dry weight

Concentration
13 U
13 U
13 U
13 U

5 B
23
6 U
6 U
6 U
6 U
6 U
6 U
13 U
6 U
6 U
13 U
6 U

Sample Matrix: Soil

Compound
1,2-dichloropropane
cis-1,3~dichloropropene
trichloroethene
dibromochloromethane
1,1,2-trichloroethane
benzene
trans-1,3-dichloropropene
bromoform
4-methyl-2-pentanone
2-bexanone
tetrachloroethene
1,1,2,2-tetrachioroethane
toluene

chlorobenzene
ethylbenzene

styrene

xylenes (total)
1,1,2-trichlorotrifiuoroethane

12

B-18
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Concentration
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U
U
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Section 1. a. Volatile Organic Compounds In Soil
. Background Locations

B-19



Sanford, Cohen and Associates

Background Location

April 8, 1992 Santa Susana Park

Client Project ID: Sanford, Cohen and Associates

02

G7

Results in xg/kg (ppb) dry weight

Sample Matrix: Soil

Client Sample ID: EBG02007SE/88498
Lab Sample [D:  SS7602

Compound Concentration
chloromethane 10 U
bromomethane i0 U
vinyl chloride 10 U
chlorocthane _ 0 U
methylene chloride 5 B
acetone 12
. carbon disulfide 5 U
1,1-dichloroethene 5 U
1, 1-dichioroethane 5 U
1,2-dichloroethene (total) 5 U
chloroform 5 U
1,2-dichloroethane 5 U
2-butanone 10 U
1,1,1-trichloroethane 5 U
carbon tetrachloride 5 U
vinyl acetate 10 U
bromodichloromethane 5 U

Compound
1,2-dichloropropane
cis-1,3-dichloropropene
trichioroethene
dibromochioromethane
1,1,2-trichloroethane
benzene
trans-1,3-dichloropropene
bromoform
4-methyl-2-pentanone
2-hexanone
tetrachloroethene
1,1,2,2-tetrachloroethane
toluene

chlorobenzene
ethylbenzene

styrene

xylenes (total)

1,1,2-trichlorotrifiuoroethane

IT ANALYTICAL SERVICES
5815 MIDDLEBROOKX PIKE

KNOCXVILLE, TN
Job Number:

Copcentration
s U
5 U
5 U
5 U
5 U
5 U
5 U
5 U

10 U

10 U
5 U
5 U
1 B
5 U
1 1]
5 U
5 U
5 U

u - Compoundwasana.lyudforbutnotdetecwd. The number is the detection limit for the sample.
J - indicates an estimated vaiue less than the detection limit.
B

- Analytewasfoundintbeblankaswellasthesamplc.

Date of Analysis: 03/17/92
Dilution Factor:  1.00

. % Moisture: 4

10

B-20
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VOLATILE ORGANIC TARGET COMPOUND LIST
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Sanford, Cohen and Associates Background Location IT ANALYTICAL SERVICES
0359 , KNOXVILLE, TN

. Client Project ID: Sanford, Cohen and Associates Job Number: SON 50952

’

VOLATILE ORGANIC ANALYSIS

Results in pg/kg (ppb) dry weight

Sample Matrix: Soil

Client Sample ID: EBGQ3059SE/88346
Lab Sample [D:  SS7704

Compound Concentration Compound Concentration
chloromethane 15 U 1,2-dichioropropane ’ 7 U
bromomethane 15 U cis-1,3-dichioropropene 7 U
viny! chioride 15 U trichioroethene 7 U
chloroethane ) 15 © dibromochioromethane 7 U
methyiene chioride 37 1,1,2-trichlorocthane 7 U
acetone 7 3 benzene 7 U
carbon disuifide 7 U trans-1,3-dichloropropene 7 U
. 1,1-dichloroethene 7 U tromoform 7T U
1,1-dichioroethane 7 U 4-methyl-2-pentanone 15 U
1,2-dichioroethene (total} 7 U 2-hexanone 15 U |
chioroform 7 U tetrachloroethene 7 U
1,2-dichlorcethane 7 U 1,1,2,2-tetrachioroethane 7 U
2-butanone 15 _ 9] toluene 7 U
1,1, I-trichloroethane 7 U cklorobenzene 7 U
carbon tetrachioride 7 U ethylbenzene 7 U
vinyl acetate 15 U styrene 7 U
bromodichloromethane 7 U xylenes (total) 7 U
1,1,2-trichiorotrifluoroethane 7 U
U - Compound was analyzed for but not detected. The pumber is the detection limit for the sampie.
J - Indicates an estimated value less than the detection limit.
Date of Apalysis: 03/19/92
Dilution Factor:  1.00
% Moisture: 32
@
4 \CLPAVOA-TCL.FRM 27759 |
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sanford, Cohen and Associates
April 16, 1992

Background Location
western Location
0429

Slient Project ID: Sanford, Cohen and Associates

f

VOLATILE ORGANIC ANALYSIS
Results in pg/kg (ppb)
Sample Matrix: Soil

Client Sample ID: EBG04029SE/88242
Lab Sample ID: 87707

IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE

KNOXVILLE, TN
Job Number: SON 50952

Concentration

6 U
6
6
6
6
6
6
6

13

Compound Concentration Compound
chloromethane 13 U 1,2-dichioropropane
bromomethane 13 U cis-1,3-dichloropropene
vinyl chloride 13 U trichloroethene
chioroethane 3 U dibromochioromethane
methylene chloride 2 ¥ 1,1,2-trichloroethane
acetone 13 U benzene

carbon disulfide 6 U trans-1,3-dichioropropene
1,1-dichloroethene 6 U, bromoform
1,1-dichioroethane 6 U 4-methyl-2-pentanone
1,2-dichloroethene (total) 6 U 2-hexanone

chloroform 6 U tetrachloroethene
1,2-dichioroethane 6 U 1,1,2,2-tetrachioroethane
2-butanone 13 U toluene
1,1,1-trichioroethane 6 U chiorobenzene

carbon tetrachloride 6 U ethylbenzene

vinyl acetate 13 U styrene
bromodichioromethane 6 U xylenes (total)

1,1,2-trichlorotrifiuoroethane

u -
J - hdicammaﬁmatedvﬂuelasthmthedetecﬁonlimit.

Date of Analysis: 03/19/92

Dilution Factor:  1.00
% Moisture: 21

B-22

6
6
6
6
6
6
6
6

Compoundwasam.lyzedforbmnotdetected. Thenumberisthedetectionlimitfor&esumple.

WCLPVOATCL.FAM 2792
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Section 1. b. Volatile Organic Compounds In Water

. Brandeis-Bardin Insttute
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Sanford, Cohen and Associates
April 10, 1992

Srandeis-Bardin Institute

Campsite Areaz 1
0301

Client Project ID: Sanford, Cohen and Associates

Client Sample ID: EBB03001WH/196739

Lab Sample ID:  SS7886

CO@Q- und
chloromethane
bromomethane

vinyl chloride
chioroethane
methylene chloride
acetone

carbon disulfide
1,1-dichioroethene
1,1-dichloroethane
1,2-dichloroethene (total)
chioroform
1,2-dichloroethane
2-butanone
1,1,1-trichloroethane
carbon tetrachloride
vinyl acetate

bromodichioromethane

Concentration Compound
10 U 1,2—dichloropt§pane
10 U cis-1,3-dichloropropene
10 U trichioroethene
10 U dibromochioromethane
5 U 1,1,2-trichloroethane
100 U benzene
5 U trans-1,3-dichloropropene
5 U bromoform
5 U 4-methyl-2-pentanone
5 U 2-hexanone
5 U tetrachlorocthene
5 U 1,1,2,2-tetrachloroethane
100 U toluene
5 U chiorobenzene
5 U ethylbenzene
10 U styrene
5 U xylenes (total)

Results in ug/liter (ppb)

Sampie Matrix: Water

1,1,2-trichlorotrifluoroethane

IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE
KNOXVILLE. TN

Job Number: SON 50975

p

VOLATILE ORGANIC TARGET COMPOUND LIST

Concentration

5

GC!GC‘.CC!CGC!CC!C:‘GC!C}GCC

5
5
5
5
5
5
5
50
50
5
5
5
5
5
5
5
5

U - Compmmdwasanalyzedforbutnotdaected. The pumber is the detection limit for the sample.
J - Indicates an estimated value less than the detection limit.

Date of Analysis: 03/26/92

Dilution Factor:  1.00

WCLAVOA-TCL.FRM 752




Sanford, Cohen and Associates
April 10, 1992

Brandeis-Bardin Institute

Campsite Areaz 2
0401

Client Project ID: Sanford, Cohen and Associates

P

VOLATILE ORGANIC TARGET COMPOUND LIST

Client Sample ID: EBB04001WH/196727

Lab Sample ID:

Compound
chloromethane

bromomethane

vinyl chioride
chioroethane
methylene chloride
acetone

carbon disulfide

1, 1-dichloroethene
1,1-dichloroctbane
1,2-dichloroethene {total}
chloroform
1,2-dichloroethane
2-butanone

1,1, 1-trichloroethane
carbon tetrachloride
viny! acetate

bromodichloromethane

SS7887

Concentration Compound Conpcentration
10 U 1,2-dichloropropane 5 U
10 U cis-1,3-dichioropropene 5 U
io U srichloroethene 5 U
10 U dibromochloromethane s U

5 U 1,1,2-trichlorocthane 5 U
7 B benzene 5 U
5 U trans-1,3-dichloropropene 5 U
5 U bromoform 5 U
5 U 4-methyl-2-pentanone 50 U
5 U 2-hexanone 50 U
5 U tetrachloroethene 5 U
5 U0 1,1,2,2-tetrachioroethane 5 U
100 U toluene 5 U
5 U chlorobenzene 5 U
5 U ethylbeazene 5 U
10 U styrene 5 U
s U xylenes (total) 5 U
1,1,2-trichlorotrifluoroethane 5 U

Results in pg/liter (ppb)

Sample Matrix: Water

IT ANALYTICAL SERVICES
5815 MIDDLEBROCK PIKE

KNOXVILLE, TN

Job Number: SON 50975

U - Compound was analyzed for but not detected. The number is the detection limit for the sample.
J - Indicates an estimated value less than the detection limit.
B

- Analyte was found in the blank as well as the sample.

Date of Analysis: 03/26/92

. Dilution Factor: - 1.00

14
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Sanford, Cohen and Associates Brandeis-Bardin Institute IT ANALYTICAL SERVICES

: . . : - : BIS%LEBROOKPIKE
June 1, 1992 Radicactive Materials Disposal Facility wa%ﬁ
e 1601 , TN

Client Project ID: Sanford, Cohen and Associates Job Number: SON 51257

ﬁ

VOLATILE ORGANIC ANALYSIS
Results in gg/liter (ppb)
Sample Matrix: Water

Client Sample ID: EBB16001BWH/197319
Lab Sample ID:  K1229

Compound Concentration Compound Concentration
chloromethane 10 U 1,2-dichloropropane ' 5 U
bromomethane 10 U cis-1,3-dichioropropene 5 U
vinyl chloride 10 U trichioroethene 5 U
chiorocthane ’ 10 U dibromochioromethane 5 U
methylene chloride 5 U 1,1,2-trichloroethane 5 U
acetone 10 U benzene 5 U
carbon disulfide 5 U trans-1,3-dichloropropene 5 U
1, 1-dichloroethene 5 U bromoform 5 U
1, 1-dichloroethane 5 U 4-methy}-2-pentanone 10 U
1,2-dichioroethene (total) 5 C 2-hexanone 10 U
chioroform 5 U tetrachioroethene 5 U
1,2-dichioroethane 5 U 1,1,2,2-tetrachioroethane 5 U
2-butanone 10 U toluene 5 U
1,1, 1-trichloroethane 5 U chlorobenzene 5 U
carbon tetrachloride 5 U ethylbenzene 5 U
vinyl acetate 10 U styrene 5 U
bromodichloromethane 5 U xylenes (total) 5 U
1,1,2-trichlorotriflucroethane 5 U

U - Compoundwasanalymdforbutnotdetected. The number is the detection iimit for the sample.

J - Indicates an estimated value less than the detection limit.

Date of Analysis: 04/30/92

Dilution Factor:  1.00

.8 \REC\ZA.FRM

B582.1-8%




Section 1.  b. Volatile Organic Compounds In Water
. Santa Monica Mountains Conservancy




. Client Project ID: Sanford, Cohen and Associates

Sanford, Cohen and Associates

April 8, 1992

SantaMonica Mountains conservanciT ANALYTICAL SERVICES

Antenna Well
0501

5815 MIDDLEEROOCK PIKE
KNOXVILLE. TN

Job Number: SON 50938

F

VOLATILE ORGANIC TARGET COMPOUND LIST

Client Sample ID: ESMOS001GH/196701
Lab Sample ID:  SS7609

U - Compound was analyzed for but not detected. The number is the detection limit for the sample.
- Indicates an estimated vaiue less than the detection Limit.

J

Compound
chloromethane
bromomethane

vinyl chloride
chloroethane
methylene chloride
acetone

carbon disulfide
1,1-dichloroethene

I, 1-dichloroethane
1,2-dichloroethene (total)
chloroform
1,2-dichloroethane
2-butanone
1,1,1-trichloroethane
carbop tetrachloride
vinyl acetate

bromodichloromethane

Date of Analysis: 03/18/92
Dilution Factor: 1.00

& 5 o4
c:.c:cc:cc:c:cccc:c:cc:ccczg

[
o

Results in pg/liter (ppb)

Sample Matrix: Water

Compound
1,2-dichloropropane
cis-1,3-dichioropropene
trichloroethene
dibromochioromethane
1,1,2-trichioroethane
benzene
trans-1,3-dichioropropene
bromoform
4-methyl-2-peatanone
2-hexanone
tetrachloroethene
1,1,2,2-tetrachlorocthane
toluene

chiorobenzene
ethylbenzene

styrene

xylenes (total)

1,1,2-trichiorotrifiuorocthane

B-28

- Concentration

U\U\UIMU\MMME
M faccccaccccacacaaeaecd
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Sanford, Cohen and AssociatesSanta Monica Mountains Conservancygﬁlﬁmwkg?kvgg

Antenna W
May 29, 1992 ntenné well ENOXVILLE, TN

Client Project ID: Sanford, Cohen and Associates job Number: SON 51263

e DT D ————————————————

VOLATILE ORGANIC ANALYSIS
Results in gg/liter (ppb)
Sample Matrix: Water

Client Samplie ID: ESMOS003WH/197885
Lab Sample ID:  K1266

Compound Concentration Compound Concentration
chloromethane 10 U 1,2-dichloropropane ' 5 U
bromomethane 10 U cis-1,3-dickloropropene 5 U
vinyl chloride 10 U trichloroethene 5 U
chloroethane 10 U dibromochloromethane 5 U
methylene chioride 5 U 1,1,2-trichloroethane 5 U
acetone 10 U benzene 5 U
carbon disulfide 5 U trans-1,3-dichloropropene 5 U
1,1-dichloroethene 5 U bromoform 5 U
1,1-dichloroethane s U 4-methyl-2-pentanone i0 U
1,2-dichloroethene (total) 5 U 2-hexanone 10 U
chloroform 5 U tetrachloroethene 5 U
1,2-dichloroethane s U 1,1,2,2-tetrachioroethane 5 ©
2-butanone 100 U toluene 5 U
1,1,1-trichlorocthane 5 U chlorobenzene 5 U
carbon tetrachloride 5 U ethyibenzene 5 U
vinyl acetate 10 U styrene 5 U
bromodichloromethane 5 U xylenes (total) 5 U
1,1,2-trichlorotrifiuoroethane 5 U

v - Componmdwasamlyudforbutnotdetected. Thenumberisthedetecﬁon].imitforthesample.
I - Indica:ﬁsnstimaiedvaluelasthanthcdetectionlimit.

Date of Analysis: 04/30/92
Dilution Factor:  1.00

B-29

682-1-B
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Sanford, Cohen and AssociatesSamta Monica Mountains Conservancyl ANALYTICAL SERVICES

. Je1l By The Gate 815 MIDDLEBROOK PIKE
April 8, 1992 ®" o701 KNOXVILLE, TN
Client Project ID: Sanford, Cohen and Associates Job Number: SON 50938

VOLATILE ORGANIC TARGET COMPOUND LIST

Results in pg/liter (ppb)

Sampie Matrix: Water

Client Sample ID: ESMO07001GH/170701
Lab Sample [D:  SS7610

Compound Concentration Compound Concentration

chloromethane 10 U 1,2-dichloropropane 5 U
bromomethane 10 U cis-1,3-dichloropropene 5 U
vinyl chloride - 10 U trichloroethene i3
chloroethane 10 U dibromochioromethane 5 U
methylene chioride 5 U 1,1,2-trichioroethane 5 U
acetone 10 U benzene 5 U
. carbon disuifide 5 U trans-1,3-dichioropropene 5 U
1, 1-dichloroethene 5 U bromoform 5 U
1, 1-dichioroethane 5 U 4-methyl-2-pentanone 10 U
1,2-dichloroethene (total) 5 U 2-hexanone 10 U
chloroform 5 U tetrachlorocthene 5 U
1,2-dichloroethane 5 U 1,1,2,2-tetrachioroethane 5 U
2-butanone ' 10 U toluene 5 U
1,1,1-trichloroethane 5 U chlorobenzene 5 U
carbon tetrachloride 5 U ethylbenzene 5 U
vinyl acetate - 10 U styrene 5 ©U
bromodichioromethane 5 U xylenes (total) 5 U
1,1,2-trichiorotrifluoroethane 5 U
U - Compound was analyzed for but not detected. The number is the detection limit for the sample.
J - Indicates an estimated value less than the detection limit.
Date of Analysis: 03/18/92
Dilution Factor:  1.00
|
6 \CLPWVOATCL.FRM 27

B-30




. Client Project ID: Sanford, Coben and Associates

J

April 21, 1992

Client Sample ID: ESMO08001WH/171301
Lab Sample ID:  SS2084

Compound
chloromethane

bromomethane

vinyl chloride
chioroethane
methylene chioride
acetone

carbon disulfide
1,1-dichioroethene
1,1-dichloroethane
1,2-dichioroethene (total)
chioroform
1,2-dichlorocthane
2-butanone

1,1, 1-trichloroethane
carbon tetrachioride
vinyl acetate

bromodichloromethane

Date of Analysis: 03/26/92

Dilution Factor: 1.00

Sanford, Cohen and Associatessznta Monica Mountains Conservanci

Spring
0801

VOLATILE ORGANIC ANALYSIS

10
10
10
10

10

PO RE S VT A VY
¢ 0 dodcacccacaaaaaga

10

10

Results in ug/liter (ppb)

Sampie Matrix: Water

Concentration

Compound
1,2-dichloropropane
cis-1,3-dichloropropene
trichlorocthene
dibromochloromethane
1,1,2-trichloroethane
benzene
trans-1,3-dichioropropene

" bromoform

4-methyl-2-pentancne
2-hexanone
tetrachloroethene
1,1,2,2-tetrachlorocthane
toluene

chlorobenzene
ethylbenzene

styrene

xylenes (total)

1,1,2-trichiorotrifluoroethane

KNOXVILLE. TN

Job Number: SON 50985

p

Concentration

W th WK LW A th A

b b
o o

W Wt W W W o

U - Compound was analyzed for but not detected. The number is the detection limit for the sample.
- Indicates an estimated value less than the detection limit.

ANALYTICAL SERVICES
15 MIDDLEBROOK PIKE
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Secton 1. b. Volatile Organic Compounds In Water
. Background Locations



Sanford, Cohen and Associates

April 8, 1992

Background Location

Client Sample ID: EBGO1002WH/196714

Lab Sample ID:  SS7608

Cogm' und
chloromethane
bromomethane

vinyl chloride
chioroethane
methylene chloride
acetone

carbon disulfide
1,1-dichloroethene

1, I-dichloroethane
1,2-dichloroethene (total)
chioroform
1,2-dichloroethane
2-butanone

1,1, 1-trichlorocthane
carbon tetrachloride
vinyl acetate

bromodichloromethane

U
J
B

Date of Analysis: 03/18/92

. Dilution Factor:  1.00

Concentration

. Client Project ID: Sanford, Cohen and Associates

Rocky Peak
0102

Results in pg/liter (ppb)

Sample Matrix: Water

C!C!C!C!C‘.C!C.‘.C}C‘.C!C!CEC!C‘.‘.GC

Compound

1 ,idich.loropropanz
cis-1,3-dichloropropene
trichloroethene
dibromochloromethane
1,1,2-trichioroethane
benzene
trans-1,3-dichloropropene
bromoform
4-methyl-2-pentanone
2-hexanone
tetrachloroethene
1,1,2,2-tetrachioroethane
toluene

chlorobenzene
ethylbenzene

styrene

xyienes (total)

1,1,2-trichlorotrifiuoroethane
- Compound was anaiyzed for but not detected. The number is the detection limit for the sample.

- Indicates an estimated value less than the detection limit.
- Analyte was found in the blank as well as the sample.

B-33

IT ANALYTICAL SERVICES
5815 MIDDLEBRCOK PIKE
KNOXVILLE. TN

Job Number: SON 50938

VOLATILE ORGANIC TARGET COMPOUND LIST

- Concentration

Wi W A Wth th W

.
[=)

T T O 7 T SV SV} =
GC‘:‘:CCCCGCCCGGCGQG
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Section 2. a. Semivolatile Organic Compounds In Soil
. Brandeis-Bardin Institute




Sanford, Cohen and Associates

April 21, 1992

Client Project ID: Sanford, Cohen and
N

BASE/NEUTRAL EXTRACTABLE ORGANIC ANALYSIS

Client Sample ID: EBB01056SD/90286
Lab San_:pic ID:

U
J

- Indicaxesansﬁnntedva.luelssthmthedetectimﬁnﬁt.
- Analyte was found in the biank as well as the sample.

SS8092

Compound
acenaphthene
aoenaphthyleqe
anthracene

benzidine
benzo(a)anthracene
benzo(b)flucranthene
benzo(k)flucranthene
benzo(a)pyrene
benzo(g,b,i)perylene
butylbenzylphthalate
bis(2-chicroethoxy)methane
bis(2-chloroethyl)ether

Brandeis-Bardin Institute
Perimeter Of The Playground
0156

Associates

Analysis Sheet 1 of 3

Results in pg/kg (ppb) dry weight

Concentration

780
780
780
3,900
780
780

780

780
780
780
780
780

c

oo aaacaacad

Sample Matrix: Seil

Compound
bis(2-chloroisopropylether
bis(2-cthylhexyl)phthalate
4-bromopheny! phenyl ether
2-chi ene
4-chlorophenyl phenyl ether
chrysene

dibenz(a, h)anthracene
di-n-butylphthaiate
1,2-dichlorobenzene
1,3-dichlorobenzene
1,4-dichlorobenzene

Concentration

780
520
780
780
780

780
780

780
780
780

Compoundwasannlyudforbutnotdetected. The number is the detection limit for the sample.

B
Date of Extraction: 03/25/92
Date of Analysis: 03/30/92

IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE
KNOXVILLE TN

Job Number: SON 50985

c

caccdaocaaccay




Sanford, Cohen and Associates srandeis -Bardin Institute IT ANALYTICAL SERVICES
April 21, 1992 A . Of The Plyagrouns ooi3 MIDDLEBROOK PIKE
’ 0156 KNOXVILLE. TN

. Client Project ID: Sanford, Cohen and Associates Job Number: SON 50985

1A
Analysis Sheet 2 of 3

BASE/NEUTRAL EXTRACTABLE ORGANIC ANALYSIS
(continued)

Results in pg/kg (ppb) dry weight

Sample Matrix: Soil

Client Sampie ID: EBBO 1056SD/90286
Lab Sa.n_:ple ID: SS80%2

Compound Concentration

Compound Concentration
3,3 dichlorobenzidine 1,600 U hexachloroethane 780 U
diethylphthaiate 780 U indeno(1,2,3-cd)pyrene 780 U
dimethy] phthalate 7% U jsophorone 780 U
2,4-dinitrotoluene 780 U naphthalene 780 U
' 2,6-dinitrotoluene 780 U pitrobenzene 7%0 U
. di-n-octyl phthalate 780 U n-nitroso-di-n-propylamine 780 U
1,2-diphenylhydrazine(1} 780 U p-nitrosodimethylamine 780 U
fluoranthene 780 U p-nitrosodiphenylamine(2) 780 U
fluorene 780 U phenanthrene 780 U
hexachiorobenzene 780 U pyrene 780 U
hexachlorobutadiene 780 U 1,2,4-trichiorobenzene 780 U
hexachlorocyclopentadiene 780 U

(1) Screened for as azobenzene
(2) Detected as diphenylamine

u - Compoundwasanalyzedforhnnot.detected. The numbser is the detection limit for the sample.
I - lndicammwﬁmxedvaluelusthanmedetecﬁonlimit.

Date of Extraction: 03/25/92
Date of Analysis: 03/30/92

19 BNEPPFRM 272
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Sanford, Cohen and Associates

April 21, 1992

Client Project ID: Sanford, Cohen and

Client Sample ID: EBB01056SD/90286

Lab Sample ID:  SS8092

Compound

4-chioro-3-methylphenol

2-chlorophenol
2,4-dichlorophenol
2,4-dimethylphenol
2,4-dinitrophenol

2-methyl-4,6-dinitrophenol

Brandeis-Bardin Institute
peremeter Of The Playground

Associates

0156

Arnalysis Sheet 3 of 3

k

ACID EXTRACTABLE ORGANIC ANALYSIS

Resuits in pg/kg (ppb) dry weight

Sampie Matrix: Soil

Concentration

780
780
780
780
3,900
3,900

i = R = R o

Compound
2-nitrophenol
4-nitrophenol
pentachlorophenol
pheaol
2,4,6-trichlorophenol

IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE
KNOXVILLE. TN

Job Number:

SON 50985

Concentration

780
3,900
3,900

780

780

U - Compound was analyzed for but not detected. The number is the detection limit for the sample.
J - Indicates an estimated value less than the detection Iimit.

Date of Extraction:
Date of Analysis:

03/25/92
03/30/92

B-37
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Sanford, Cohen and Associates
Apﬁ110,1992

Client Project ID: Sanford, Cohen and Associates

Client Sample ID: EBB03005SD/90137

Lsb Sample ID:  SS7876

Compound

phenol
bis(2-chloroethylether
2-chiorophenol
1,3-dichlorobenzene
1,4-dichlorobenzene
benzyl alcohol
1,2-dichlorobenzene
2-methylphenol
bis(2-chloroisopropyl)ether
4-methylphenol
n-nitroso-di-n-propylamine
hexachloroethane
nitrobenzene

isophorone

2-nitrophenol
2,4-dimethyiphenol
benzoic acid

Brandeis-Bardin Institute
Campsite Area 1

0305

Analysis Sheet 1 of 2

SEMIVOLATILE TARGET COMPOUND LIST

Results in gg/kg (ppb) dry weight
Sample Matrix: Soil

Concentration

‘YRR ERERRRERE R

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

U

Compound
bis(2-chloroethoxy)methane
2,4-dichlorophenol
1,2,4-trichiorobenzene
naphthajene
4-chloroaniline
hexachlorobutadiene
4-chioro-3-methylphenol
2-methyinaphthalene
hexachlorocyclopentadiene
2,4,6-trichlorophenol
2,4,5-trichlorophenol
2-chloronaphthalene
2-pitroaniline

dimethyl phthalate
acenaphthylene
2,6-dinitrotoluene

IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE
KNOXVILLE, TN

Job Number: SON 50975

Concentration

s sss888888¢8

CC}CC!C!CGCC:C:CL‘CZGGC!CI

888

u - Compozmdwasam.lymdforbutnotdetected. The number is the detection limit for the sample.

k) - Indi&wanwﬁmtedvaluelwthmthcdetecﬁonﬁmit.
Date of Extraction: 03/23/92
Date of Analysis: 03/30/92
Dilution Factor: 1.00
% Moisture: 17
19

B-38
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Sanford, Cohen and Associates

April 10, 1992

Client Sample ID:
Lab Sample ID:  SS7876

. Client Project ID: Sanford, Cohen and

EBB03005SD/90137

Brandeis-Bardin Institute
Campsite Area 1

Associates

0305

nnalxsis Sheet 2 of 2
SEMIVOLATILE TARGET COMPOUND LIST (continued)
Resuits in pg/kg (ppb) dry weight
Sample Matrix: Soil

B-39

IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE
KNOXVILLE. TN

Job Number: SON

50975

Compound Concentration Compound Concentration
3-pitroaniline 1,900 U anthracene 400 U
acenaphthene 400 U di-n-butyiphthalate 400 U
2,4-dinitrophenol 1900 U fiuoranthene 400 U
4-pitrophenol 1,900 U pyrene 400 U
dibenzofuran 400 U butylbenzyiphthalate 400 U
2,4-dinitrotoluene 400 U 3,3’ -dichlorobenzidine 790 U
diethyiphthalate 400 U benzo(ajanthracene 400 U
4-chlorophenyl-phenylether 400 U chrysene 400 U
fiuorene 400 U bis(2-ethylhexyl)phthalate 70 B
4-nitroaniline 1,900 U di-n-octylphthalate 400 U
4 6-dinitro-2-methylphenol 1,900 U | benzo(b)fiuoranthene 400 U
n-pitrosodiphenylamine’ 400 U benzo(k)fiuoranthene 400 U
4-bromophenyl-phenylether 400 U beazo(a)pyrene 400 U
hexachlorobenzene 400 U indeno(1,2,3-cd)pyrene 400 U
pentachlorophenol 1,900 U dibenzo(a,h)anthracene 400 U
phenanthrene 400 U benzo{g,h,i)perylene 400 U

U - Compound was analyzed for but not detected. The number is the detection limit for the sample.

J . - Indicates an estimated value less than the detection iimit.

B - Anslyte was found in the blank as well as the sample.

1 - Detected as diphenylamine.

Date of Extraction:  03/23/92

Date of Anaiysis: 03/30/92

Dilution Factor: 1.00

% Moisture: 17

20

\SEMIVOAYTCL.FRA
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Sanford, Cohen and Associates
April 10, 1992

. Client Project ID: Sanford, Cohen and ﬁ‘ﬁ%af;‘/astiss Sheet 1

p

Client Sample ID: EBB04021SD/88284

Lab Sampie ID:  SS7877

Compound

phenol
bis(2-chloroethyl)ether
2-chlorophenol
1,3-dichlorobenzene
1,4-dichlorobenzene
benzyl aicohol
1,2-dichlorobenzene
2-methyiphenol
bis(2-chloroisopropyl)ether
4-methylphenol
n-nitroso-di-n-propylamine
hexachioroethane
nitrobenzene

isophorone

2-nitrophenol
2,4-dimethylphenol
benzoic acid

Brandeis-Bardin Institute
Campsite Area 2

0421

of 2

SEMIVOLATILE TARGET COMPOUND LIST

Results in ug/kg (ppb) dry weight
Sample Matrix: Soil

Concentration

370
370
370
370
370
370
370
370
370
370
370
370
370
370
370
370
1,800

U

U
U
U
L&
U
U
U
U
U
U
U
U
U
U
U
U

Compound
bis(2-chloroethoxy)methane
2,4-dichlorophenol
1,2,4-trichiorobenzene
naphthalene
4-chloroaniline
bexachlorobutadiene
4-chloro-3-methylphenol
2-methylnaphthaiene
hexachiorocyclopentadiene
2,4,6-trichlorophenol
2,4,5-trichlorophenol
2-chloronaphthaliene
2-nitroaniiine

dimethyl phthalate
acenaphthyiene
2,6-dinitrotoluene

1T ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE

KNOXVILLE. TN

Job Number: SON 50975

Concentration

370
370
370
370
370
370
370
370
370
370
1,800
370
1,800
370
370
370

U - Compound was analyzed for but not detected. The number is the detection limit for the sample.

J - Indicates an estimated value less than the detection limit.
Date of Extraction: 03/23/92
Date of Analysis: 03/30/92
Dilution Factor: 1.00
% Moisture: i1
21

B-40
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Sanford, Cohen and Associates
April 10, 1992

. Client Project ID: Sanford, Cohen and

Brandeis-Bardin Institute

Campsite Area 2

Associates

0421

Analysis Sheet 2 of 2

SEMIVOLATILE TARGET COMPOUND LIST (continued)
Results in gg/kg (ppb) dry weight

Sample Matrix: Soil

Client Sample ID: EBB04021SD/88284

Lab Sample ID:  SS7877

Compound Concentration Compound Concentration
3-nitroaniline 1,800 U anthracene 370 U
accnz;;hthene 370 U di-n-butylphthalate 370 U
2,4-dinitrophenol 1,800 U fluoranthene 370 U
4-nitrophenol 1,800 U pyrene 370 U
dibenzofuran 370 U butylbenzyiphthalate 39 J
2,4-dinitrotoluene 370 U 3,3'-dichiorobenzidine 740 U
diethylphthalate 3710 U benzo(g)anthracene 370 U
4-chlorophenyl-phenyiether 370 U chrysene 370 U
fluorene 370 U bis(2-ethylhexyl)phthaiate 7% B
4-pitroaniline 1,800 U di-n-octylphthalate 370 U
4 6-dinitro-2-methyiphenol 1,800 U benzo(b)fluoranthene 370 U
n-nitrosodiphenylamine! 370 U beazo{k)fluoranthene 370 U
4-bromophenyl-phenylether 370 U benzo(a)pyrene 370 U
hexachlorobenzene 370 U indeno(1,2,3-cd)pyrene 370 U
pentachlorophenol 1,800 U dibenzo(a,h)anthracene 370 U
phenanthrene 370 U benzo(g, b, perylene 370 U

U - Compound was analyzed for but not detected. The number is the detection limit for the sample.

J - Indicates an estimated value less than the detection limit. -

B - Analytewasfoundintheblankaswellasthe sample.

1 - Detected as diphenylamine.

Date of Extraction: ~ 03/23/92

Date of Analysis: 03/30/92

Dilution Factor: 1.00

% Moisture: 11

22 ASEMIVOATTCL.FRN

B-41

IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE

KNOXVILLE. TN

Job Number: SON 50975
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Sanford, Cohen and Associates

Aprl 21, 1992

. Client Project ID: Sanford, Cohen and Associates
Analysis Sheet 1 of 2

Brandeis~-Bardin Institute
Picnic Aresa
0577

IT ANALYTICAL
5815 MIDDLEBROOK PIKE
KNOXVILLE. TN

Job Number:

BASE/NEUTRAL EXTRACTABLE ORGANIC ANALYSIS

Results in pg/kg (ppb) dry weight

Client Sample ID: EBB05077SD/90035
Lab Sample ID:  SS8091

Concentration
acenaphthene .750 u
acenaphthyiene 750 U
anthracene 750 U
benzidine 3,700 U
benzo(a)anthracene 750 U
beazo(b)fiuoranthene 750 U
benzo{k)fluoranthene 750 U
benzo(a)pyrene 750 U
benzo(g,h,i)peryiene 750 U
butylbenzyiphthbalate 750 U
bis(2-chioroethoxy)methane 750 U
bis(2-chloroethyl)ether 750 U

Sample Matrix: Soil

Compound Concentration
bis{2-chloroisopropyl)ether 750 U
bis(2-ethylhexyl)phthalate 750 U
4-bromophenyl phenyl ether 750 U
2-chloronaphthalene 750 U
4-chlorophenyl phenyl ether 750 U
chrysene 750 U
dibenz(a,h)anthracene 750 U
di-n-butyiphthalate 750 U
1,2-dichlorobenzene 750 U
1,3-dichiorobenzene 750 U
1,4-dichlorobenzene 750 U

U - Compomdwasanalymdforbutnotdetected. The number is the detection limit for the sample.

J

Date of Extraction:
Date of Analysis:

03/25/92
03/30/92

- Indicates an estimated value less than the detection limit.

SERVICES

SON 50985




Sanford, Cohen and Associates
April 21, 1992

. Client Project ID: Sanford, Cohen and

Client Sample ID: EBB05077SD/90035

Lab Sample ID:  SS8091

U
J

Date of Extraction:
Datz of Analysis:

Compound

3,3 dichiorobenzidine
diethylphthalate

dimethyl phthalate
2,4-dinitrotoluene
2,6-dinitrotoluene
di-n-octy! phthalate
1,2-diphenylhydrazine(1}
flucranthene

fluorene
hexachlorobenzene
bexachlorobutadiene
hexachlorocyclopentadiene

Brandeis-Bardin Institute
Picnic Ares

Associates

05

77

Analysis Sheet 2 of 3

/

BASE/NEUTRAL EXTRACTABLE ORGANIC PRIORITY POLLUTANT ANALYSIS
{continued)

Results in gg/kg (ppb) dry weight

Sample Matrix: Soil

§
E

8

oo cacacaacac

750
750
750
750
750
750
750
750
750
750
750

Compound
hexachioroethane
indeno(1,2,3-cd)pyrene
isophorone

naphthalene

nitrobenzzne
p-nitroso-di-n-propylamine
p-nitrosodimethylamine
n-nitrosodiphenylamine(2)
phenanthrene

pyrene .
1,2,4-trichlorobenzene

(1) Screened for as azobenzene
{2) Detected as diphenylamine

IT ANALYTICAL

SERVICES

5815 MIDDLEBROOK PIKE

KNOXVILLE, TN
Job Number:

SON 50985

g
i
d
3

R R S St B B R Iy |
2 28 282388888
=R == = = A= I = R =

~3
&

Compoundwssanalymdforbutnotdetected. The number is the detection limit for the sample.
- Indicat&anwﬁmtedvﬂueiasthmthedetecﬁonlimit.

03/25/92
03/30/92

16
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Sanford, Cohen and Associates Brandeis-Bardin Institute IT ANALYTICAL SERVICES

April 21, 1992 0577 KNOXVILLE, TN
. Client Project ID: Sanford, Cohen and Associates Job Number: SON 50985

ﬂnalzsis Sheet 3 of 3

ACID EXTRACTABLE ORGANIC ANALYSIS
Results in pg/kg (ppb) dry weight

Sample Matrix: Scil

Client Sampie ID: EBB05077SD/90035
Lab Sa;nple ID: SS8091

Compound Concentration Compound Concentration

4~chloro-3-methylphenol 750 U 2-nitrophenol 750 U
2-chiorophenol 750 U 4-pitrophesol 3,700 U
z,4-dicmorophenoi 750 U pentachlorophenol 3,700 U
2,4-dimethylphenol 750 U phenol 750 U
2,4-dinitrophenol 3,700 © 2.4,6-trichlorophenol 750 U

. 3-methyl-4,6-dinitrophencl 3700 U

U - Compomdwasana.lyzedforbxnnotdetected. The number is the detection Limit for the sampie.
J - Indicates an estimated value less than the detection limit.

Date of Extraction: 03/25/92
Date of Analysis: 03/30/92

17 ACID-PP.FRM 27755
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Sanford, Cohen and Associates
April 10, 1992

Client Sample ID: EBB06092SD/89184

Lab Sample ID:  SS7878

Compound
phenol

bis(2-chioroethyl)ether
2-chlorophenol
1,3-dichlorobenzene
1,4-dichlorobenzene
benzyl alcohol
1,2-dichlorobenzene
2-methylipbenol
bis(2-chloroisopropylether
4-methylphenol
p-pitroso-di-p-propylamine
hexachloroethane
nitrobenzene

isophorone

2-nitrophenol
2,4-dimethylphenol
benzoic acid |

-

. Client Project ID: Sanford, Cohen and

Brandeis Bardin Institute
House Of The Book

Associates

0652

Analysis Sheet 1 of 2

SEMIVOLATILE TARGET COMPOUND LIST
Resuits in pg/kg (ppb) dry weight
Sample Matrix: Soil

Concentration

370
370
370
370
370
370
370
370
370
370
370
370
370
370
370
370
1,800

ccedcocdagdagaacaaaaad

Compound
bis(2-chloroethoxy)methane
2,4-dichiorophenol
1,2,4-trichlorobenzene
naphthalene
4-chloroaniline
hexachlorobutadiene
4-chloro-3-methylphenol
2-methylnaphthaiene
hexachlorocyclopentadiene
2,4,6-trichlorophenol
2,4,5-trichlorophenol
2-chioronaphthalene
2-pitroaniline

dimethyl phthalate
acenaphthylene
2,6-dinitrotoluens

IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE

KNOXVILLE, TN

Job Number: SON 50975

Concentration

370
370
370
370
370
370
370
370
370
370
1,800
370
1,800
370
370
370

U - Compound was analyzed for but not detected. The number is the detection limit for the sample.

J - lndicatmmwﬁm.tedvaluelmthanﬂwdetecﬁonlimit.
Date of Extraction: 03/23/92
Date of Analysis: 03/30/92
Dilution Factor: 1.00
% Moisture: 10
23
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Sanford, Cohen and Associates Brandeis-Bardin Institute IT ANALYTICAL SERVICES

: 9 of 5815 MIDDLEBROOK PIKE
April 10, 19 House 069T2he Book KNOXVILLE. TN
. Client Project ID: Sanford, Cohen and Associates Job Number: SON 50975

nnalzsis Sheet 2 of 2
SEMIVOLATILE TARGET COMPOUND LIST (continued)

Results in pg/kg (ppb) dry weight
Sample Matrix: Soil -

Client Sample ID: EBB06092SD/89184
Lab Sample ID:  SS7878

Compound Concentration Compound Concentration
3-nitroaniline 1,800 U anthracene 370 U
acenaphthene 370 U di-n-butylphthalate . 370 U
2,4-dinitrophenol 1,800 U fluoranthene 370 U
4-nitrophenol 1,800 U pyrene 370 U
dibenzofuran - 370 U butylbenzylphthalate 370 U
2,4-dinitrotoluene 370 U 3,3'-dichlorobenzidine 730 U
diethylphthalate 370 U benzo(a)anthracene 370 U
4-chlorophenyl-phenylether 370 U chrysene 370 U
. fluorene 370 U bis(2-ethylbexyl)phthaiate 48 B

4-pitroaniline 1,800 U di-n-octyiphthalate 370 U
4,6-dinitro-2-methyliphenol 1,800 U benzo(b)fluoranthene 370 U
p-nitrosodiphenylamine! 370 U benzo(k)fluoranthene 370 U
4-bromophenyl-phenylether 370 U benzo(a)pyrene 370 U
hexachlorobenzene 370 U indeno(1,2,3-cd)pyrenc 370 U
pentachiorophenol 1,800 U ‘ dibenzo(a,h)anthracene 370 U
phenanthrene 370 U benzo(g,h.i)perylene 370 U

U - Compound was anslyzed for but not detected. The number is the detection limit for the sample.

I - Indicaxuanwtimtedvaluelasthmﬁwdetecﬁonﬁmit.

B - Analyte was found in the biank as well as the sampie.

1 - Detscted as diphenylamine.

Date of Extraction: 03/23/92
Date of Analysis: 03/30/92
Dilution Factor: 1.00

% Moisture: 10

24 ASEMIVOATTCL.FRM
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Sanford, Cohen and Associates Brandeis-Bardin Institute  IT ANALYTICAL SERVICES

. vegetable Garden 5815 MIDDLEBROOK PIKE
April 21, 1992 1161 KNOXVILLE. TN
. Client Project ID: Sanford, Cohen and Associates Job Number: SON 50998

Analysis Sheet 1 of 2

SEMIVOLATILE ORGANICS ANALYSIS
Results in pg/kg (ppb) dry weight
Sample Matrix: Soil

Client Sample ID: EBB11061SD/89285
Lab Sample [D:  S88332

Compound Concentration Compound
phenol 750 U bis(2-chioroethoxy)methane
bis(2-chloroethyl)ether 75 U 2,4-dichloropheaol 4
2-chiorophenol 750 U 1,2,4-trichlorobenzene
1,3-dichlorobenzene 750 U paphthaiene
1,4-dichlorobenzene 750 U 4-chloroaniline
benzyl aicohol 756 U bexachlorobutadiene
1,2-dichlorobenzene 750 U 4-chloro-3-methylphenol
2-methylphenol 750 U 2-methylnaphthalene

. bis(2-chloroisopropylether 750 U hexachlorocyclopentadiene
4-methylphenol 750 U 2,4,6-trichlorophenol
n-nitroso-di-n-propylamine 750 U 2,4,5-trichlorophenol
bexachloroethane 750 U 2-chloronaphthalene
nitrobenzene 750 U 2-pitroaniline
isophorone 750 U dimethy] phthalate
2-pitrophenol 750 U acenaphthylene
2,4-dimethylphenol 750 U 2,6-dinitrotoluene
benzoic acid 3,600 U

U - Compound was analyzed for but not detected. The number is the detection limit for the sample.
J - Indicates an estimated value less than the detection limit.

Date of Extraction: 03/25/92
Date of Analysis: 03/31/92

Dilution Factor: 2.0
% Moisture: 12

11

B-47

Concentration

750
750
750
750
750
750
750
750
750
750
3,600
750
3,600
750
750
750
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Sanford, Cohen and Associates

April 21, 1992

Brandeis-Bardin Institute
vegetable Garden

. Client Project ID: Sanford, Cohen and Associates

1161

IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE
KNOXVILLE, TN

Job Number: SON 50998

Analxsis Sheet 2 of 2

SEMIVOLATILE ORGANICS ANALYSIS (continued)

Results in xg/kg (ppb) dry weight
Sample Matrix: Seil

Client Sample ID: EBB11061SD/89285

Lab Sample ID:  SS8332
Compound
3-pitroaniline
mm:
2,4-dinitrophenol
4-nitrophenol
dibenzofuran
2,4-dinitrotoluene
diethylphthalate
4-chiorophenyl-phenylether
fluorene

4-pitroaniline

4 6-dinitro-2-methylphenol

n-nitrosodiphenylamine’
4-bromophenyl-phenylether
hexachlorobenzene

pentachlorophenol
phenanthrene

Concentration Compound
3,600 U anthracene
750 U di-n-butylphthaiate
3,600 U fluoranthene
3,600 U pyrene
70 U butylbenzylphthalate
750 U 3,3'-dichiorobenzidine
750 U benzo{a)anthracene
750 U chrysene
750 U bis(2-ethylhexyl)phthalate
3600 U di-n-octyliphthaiate
3600 U benzo(b)fluoranthene
750 U benzo{k)fluorantbene
750 U benzo(a)pyrene
750 U indeno(1,2,3-cd)pyrene
3,600 U dibenzo(a,h)anthracene
76 U benzo(g,h,i)perylene
(1) Detected as diphenylamine.

Concentration
750
750
750
750
750

1,500
750
750

3,500
750
750
750
750
750
750
750

CIC!CJC:C!CC'.C!C!CIC:GC!C‘C‘.C!

u - Compoundwasanalymdforbmnotdmcﬁed. ‘The number is the detection limit for the sample.
I} - Indicates an estimated value less than the detection Limit.

Date of Extraction:

Date of Analysis:

Dilution Factor: 2.0
% Moisture: 12

03/25/92
03/31/92

12
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Sanford, Coben and Associates
April 21, 1992

Brandeis-Bardin Institute
Main House Orchard
1220

.Client Project ID: Sanford, Cohen and Associates

Analysis Sheet 1 of 3

IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE
KNOXVILLE TN

Job Number: SON 50985

BASE/NEUTRAL EXTRACTABLE ORGANIC ANALYSIS

Client Sample ID: EBB12020SD/90086

Lab Sample ID:  SS8093

Compound
acepaphthene
acenaphthylene
anthracene
benzidine
benzo(a)anthracene
benzo(b)fluoranthene
. benzo(k)fluoranthene
benzo(a)pyrene
benzo(g,h,i)perylene
butylbenzyiphthalate
bis(2-chloroethoxy)methane
bis(2-chloroethylether

Results in gg/kg (ppb) dry weight

Sample Matrix: Soil

Concentration Compound
740 U bis(2-chloroisopropyl)ether 740 U
740 U bis(2-ethythexyl)phthaiate 220 JB
740 U 4-bromophenyl phenyl ether 740 U

3,700 U 2-chloronaphthaiene 740 U
740 U 4-chlorophenyl phenyl ether 740 U
740 U chrysene 740 U
740 U dibenz(z,h)anthracene 740 U
740 U di-p-butylphthalate 740 U
740 U 1,2-dichiorobenzene 740 U
740 U 1,3-dichlorobenzene 740 U
740 U 1,4-dichlorobenzene 740 U
740 U

_ Concentration

U - Compound was analyzed for but not detected. The number is the detection limit for the sample.
J - Indicates an estimated value less than the detection limit.
B - Analytewnsfmmdinﬂnblmkaswellasthesample.

Date of Extraction:
Date of Analysis:

03/25/92
03/30/92

21
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Sanford, Cohen and Associates Brandeis-Bardin Institute IT ANALYTICAL SERVICES

; Main House Orchard 5815 MIDDLEBROOK PIKE
April 21, 1952 1220 KNOXVILLE, TN
. Client Project ID: Sanford, Cohen and Associates Job Number: SON 50985

Analysis Sheet 2 of 3

—

BASE/NEUTRAL EXTRACTABLE ORGANIC ANALYSIS
{continued)

Results in zg/kg (ppb) dry weight

Sample Matrix: Soil

Client Sample ID: EBB12020SD/90086
Lab Sample ID:  SS8093

Compound Concentration Compound Concentration

3,3"dichlorobenzidine 1,500 U hexachioroethane 740 U
diethylphthaiate 740 U indeno(1,2,3-cd)pyrene 740 U
dimethyl phthalate 740 U isophorone 740 U
2,4-dinitrotoluene 740 U naphthalene 740 U
2,6-dinitrotoluene 740 U nitrobenzene 740 U

. di-n-octyl phthalate 740 U n-nitroso-di-n-propylamine 740 U
1,2-diphenylhydrazine(1) 740 U n-nitrosodimethylamine 740 U
fluoranthene 740 U p-nitrosodiphenylamine{2) 740 U
fluorene 740 U phenanthrene ) 740 U
hexachiorobenzene 740 U pyrene 740 U
hexachiorobutadiene 740 U 1,2,4-trichlorobenzene 740 U
hexachlorocyclopentadiene 740 U '

(1) Screened for as azobenzene
(2) Detected as diphenylamine

U - Compound was analyzed for but not detected. The pumber is the detection limit for the sample.
J - Indicates an estimated value less than the detection limit.

Date of Extraction: 03/25/92
Date of Analysis: 03/30/92

B-50
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. . 5815 MIDDLEBROOK PIKE
April 21, 1992 Main Hog;goﬁrchard KNOXVILLE. TN
. Client Project ID: Sanford, Cohen and Associates Job Number: SON 50985

Analysis Sheet 3 of 3

P

ACID EXTRACTABLE ORGANIC PRIORITY POLLUTANT ANALYSIS

Results in pg/kg (ppb) dry weight

Sample Matrix: Soil

Client Sample ID: EBB12020SD/90086
Lab Sample [D:  SS8093

Compound Concentration Compound Concentration

4-chloro-3-methyliphenol 740 U 2-pitrophenol 740 U

2-chiorophenol - 740 U 4-nitrophenol 3,700 U

2,4-dichiorophencl 740 U peatachlorophenol 3,70 U

2,4-dimethylphenol - 740 U phenol 740 U

2,4-dinitrophenol 3,700 U 2.4,6-trichioropheanol 740 U
. 2-methyl-4,6-dinitrophenol 3,700 U

U - Compound was analyzed for but not detected. The number is the detection limit for the sampie.
J - Indicates an estimated value less than the detection limit.

Date of Extraction: Q3/25/92
Date of Analysis: 03/30/92

23 ACID-PP.FRM 2779
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sanford, Cohen and Associates
april 10, 1992

. “lient Project ID: Sanford, Cohen and

Client Sample ID: EBB13024SD/88937

Lab Sampie ID:  SS7879

Compound
phenol

bis(2-chloroethyljether
2-chiorophenol
1,3-dichlorobenzene
1,4-dichlorobenzene
benzyl alcohol
1,2-dichlorobenzene
2-methylphenol
bis(2-chloroisopropylether
4-methyipbenol
n-nitroso-di-n-propylamine
hexachloroethane
nitrobenzene

isophorone

2-nitrophenol
2,4-dimethyipbenol
benzoic acid

Brandeis-Bardin Institute
Avocado Grove

1324
Associates

Analzsis Sheet 1 of 2 _
SEMIVOLATILE TARGET COMPOUND LIST
Results in pg/kg (ppb) dry weight

Sample Matrix: Soil

Concentration

Eassssbabs8588888

U
U
19)
U
U
U
U
U
U
U
U
u
U
U
u
U
3]

Compound
bis(2-chloroethoxy)methane
2,4-dichiorophenol
1,2,4-trichlorobenzene
naphthalene
4~chloroaniline
hexachlorobutadiene
4-chloro-3-methylphenol
2-methylnaphthalene
hexachiorocyclopentadiene
2.4 ,6-trichlorophenol
2,4,5-trichlorophenol
2-chioronaphthalene
2-nitroaniline

dimethyl phtbaiate
acensphthylene
2,6-dinitrotoluene

IT ANALYTICAL SERVICES
5815 MIDDLEBROOKX PIKE
KNOXVILLE. TN

Job Number: SON 50975

Concentration

U

s 58538888 88888¢8

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

8

u - Compotmdwasamlymdforbutnotdewcted. The number is the detection limit for the sample.

y - Indimansﬁmatedvalmlmthmthcdetecﬁon]jmit.
Date of Extraction: 03/23/92
Date of Analysis: 03/30/92
Dilution Factor: 1.00
% Moisture: 17
25
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IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE
1324 KNOXVILLE, TN

Client Project ID: Sanford, Cohen and Associates Job Number: SON 50975

Analzsis Sheet 2 of 2

SEMIVOLATILE TARGET COMPOUND LIST (continued)
Results in pg/kg (ppb) dry weight
Sample Matrix: Soil

Brandeis-Bardin Institute
Avocado Grove

sanford, Cohen and Associates
April 10, 1992

Client Sample ID: EBB13024SD/88937
Lab Sample ID:  SS7879

Compound Concentration Compound Concentration
3-nitrogniline 1,900 U anthracene 400 U
acenaphthene 400 U di-n-butylphthaiate 400 U
2,4-dinitrophenol 1,900 U fluoranthene 400 U
4-nitrophenol 1,900 U pyrene 400 U
dibenzofuran 400 U butylbenzylphthalate 400 U
2,4-dinitrotoluene 400 U 3,3’ -dichlorobenzidine 790 U
diethylphthalate 400 U benzo(a)anthracene 400 U
4-chlorophenyl-phenylether 400 U chrysene 400 U
fluorene 400 U bis(2-ethylhexyl)phthalate 280 BJ
4-pitroaniline 1,900 U di-n-octyiphthalate 400 U
4 ,6-dinitro-2-methylphenol 1,900 U benzo(b)flucranthene 400 U
n-nitrosodiphenylamine’ 400 U benzo(k)fluoranthene 400 U
4-bromophenyl-phenylether 400 U benzo(a)pyrene 400 U
hexachlorobenzene 400 U indeno{1,2,3-cd)pyrene 400 U
pentachlorophenol 1,900 U dibenzo{a,h)anthracenc 400 U
phenanthrene 400 U benzo(g,h,i)perylene 400 U

U - Compound was anaiyzed for but not detected. The number is the detection limit for the sample.

- Indicates an estimated vaiue less than the detection limit.

B - Analyte was found in the blank as well as the sample.

1 - Detected as diphenylamine.

Date of Extraction:  03/23/92

Date of Analysis: 03/30/92

Dilution Factor: 1.00

% Moisture: 17

26 \SEMIVOASTCL FRM
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Sanford, Coben and Associates
April 10, 1992

. Client Project ID: Sanford, Coben and

*

Client Sampte ID: EBB14079SD/88437

Lab Sampie ID:  SS7880

Compound

phenol
bis(2-chloroethyl)ether
2-chiorophenol
1,3-dichlorobenzene
1,4-dichlorobenzene

benzyl aicohol
1,2-dichlorobenzene
2-methylphenol
bis(2-chloroisopropyl)ether
4-methylphenol
p-nitroso-di-n-propylamine
hexachloroethane
nitrobenzene

iscpborone

2-pitrophenol
2,4-dimethyiphenol
benzoic acid

Brandeis-Bardin Institute
0ld well Campsite

Associates

1479

Analysis Sheet 1 of 2

SEMIVOLATILE TARGET COMPOUND LIST

Results in ug/kg (ppb) dry weight
Sample Matrix: Seil

Concentration

370
370
370
370
370
370
370
370
370
370
370
370
370
370
370
370
1,800

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

Compound
bis(2-chioroethoxy)methane
2,4-dichlorophenol
1,2,4-trichlorobenzene
naphthalene
‘4-chloroaniline
hexachlorobutadiene
4-chloro-3-methylphenol
2-methylnsphthaiene
hexachlorocyclopentadiene
2,4,6-trichlorophenol
2,4,5-trichlorophenol
2-chloronaphthalene
2-nitroaniline

dimethyl phthalate
acenaphthylene
2,6-dinitrotoluene

IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE

KNOXVILLE. TN

Job Number: SON 50975

Concentration

370
370
370
370
370
370
370
370
370
370
1,800
370
1,800
370
370
370

U - Compomdwasmalymdforbtnnotdetected. The number is the detection limit for the sample.

I - Indicates an estimated value less than the detection limit.

Date of Extraction:

Date of Analysis:

Dilution Factor: 1.00
% Moisture: 12

03/23/92
03/30/92

27
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inford, Cohen and Associates
pﬁ110,1992

. lient Project ID: Sanford, Cohen and

Lient Sample ID: EBB14079SD/88437

ab Sample ID: SS788C

Brandeis-Bardin Institute
0ld well Campsite

Associates

1479

Analysis Sheet 2 of 2

Results in ug/kg (ppb) dry weight
Sample Matrix: Soil

IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE

KNOXVILLE, TN

Job Number: SON 50975

SEMIVOLATILE TARGET COMPOUND LIST (continued)

Compound Concentration Compound Concentration
3-nitroaniline 1,800 U anthracene 370 U
acepaphthene 370 U di-n-butyiphthalate 370 U
2,4-dinitrophenol 1,800 U fiuoranthene 370 U
4-nitrophenol 1,800 U pyrene 370 U
dibenzofuran - 370 U butylbenzylphthalate 97 ]
2,4-dinitrotoluene 370 U 3,3'-dichlorobenzidine 750 U
diethyiphthalate 370 U benzo(a)anthracene 370 U
4-chlorophenyl-phenylether 370 U chrysene 370 U
fluorene 370 U bis(2-ethylhexy!)phthalate i10 B
4-pitroaniline 1,800 U di-n-octyliphthaiate 370 U
4 6-dinitro-2-methyiphenol 1,800 U benzo(b)fluoranthene 370 U
p-nitrosodiphenylamine’ 370 U benzo(k)fluoranthene 370 U
4-bromophenyl-phenylether 370 U benzo(a)pyrene 310 U
hexachlorobenzene 370 U indeno(1,2,3-cd)pyrene 370 U
pentachiorophenol 1,800 U dibenzo{a, h)anthracene 370 U
phenanthrene 370 U benzo{g,h,i)perylenc 370 U

U - Compound was analyzed for but pot detected. The number is the detection limit for the sample.

I - Indica&wmwﬁmatedvﬂuelessthmthedetecﬁonﬁmit.

B - Analyte was foundintheblankaswellsthemmple.

1 - Detected as diphenylamine.

Date of Extraction: ~ 03/23/92

Date of Analysis: 03/30/92

Dilution Factor: 1.00

% Moisture: 12

28 \SEMIVOATCL FRM
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Sanford, Coben and Associates Brandeis-Bardin Institute IT ANALYTICAL SERVICES

5D 51 W 5815 MIDDLEBROOK PIKE
June 1, 1992 D 1 SaOtEe rshed ENOXVILLE, TN
. Client Project ID: Sanford, Cohen and Associates Job Number: SON 51257

Analxsis Shii; ] ﬂﬁ z

SEMIVOLATILE ORGANIC ANALYSIS

Results in ug/kg (ppb) dry weight
Sample Matrix: Soil

Client Sample ID: EBB15005SD/89588
Lab Sample ID:  K1227

Compound Concentration Compound Concentration
phenol 670 U bis(2-chloroethoxy)methane 670 U
bis(2-chloroethyl)ether 670 U - 2,4-dichlorophenol . 670 U
2-chlorophenol 670 U 1,2,4-trichiorobenzene 670 U
1,3-dichlorobenzene 670 U naphtbalene 670 U
1,4-dichlorcbenzene 670 U 4-chioroaniline 670 U
benzyl alcohol 670 U hexachiorobutadiene 670 U
1,2-dichlorobenzene 670 U 4-chioro-3-methyiphenol 670 U
2-methylphenol 670 U 2-methylnaphthalene 670 U

. bis(2-chloroisopropyl)ether 670 U hexachlorocyclopentadiene 670 U
4-methylphenol 670 U 2,4,6-trichlorophenol 6710 U
n-nitroso-di-n-propylamine 670 U 2,4,5-trichlorophenol 3,200 U
hexachloroethane 670 U 2-chloronaphthaiene 670 U
nitrobenzene 670 U 2-pitroaniline 3,200 U
isophorone 670 U dimethyl phthalate 670 U
2-nitrophenol 670 U scenaphthylene 670 U
2,4-dimethylphenol 670 U 2,6-dinitrotoluene 670 U
benzoic acid 3,200 U

L O Compoundwasannlyzedforbutnotdetected. The number is the detection limit for the sample.
I - Indicatsanaﬁmatedvalmlasthmthsdetecﬁonﬁmit.

Date of Extraction: 04/29/92
Date of Analysis: 05/05/92
Dilution Factor: 2.0

% Moisture: 1

14 \SEMIVOASTCL.FRM &/13/92
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sanford, Cohen and Associates

une 1, 1992

Brandeis-Bardin Institute
RD 51 Watershed
1505

“lient Project ID: Sanford, Cohen and Associa
—— - Aniwii:‘ iiﬁ“ z ﬂﬁ 2

SEMIVOLATILE ORGANIC ANALYSIS (continued)
Results in pg/kg (ppb) dry weight

Tlient Sample ID: EBB15005SD/89588

Lab Sample ID:  K1227

Compound

3-nitroaniline

acenaphthene

2,4-dinitrophenol

4-nitrophenol

dibenzofuran -

2,4-dinitrotoluene

diethylphthalate

" 4-chlorophenyl-phenylether
fluorene

_ 4-nitroaniline
4,6-dinitro-2-methylphenol

Concentration Compound
3,200 U anthracene
670 U di-n-butylphthalate
3200 U fluoranthene
3200 U pyrene
| 670 U butylbenzylphthalate
670 U 3,3'-dichlorobenzidine
670 U benzo{z)anthracene
670 U chrysene
670 U bis(2-ethyihexyl)phthalate
3,200 U di-n-octylphthalate
3,200 U benze(b)fluoranthene
670 U benzo(k)fluoranthene
670 U benzo(a)pyrene
670 U indeno(1,2,3-cd)pyrene
3,200 U dibenzo(a,h)anthracene
670 U benzo(g,h,i)perylene

Sample Matrix: Soil

n-nitrosodiphenylamine’
4-bromophenyl-phenylether
hexachlorobenzene
peatachlorophenol
phenanthrene
U - Compound was analyzed for but not detected.
J
1 - Detected as diphenylamine.
Date of Extraction:  04/29/92
Date of Analysis: 05/05/92
Dilution Factor: 2.0
% Moisture: 1

15

B-57

IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE

ENOXVILLE, TN

Job Number: SON 51257

Concentration

670
670
670
670
670
1,300
6§70
670
670
670
670
670
670
670
670
670

The number is the detection limit for the sample.
- Indicatwanwtimxedvaluelasthsnthedetecﬁonlimit.

U

U
8]
U
U
U
U
U
U
[8)
U
[§)
U
U
U
U

\SEMIVOAITCL.FRM 4/13/92
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Sanford, Cohen and Associates 1T ANALYTICAL SERVICES

Brandeis-Bardin Institute 5815 MIDDLEBROOK
May 29, 1992 Radicactive Materials Disposal FaciligMOXVILLE, TN PIKE
Watershed ’
lient Proj : ord, Coh jates 1691 :
Client Project ID: Sanf en and &ésa‘o}fz)l{aselss sheet 1 od 2 Job Number: SON 51263

SEMIVOLATILE ORGANIC ANALYSIS
Resuits in ug/kg (ppb)
Sample Matrix: Soil

Client Sample ID: EBB16001BSD/89889
Lab Sample ID:  K1270

Compound Concentration Compound Concentration
phenol 420 U bis(2-chloroethoxy)methane 420 U
bis(2-chloroethyl)ether 420 U 2,4-dichlorophencl 420 U
2-chlorophenol 420 U 1,2,4-trichlorobenzene 420 U
1,3-dichlorobenzene 420 U naphthalene 420 U
1,4-dichiorobenzene 420 U 4-chicroaniline 420 U
benzyl alcobol 420 U hexachlorobutadiene 420 U
1,2-dichlorobenzene 420 U 4-chloro-3-methylphencl 420 U
2-methylphenocl 420 U 2-methylnaphthalene 420 U
bis(2-chloroisopropyl)ether 420 U hexachiorocyclopentadiene 420 U
4-methylphenol 420 U 2,4,6-trichlorophbenol 420 U
n-nitroso-di-n-propylamine 420 U 2,4,5-trichiorophenol 2000 U
hexachloroethane 420 U 2-chloronaphthalene 420 U
nitrobenzene 420 U 2-pitroaniline 2000 U
isophorone 420 U dimethy] phthalate 420 U
2-nitrophenol 420 U acenaphthylene 420 U
2,4-dimethylphenol 420 U 2,6-dinitrotoluene 420 U
benzoic acid 2,000 U

u - Compoundwasanalymdforbmnotdetected. The number is the detection lLimit for the sampie.
J - Indicates an estimated value less than the detection limit.

Date of Extraction: 04/30/92

Date of Analysis: 05/05/92
Dilution Factor: 1.0
% Moisture: 21

13 \SEMIVOATTCL.FRM 4/13/92
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Sanford, Cohen and Associates Brandeis-Bardin Institute IT ANALYTICAL SERVICES

Radipactive Materials Disposal Facili § MIDDLEBROOK PIKE
May 29, 1992 Watershed OXVILLE, TN
. . 1601
Client Project ID: Sanford, Cohen and Associates Job Number: SON 51263

fnalvsis Shgit z gf z
SEMIVOLATILE ORGANIC ANALYSIS (continued)
Resuits in ug/kg (ppb)
Sampile Matrix: Soil

Client Sampie ID: EBB16001BSD/89889
Lab Sample ID: K1270

Compound Concentration Compound Concentration
3.-pitroaniline 2,000 U anthracene ' 420 U
acenaphthene 420 U di-n-butylphtbalate 420 U

2,4—dinitrophen§l 2,000 U flucranthene 420 U

4-pitrophenol 2,000 U pyrene 420 U
dibenzofuran 420 U butylbenzyiphthalate 57 B}
i,4—dini!rotoluene 420 U 3,3'-dichlorobenzidine 830 U
diethyipbthalate 420 U benzo{a)anthracene 420 U
4-chlorophenyi-pbhenylether 420 U chrysene 420 U

fluorene 420 U bis(2-ethylhexyl)phthalate 150 J

4-pitroaniline 2,000 U di_-n-octylphthalate 420 U
4,6-dinitro-2-methylphenol 2,000 U benzo(b)fluoranthene 420 U

n-nitrosodiphenylamine’ 420 U benzo(k)fluoranthene 420 U
4-bromophenyl-pbenylether . 420 U benzo{a)pyrene 420 U
hexachiorobenzene 420 U indeno(1,2,3-cd)pyrene 420 U
pentachiorophenol 2000 U dibenzo(a, h)anthracene 420 U
phenanthrepe 420 U benzo(g,h,i)perylene 420 U

- Compound was analyzed for but not detected. The number is the detection limit for the sample.
- iIndicates an estimated value less than the detection limit.

- Analyte was found in the blank as well as the sample.

- Detected as diphenylamine.

"'w‘-'(:

Date of Extraction: 04/30/92

Date of Analysis: 05/05/92
Dilution Factor: 1.0
% Moisture: 21

14 ASEMIVOAYTCL.FRM #13/97
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Sanford, Cohen and Associates

June 23, 1992

Client Sampie ID: EBB017001SD/89336

Lab Sample ID: K1131

Brandeis-Bardin Institute
Building 59 Watershed

. Client Project ID: Sanford, Cohen and

Associates

1701

Analysis Sheet 1 of 2

SEMIVOLATILE ORGANIC ANALYSIS

Results in ug/kg (ppb) dry weight
Sample Matrix: Soil

IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE
KNOXVILLE, TN

Job Number: SON 51247

Concentration

400 U |

|

400 U |
400 U
400 U
400 U
00 U
400 U
400 T
400 U
400 U
2,000 U
400 U
2,000 U
400 U
400 U
400 U

Compound Concentration Compound
phenol 400 U bis{2-chloroethoxy)methane
bis(2-chloroethylyether 400 U 2,4-dichlorophenol
2-chlorophenol 400 U 1,2,4-trichlorobenzene
1,3-dichiorobenzene 400 U naphthalene
1,4-dichiorobenzene 400 U 4-chloroaniline
benzyl aicohol 400 U hexachlorobutadiene
1,2-dichiorobenzene 400 U 4-chloro-3-methylphenol
2-methyipheno} 400 U 2-methyinaphthaleae
bis(2-chloroisopropyl)ether 400 U hexachlorocyci tene
4-methylphenol 400 U 2,4,6-trichlorophenol
n-nitroso-di-n-propylamine 400 U 2,4,5-trichlorophenol
hexachioroethane 400 U 2-chioronsphthalene
nitrobenzene 400 U 2-nitroaniline
isophorone 400 U dimethyl phthalate
2-nitrophenol 400 U acenaphthylene
2,4-dimethylphenol 400 U 2,6-dinitrotoluene
benzoic acid 2,000 U

U - Compound was analyzed for but not detected. The number is the detection limit for the sample.

J - Indicates an estimated value less than the detection limit.

Date of Extraction:  04/27/92

Date of Analysis: 05/01/92

Dilution Factor: 1.00

% Moisture: 18

19
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mford, Cohen and Associates Brandeis-Bardin Institute IT ANALYTICAL SERVICES

; Building 59 wWat 5815 MIDDLEBROOK PIKE
ne 23, 1992 ul g i atershed KNOXVILLE. TN
lient Project ID: Sanford, Cohen and Associates Job Number: SON 51247

Anal:sis Sheet 2 of 2
SEMIVOLATILE ORGANIC ANALYSIS (continued)

Results in pg/kg (ppb) dry weight
Sample Matrix: Seil

Iient Sample ID: EBB017001SD/89336
ab Sample ID:  K1131

Compound Concentration Compound Concentration
3-nitroaniline 2,000 U anthracene 400 U
mh&me 400 U di-n-butylphthaiate - 8 I
2,4-dinitrophenol 2,000 U fluoranthene 400 U
4-nitrophenol 2,000 U pyrene 400 U
dibenzofuran 400 U butylbenzyiphthalate 61 J
2,4-dinitrotoluene 400 U 3,3’-dichlorobenzidine 810 U
diethyiphthalate 400 U benzo(a)anthracene 400 U
4-chiorophenyl-phenylether 400 U chrysene 400 U
fluorene 40 U bis(2-ethylhexyl)phthalate 110 J
4-pitroaniline 2,000 U di-n-octylphthalate 400 U
4,6-dinitro-2-methyiphenol 2,000 U benzo(b)fluoranthene 400 U
p-nitrosodiphenylamine’ 400 U benzo(k)fivoranthene 400 U
4-bromophenyl-phenylether 400 U benzo(a)pyrene 400 U
hexachlorobenzene 400 U indeno(1,2,3-cd)pyrene 00 U
pentachlorophenol 2,000 U dibenzo(a,b)anthracene 400 U
phenanthreae 400 U benzo(g,h,i)perylene 400 U

- hdica:&canwﬁnn&edvaluelwsthanﬂledmﬁonlimit.

u - Compmmdwasanalymdforbﬂnot&tected. 'I‘henumberisthedetection]imitforthesample.
J
1 - Detected as diphenylamine.

Date of Analysis: 05/01/92
Dilution Factor: 1.00
% Moisture: 18

20 \SEMIVOAITCL FRM 41352
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EMn&nd,Cohmlmmiﬁm&xmncs

June 23, 1992

. Client Project ID: Sanford, Cohen and

Client Sample ID: EBB180001SD/89235

Lab Sample ID: K1132

Compound

phenol
bis(2-chloroethyl)ether
2-chlorophenol
1,3-dichlorobenzene
1,4-dichlorobenzene

benzyl alcobol
1,2-dichiorobenzene
2-methylphenol
bis(2-chioroisopropyl)ether
4-methyliphenol
p-nitroso-di-n-propylamine
hexachloroethane
nitrobenzene

iscphorone

2-nitrophenol
2,4-dimethyliphenol
benzoic acid

U - Compoundwasa.nalyudforbmnotdetected The number is the detection limit for the sample.
- Ind.immwﬁmaﬁedvalucl&sﬂ:mthedetecﬁonﬁmit.

Date of Extraction:

Date of Analysis:

Dilution Factor: 1.00
% Moisture: 29

Concentration

s 85555888888 883828
"‘C".C:C:C'JCIC!C%C‘.CZC‘.C!CGC!GC

w
-

04/27/92
05/01/92

Brandeis-Bardin Institute
Sogdium Burn Pit Watershed
1801

Associates
nalysis Sheet 1 of 2

SEMIVOLATILE ORGANIC ANALYSIS

Results in ug/kg (ppb) dry weight
Sample Matrix: Soil

Compound
bis(2-chloroethoxy)methane
2,4-dichlorophenol
1,2,4-trichlorobenzene
naphthalene

4chl i
hexachlorobutadiene
4-chloro-3-methylphenol
2-methylnaphthaiene
hexachlorocyciopentadiene
2,4 ,6-trichlorophenol

2,4, 5-trichlorophenol
2-chloronaphthalene
2-nitroaniline

dimethy] phthalate
acenzphthyiene
2,6-dinitrotoluene

21
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1T ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE
KNOXVILLE, TN

Job Number: SON 51247

Concentration

sEss5888888%

¥

888
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;anford, Cohen and Associates
une 23, 1992

Brandeis-Bardin Institute 1T ANALYTICAL SERVICES
Spdium Burn Pit Watershed 5815 MIDDLEBROOK PIKE
1801 KNOXVILLE, TN

Slient Project ID: Sanford, Cohen and Associates Job Number: SON 51247

fAnalysis Sheet 2 of 2

SEMIVOLATILE ORGANIC ANALYSIS (continued)

Results in pg/kg (ppb) dry weight
Sample Matrix: Soil

Client Sampie ID: EBB1800015D/89235
[ab Sample ID:  K1132

Compound Concentration Compound Concentration
3-pitroaniline 2,200 U anthracene 60 U
acenaphthene 460 U di-n-butylphthalate 460 U
2,4-dinitrophenoi 2200 U fiuoranthene 460 U
4-pitrophenol 2,200 U pyrene 460 U
dibenzofuran 460 U butylbenzyiphthalate 120 J
2,4-dinitrotoluene 460 U 3,3’ -dichlorobenzidine 920 U
diethylphthalate 460 U benzo(a)anthracene 460 U
4-chloropbenyl-phenyiether 4460 U chrysene 460 U
fluorene 460 U bis(2-ethylhexyl)phthalate 240 J
4-pitroaniline 2,200 U di-n-octylphthalate 460 U
4,6-dinitro-2-methylphenol 2,200 U penzo(b)flucranthene 460 U
p-nitrosodiphenylamine' 460 U benzo(k)flucranthene 460 U
4-bromophenyl-phenylether 460 U benzo(g)pyrene 460 U
hexachlorobenzene 460 U indeno(1,2,3-cd)pyrene 460 U
pentachiorophenol 2,200 U dibenzo(a,h)anthracene 460 U
phenanthrene 40 U benzo(g,h.i)perylenc 460 U

u - Compomdmam.‘lymdforbmnotdetecwd. 'Ihenumberisthedetectioniimitforthesample.

I Indiwuanwﬁmbedvﬂmlmﬁnnthedetecﬁonﬁnﬁt.

1 - Detected as diphenylamine.

Date of Extraction:  04/27/92

Date of Analysis: 05/01/92

Dilution Factor: 1.00

% Moisture: 29

22 \SEMIVOAYTCL.FRM 413197
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IT ANALYTICAL SERVICES

nford, Cohen and AsSOCIAICS 5815 MIDDLEBROOK PIKE

Brandeis-Bardin Institute

ay 29, 1992 Sodium Reactor Experimental WateT ShE@NOXVILLE, TN
1903 ’
i j : , Coh jate :
lient Project ID Sanford, Cohen and ﬁg?ﬁaselss Sheet 1 of 2 Job Number: SON 51263

et Projec D e e

SEMIVOLATILE ORGANIC ANALYSIS

Results in pg/kg (PPb)

Sample Matrix: Soil

lient Sample ID: EBB19003SD/90437

1b Sample ID:  K1271

Compound Concentration Compound Concentration
phenol 460 U bis(l-chlorocthoxy)methane 480 U
bis(2-chloroethylether 460 U 2,4-dichlorophenol 460 U
2-chiorophenol 460 U 1,2,4-trichlorobenzene 460 U

" 1,3-dichlorobenzene 460 U naphthaiene 450 U
1,4-dichlorobenzene 460 U 4-chloroaniline 460 U
benzy! alcohol 460 U hexachlorobutadiene 460 U
1,2-dichiorobenzene 460 U 4-chloro-3-methylphenol 460 U
2-methyliphenol 40 U 2-methylnaphthalene 460 U
bis(2-chloroisopropyljether 460 U hexachlorocyclopentadiene 460 U
4-methylphenol 150 3 2.4 6-trichlorophenol 450 U
p-nitroso-di-n-propylamine 460 U 2,4, 5-trichiorophenol 2,300 U
hexachloroethane 460 U 2-chloronaphthalene 460 U
nitrobenzene 460 U 2-nitroaniline 2,300 U
isophorone 460 U dimethy! phthaiate 460 U
2-pitrophenol 460 U acenaphthylene 460 U
2,4-dimethylphenol 60 U 2,6-dinitrotoluene 460 U
benzoic acid 2,300 U

U - COmpcundwasanalymdforbutnotdetected. 'l‘henumberisﬁndetecﬁonlimitforthesample.

- Indicat&sanwﬁmﬂedvaluelus:hmthedetecﬁmﬁmit.

Date of Extraction: ~ 04/29/92

Date of Anpalysis: 05/05/92

Dilution Factor: 1.00

% Moisture: 29

17 \SEMIVOAYTCL.FRM &/1392
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rd, Cohen and Associates Brandeis-Bardin Institute IT ANALYTICAL SERVICES
:;029 1;92enan Sodium Reactor Experimental Watershef8l5 MIDDLEBROOK PIKE

1903 EKNOXVILLE, TN

Analysis Sheet 2 pf 2

SEMIVOLATILE ORGANIC ANALYSIS (continued)
Results in pg/kg (ppb)
Sample Matrix: Soil

fient Sample ID: EBB19003SD/90437
ab Sample ID:  K1271

Compound . Concentration Compound
3-pitroaniline 2,300 U anthracene
acenaphthene 460 U di-n-butyiphthalate
2,4-dinitrophenol 2300 U fluoranthene
4-nitrophenol 2,300 U pyrene

dibenzofuran 460 U butylbenzylphthalate
2,4-dinitrotoluene 460 U 3,3'-dichlorobenzidine
diethylphthalate 460 U benzo(a)anthracene
4-chlorophenyl-phenylether 460 U chrysene

fiuorene 460 U bis(2-ethylhexyi)phthalate
4-pitroaniline 2,300 U di-n-octylphthalate
4,6-dinitro-2-methyiphenol 2300 U benzo(b)luoranthene
n-nitrosodiphenylamine' 460 U benzo(k)fluoranthene
4-bromophenyl-phenyiether 460 U benzo(a)pyrene
hexachlorobenzene 40 U indeno(1,2,3-cd)pyrene
pentachlorophenol 2,300 U dibenzo(a, h)anthracene
phenanthrene 40 U benzo(g,h,D)perylene

U - Compound was analyzed for but not detected. The number is thedetectionlimitforthesample.
r - Indicatmanwﬁmatedvaluelasthanﬁedetecﬁonlimit.

1 - Detected as diphenylamine.

Date of Extraction:  04/29/92

Date of Analysis: 05/05/92

Dilution Factor: 1.00

% Moisture: 29

18
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lient Project ID: Sanford, Cohen and Assaociates Job Number: SON 5126]

Concentration

U

88888883

[

U
U
U
J
U
U
U
10 J
U
U
[3)
U
U
U
U

8888888
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Section 2.  a. Semivolatile Organic Compounds In Soil
Santa Monica Mountains Conservancy
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Sanford, Cohen and AssociatesSanta Monica Mountains Conservanc
The visitor Center Parking Lot
0104

April 21, 1992

Client Project ID: Sanford, Cohen and Associates

ANALYTICAL SERVICES
815 MIDDLEBROOK PIKE
KNOXVILLE, TN

Job Number: SON 51018

Analzsis Sheet 1 of 2

Client Sampie ID: ESM01004SD/88584

Lab Sample ID:  SS8487

Compound

phenol
bis(2-chloroethyl)ether
2-chlorophenol
1,3-dichlorobenzene
1,4-dichlorobenzene
benzy! alcohol
1,2-dichiorobenzene
2-methyiphenol
bis(2-chloroisopropyl)ether
4-methylphenol
n-nitroso-di-n-propylamine
hexachloroethane
nitrobenzene

isophorone

2-pitrophenot
2,4-dimethylphenol
benzoic acid

U - Compound was analyzed for but not detected. The number is the detection limit for the sampie.
J - Indicates an estimated vaiue less than the detection limit.

Date of Extraction:  03/30/92
Date of Analysis: 04/02/92

Diiution Factor: 2.0
% Moisture: 13

SEMIVOLATILE ORGANIC ANALYSIS

Results in pg/kg (ppb) dry weight

Concentration
760 U
760 U
760 U
760 U
760 U
760 U
760 U
760 U
760 U
760 U
760 U
760 U
760 U
760 U
760 U
760 U

3,700 U

Sample Matrix: Soil

Compound
bis(2-chioroethoxy)methane
2,4-dichiorophenol
1,2,4-trichlorobenzene
naphthaiene
4-chloroaniline
hexachlorobutadiene
4-chloro-3-methylphenol
2-methyinaphthalene
hexachlorocyclopentadiene
2,4,6-trichloropheno}l
2,4,5-trichiorophencl
2-chloronaphthalene
2-pitroaniline

dimethy] phthalate
acenaphthylene
2,6-dinitrotolucne

13
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Concentration

760

c

760
760
760
760
760
760
760
760
760
3,700
760
3,700
760
760
760

¢ 0o d o o g o acaagca
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Sanford, Cohen and AssociatesSanta Mcnica Mountains ConservancyT ANALYTICAL SERVICES

Al 21, 1992 The Visitor Center Parking Lot 5815 MIDDLEBROOK PIKE
Aprll 22, 0104 KNOXVILLE. TN
Client Project ID: Sanford, Coben and Associates Job Number: SON 51018

Analysis Sheet 2 of 2

I/

SEMIVOLATILE ORGANIC ANALYSIS (continued)
Results in pg/kg (ppb) dry weight
Sample Matrix: Soil

Client Sampie ID: ESMO01004SD/88584
Lab Sample ID:  SS8487

Compound Concentration Compound Concentration
3-nitroaniline 3,700 U anthracene 760 U
acenaphthene 760 U di-n-butylphthalate 760 U
2, 4-dinitrophencl 3,700 U fluoranthene 760 U
4-pitrophenol 3,700 U pyrene 760 U
dibenzofuran - 760 U butylbenzyiphthalate 760 U
2,4-dinitrotoluene 760 U 3,3'-dichlorobenzidine 1,500 U
diethylphthalate 760 U 'benzo(a)anthracene 760 U
4-chlorophenyl-phenylether 760 U chrysene 760 U
fiuorene 760 U bis(2-ethylhexyl)phthalate 180 J
4-pitroaniline 3,700 U di-p-octyiphthalate 760 U
4 6-dinitro-2-methyiphenol 3,700 U benzo(b)fluoranthene 760 U
p-nitrosodiphenylamine ’ 760 U benzo(k)ftuoranthene 760 U
4-bromophenyl-phenylether 760 U benzo(a)pyrene 760 U
hexachlorobenzene 760 U indeno{1,2,3-cd)pyrene 760 U
pentachlorophenal 3,700 U dibenzo(a, h)anthracene 760 U
phenanthrene 760 U benzo(g,h,i)perylene 760 U

(1) Detected as diphenylamine.

-

U - Compoundwasanalyudforbuinotdetecled. 'Ihcnnmberisthe.detectionlinﬁtforﬂnsample.
I - Indicaweanwtimtedvaluelusthanthedetectionlinﬁt.

Date of Extraction: ~ 03/30/92

Date of Analysis: 04/02/92
Dilution Factor: 2.0
% Moisture: 13

14 ASEMIVOATCL.FRM #1347
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Cohen and AssociatesSanta Monica Mountain ANALYTICAL SERVICES
Sanford, Conen : s ConservanCyy: s pMimpDLEBROOK PIKE

i The Existing Roa
April 8, 1992 ng Road System  KNOXVILLE. TN

Client Project ID: Sanford, Cohen and Associates Job Number: SON 50938
Analzsis Sheet 1 of 2
SEMIVOLATILE TARGET COMPOUND LIST

Resuits in pg/kg (ppb) dry weight
Sample Matrix: Soil

Client Sample ID: ESM02019SD/88385
Lab Sample ID:  SS7606

Compound Concentration Compounnd Concentration
phenol 390 U bis(2-chloroethoxy)methane 390 U
bis(2-chiorocthyl)ether 390 U 2. 4-dichlorophenol ' 390 U
2-chiorophenol 39 U 1,2, 4-trichlorobenzene 390 U
1,3-dichlorobenzene 390 U naphthaiene 390 U
1,4-dichlorobenzene 390 U 4-chioroaniline 390 U
benzyl alcohol 3%0 U hexachiorobutadiene 3% U
1,2-dichlorcbenzene 390 U 4-chioro-3-methylphenol 390 U
2-methylphenol 390 U 2-methylnaphthalene 390 U
bis(2~chioroisopropyl)ether 390 U hexachicrocyclopentadiene 390 U
4-methylphenol 3% U 2,4,6-trichlorophenol 390 U
p-nitroso-di-n-propylamine 390 U 2,4,5-trichiorophenol 1,900 U
hexachioroethane 3% U 2-chloronaphthaiene 30 U
 nitrobenzene 30 U 2-pitroaniline 1,90 U
isophorone : 390 U dimethyl phtbaiate 390 U
2-nitrophenol » 390 U acenaphthylene 39 U
2,4-dimethylphenol 390 U 2,6-dinitrotoluene 390 U
benzoic acid 1,90 U

U - Compotmdwasmalyudforbu!notdetected. Thcnumberisthedetecﬁonﬁmitforthesample.
] - Indicatuanesﬁmtedvaluelssthm:hedetectionlimit.

Date of Extraction: 03/17/92
Date of Analysis: 03/25/92
Dilution Factor: 1.00

% Moisture: 15

24 \SEMIVOATCL.FRM
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Sanford, Cohen and Associatessanta Monica Mountains Conse”ancgf&?ﬁm

April 8, 1992

The Existing Road System

. Client Project ID: Sanford, Cohen and Associates

0219

F

KNOXVILL:

Job Number: SON 50938

SEMIVOLATILE TARGET COMPOUND LIST (continued)

Results in pg/kg (ppb) dry weight
Sampte Matrix: Soil

Client Sample ID: ESM02019SD/88385

~. SERVICES
JOKPIKE

Lab Sample [D:  SS7606
Compound Concentration Compound Concentration
3-nitroaniline 1,900 U anthracene 3% U
acenaphthene 30 U di-n-butylphthalate 390 U
2,4-dinitrophenol 1,900 U fluoranthene 390 U
4-nitrophenol 1,900 U pyrene 390 U
dibenzofuran - 3% U butylbenzylphthalate 30 U
2,4-dinitrotoluene 390 U 3,3'-dichlorobenzidine 710 U
diethylphthalate 390 U benzo(s)anthracene 390 U
4-chiorophenyl-phenylether 390 U chrysene 390 U
fluorene 390 U bis(2-ethylhexyl)phthalate 59 J
4-pitroaniline 1,90 U di-p-octylphthalate 390 U
4,6-dinitro-2-methylphenol 1,900 U benzo(b)flucranthene 3% U
p-nitrosodiphenylamine’ 390 U benzo(k)fivoranthene 390 U
4-bromophenyl-phenylether 390 U benzo(a)pyrene 390 U
hexachlorobenzene 390 U indeno(1,2,3-cd)pyrene 396 U
pentachlorophenol 1,900 U dibenzo(a,h)anthracene 390 U
phenanthrene 390 U benzo(g,h,i)perylene 390 U

U - Compound was analyzed for but not detected. The number is the detection limit for the sample.

J - Indicates an estimated value less than the detection limit.

1 - Detected as diphenylamine.

Date of Extraction: 03/17/92

Date of Analysis: 03/25/92

Dilution Factor: 1.00

% Moisture: 15

25 SEMIVOANTCL.FRM
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Sanford, Cohen and Ass
April 8, 1992

. Client Project ID: Sanford, Cohen and

ociatesSanta Monica Mountains Conservanc

Former Rocketdyne Employee Shooting

0301

Associates
Analysis Sheet 1

of 2

ANALYTICAL SERVICES
MIDDLEBROOK PIKE
XVILLE TN

KN

Job Number: SON 50938

’

SEMIVOLATILE TARGET COMPOUND LIST

Results in gg/kg (ppb) dry weight
Sample Matrix: Soil

Client Sampie ID: ESM03001SD/88337

Lab Sample [D:  SS7607
Compound Concentration Compound Concentration
phenol 420 U bis(2-chloroethoxy)methane 420 U
bis(2-chloroethyl)ether 420 U 2,4-dichicrophenol 420 U
2-chicrophenol 420 U 1,2,4-trichlorobenzene 420 U
1,3-dichlorobenzene 420 U naphthalene 420 U
1,4-dichiorobenzene 420 U 4-chioroaniline 420 U
benzyl alcohol 420 U hexachlorobutadiens 420 U
1,2-dichicrobenzene 420 U 4-chloro-3-methyiphenol 46 J
2-methylphenol 420 U 2-methylnaphthalene 420 U
bis(2-chloroisopropyl)ether 420 U hexachlorocyclopentadiene 420 U
4-methylphenol 420 ©U 2,4,6-trichlorophenol 420 U
p-nitroso-di-n-propylamine 420 U 2,4,5-trichlorophenocl 2,000 U
hexachloroetbane 420 U 2-chloronaphthalene 420 U
uvitrobenzene 420 U 2-pitroaniline 2,000 U
isophorone 420 U dimethyl phthalate 420 U
2-nitrophenol 420 U acenaphthyiene 420 U
2,4-dimethylphenol 420 U 2,6-dinitrotoluene 420 U
benzoic acid 2000 U

U - Compound was analyzed for but not detected. The number is the detection limit for the sample.

J - Indicates an estimated value less than the detection limit.

Date of Extraction: =~ 03/17/92

Date of Analysis: 03/25/92

Dilution Factor: 1.00

% Moisture: 22

26 \SEMIVOANTCL.FRA

BET T =



sanford, Cohen and AssociatesSanta Monica Mountaiss ConservanciT ANALYTICAL SERVICES

. Former Rocketdyne Employee Shooting R5BEMIDDLEBROOK PIKE
April 8, 1992 0301 KNOXVILLE. TN
. Client Project ID: Sanford, Cohen and Associates Job Number: SON 50938

Analysis Sheet 2 of 2

SEMIVOLATILE TARGET COMPOUND LIST (continued)
Results in pg/kg (ppb) dry weight
Sample Matrix: Soil

Client Sample ID: ESMO03001SD/88337
Lab Sample [D:  SS7607

Compound Concentration Compound Concentration
3-pitroaniline 2,000 U anthracene 66
acepaphtbene 420 U di-n-butylphthalate : 420 U
2,4-dinitrophenol 2,000 U fluoranthene 240 3
4-nitrophenoi 2,000 U pyrene 240 )
dibenzofuran - 420 U butylbenzylphthalate 420 U
2,4-dinitrotoluene 420 U 3,3’ -dichlorobenzidine 840 U
diethyiphthalate 420 U benzo{a)anthracene 70 7
4—chlomphcnyl-phenylether 420 U chryseae 95
. fluorene 420 U bis(2-ethylkexyl)phthalate 50 ]
4-nitroaniline 2,000 U di-n-octyliphthalate 420 U
4,6-dinitro-2-methyiphenol 2,000 U benzo(b)flucranthene 68 J
p-nitrosodiphenylamine' 420 U benzo(k)fluoranthene 420 U
4-bromophenyl-phenyiether 420 U benzo(a)pyreac 420 U
hexachlorobenzene 420 U indeno(1,2,3-cd)pyrene 420 U
pentachiorophenol 100 J dibenzo(a,b)anthracene 420 U
phenanthrene 210 J benzo(g,h,i)perylene 420 U

U - Compound was apalyzed for but not detected. The number is the detection limit for the sample.
J - Indicates ap estimated value less than the detection limit.
i - Detected as diphenylamine.

Date of Extraction: 03/17/92
Date of Analysis: 03/25/92

Dilution Factor: 1.00
% Moisture: 22

27 \SEMIVOAITCL.FRM
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Section 2. a. Semivolatile Organic Compounds In Soil
Background Locations
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Sanford, Cohen and Associates

April 8, 1992

Client Project ID: Sanford, C

’

Background Location

Santa Susana Park
0207

ohen and Associates

Analysis Sheet 1 of 2

SEMIVOLATILE TARGET COMPOUND LIST

Results in pg/kg (ppb) dry weight
Sample Matrix: Soil

Client Sample ID: EBG02007SD/88500

Lab Sample ID:  SS7605

Compound

phenol
bis(2-chicroethyl)ether
2-chlorophenol
1,3-dichlorobenzene
1,4-dichlorobenzene
benzyl alcohol
1,2-dichlorobenzene
2-methylphenol
bis(2-chloroisopropyl)ether
4-methylphenol
n-nitrosc-di-n-propylamine
hexachloroethane
nitrobenzene

isophorone

2-nitrophenol
Z,Mimedly}phenol
benzoic acid

Concentration

340
340
340
340
340
340
340
340
340
340
340
340
340
340
340
340
1,700

CL‘CC!C'.C‘.CC!C!GGGC:C;‘C!GC:C:

Compound
bis(2-chioroethoxy)methane
2,4-dichlorophencl
1,2,4-trichlorobenzene
paphthalene
4-chloroaniline
hexachlorobutadiene
4-chioro-3-methylphenol
2-methylnaphthaiene
hexachlorocyclopentadiene
2.4,6-trichlorophencl
2,4,5-trichiorophenol
2-chloronaphthalene
2-pitroaniline

dimethyl phthalate
acenaphthylene
2,6-dinitrotoluene

IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE
KNOXVILLE TN

Job Number: SON 50938

Concentration

340
340
340
340
340
340
340
340
340
340
1,700
340
1,700
340

340

U - Compound was analyzed for but not detected. The pumber is the detection limit for the sample.

J - Indicates an estimated value less than the detection limit.
Date of Extraction: 03/17/92
Date of Analysis: 03/25/92
Dilution Factor: 1.00
% Moisture: 4
22

B-74
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:anford, Cohen and Associates

\pril 8, 1992

Jlient Project ID: Sanford, Cohen and Associates

Background Location

Santa Susana Park

Client Sample ID: EBG02007SD/88500

Lab Sample ID:  SS7605

Compound

3-nitroaniline

acenaphthene
2,4-dinitrophenol
4-nitrophenotl

dibenzofuran B
2,4-dinitrotoluene
diethyiphthatate
4-chiorophenyl-phenylether
fluorene
4,6-dinitro-2-methylphencl
p-nitrosodiphenylamine’
4-bromophenyl-phenylether
hexachiorobenzene
pentachiorophencl
phenanthrene

U
J
1

Date of Extraction:
Date of Anaiysis:
Dilution Factor: 1.00
% Moisture: 4

03/17/92
03/25/92

- Concentration
1,700 U
340 U
1,700 U
1,700 U
390 U
330 U
30 U
340 U
360 U
1,700 U
1,706 U
340 U
340 U
330 U
1,700 U
340 U

- Compound was analyzed for but not detected.
- Indicates an estimated value less than the detection Limit.
- Detected as dipheaylamine.

0207

Compound

anthracene
di-n-butyiphthalate
fluoranthene

pyrenc
butyibenzylphthaiate
3,3’ dichlorobenzidine
benzo{a)anthracene
chrysene
bis(2-ethylhexyl)phthalate
di-n-octylphthalate
benzo(b)fluoranthene
benzo(k)fiuoranthene
benzo(a)pyrene
indeno(1,2,3-cd)pyrene
dibenzo(a,h)anthracene
benzo(g,h,i)perylene

IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE
KNOXVILLE, TN

Job Number: SON 50938
%

SEMIVOLATILE TARGET COMPOUND LIST {(continued)
Resuits in ug/'kg (pph) dry weight
Sample Matrix: Soil

Concentration

340
340
340
340
340
680
340
340

36
340
340
340
340
340
340
340

The number is the detection limit for the sample.

U

o ¢ e acaagaaaoacaca
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Sanford, Cohen and Associates
April 16, 1992

. Client Project ID: Sanford, Cohen and Associates

BASE/NEUTRAL EXTRACTABLE ORGANIC ANALYSIS

Client Sample ID: EBG03059SD/88345
Lab Sample ID:  S57709

Compound
acenaphthene
acenaphthylene
anthracene
benzidine
benzo(a)anthracene
benzo(b)fluoranthene
. benzo(k)fluoranthene
benzo(a)pyrene
benzo(g,h,i)perylene
butylbenzylphthalate
bis(2-chloroethoxy)methane
bis(2-chioroethyl}ether

Background Location IT ANALYTICAL SERVICES
8ell Canyon 5815 MIDDLEBROOK PIKE
0359 KNOXVILLE, TN

Results in pg/kg (ppb) dry weight

Sample Matrix: Soil

Concentration Compound

980 U bis(2-chloroisopropyl)ether
980 bis(2-cthylhexyl)phthalate
980 4-bromopheny] phenyl ether
4,900 2-chioronaphthalene
980 4-chioropheny! phenyl ether
980 chrysene
dibenz(a,h)anthracene

di-n-butylphthalate

1,2-dichlorobenzene
1,3-dichlorobenzene
1,4-dichlorobenzene

(T B = B = S o S o N o Y Y S o Y

Job Number: SON 50952
Analxsis Sheet 1 of 3

. Concentration

g8 88888¢8¢88E&
cccaocacaaacad

U - Compound was analyzed for but not detected. The number is the detection limit for the sample.
¥ - Indicates an estimated value less than the detection limit.

Date of Extraction: 03/19/92
Date of Analysis: 03/30/92

14
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Sanford, Cohen and Associates Background Location IT ANALYTICAL SERVICES

April 16, 1992 Bell Canyon 5815 MIDDLEBROOK PIKE
0359 KNOXVILLE, TN
. Client Project ID: Sanford, Cohen and Associates Job Number: SON 50952

Analzsis Sheet 2 of 3

BASE/NEUTRAL EXTRACTABLE ORGANIC ANALYSIS
(continued)

Results in ug/kg (ppb) dry weight

Sample Matrix: Soil

Client Sample ID: EBG03059SD/88345
Lab Sample ID:  SS7709

Compound Concentration

Compound Concentration
3,3 dichlorobenzidine 2,000 U hexachloroethane 980 U
diethylphthalate 980 U indeno(1,2,3-cd)pyrene 980 U
dimethy] phthalate 980 U isophorone 980 U
2,4-dinitrotoiuene 980 U asphthalene 980 U
2,6-dinitrotoluene 980 U nitrobenzene 980 U
. di-n-octyl phthalate 980 U n-nitroso-di-n-propylamine 980 U
1,2-diphenylhydrazine(1) 980 U n-nitrosodimethylamine 980 U
fluoranthene 980 U p-nitrosodiphenylamine(2) 980 U
.fluorepe 980 U phenanthrene 980 U
hexachlorobenzene 980 U pyrene 980 U
hexachlorobutadiene 980 U 1,2,4-trichlorobenzene 980 U
hexachlorocyclopentadiene 980 U

(1)-Screened for as azobenzene
(2)-Detected as diphenylamine

U - Compound was analyzed for but not detected. The number is the detection limit for the sample.
I - Indimanwﬁmtedvalmlwsthmﬁede:ecﬁonlimit.

Date of Extraction:  03/19/92
Date of Analysis: 03/30/92

15 BNE-PR.FRM 27192
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Sanford, Cohen and Associates Background Location

April 16, 1992

. Client Project ID: Sanford, Coben and Associates

Bell Canyon
03599

Analysis Sheet 3 of 3

ACID EXTRACTABLE ORGANIC ANALYSIS

Results in pg/kg (ppb) dry weight

Client Sampie ID: EBGO03059SD/88345
Lab Sample ID:  SS7709

Sample Matrix: Soil

Compound Concentration Compound

4-chloro-3-methylphenol 980 U 2-nitrophenol

2-chlorophenal - 980 U 4-nitrophenol

2,4-dichlorophenol 980 U peatachiorophenol

2,4-dimethylphenol 980 U phenol

2,4-dinitrophenol 490 U 2,4,6-trichlorophenol
. 2-methyl-4,6-dinitrophenol 4900 U

IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE
KNOXVILLE. TN

Job Number: SON 50952

Concentration
980 U

4900 U

4900 U
980 U
980 U

U - Compoundwasmalymdforbutnotdaected. The number is the detection limit for the sample.
I - Indiwumwﬁmatedvﬂuzimﬂ:mtbedetectionlimit.

Date of Extraction: 03/19/92
Date of Analysis: 03/30/92

16
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. Client Project ID: Sanford, Cohen and Associates

Sanford, Cohen and Associates
April 16, 1952

s IT ANALYTICAL SERVICES
Background Location
04?9 KNOXVILLE, TN

A

a) 1 gf

BASE/NEUTRAL EXTRACTABLE ORGANIC ANALYSIS

Results in pg/kg (ppb) dry weight

Sample Matrix: Soil

Client Sample ID: EBG04029SD/88241
Lab Sampie [D:  SS7712R

U -

J

Date of Extraction:  03/19/92
Date of Analysis: 04/06/92

Compound Concentration
acenzphthene 840 U
acenaphthylene 840 U
anthracene 840 U
benzidine 4,200 U
benzo(a)anthracene 840 U
benzo(b)fluoranthene 840 U
benzo(k)fluoranthene 840 U
benzo(a)pyrene 840 U
benzo(g,h,i)perylene 840 U
butylbenzyiphthalate 840 U
bis(2-chloroethoxy)methane 840 U
bis(2-chloroethyl)ether 840 U

Compound
bis(2-chloroisopropyl)ether
bis(2-ethylhexylphthaiate
4-bromopheny! pheayl ether
2-chioronaphthalene
4-chlorophenyl phenyl ether
chrysene
dibenz(a,h)anthracene
di-n-butylphthalate
1,2-dichlorobenzene
1,3-dichlorobenzene
1,4-dichlorobenzene

Job Number: SON 50952

Concentration

3
c

e = I =T = T = =S = A = A = A =

Compoundwasmﬂymdforbﬂnotdetected. The number is the detection limit for the sample.
. Indicates an estimated value jess than the detection limit.

BNE-PP.FRM 2719



Sanford, Cohen and Associates Background Location IT ANALYTICAL SERVICES

ril 16, 1992 wWwestern Location 5815 MIDDLEBROOKX PIKE
Ae 0429 KNOXVILLE. TN
. Client Project ID: Sanford, Cohen and Associates Job Number: SON 50952

Analxsis Sheet 2 of 3

BASE/NEUTRAL EXTRACTABLE ORGANIC ANALYSIS
{continued)

Results in pg/kg (ppb) dry weight

Sampie Matrix: Soil

Client Sample ID: EBG04029SD/88241
Lab Sample ID:  SS7712R

Compound Concentration Compound Concentration
3,3’dichlorobenzidine 1,700 U bexachloroethane 840 U
diethyiphthalate 840 U indeno(1,2,3-cd)pyrene 840 U
dimetay] phthalate 840 U  isophorone 840 U
2,4-dinitrotoluene 840 U naphthalene 840 U
2,6-dinitrotoluene 840 U nitrobenzene 840 U

. di-n-octyl phthalate 840 U n-nitroso-di-n-propylamine 840 U
1,2-diphenylhydrazine(1) 840 U n-nitrosodimethylamine 840 U
fiuoranthene 840 U n-nitrosodiphenylamine{2) 840 U
fluorene 840 U pbensnthrene 840 U
hexachlorobenzene 840 U pyrene 840 U
hexachiorcbutadiene 840 U 1,2,4-&iehlorobmz§ne 840 U
hexachlorocyclopentadiene 840 U

(1)-Screened for as azobenzene
(2)-Detected as diphenylamine

U - Compound was analyzed for but not detected. The pumber is the detection limit for the sampie.
J - indicates an estimated value less than the detection limit.

Date of Extraction: 03/19/92
Date of Analysis: 04/06/92

20 BNE-PP.FRM 2742
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Sanford, Cohen and Associates
April 16, 1992

. Client Project ID: Sanford

, Cohen and Associates

Background Location
Western Location

IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE

0429 KNOXVILLE, TN

Analysis Sheet 3 of 3

;

ACID EXTRACTABLE ORGANIC ANALYSIS

Results in pg/kg (ppb) dry weight

Sample Matrix: Soil

Clieat Sample ID: EBG04029SD/88241
Lab Sample [D:  SS7T712R

Compound

4-chloro-3 -mcthylph;nol

2-chlorophenol
2,4-dichlorophenol
2,4-dimethylphenol

. 2,4-dinitrophenol

2-methyl-4,6-dinitrophenol

Concentration Compound

4,200
4,200

3
c o c c c

U - Compound was analyzed for but not detected.

2-nitrophenol
4-nitrophenol
pentachiorophenol
phenol
2,4,6-trichlorophenol

The number is the detection limit for the samplie.

J - hdicawsmmimtedvﬂmlm:hanthzdmﬁonﬁmit.
Date of Extraction: 03/19/92
Date of Analysis: 04/06/92

21

Job Number: SON 50952

Concentration

4,200
4,200

o o ac
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Section 2. b. Semivolatile Organic Compounds In Water
. Brandeis-Bardin Institute
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Sanford, Cohen and Associates Brandeis-Bardin Institute IT ANALYTICAL SERVICES

: . 5815 MIDDLEBROOK PIKE
April 10, 1992 Campsite Area 1 VILLE
Campsite Area 2 KNOX - TN
. Client Project ID: Sanford, Cohen and Associatés®C1/0401 Job Number: SON 50975

Analysis Sheet 1 of 1
POLYNUCLEAR AROMATIC HYDROCARBON ANALYSIS
Resuits in pg/liter (ppb)

Sample Matrix: Water

Client Sample 1D: Method Blank EBB03001WE/196743 EBBO40C1WF/196731
Lab Sample ID: HO107 SS7861 SS7892 .
naphthaiene 0016 U 0.16 U 0.i6 U
acenaphthylene 6016 U 0.16 U 0.16 U
acenaphthene 00080 U 0.08¢ U 0080 U
fluorene i 0.0080 U B 0.080 U 0080 U
phenanthrene 0.0080 U 0.080 U 0.080 U
anthracene 00080 U 0.080 U 0080 U
fluoranthene 0.0080 U 0080 U 0080 U
. pyrene 0.0080 U 0.080 U 0080 U
benzo(a)anthracene 0.008¢ U 0080 U 008 U
chrysene 0.0080 U 0080 U 008 U
benzo(b)flucranthene 0.0080 U 0080 U 0.08¢ U
benzo(k)fluoranthene 0.0080 U 0080 U 0080 U
benzo(a)pyrene 0.0080 U 0080 U 0.080 U
dibenzo(a,hjanthracene 0016 U 016 U 016 U
benzo(g,h,i)perylene 0.0080 U 0.080 U 0080 U
indeno(1,2,3-c,d)pyrene 00080 U 0.080 U 0030 U

Extraction Date: 03/23/92
Analysis Date: 03/31/92

U - Compound was analyzed for but not detected. The number is the detection limit for the sample.

B-83
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Sanford, Cohen and Associates IT ANALYTICAL SERVICES

Brandeis-Bardin Institute 5815 MID PIKE
June 1, 1992 Radicactive Materials Disposal Faciligoxvn?ém-rﬁoox
Watershed '
. Client Project ID: Sanford, Cohen and Associates 1601 Job Number: SON 51257

Analysis Sheet 1 of 1

POLYNUCLEAR AROMATIC HYDROCARBON ANALYSIS
Results in pg/liter (ppb)

Sample Matrix: Water

Client Sample ID: Method Blank EBB16001BWF/197327
Lab Sampie ID: HO448 K1239
naphthalene 0.016 U .16 U*
acenaphthylene 0.016 U 0.16 U=*
acenaphthene 0.016 U 0.16 U*
) fluorene 0.080 U* 0.0080 U
phenanthrene 0.0080 U 0.0080 U
anthracene 0.0080 U 0.0080 U
fluoranthene 0.0080 U 0.33
. pyreae 0.0080 U 0.0080 U
benzo(a)anthracene 0.0080 U 0.0080 U
chrysene 0.0080 U 0.0080 U
benzo(b)fiuorantbene 0.0080 U 00080 U
benzo(x)fluoranthene 0.080 U* 0.080 U*
benzo(a)pyrene ~0.0080 U 0.0080 U
dibenzo(a,h)anthracene 0.0080 U 0.0080 U
benzo(g,h,i)perylene 0.0080 U 0.0080 U
indeno(1,2,3-c,d)pyrene 0.0080 U 0.0080 U

Extraction Date:  04/29/92
Analysis Date: 05/22/92

U - Compound was analyzed for but not detected. The number is the detection Limit for the sample.
* - Detection limit higher than normal due to sample matrix interferences.

17 \REC2D.FRM
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Section 2.  b. Semivolatile Organic Compounds In Water
. Santa Monica Mountains Conservancy
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sanford, Cohen and Associategnata Monica M tains ANALYTICAL SERVICES
’ a Monica Mountalns Conservantyg)s pIpPLEBROOK PIKE

\pril 8, 1992 Antenna Well
“lient Project ID: Sanford, Cohen and Associates Job Number: SON 50938
Afnalvsis Sh 1 gf 1

SEMIVOLATILE ORGANIC ANALYSIS
Results in ug/liter (ppb)
Sample Matrix: Water

Tlient Sample ID: ESMO05001GG/196707
Lab Sample ID:  SS7618

Compound Concentration
naphthalene 10 U
acenaphthylene 10 U
a;aennphﬂwne 10 U
fluorene 10 U
phenanthrene 10 U
. anthracene i0 U
fluoranthene 10 U
pyrene 10 U
benzo(a)anthracene 10 U
chrysene 10 U
benzo(b)fluoranthene i0 U
benzo(k)fluoranthene 10 U
benzo(a)pyrene 10 U
indeno(1,2,3-cd)pyrene 10 U
dibenz(a,h)anthraceae 10 U
benzo(g,b,i)perylene 10 U

U - Compoundwasanalyudforbutnotdetected. The number is the detection limit for the sampie.
J - Indicates an estimated value less than the detection limit.

Date of Extraction:  03/17/92
Date of Analysis: 03/26/92

. Dilution Factor: 1.0

16 \REC\2B FRM
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Sanford, Cohen and Associate$anta Monica Mountains Conservanc T ANALYTICAL SERVICES
April 8, 1992 Well Near The Gate 5815 MIDDLEBROOK PIKE
0701 KNOXVILLE, TN
Client Project ID: Sanford, Cohen and Associates Job Number: SON 50938
Analzsis Sheet 1 of 1 ]
SEMIVOLATILE ORGANIC ANALYSIS
Results in pug/liter (ppb)

Sample Matrix: Water

Client Sample ID: ESMO07001GG/170705
Lab Sample ID:  SS7619

Compound Concentration
naphthalene 10 U
_acenaphthylene 10 U
acenaphthene 10 U
fluorene i0 U
phenanthrene ? 10 U
apthracene 10 U
fluoranthene 10 U
pyrene i0 ©
benzo(a)anthracene 10 U
chrysene 10 U
benzo(b)fluoranthene 10 U
benzo(k)fluoranthene 10 U
benzo(a)pyrene 10 U
indeno(1,2,3-cd)pyrene 10 U
dibenz{a,h)anthracene 10 U
benzo(g,b,i)perylene 16 U

U - Compound was anaiyzed for but not detected. The number is the detection limit for the sample.
J - Indicates an estimated value less than the detection limit.

Date of Extraction: 03/17/92

Date of Analysis: 03/26/92
Dilution Factor: 1.0

17 \REC\2B.FRA
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Sanford, Cohen and AssocRteSanta Monica Mountains Conservanc 8ANALYTICALSERVICES

[ Spri 15 MIDDLEBROOX PIKE
April 21, 1992 D80 KNOXVILLE, TN
. Client Project ID: Sanford, Cohen and Associates Job Number: SON 50985

nnalxsis Sheet 1 of 1

POLYNUCLEAR AROMATIC HYDROCARBONS ANALYSIS
Results in pg/liter (ppb)
Sample Matrix: Water

Client Sample ID: ESM08001WF/171805
Lab Sample ID:  SS8087

Compound Concentration
naphthalene 016 U
acenaphthylene 0080 U
acenaphthene 016 U
fluorene 0080 U
phenanthrene 0080 U

. anthracene 0.080 U
fluoranthene 0080 U
pyrene 0080 U
benzo{a)anthracene 0.080 U
chrysene 0.080 U
benzo(b)fluoranthene 0080 U
benzo(k)fluoranthene } 0080 U
benzo(a)pyrene 0080 U
dibenzo(a,h)anthracene 0.16 U
benzo(g,h,))peryiens 0.16 U
indeno(1,2,3-cd)pyrene 0080 U

U - Compoundwasamlymdforbutnotdetected. The number is the detection limit for the sampie.
J - Indicates an estimated value less than the detection limit.

Date of Extraction: 03/23/92
Date of Analysis: 03/31/92

26 ACID-PRFRM 279
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Section 2. b Semivolatile Organic Compounds In Water

. Background Locations
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Sanford, Cohen and Associates Background Location IT ANALYTICAL SERVICES

; 5815 MIDDLEBROOK PIKE
Rocky P

April 8, 1992 ocky Feak KNOXVILLE, TN

. Client Project ID: Sanford, Cohen and Associates Job Number: SON 50938

Analxsis Sheet 1 of 1
SEMIVOLATILE ORGANIC ANALYSIS

Results in pg/liter (ppb)
Sampie Matrix: Water

Client Sample ID: EBGO1002WH/196718
Lab Sample ID: 887617

Compound Concentration
naphthalene 10 U
acenaphthylene i0 U
acenaphthene - 10 U
fluorene 10 U
phenanthrene 10 U
anthracene 10 U

. fluoranthene 10 U
pyrene 10 U
benzo{a)anthracene 10 U
chrysene 10 U
benzo(b)fluoranthene 10 U
benzo(k)fluoranthene 10 U
benzo{a)pyrene 10 U
indeno(1,2,3-cd)pyrene 10 U
dibenz(a,h)anthracene 10 U
benzo(g,h.i)perylene 10 U

U - Compound was anaiyzed for but not detected. The number is the detection limit for the sample.

J - Indieal&sanwﬁmatedvaluelusthmthedetectionlimit.
Date of Extraction: 03/17/92

Date of Analysis: 03/26/92

Dilution Factor: 1.0

“l' . 15 \REC\28.FRM
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Case Narratives for Chemical Analyses




m%‘é'é%‘}?‘éfé%’%“ ANAILYTICAL

. CORPORATION SERVICES
CERTIFICATE OF ANAILYSIS
Sanford, Cohen and Associates April 7, 1992
¢/o USEPA-NAREL
1504 Avenue A

Montgomery, AL 36115-2601
Attn: Joe Stinson

Job Number: SON 50938 P.O. Number: N/A

This is the Certificate of Analysis for the following samples:

Client Project ID: Sanford, Cohen and Associates
Date Received by Lab: 03/16/92

Number of Samples: Six (6)

Sample Type: Water - three (3), Soil - three (3)

I. Introduction

. On 03/16/92, three (3) water samples and three (3) soil samples arrived at the ITAS-Knoxville, Tennessee
laboratory from Sanford, Coben and Associates in Montgomery, Alabama, via the ITAS-Oak Ridge,
Tennessee laboratory. The list of analytical tests performed, as well as date of receipt and analysis, can be
found in the attached report.

II. Analytical Results/Methodology

The anatytical results for this report are presented by anaiytical test. Each set of data will include sample
identification information and the analytical results. Please note that the data are not blank corrected. Soil
samples are reported on 2 dry weight basis.

The samples were analyzed for the requested volatile and semivolatile organic compounds by gas
chromatography/mass spectroscopy (GC/MS) based on EPA SW-846 methods 8240 and 8270.

The samples were analyzed for the requested metals by cold vapor atomic absorption spectroscopy
(CVAA), graphite furnace atomic absorption spectroscopy, and inductively coupled plasma spectroscopy
(ICP) based on EPA SW-846 methods 7470, 7471, 7060, 7741, 7841 and 6010.

Reviewed and Approved:
: ;('1' : W{ S L3l
Alyce “é Moore

. Laboratory Manager

Amencan Councll of Independent Laboratones
International Associaticn of Environmental Testing Leboratones
Amencan Associaton for Laborgtory Accrecitation”

-1 )
IT Analytical Services, 5815 mgd.lebrook Pike, Knoxville, TN 37921 681185




Sanford, Cohen and Associates IT ANALYTICAL SERVICES
April 8. 1992 5815 MIDDLEBROOK PIKE
’ KNOXVILLE. TN

Client Project ID: Sanford, Cohen and Associates Job Number: SON 50938

II. Analvtical Results/Methodolegy (continued)

The samples were analyzed for Iodine-129 at the ITAS-Oak Ridge, Tennessee, laboratory. A copy of their
report will follow.

III. Quality Control

The volatiles analyses were performed by purge and trap with a J&W DB-624 megabore column on a
Finnigan OWA GC/MS/DS. A single point calibration was used for 1,1,2-trichlorotrifluoroethane. The
sample runs went well. MS/MSD analysis was performed for water samples using sample ESM07001GH
with acceptable results. Associated QC samples for soil samples were analyzed with ITAS project SON
50952, sample EBGO3059SE. The semivolatiles analyses were performed by direct injection of sample
extract on a Restek XTI-5 capillary column on a Finnigan INCOS-XL. GC/MS/DS. The sample runs went
well. Due to a confusion on sample receipt, the water samples were extracted for polynuciear aromatic
hydrocarbons for analysis by method 8270 instead of the requested 8310 method. Joe Stinson was notified
and the samples were processed by method 8270. MS/MSD analysis was performed for water samples
using sample ESM07001GG. Associated QC samples for soil samples were analyzed with ITAS project
SON 50952, sample EBG03059SD. There were no other problems seen in final data review.

The samples were digested on 03/25/92 for ICP and 03/25 and 03/27 for GFAA. The samples for mercury
analysis were prepared just prior to analysis. The CVAA analysis for mercury was performed on
03/26/92; the GFAA analyses for arsenic, lead, selenium and thallivm were performed from 03/26 to
03/29/92; the remaining metals were analyzed by ICP on 03/30/92. All run QC was acceptable. A
duplicate/spike pair was prepared using sample pumber EBGO1002WG. All results were within acceptable
limits. Associated QC sampies for soils were analyzed with ITAS project SON 50952, sample
EBGO03059SF. No other problems were encountered.

58> &



mgrggng&‘g@;m ANALYTICAL

CORPORATION SERV'ICES
CERTIFICATE OF ANALYSIS
Sanford, Cohen and Associates "~ Apnil 10, 1992
c/o USEPA-NAREL
1504 Avenue A

Montgomery, AL 36115-2601
Attn: Joe Stinson

Job Number: SON 50975 P.O. Number: N/A

This is the Certificate of Analysis for the following samples:

Client Project ID: Sanford, Cohen and Associates

Date Received by Lab: 03/19/92

Number of Sampies: Nine (9)

Sample Type: Soil - Five (5), Water - Two (2), Trip Blank - (2)
1. Introduction

On 03/19/92, five (5) soil samples, two (2) water samples and two (2) trip blanks arrived at the ITAS-
Knoxville, Tennessee laboratory from Sanford, Cohen and Associates in Montgomery, Alabama, via the
ITAS-Oak Ridge, Tennessee laboratory. The list of analytical tests performed, as well as date of receipt
and analysis, can be found in the attached report.

II. Analvtical Results’Methodology

The analytical results for this report are presented by analytical test. Each set of data will include sample
identification information and the analytical results. Please note that the data are not blank corrected. Soil
samples are reported on a dry weight basis.

The samples were analyzed for the requested volatile and semivolatile organic compounds by gas
chromatography/mass spectroscopy (GC/MS) based on EPA SW-846 methods 8240 and 8270.

The samples were analyzed for polynuciear aromatic hydrocarbons based on modified EPA method 8310.

Reviewed and Approved:

7 o

é/c;&, A’ 77 I
Alyce R/ Moore

Laboratory Manager

Armencan Counci of independent Laboratornes
International Associaiton of Envirenmental Testing Leboratones
American Associanon for Laboratery Accrediation

IT Analfﬁcal Services, 5815 Middlebrook Pike, Knoxville, TN 37921 681183




Sanford, Cohen and Associates 1T ANALYTICAL SERVICES

April 10, 1992 5815 MIDDLEBROOK PIKE
KNOXVILLE TN
Client Project ID: Sanford, Cohen and Associates Job Number: SON 50975

r

II. Analvtical Results/Methodology {continued)

The samples were analyzed for the requested metals by cold vapor atomic absorption spectroscopy
(CVAA), graphite furnace atomic absorption spectroscopy (GFAA), and inductively coupled plasma
spectroscopy (ICP) based on EPA SW-846 methods 7470, 7471, 7060, 7741, 7841 and 6010.

The samples were analyzed for Iodine-129 at the ITAS-Oak Ridge, Tennessee, laboratory. A copy of their
report will follow.

II. Quality Control

The volatiles analyses were performed by purge and trap with a2 J&W DB-624 megabore column on a
Finnigan OWA GC/MS/DS. The sample runs went well. The water samples were run by heated purge
and referenced against Method Blank, a soil blank. The listed values for VBLK1 can be read directly as
ug/liter or ug/kg. Acetonitrile was seen in Method Blank 1 and Method Blank 2 at about scan 95, and was
due to solvent carryover from the continuing calibration standard. Associated QC samples were analyzed
with ITAS project SON 50952, sample EBG03059JE for soils and SON 50958, sample ESM07001GH for
waters. The semivolatiles analyses were performed by direct injection of sample extract on a Restek XTI-5
capillary column on a Finnigan INCOS-XL GC/MS/DS. The sample runs went well. Associated QC
samples were analyzed with ITAS project SON 50952, sample EBG03059SD. There were no problems
seen in final data review.

The samples were analyzed for PNAs by method 8310 on 03/31/92. No problems were encountered.
Associated QC sampies were submitted with ITAS project SON 50938 and were analyzed by method 8270.

The samples were digested on 03/25/92 for ICP and 03/25/92 and 03/27/92 for GFAA. The samples for
mercury analysis were prepared just prior to analysis. The CVAA analysis for mercury was performed on
03/26/92; the GFAA analyses for arsenic, lead, selenium, and thallium were performed from 03727 to
03/29/92; the remaining metals were analyzed by ICP on 03/30/92. Al run QC was acceptable.
Associated QC samples were analyzed with ITAS project SON 50952, sample EBG03059SF for soils and
SON 50938, sample EBGO1002WH for waters. Dilutions were necessary to put the sample results within
the instrument’s linear range or to dilute matrix interferences. No other problems were encountered.

C-4
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(Eyichusy  ANALYTICAL
CORPORATION SERVI CES

CERTIFICATE OF ANALYSIS

Sanford, Cohen and Associates April 16, 1992
c/o USEPA-NAREL

1504 Avenue A

Montgomery, AL 36115-2601

Attn: Joe Stinson

Job Number: SON 50952 P.O. Number: N/A

This is the Certificate of Analysis for the following samples:

Client Project ID: Sanford, Cohen and Associates

Date Received by Lab: 03/17/92

Number of Samples: Three (3)

Sample Type: Soil - Two (2), Trip Bilank - One (1)

1. Introduction

On 03/17/92, two (2) soil samples and one (1) trip biank arrived at the ITAS-Knoxville, Tennessee
laboratory from Sanford, Cohen and Associates in Montgomery, Alabama, via the ITAS-Oak Ridge,
Tennessee laboratory. The list of analytical tests performed, as well as date of receipt and analysis, can be
found in the attached report.

II. Analytical Results/Methodology

The analytical results for this report are presented by analytical test. Each set of data will include sample
identification information and the analytical results. Please note that the data are not blank corrected. Soil
samples are reported on a dry weight basis.

The samples were analyzed for the requested volatile and semivolatile organic compounds by gas
chromatography/mass spectroscopy (GC/MS) based on EPA SW-846 methods 8240 and 8270.

The samples were analyzed for the requested metals by cold vapor atomic absorption SpecCtroscopy

(CVAA), graphite furnace atomic absorption spectroscopy (GFAA), and inductively coupled piasma
spectroscopy (ICP) based on EPA SW-846 methods 7470, 7471, 7060, 7741, 7841 and 6010.

Reviewed and Approved:

Operations Manager

Amencar Council of Independent Laboratones
International Assccianon of Environmental Testing Laboratones
Amencan Association tor Laboratory Accreditation

Cc-5
IT Analytical Services, 5815 Middlebrook Pike, Knoxville, TN 37921 681--8%



Sanford, Cohen and Associates IT ANALYTICAL SERVICES

. 5815 MIDDLEBROOK PIKE
April 16, 1992 KNOXVILLE, TN
Client Project ID: Sanford, Cohen and Associates Job Number: SON 50952

f

II. Analytical Results/Methodology (continued)

The samples were analyzed for Iodine-129 at the ITAS-Oak Ridge, Tennessee, laboratory. A copy of their
report will follow.

0. Quality Control

The volatiles analyses were performed by purge and trap with a J&W DB-624 megabore column on a
Finnigan OWA GC/MS/DS. The sample runs went well. A single point calibration curve was used for the
freon-113. MS/MSD analysis was performed on sample EBGO3059SE with acceptable results. The
semivolatiles analyses were performed by direct injection of sample extract on a Restek XTI-5 capillary
column on a Finnigan 4500 GC/MS/DS. The sample runs generally went well, however, surrogate and
spike recoveries in EBD03059SD MS indicated an inefficient extraction for this sample. Reextractions
were immediately ordered and analyzed. Reextraction results showed good surrogate and spike recoveries.
Only the original matrix spike extraction had low recoveries; the original extraction, matrix spike duplicate
and reextractions of the sample, matrix spike and matrix spike duplicate showed acceptable recoveries.
Since the reextraction was outside sample holding times and apparently not due to sample matrix, both the
original and reextraction data were submitted for comparison. There were no problems seen in final data
review.

The samples were digested on 03/23/92 for ICP and 03/20/92 for GFAA. The samples for mercury
analysis were prepared just prior to analysis. The CVAA analysis for mercury was performed on
03/24/92; the GFAA analyses for arsenic, lead, selenium, and thallium were performed from 03/25 through
03/30/92; the remaining metals were analyzed by ICP on 03/24/92. All run QC was acceptable. A
duplicate/spike pair was prepared using sample number EBG03059SF. Spike recovery (accuracy) results
were within acceptance limits for all parameters by ICP analysis except for antimony and cadmium. The
cadmium spike recovery is just outside acceptance limits on the low side (74.0% recovery). Poor spike ;
recovery for antimony on soil samples is well documented in chemical literature. Spike recovery results by
GFAA and CVAA were within acceptance limits for all parameters except lead by GFAA. Sample
nonhomogeneity, as well as matrix interferences, may be a contributing factor for this. Lead on sampie
EBGO3059SF was reported by method of standard additions due to matrix interferences. Duplicate RPD
(precision) results were within acceptance Timits for all requested parameters by ICP. Duplicate RPD
(precision) results by GFAA and CVAA were within acceptance limits for all parameters except for
selenium and thallium by GFAA, which exhibited a slight variation. No other problems were encountered.

857 A




[ﬂ%’é&%ﬂﬁ‘é{é&’w ANALYTICAL
CORPORATION SERVICES

CERTIFICATE OF ANALYSIS

Sanford, Cohen and Associates April 21, 1992
c/o USEPA-NAREL

1504 Avenue A

Montgomery, AL 361 15-2601

Attn: Joe Stinson

Job Number: SON 50998 P.O. Number: N/A

This is the Certificate of Analysis for the following samples:

Client Project ID: Sanford, Cohen and Associates

Date Received by Lab: 03/24/92

Number of Samples: Two (2)

Sample Type: Soil - One (1), Trip Blank - One (1)
1. Introduction

On 03/24/92, one (1) soil sampie and one (1) trip blank arrived at the ITAS-Knoxville, Tennessee
laboratory from Sanford, Cohen and Associates in Montgomery, Alabama, via the ITAS-Oak Ridge,
Tennessee laboratory. The list of analytical tests performed, as well as date of receipt and analysis, can be
found in the attached report.

1. Analytical Results/Methodology

The analytical resuits for this report are presented by analytical test. Each set of data will include sample
identification information and the analytical resuits. Please note that the data are not blank corrected. The
soil sample is reported on a dry weight basis.

The samples were anatyzed for the requested volatile and semivolatile organic compounds by gas
chromatography/mass spectroscopy (GC/MS) based on EPA SW-846 methods 8240 and 8270.

Reviewed and Approved:

Robyn M. Wagne
Operations Manager

Amenecan Councl of Independent Laboatornes
Internctional Assoc:ation of Environmerntal Testng Laboratornes
Amerncan Association for Laboratory Accredialion

c-7
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Sanford, Cohen and Associates IT ANALYTICAL SERVICES

5815 MIDDLEBROOK PIKE

April 21, 1992 KNOXVILLE, TN

. Client Project ID: Sanford, Cohen and Associates Job Number: SON 50998

/

II. Analytical Resunits/Methodology (continued)

The samples were analyzed for the requested metals by cold vapor atomic absorption spectroscopy
(CVAA), graphite furnace atomic absorption spectroscopy (GFAA), and inductively coupled plasma
spectroscopy (ICP) based on EPA SW-846 methods 7470, 7471, 7060, 7741, 7841 and 6010.

The sampies were analyzed for Iodine-129 at the TTAS-Oak Ridge, Tennessee, laboratory. A copy of their
report will follow.

. Quality Control

The volatiles analyses were performed by purge and trap with a J&W DB-624 megabore column ot a
Finnigan OWA GC/MS/DS. The sample runs went well. The travel blank was analyzed by heated purge
allowing the results to be read as pg/liter or pg/kg. A single point calibration curve was used for 1,1,2-
trichlorotrifluoroethane. Associated QC samples were analyzed with ITAS project SON 50938, sample
ESMO7001GH. The semivolatiles analyses were performed by direct injection of sample extract on a
Restek XTI-5 capillary column on a Finnigan 4500 GC/MS/DS. The sample runs went well. A moderate
1:2 dilution was performed by the analyst at the bench based on the appearance of the extract. Associated
QC samples were analyzed with ITAS project SON 50952, sample EBG03059SD. There were no problems
seen in final data review.

The samples were digested on 04/01/92 for ICP and 04/06/92 for GFAA. The samples for mercury
analysis were prepared just prior to analysis. The CVAA analysis for mercury was performed on
04/07/92; the GFAA analyses for arsenic, lead, selenium, and thallium were performed on 04/06/92; the
remaining metals were analyzed by ICP on 04/02/92. All run QC was acceptable. Associated QC samples
were analyzed with ITAS project SON 50952, sample EBG03059SF. No other problems were
encountered. :
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[P iifngey  ANALYTICAL
CORPORATION SERVICES

CERTIFICATE OF ANALYSIS

Sanford, Cohen and Associates April 21, 1992
c/o USEPA-NAREL

1504 Avenue A

Montgomery, AL 36115-2601

Attn: Joe Stinson

Job Number: SON 51018 P.O. Number: N/A

This is the Certificate of Analysis for the following samples:

Client Project ID: Sanford, Coben and Associates

Date Received by Lab: 03/26/92

Number of Samples: Three (3)

Sample Type: Soil - Two (2), Trip Blank - One (1)
1. Introduction

On 03/26/92, two (2) soil samples and one (1) trip blank arrived at the ITAS-Knoxville, Tennessee
laboratory from Sanford, Cohen and Associates in Montgomery, Alabama, via the TTAS-Oak Ridge,
Tennessee laboratory. The list of analytical tests performed, as well as date of receipt and analysis, can be
found in the attached report.

II. Analytical Results/Methodology

The analytical results for this report are presented by analytical test. Each set of data will inciude sample
identification information and the analytical results. Please note that the data are not blank corrected. Soil
samples are reported on a dry weight basis.

The samples were analyzed for the requested volatile and semivolatile organic compounds by gas
chromatography/mass spectroscopy (GC/MS) based on EPA SW-846 methods 8240 and 8270.

Reviewed and Approved:

%A’( % ZM/

Alycj R. Moore
Laboratory Manager

Amencan Councl of Independent Laborgiones
Internanenal Assoc:ation of Envionmentci Tesing Leboratones
Armencarn Assecianon lor Laboratory Accreditation

IT Analytical Services, 5815 Migd-lgbrook Pike, Knoxville, TR 37921 581185




Sanford, Cohen and Associates IT ANALYTICAL SERVICES

. 5815 MIDDLEBRCOK PIKE
April 21, 1992 KNOXVILLE. TN
Client Project ID: Sanford, Cohen and Associates Job Number: SON 51018

F

II. Analytical Results/Methodology (continued)

The samples were analyzed for the requested metais by cold vapor atomic absorption spectroscopy
(CVAA), graphite furnace atomic absorption spectroscopy (GFAA), and inductively coupled plasma
spectroscopy (ICP) based on EPA SW-846 methods 7470, 7471, 7060, 7741, 7841 and 6010.

The samples were analyzed for Iodine-129 at the TTAS-Oak Ridge, Tennessee, laboratory. A copy of their
report will follow.

M. Quality Control

The volatiles analyses were performed by purge and trap with a J&W DB-624 megabore column on a2
Finnigan OWA GC/MS/DS. The sample runs went well. A single point calibration was used for Freon-
113. The travel blank was analyzed by heated purge and the results can be read directly as ug/liter or
ug/kg. An MS/MSD was performed using sample ESM01007SE with acceptable results.

The semivolatiles analyses were performed by direct injection of sample extract on a Restek XTI-5
capillary column on 2 Finnigan 4500 GC/MS/DS. The sampie runs went well. ESM01004SD and
ESMO1007SB were spiked at twice the normal surrogate concentration; however, recoveries were within
acceptable limits. An MS/MSD was performed using sample ESMO01007SB with acceptable resuits. There
were no problems seen in final data review.

The samples were digested on 04/01/92 for ICP and 04/06/92 for GFAA. The samples for mercury
analysis were prepared just prior to analysis. The CVAA analysis for mercury was performed on
04/07/92; the GFAA analyses for arsenic, lead, selenium, and thallium were performed from 04/06/92 to
(04/08/92; the remaining metals were analyzed by ICP on 04/02/92. All run QC was acceptable. A
duplicate/spike pair was prepared using sample number ESMO1007SF. Spike recovery (accuracy) results
were outside of control limits for antimony and selenium. A post digestion spike was performed and was
outside of control limits for selenium, which indicates a matrix interference for selenium. Poor spike
recovery for antimony is well documented in literature. Duplicate RPD (precision) resuits were acceptable
for all parameters. No other problems were encountered.

C-10
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ey ANALYTICAL
CORPORATION SERVICB

CERTIFICATE OF ANALYSIS

Sanford, Cohen and Associates April 21, 1992
¢/o USEPA-NAREL

1504 Avenue A

Montgomery, AL 36115-2601

Aun: Joe Stinson

Job Number: SON 50985 P.O. Number: N/A

This is the Certificate of Analysis for the following samples:

Client Project ID: Sanford, Cohen and Associates

Date Received by Lab: 03/20/92

Number of Samples: Five (5)

Sample Type: Soil - Three (3), Water - One (1), Trip Blank - One (1)

1. Introduction

On 03/20/92, three (3) soil sampies, one (1) water sample and one (1) trip blank arrived at the TTAS-
Knoxville, Tennessee laboratory from Sanford, Cohen and Associates in Montgomery, Alabama, via the
ITAS-Oak Ridge, Tennessee laboratory. The list of analytical tests performed, as well as date of receipt
and analysis, can be found in the attached report.

I1. Analytical Results/Methodology

The analytical results for this report are presented by analytical test. Each set of data will include sampie
identification information and the analytical results. Please note that the data are not blank corrected. Soil
samples are reported on a dry weight basis.

The samples were analyzed for the requested volatile and semivolatile organic compounds by gas
chromatography/mass spectroscopy (GC/MS) based on EPA SW-846 methods 8240 and 8270.

The samples were analyzed for polynuciear aromatic hydrocarbons based on modified EPA method 8310.

Reviewed and Approved: |

/4// ¥ ocig
Alyce R. Moore
Laboratory Manager

Amencan Councl of Independent Laboratones
International Associction ot Emvaironmenta) Testing Laboratones
Armencarn Asscc:aton tor Laporatory Accreditation

IT Analytical Services, 5815 Mz%a}e%rook Pike, Knoxville, TN 37921 681189




Sanford, Cohen and Associates IT ANALYTICAL SERVICES

. 5815 MIDDLEBROOK PIKE
April 21, 1992 KNOXVILLE, TN
Client Project ID: Sanford, Cohen and Associates Job Number: SON 50985

;

II. Analvtical Results/Methodology (continued)

The samples were analyzed for the requested metals by cold vapor atomic absorption spectroscopy
(CVAA), graphite furnace atomic absorption spectroscopy (GFAA), and inductively coupled plasma
spectroscopy (ICP) based on EPA SW-846 methods 7470, 7471, 7060, 7741, 7841 and 6010.

The samples were analyzed for Todine-129 at the ITAS-Oak Ridge, Tennessee, laboratory. A copy of their
report will follow.

. Quality Control

The volatiles analyses were performed by purge and trap with a J&W DB-624 megabore column on a
Finnigan OWA GC/MS/DS. The sample runs went well. A single point calibration curve was used for
Freon-113; however, this target compound was not seen. The water samples were analyzed using a heated
purge technique. Associated QC samples were analyzed with ITAS project SON 50938, sample
ESMO7001GH for waters and SON 50952, sample EBGO3059JE for soils. The semivolatiles analyses were
performed by direct injection of sample extract on a Restek XTI-5 capillary column on a Finnigan 4500
GC/MS/DS. The sample runs went well; however, a moderate dilution was applied by the analyst based on
the appearance of the extracts. Associated QC samples were analyzed with ITAS project SON 50952,
sample EBG03059SD. There were 1o other probiems seen in final data review.

The samples were anaiyzed for PNAs by method 8310 on 03/31/92. Associated QC samples were analyzed
with ITAS project SON 50938, sample ESMO07001GG. No major problems were encountered.

The samples were digested on 03/26/92 and 03/27/92 for ICP and 03/26/92 for GFAA. The samples for
mercury analysis were prepared just prior to analysis. The CVAA analysis for mercury was performed on
03/30/92; the GFAA analyses for arsenic, lead, selenium and thallium were performed from 03/29 to
04/01/92; the remaining metals were analyzed by ICP on 03/30/92. All run QC was acceptable.
Associated QC samples were analyzed with ITAS project SON 50938, sampie EBGO1002WH for waters
and SON 50952, sample EBG0O3059SF for soils. No problems were encountered.




m%“&%‘ﬁf‘&%‘é%“ ANAIYTICAL
CORPCORATION SERV-ICES

CERTIFICATE OF ANALYSIS

Sanford, Cohen and Associates May 29, 1992
¢/o USEPA-NAREL

1504 Avenue A

Montgomery, AL 36115-2601

Attn: Joe Stinson

Job Number: SON 51263 P.O. Number: N/A

This is the Certificate of Analysis for the following samples:

Client Project ID: Sanford, Cohen and Associates

Date Received by Lab: 04/27/92

Number of Samples: Four (4)

Sample Type: Soil - two (2), Water - one (1), Trip Blank - one (1)
1. Introduction

On 04/27/92, two (2) soil samples, one (1) water sample and one (1) trip blank arrived at the TTAS-
Knoxville, Tennessee laboratory from Sanford, Cohen and Associates in Montgomery, Alabama, via the
ITAS-Oak Ridge, Tennessee laboratory. The list of analytical tests performed, as well as date of receipt
and analysis, can be found in the attached report.

H. Analytical Results/Methodology

The analytical results for this report are presented by analytical test. Each set of data will include sampie
identification information and the anaiytical results. Please note that the data are not blank corrected. Soil
samples are reported on a dry weight basis.

The samples were analyzed for the requested volatile and semivolatile organic compounds by gas
chromatography/mass spectroscopy (GC/MS) based on EPA SW-846 methods 8240 and 8270.

Reviewed and Approved.

Alycé R. Moore

Laboratory Manager

Amencan Councli of Independent Laboratones
Internatonal Associaton of Environmenitcl Testing Leboratones
Amencan Associaton tor Laboiatory Accreditation

c-13
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_ IT ANALYTICAL SERVICES
Sanford, Cohen and Associates 5815 MIDDLEBROOK PIKE

May 29, 1992 KNOXVILLE, TN

Client Project ID: Sanford, Cohen and Associates Job Number: SON 51263

f

II. Analvtical Results/Methodology (continued)

The samples were analyzed for the requested metals by cold vapor atomic absorption spectroscopy
(CVAA), graphite furnace atomic absorption spectroscopy (GFAA), and inductively coupled plasma
spectroscopy (ICP) based on EPA SW-846 methods 7470, 7471, 7060, 7741, 7841 and 6010.

The samples were analyzed for Iodine-129 at the ITAS-Oak Ridge, Tennessee, laboratory. A copy of their
report wili follow.

1. Quality Control.

The volatiles analyses were performed by purge and trap with a J&W DB-624 megabore column on two
Finnigan OWA GC/MS/DS units. The samples runs went well. Associated QC samples were analyzed
with ITAS project SON 51247, sample EMBB18001 for soils and SON 51257, sample EMBB16001 for
waters.

The semivolatiles analyses were performed by direct injection of sample extract on a Restek XTI-5

capillary column on a Fison VG TRIO-1 GC/MS/DS. The sample runs went well. The sample extract was
lost in the initial extraction of EBB16001BSE, and a reextraction was done within sample holding times.
Method QC was acceptable. Associated QC samples were analyzed with ITAS project SON 51247, sample
EMBB18001.

The samples were digested on 05/01/92 for ICP and GFAA. The samples for mercury analysis were
prepared just prior to analysis. The CVAA analysis for mercury was performed on 05/ 14/92; the GFAA
analyses for arsenic, cadmium, lead, silver, selenium and thailium were performed from 05/04/92 to
05/06/92; the remaining metals were analyzed by ICP on 05/06/92. All run QC was acceptable.
Associated QC samples were analyzed with ITAS project SON 51247, sampie EMBB18001. The soil
samples were screened for radioactivity as level II. Due to the amount of soil in the container for metals
analysts, ITAS-Knoxville could not receive the containers. Therefore, the analyses were performed from
the container designated for semivolatiles. No other problems were encountered.
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[eqifumy  ANALYTICAL
CORPORATION SERVICES

CERTIFICATE OF ANALYSIS

Sanford, Cohen and Associates June 1, 1992
c/o USEPA-NAREL

1504 Avenue A

Montgomery, AL 36115-2601

Attn: Joe Stinson

Job Number: SON 51257 P.O. Number: N/A

This is the Certificate of Analysis for the following samples:

Client Project ID: Sanford, Cohen and Associates

Date Received by Lab: 04/24/92

Number of Samples: Three (3)

Sample Type: Soil - one (1), Water - one (1), Trip Blank - one (1)
I. Introduction

On 04/24/92, one (1) soil sample, one (1) water sample and one (1) trip blank arrived at the ITAS-
Knoxville, Tennessee laboratory from Sanford, Coben and Associates in Montgomery, Alabama, via the
ITAS-Oak Ridge, Tennessee laboratory. The list of analytical tests performed, as well as date of receipt
and analysis, can be found in the attached report.

II. Analvtical Results/Methodology

The analytical results for this report are presented by analytical test. Each set of data will inciude sample
identification information and the analytical results. Please note that the data are not blank corrected. Soil
samples are reported on a dry weight basis.

The samples were analyzed for the requested volatile and semivolatile organic compounds by gas
chromatography/mass spectroscopy (GC/MS) based on EPA SW-846 methods 8240 and 8270.

Reviewed and Approved:

/') '
LY Z/ ‘ / Z
Alyce R. Moore
Laboratory Manager

Amencan Counci of iIndependent Laboratornes
[nternational Assoc:ation of Environmental Tesung Leboratones
Amerncan Association tor Laboratory Accrediiahon

IT Analytical Services, 5815 Migaljagrook pike, Knoxville, TN 37921 681168




Sanford, Cohen and Associates
June 1, 1992

Client Project ID: Sanford, Cohen and Associates

IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE
KNOXVILLE, TN

Job Number: SON 51257

f

II. Analvtical Results’Methodology (continued)

The samples were analyzed for polynuciear aromatic hydrocarbons based on modified EPA method 8310.

The samples were analyzed for the requested metals by cold vapor atomic absorption Spectroscopy
(CVAA), graphite furnace atomic absorption spectroscopy (GFAA), and inductively coupled plasma

spectroscopy (ICP) based on EPA SW-846 methods 7470, 747

1, 7060, 7741, 7841 and 6010.

The samples were analyzed for Iodine-129 at the ITAS-Oak Ridge, Tennessee, laboratory. A copy of their

report will follow.

1. Quality Control

The volatiles analyses were performed by purge and trap with
Finnigan OWA GC/MS/DS units. The sample runs went well

a J&W DB-624 megabore cojumn on two
. An MS/MSD was performed using sample

EBB16001BWH with acceptable results. Associated QC samples for soils were analyzed with ITAS project

SON 51247, sample EMBB18001SE.

The semivolatiles analyses were performed by direct injection

of sample extract on a Restek XTI-5

capillary column on a Fison VG TRIO-1 GC/MS/DS. The sample runs went well, however, due to the
appearance of the extact, a moderate dilution was analyzed. Associated QC samples were analyzed with
ITAS project SON 51247, sample EMBRBI18001SD. There were no problems seen in final data review.

The samples were analyzed for PNAs on 05/21 and 05/22/92.

Some elevated detection Limits were

reported due to matrix interferences. Matrix spike/matrix spike duplicate analyses were performed using
sample EBB16001BWF. Recoveries for anthracene were high. This was due to 2 contaminant found in the

spiking solution. No other problems were encountered.

The soil sample was digested on 05/22/92 for ICP and GFAA. The sample for mercury analysis was
prepared just prior to analysis. The CVAA analysis for mercury was performed on 05/18/92; the GFAA
analyses for arsenic, lead, selenium and thallium were performed from 05/26/92 to 05/28/92; the remaining
metals were analyzed by ICP on 05/26/92. All run QC was acceptable. Associated QC samples were |
analyzed with ITAS project SON 51247, sample EMRBB18001SD. No problems were encountered.

The water sample was digested on 05/04/92 for ICP and GFAA. The sample for mercury analysis was
prepared just prior to analysis. The CVAA analysis for mercury was performed on 05/05/92; the GFAA
analyses for arsenic, lead, selenivm and thalliom were performed from 05/04/92 to 05/06/92; the remaining

6822 3¢




IT ANALYTICAL SERVICES

Sanford, Cohen and Associates 5815 MIDDLEBROOK PIXE
June 1, 1992 ENOXVILLE, TN
Client Project ID: Sanford, Cohen and Associates Job Number: SON 51257

II. Quality Control {continued)

metals were analyzed by ICP on 05/06/92. All run QC was acceptable. A duplicate/spike pair was
prepared using sample number EBB16001BWG. Spike recovery (accuracy) results were outside control
limits for cadmium by ICP and lead by GFAA for both the spike and a post-digestion spike, indicating a
possible matrix interference for both elements. Duplicate RPD (precision) results were within acceptance
limits for all parameters. No other problems were encountered.
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IThS - ANALYTICAL
. CORPORATION SER‘VIC$

CERTIFICATE OF ANALYSIS

Sanford, Cohen and Associates June 23, 1992
c/o USEPA-NAREL

1504 Avenue A

Montgomery, AL 36115-2601

Attn: Joe Stinson

Job Number: SON 51247 P.O. Number: N/A

This is the Certificate of Analysis for the following samples:

Client Project ID: Sanford, Coben and Associates

Date Received by Lab: 04/23/92

Number of Samples: Four (4)

Sample Type: Soil - three (3), Trip Blank - one (1)
1. Introduction

On 04/23/92, three (3) soil samples and one (1) trip blank arrived at the ITAS-Knoxville, Tennessee

. laboratory from Sanford, Cohen and Associates in Montgomery, Alabama, via the ITAS-Oak Ridge,
Tennessee laboratory. The list of analytical tests performed, as well as date of receipt and analysis, can be
found in the attached report.

T1. Analytical Results/Methodology

The analytical results for this report are presented by analytical test. Each set of data will include sample
identification information and the analytical results. Please note that the data are not blank corrected. Soil
samples are reported on a dry weight basis. .

The samples were analyzed for the requested volatile and semivolatile organic compounds by gas
chromatography/mass spectroscopy (GC/MS) based on EPA SW-346 methods 8240 and 8270.

Reviewed and Approved:

Robert L. Curry
. Laboratory Systems Manager

American Council of Independent Laboratones
Internahonal Associghon of Environmental Teshing Laboratones
Amencan Association tor Laboratery Accreditation

c-18
IT Analytical Services, 5815 Middiebrook Pike, Enoxville, TN 37921 681-1-89




Sanford, Cohen and Associates IT ANALYTICAL SERVICES

5815 MIDDLEBROOCK PIKE
June 23, 1992 KNOXVILLE. TN
Client Project ID: Sanford, Cohen and Associates Job Number: SON 51247

F

H. Analvtical Results/Methodology (continued)

The samples were analyzed for the requested metals by cold vapor atomic absorption spectroscopy
(CVAA), graphite furnace atomic absorption spectroscopy (GFAA), and inductively coupled plasma
spectroscopy (ICP) based on EPA SW-846 methods 7470, 7471, 7060, 7741, 7841 and 6010.

The samples were anaiyzed for Iodine-129 at the ITAS-Oak Ridge, Tennessee, laboratory. A copy of their
report will follow.

. Quality Control

The volatiles analyses were performed by purge and trap with a J&W DB-624 megabore column on a
Finnigan OWA GC/MS/DS and a Finnigan INCOS-500 GC/MS/DS. The sample runs generally went well;
however, the sample, Travel Blank, was inadvertently run outside sampie holding time by one day. No
targets were detected in this sample, and the data from the other samples are not negatively impacted. A
single point calibration was used for 1,1,2-trichlorotrifiucroethane. The MS/MSD on sample
EMRBB18001SD for the volatiles fraction was analyzed fourteen (14) days outside sample holding times due
to an error when logging the samples into the laboratory. The original sample was analyzed within holding
time, and there was good agreement between the QC and sample.

The semivolatiles analyses were performed by direct injection of sample extract on a Restek XTI-5
capillary column on a Fisons VG TRIO-1 GC/MS/DS, with MS/MSD analyses performed on a Finnigan
4500. The MS/MSD on sample EMBB18001SD was extracted fourteen (14) days outside sample holding
time due to an error when logging the samples into the laboratory. The original sample was extracted
within sample holding time, and there was good agreement between the QC and sample. The sample runs
went well. There were no other problems seen in final data review.

The samples were digested on 05/01/92 for ICP and GFAA. The sampies for mercury analysis were
prepared just prior to apalysis. The CVAA analysis for mercury was performed on 05/05/92; the GFAA
analyses for arsenic, cadmium, lead, silver, selenium and thallium were performed on 05/04/92 and
05/06/92. The remaining metals were analyzed by ICP on 05/06/92. All run QC was acceptable. Due to
an error when logging the samples into the laboratory, a spike and duplicate were not performed until 2
later date. The analyses were performed within holding time. The QC samples were digested on 05/18/92
for ICP and GFAA. The QC samples for mercury analysis were prepared just prior to analysis. The
CVAA analysis for mercury was performed on 05/18/92; the GFAA analyses for

583 " -




sanford, Cohen and Associates IT ANALYTICAL SERVICES

5815 MIDDLEBROOK PIKE
June 23, 1992 KNOXVILLE. TN
. Client Project ID: Sanford, Cohen and Associates Job Number: SON 51247

II. Quality Control (continued)

arsenic, lead, selenium, and thallium were performed from 05/ 18/92 to 05/21/92; the remaining metals
were analyzed by ICP on 05/26/92. All run QC was acceptable. The duplicate/spike pair was prepared
using sample number EMBBI18001SF. Spike recovery (accuracy) results were acceptable for all parameters
except cadmium and lead by ICP analysis and lead by GFAA analysis. Duplicate RPD (precision) resuits
were acceptable for all parameters except for lead by ICP analysis and lead by GFAA analysis. Sample
ponhomogeneity appeared to be the problem for lead since both the accuracy and precision results were
outside acceptance limits. No other problems were encountered.
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APPENDIX D

Quality Control Samples




. TABLE RQ1-SS

QUALITY CONTROL SAMPLES
RADIOCHEMICAL ANALYSES

MATRIX SPIKE, MATRIX SPIKE DUPLICATE RECOVERY

Media: Soil
For Samples Collected: 3/10/92 - 3/23/92

Method Radioouclide  Activity Sam;:le MS MSD M5% MsSD% %RPD
of Spike Activity  Activity  Activity Activity  (Precision)
Added pG/Smp pG/Samp pCifSamp (Accuracy)  (Accuracy)
.}/
EPA 9000  Cs137 1058 0.0534 903 849 &s 80 6
. EERFHO1 H, 9176 0 800 79 87 86 1
EERF Pu01 Pu-239 32 0.01 287 25 89 78 14
EERF 0006 U-234 41 LIS 6.19 643 12 128 5
U5 | 02 0.0724 034 036 132 144 9
U8 41 0953 643 7 134 147 10
EERF Sr-01  Sr-90 46 0 47 42 102 91 1
RSL 307 1129 10726 0 1071 1072 100 100 0



Media: Soil

For Samples Collected: 3/10/92 - 3/23/-92

Method

—

EPA $00.0
. EERF H-0!

EERF Pu-01

EERF 00-06

EERF S$7-01

COMPARISON OF DUPLICATE ANALYSIS

Radionuclide

Cs-137

Cs-137

H
Pu-238
Pu-239
Pu-238
Pu-239
U-234
U-235
U-238
U-234
U-235
U-238

Sr-90

TABLE RQ1-SD

QUALITY CONTROL SAMPLES
RADIOCHEMICAL ANALYSES

Original Sample

Duplicate Sample

Activity Activity
pCi/Unit pCiUnit
.153 167
0299 0412
<200 <200
<200 <200
<024 <015
<015 <025
025 <.020
<016 026
0.995 1.04
0.059% 0868
1.04 1.05
1.09 1.28
0.0657 0.0771
0.943 1.1
<675 <525
<705 <.520

9

32

N/A

N/A

N/A

N/A

N/A

N/A

36

16

15

N/A

N/A



TABLE RQI-SB

QUALITY CONTROL SAMPLES
RADIOCHEMICAL ANALYSES

REAGENT BLANK RESULTS

Media: Soil
For Samples Collected: 3/10/92 - 3/23/92

Method Radionuclide Sample
Activity
pCi/Unit

R

EPA 900.0 Cs-137 N/A

EERF H-01 H, N/A

EERF Pu-01 Pu-238 <.009

Pu-239 <009

EERF 0006 U-234 <015

U-235 <012
U-238 <012
EERF Sr-01 Sr-90 <642




TABLE RQ1-SB

QUALITY CONTROL SAMPLES
RADIOCHEMICAL ANALYSES

REAGENT BLANK RESULTS

D-4
Media: Soil
For Samples Collected: 3/10/92 - 3/23/92
Method Radionuclide Sample
Activity
pCi/Unit
—
EPA 900.0 Cs-137 N/A
EERF H-0! H, N/A
EERF Pu-01 Pu-238 <009
Pu-239 <.009
EERF 0006 U-234 <015
U-235 <Q0i2
U-238 <012
EERF Sr-01 Sr-90 <642




TABLE RQ1-WS

QUALITY CONTROL SAMPLES
RADIOCHEMICAL ANALYSES

MATRIX SPIKE, MATRIX SPIKE DUPLICATE RECOVERY

Media: Water
For Samples Collected: 3/10/92 - 3/23/92

Method Radignuclide Acth;_ity Sample MS MSD MS% MSD% %RPD
0

Activity Activity Activity Activity Activity {Precision)
:dp:ll:l pCi/Samp pCifSamp pCi/Samp  {Accuracy) (Accuracy)
’
EERF 0{-01 Gross Alpha 7.1 0 6.5 6.5 92 92 0
Gross Beta 10.6 0 9.12 885 86 91 6
EPA 900.0 Cs-137 26.0 0 25.8 26 99 100 i
EERF H-01 H, 458 0 466 452 102 99 3
EERF Pu-0l  Pu239 32 0 33 34 103 106 3
EERF Sr-04 Sr-90 4.6 0 342 461 74 100 30
RSL 307 I-129 10726 [} 1072 1073 100 100 0
D-4




TABLE RQ1-WD

QUALITY CONTROL SAMPLES
RADIOCHEMICAL ANALYSES

COMPARISON OF DUPLICATE ANALYSIS

Media: Water
For Samples Collected: 3/10/92 - 3/23/92

Method Radionuclide Original Sample Duplicate Sample RPD
Activity Activity
pCiUnit pCi/Unit
e e
EERF 00-01 Gross Alpha <l.62 <7.69 N/A
Gross Beta 42 37 13
EPA 900.0 Cs-137 <433 <7.69 N/A
EERF H-C1 }_{3 <200 <200 N/A
EERF Pu-01 Pu-238 <.0252 <.0581 N/A
Pu-23% <.0378 <.0581 N/A
EERF Sr-04 Sr-90 <.804 <750 N/A



TABLE RQ1-WB

QUALITY CONTROL SAMPLES
RADIOCHEMICAL ANALYSES

REAGENT BLANK RESULTS

Media: Water
For Samples Collected: 3/10/92 - 3/23/92

Method Radionuclide Sample
_ Activity
pCifUnit
e
EPA 900.0 Cs-137 N/A
EPA H-0I H, N/A
EERF Pu-01 Pu-238 <.0428
Pu-239 <.0465
EERF Sr-04 Sr-90 <733




TABLE RQ1-FS

QUALITY CONTROL SAMPLES
RADIOCHEMICAL ANALYSES

MATRIX SPIKE, MATRIX SPIKE DUPLICATE RECOVERY

Media: Fruit

For Samples Collected: 3/10/92 - 3/23/92

Method

Radionuclide

MSD%
Activity
(Accuracy)

%RFPD
(Precision)

-—

EPA 900.0

EERF H-01
EERF Pu-01
EERF Sr01

RSL 307

Cs-137
H;
Pu-239
Sr-90

I-129

Activity Sample MS MSD MS%

of Activity Activity Activity Activity
Spike pCi/Samp pCiSamp pCi/Samp  (Accuracy)
Added

26.0 @ 26.6 231 102

917 0 990 382 108

32 g 329 3.06 103

4.6 0 6.1 58 133

i.14 & 93 121 82

&g

96

9%

126

106

14

12

7

5

26



TABLE RQI-FD

QUALITY CONTROL SAMPLES
RADIOCHEMICAL ANALYSES

COMPARISON OF DUPLICATE ANALYSIS

Media: Fruit
For Samples Collected: 3/10/92 - 3/23/92

N/A

N/A

N/A

N/A

N/A

Method Radioruciide Original Sample Duplicate Sample

Activity Activity

pCifUnit pCi/Unit

e
EPA $00.0 Cs-137 <0101 <.0093
EERF H-01 H, <206 <206
EERF Pu-01 Pu-238 <.000618 <.000508
Pu-239 <.000584 - 00174

EERF Sr-01 Sr-50 <.023 <.022
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TABLE RQ1-FB

QUALITY CONTROL SAMPLES
RADIOCHEMICAL ANALYSES

REAGENT BLANK RESULTS

Media: Fruit
For Sampies Collected: 3/10/92 - 3/23/92

Method Radionuclide ; Sample

PGk
—
EPA 900.0 Cs-137 N/A
EERF H-01 H, N/A
EERF Pu-01 Pu-238 <.009
Pu-239 <020
EERF Sr-01 Sr-90 <649



TABLE RQ2-S§§

. QUALITY CONTROL SAMPLES
RADIOCHEMICAL ANALYSES

MATRIX SPIKE, MATRIX SPIKE DUPLICATE RECOVERY

Media: Soil
For Samples Collected: 4/21/92 - 4/22/92

Method Radionudide Activity Sampie MS MSD MS% MSD%
of Spike Activity Activity Activity Activity Activity
Added pCiSamp pCiSamp pCiSamp  (Accuracy) (Accuracy)

N

EPA 900.0 Cs-137 105.8 0.0534 0.3 793 35 75
EERF H-01 H, 458.0 o 402 * 88 N/A
EERF Pu-0l - Pu-239 32 o 3.41 266 107 83
EERF 0006  U-234 41 093 599 55 123 11
U-235 02 0.0284 035 032 159 147
. U-238 4.1 0726 623 577 134 123
EERF 501 Sr90 46 0 27 43 59" 93
RSL 307 1129 9942 0 993.3 993.4 100 100
# = Sample Lost In Laboratory Accident
* = Vaiue Ouside Of Standard Control Limit

D-10

%RPD
{Precision)

13

N/A

10




TABLE RQ2-SD

QUALITY CONTROL SAMPLES
RADIOCHEMICAL ANALYSES

COMPARISON OF DUPLICATE ANALYSIS

Media: Soil
For Samples Collected: 4/21/92 - 4/22/92

Method Radionuclide Original Sample Duplicate Sampie RPD
;
EPA 900.0 Cs-137 <0171 <MDA N/A
_ Cs-137 0857 0867 1
EERF H-01 H, <190 <200 N/A
EERF Pu-0! Pu-238 034 <03 N/A
Pu-23% <.020 <016 N/A
EERF '00-06 U-234 731 626 15
U-235 0429 0293 38
U-238 663 582 13
EERF Sr-01 Sr-90 <737 <740 N/A

D-11




Media: Soil

TABLE RQ2-SB

QUALITY CONTROL SAMPLES
RADIOCHEMICAL ANALYSES

REAGENT BLANK RESULTS

For Sampies Collected: 4/21/92 - 4/22/92

Method

EPA 900.0

EERF H-01

EERF Pu-01

EERF 00-06

EERF Sr-01

Radionuclide

Cs-137

Pu-238

Pu-239

U-234

U-235

U-238

Sr-90

D-12

Sampie
Activity
pCl/Unit

N/A
N/A
<.025
<.017

045

<015 . .

033

<718



TABLE RQ2-WD

QUALITY CONTROL SAMPLES
RADIOCHEMICAL ANALYSES

COMPARISON OF DUPLICATE ANALYSIS

Media: Water
For Samples Collected: 4/21/92 - 4/22/92

» Method Radionuclide - Original Sample Duplicate Sampie RPD
s e

EERF 00-01 Gross Alpha <5.19 <5.25 N/A

Gross Beta <4.67 <5.55 N/A

EPA 900.0 Cs-137 <4.80 <4.85 N/A

EERF H-01 H, <191 <191 N/A

EERF Pu-01 Pu-238 _ <.0393 <.0524 N/A

Pu-239 <.0248 <.0436 N/A

EERF Sr1-04 Sr90 <532 <872 N/A

D-14




TABLE RQ2-WB

QUALITY CONTROL SAMPLES
RADIOCHEMICAL ANALYSES

REAGENT BLANK RESULTS

Media: Water
For Samples Collected: 4/21/92 - 4/22/92

Method Radionuclide Sample

Activity

pCi/Unit

S

EPA 900.0 Cs-137 N/A
EERF . H-0! H, N/A
EERF Pu-01 Pu-238 0424
Pu-239 0283
EERF Sr-04 Sr-90 <.681

D-15
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Sanford, Cohen and Associates TABLE CQ1-SS IT ANALYTICAL SERVICES

April 16, 1992 QUALITY CONTROL SAMPLES 5815 MIDDLEBROCK PIKE
CHEMICAL ANALYSES KNOXVILLE, TN
Client Project ID: Sanford, Cohen and Associates Job Number: SON 50952

SOIL VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Results in pg/kg (ppb) dry weight

Client Sampie ID: EBGU03059SE/88346
Lab Semple ID:  SS7704

Conc. Spike
Compound Added Sampie Conc. MS Conc. MS % Rec.:
1,1-dichloroethene 73.5 7 U 78.7 107
trichloroethene 73.5 7 U 78.4 107
benzene 73.5 7 U 71.6 106
toluene - 73.5 7 U 79.3 108
chiorobenzene 73.5 7 U 75.6 103
Conc.

Compound Spike Added MSD Cone. MSD % Rec. % RPD
1,1-dichioroethene 73.5 68.5 93 14
trichloroethene 73.5 65.6 89 18
benzene 73.5 " 68.7 93 13
toluene 73.5 69.6 95 13

chlorobenzene 73.5 67.2 91 12

RPD = Relative Percent Difference
u - Compoundwasanalymdforblnnotdete&ed. Thenumberismedetecﬁonlimitforthesnmple.

Date of Anpalysis: 03/19/92

5 \RECIMS-MSDI3B.FRE

D-17
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Sanford, Cohen and Associates TABLE CQ1-SS IT ANALYTICAL SERVICES

. QUALITY CONTROL SAMPLES 5815 MIDDLEBROOK PIKE
April 21, 1992 CHEMICAL ANALYSES KNOXVILLE, TN
. Client Project ID: Sanford, Cohen and Associates Job Number: SON 51018

F

SOIL VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Results in ug/kg (ppb) dry weight

Client Sample ID: ESMO01007SE/88593
Lab Sample ID:  SS8484 MS/5S8485 MSD

Conc. Spike ,
Compound Added Sample Conc. MS Conc. MS % Rec.
1,1-dichloroethene 56.8 6 U 55.7 98
trichloroethene 56.8 6 U 69.1 122
benzene 56.8 6 U 57.5 101
toluene ‘ 56.8 438 J 58.2 95
chiorobenzene 56.8 6 U 68.4 120

. Conc.
Compound Spike Added MSD Conc. MSD % Rec. % RPD
1, 1-dichioroethene 56.8 59.5 105 -7
trichloroethene 56.8 67.0 118 3
benzene 56.8 56.1 99 2
toluene | 56.8 56.7 73 3
chlorobenzene 56.8 65.9 116 3

RPD = Relative Percent Difference

U - Compound was analyzed for but not detected. The number is the detection Emit for the sample.
J - Indicates an estimated value less than the detection limit.

Date of Apalysis: 03/27/92

D-18
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Sanford, Cohen and Associates TABLE CQ1-SS IT ANALYTICAL SERVICES

. 5815 M
April 16, 1992 QUALITY CONTROL SAMPLES KNOX\}I?.II).ELE‘?I%OOK PR
. CHEMICAL ANALYSES '

Client Project ID: Sanford, Cohen and Associates Job Number: SON 50952

Analzsis Sheet 1 of 2

SOIL SEMIVOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Resuits in ug/kg (ppb) dry weight
Client Sample ID: EBG03059SD/88345
Lab Sample ID:  SS7709
Cone.
Compound Spike Added Sample Conc. MS Cone. MS % Rec.
phenol ) 9,740 980 U 5,920 61
2-chlorophenol 9,740 980 U 6,450 66
1,4-dichlorobenzene 4,870 98¢ U 2,630 54
n-pitroso-di-n-propylamine 4,870 980 U 3,030 62
1,2,4-trichiorobenzene 4,870 980 U 3,100 64
. 4-chloro-3-methylphenol 9,740 980 U 6,670 68

acenaphthene 4,370 980 U 3,680 76
4-~nitropbenol 9,740 4900 U 7,150 73
2,4-dinitrotoluene 4,870 980 U 3,330 68
pentachlorophenol 9,740 980 U 3,710 38
pyrene 4,870 980 U 3,310 68

Date of Extraction: ~ 03/19/92
Date of Analysis: 03/30/92

U - Compoundwasanalyzedforbutnotdetected. The number is the detection limit for the sample.
I - Indicatwanati.mtedvaluelwsthmthcdebecﬁonlimit.




Sanford, Cohen and Associates
April 16, 1992

. Client Project ID: Sanford, Cohen and

7ABLE CQ1-SS

QUALITY CONTROL SAMPLES
CHEMICAL ANALYSES

Associates
Analysis Sheet 2 of

IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE
KNOXVILLE. TN

Job Number: SON 50952

SOIL SEMIVOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Client Sample ID: EBGO03059SD/88345
Lab Sample ID:  SS7709

Compound
phenol

2-chlorophenol
1,4-dichiorobenzene

. n-nitroso-di-n-propylamine
1,2,4-trichlorobenzene
4-chloro-3-methylphenol
acenaphthene
4-nitrophenol
2,4-dinitrotoluene
pentachlorophenol
pyrene

RPD = Relative Percent Difference

Date of Extraction: 03/19/92
Date of Analysis: 03/30/92

(continued)
Results in pg/kg (ppb) dry weight
Conc.

Spike Added MSD Conc.
9,810 5,030
9,810 4,080
4,900 0
4,900 1,760
4,900 257
9,810 5,180
4,900 1,430
9,810 6,060
4,900 2,320
9,810 4,550
4,900 1,810

MSD %Rec.
51

42
0O *
36 *
5
53
29 *
62
47
46
37

v - Compomdwasanalyzedforbutnotdetected. The number is the detection limit for the sampie.
Jj - Indicatwanuﬁmﬂedvaluelasthmthedetecﬁonﬁmit.

*Values are outside QC limits.
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Sanford, Cohen and Associates TABLE CQ1-SS IT ANALYTICAL SERVICES

; 2 QUALITY CONTROL SAMPLES 5815 MIDDLEBROOK PIKE
. April 21, 199 CHEMICAL ANALYSES KNOXVILLE, TN
Client Project ID: Sanford, Cohen and Associates Job Number: SON 51018

Analysis Sheet 1 of 2

SOIL SEMIVOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Results in ug/kg (ppb) dry weight

Client Sample ID: ESMO01007SB/88592
Lab Sample ID:  SS8489 MS/SS8490 MSD

Compound Sgil(c:::&cc.lded Sampie Conc. MS Conc. MS % Rec.
phenol 7,250 7i0 U 4,790 66
2-chlorophenol 7,250 710 U 5,180 71
1,4-dichlorobenzene 3,620 710 U 2,230 62
n-nitroso-di-n-propylamine 3,620 710 U 2,300 64
1,2,4-trichlorcbenzene 3,620 710 U 2,510 69
. 4~chloro-3-methylphenol 7,250 710 U 5,690 78
acenaphthene 3,620 7i0 U 3,040 84
4-nitrophenoi 7,250 356 U 5,910 82
2,4-dinitrotoluenc 3,620 710 U 2,700 75
pentachlorophenol 7,250 350 U 5,980 82
pyrene 3,620 710 U 2,760 76
Date of Extraction:  03/30/92
Date of Analysis: 04/02/92
|
17 \SEMIVOATCL.FRM /137
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Sanford, Cohen and Associates TABLE CQ1-SS IT ANALYTICAL SERVICES
April 21, 1992 QUALITY CONTROL SAMPLES 5815 MIDDLEBROOK PIKE
CHEMICAL ANALYSES KNOXVILLE, TN

Client Project ID: Sanford, Cohen and Associates Job Number: SON 51018

Analxsis Sheet 2 of 2

SOIL SEMIVOLATILE MATRIX SPIKE'MATRIX SPIKE DUPLICATE RECOVERY
(continued)

Results in ug/kg (ppb) dry weight

Client Sample ID: ESMO01007SB/88552
Lab Samplie [D:  SS8489 MS/SS8490 MSD

Compound ' Spik ion;dded MSD Cone. MSD %Rec. % RPD
phenol 7,250 5,750 79 -18
2-chlorophenol - 7,250 6,050 83 -16
1,4-dichlorobenzene 3,620 2,420 67 -8
p-nitroso-di-n-propylamine ' 3,620 2,520 70 -9
1,2,4-trichiorobenzene 3,620 2,820 78 -12
4-chloro-3-methylphenol 7,250 6,370 38 -12
acenaphthene 3,620 ' 5,380 93 -10
4-nitrophenol 7,250 6,670 92 -11
2,4-dinitrotoluene 3,620 2,980 82 -9
pentachlorophenol 7,250 6,600 %1 -10
pyrene 3,620 3,050 84 -10

RPD = Relative Percent Difference

Date of Extraction:  03/30/92

Date of Analysis: 04/02/92

18 \SEMIVOATCL.FRM 41397
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Sanford, Cohen and Associates

April 16, 1992

TABLE CQ1-SS

QUALITY CONTROL SAMPLES
CHEMICAL ANALYSES

. Client Project ID: Sanford, Cohen and Associates

Analysis Sheet 1 of 2

IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE

KNOXVILLE. TN

Job Number: SON 50952

”

SOIL SEMIVOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Chent Sample ID: EBG03059SD/88345 RE
Lab Sampie ID:

Date of Extraction:
Date of Analysis:

Compound
phkenol

2-chlorophenol
1,4-dichiorobenzene
n-pitrosc-di-n-propyiamine
1,2,4-trichlorobenzene
4-chloro-3-methyiphenol
acenaphthene
4-nitrophenol
2,4-dinitrotoluene
pentachlorophenc]

pyrene

$S7709 RE

03/31/92
04/03/92

Results in zg/kg (ppb) dry weight

Conc.
Spike Added
9.760

9,760
4,880
4,880
4,880
9,760
4,880
9,760
4,880
9,760
4,880

Sample Conc.

§8888 8

E8E88

U

coaoccaacaaca

MS Conc.
6,850

7,600
3,200
3,570
3,640
7,730
3,910
8,000
3,680
6,850
3,530

MS % Rec.

70
78

73
75
79

82
75
70
72

U - Compoundwasnnalyudforbutnotdetected. The number is the detection limit for the sample.
- Indicates an estimated value less than the detection Lmit.

I
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Sanford, Cohen and Associates TABLE CQ1-SS IT ANALYTICAL SERVICES

l 1 QUALITY CONTROL SAMPLES 5815 MIDDLEBROOK PIKE
Aprl 16, 1952 CHEMICAL ANALYSES KNOXVILLE. TN
. Client Project ID: Sanford, Cohen and Associates Job Number: SON 50952

Analysis Sheet 2 of 2

SOIL SEMIVOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

(continued)
Results in ug/kg (ppb) dry weight
Client Sample [D: EBG03059SD/88345 RE
Lab Sample ID:  SS7709 RE
Conc.
Compound Spike Added MSD Conc. MSD %Rec. % RPD
phenol i 10,900 7,040 65 7
2-chiorophenol 10,900 7,700 71 9
1,4-dichlorobenzene 5,460 3,040 56 16
p-pitroso-di-p-propylamine 5,460 3,220 59 21
. 1,2,4-trichlorobenzene 5,460 3,620 66 13

4-chloro-3-methyiphenol 10,900 8,010 73 8
acenaphthene 5,460 3,790 69 15
4-nitrophenol 10,900 7,900 72 13
2,4-dinitrotoluens 5,460 3,640 67 11
pentachlorophenol 10,900 7,100 65 7
pyrene 5,460 3,550 65 10

RPD = Relative Percent Difference

Date of Extraction: 03/31/92
Date of Analysis: 04/03/92

v - Compomdwasmalyzedforhutnotdetected. The number is the detection limit for the sample.
J - Indicates an estimated value less than the detection limit.
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Sanford, Cohen and Associates TABLE CR1-SS

April 16, 1992

QUALITY CONTROL SAMPLES
CHEMICAL ANALYSES

Client Project ID: Sanford, Cohen and Associates

IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE
KNOXVILLE, TN

Job Number: SON 50952

f

Client Sample ID:
Lab Sample ID:

nickel
silver

arsenic
{ead
selenium

thallium

Digestion Date:
Analysis Date:

MATRIX SPIKE RECOVERY

Results in mg/kg (ppm) dry weight

Sample Matrix: Soil

EBGO03059SF
S§7713
Conc.
Sample Conc. Spike Added
3 U 50
0.6 5.0
5.0 5.0
62 20
40 25
70 50
1.6 5.0
85.5 50
4.8 4.0
5.3 2.0
0.6 1.0
0.4 5.0
01 U 1.0

03/23/92 (ICP), 03/20/92 (GFAA)
03/24/92 (ICP), 03/25/92 (GFAA), 03/24/92 (CVAA)

MS Cone.

6.0
8.7

65
113
6.0
138
8.2
6.6
1.7
5.2
1.0

MS % Rec.

46.0
108.0
74.0
110.0
100.0
86.0
88.0
105.0
85.0
65.0
110.0
96.0
100.C

U - Compound was analyzed for but not detected. The number is the detection limit for the sample.

34
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TABLE CQ1-SS IT ANALYTICAL SERVICES

Sanford, Cohen and Associates IT ANALYTICAL SERVICES
April 21, 1992 QUALITY CONTROL SAMPLES 1

F CHEMICAL ANALYSES KNOXVILLE, TN
Client Project ID: Sanford, Cohen andgégsﬂ?isageg Sheet 2 of 2 Job Number: SON 51018

N

POST DIGESTION SPIKE RECOVERY
Results in pg/liter {(ppb)
Sample Matrix: Soil

Client Sample ID: ESMO1007SF/88594
Lab Sample [D:  S88492

Control Spiked ,
Limit % R Sampie Result Sampie Result Spike Added % Recoverv
4.38 200 U 10.0 438 N

selenium

U - Compound was analyzed for but not detected. The number is the detection limit for the sample.
N - Spiked sampie recovery outside control limits.

Date of Digestion: 04/06/92 (GFAA)
Date of Analysis: 04/06/92 (GFAA)

24
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Sanford, Cohen and Associates TABLE CQ1-SR IT ANALYTICAL SERVICES

. 5815 MIDDLEBROOK PIKE
April 8, 1992 QUALITY CONTROL SAMPLES

. CHEMICAL ANALYSES KNOXVILLE. TN
Client Project ID: Sanford, Cohen and Associates Job Number: SON 50938

’

SOIL SURROGATE PERCENT RECOVERY SUMMARY

VOLATILE
Toluene-D8 BFB 1,2 Dichloroethane-D4
Client Sample ID (81-117%)* (74-121%* (70-121%)*
EBGQ2007SE/88498 101 101 118
ESMO02019SE/88386 100 94 112
ESMO03001SE/88338 1 - 94 118
Method Blaok . 108 114 111
*Values in parenthesis represent USEPA contract required QC limits.
i3 \REC\2B FRN:
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Sanford, Cohen and Associates TABLE CU1-3R IT ANALYTICAL SERVICES

_ QUALITY CONTROL SAMPLES 5815 MIDDLEBROOK PIKE
April 10, 1992 CHEMICAL ANALYSES KNOXVILLE, TN
. Client Project ID: Sanford, Cohen and Associates Job Number: SON 50575

SOIL SURROGATE PERCENT RECOVERY SUMMARY

VOLATILE
Toluene-D8 BFB 1,2 Dichloroethane-D4
Client Sample ID (81-117%)* (74-121%)* (70-121 % Y*
EBB03005SE/90138 102 85 93
EBBO04021SE/88285 98 92 9%
EBB06092SE/89185 96 95 93
EBB13024SE/88938 103 101 99
EBB14079SE/88438 100 98 100
Method Blank 97 97 100
o
*Values in parenthesis represent QC limits.
o
9 \CLAVOA-TCL.FRM 2779
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Sanford, Cohen and Associates TABLE CQ1-SR IT ANALYTICAL SERVICES

April 16, 1992 QUALITY CONTROL SAMPLES 5815 MIDDLEBROOK PIKE
CHEMICAL ANALYSES KNOXVILLE, TN
. Client Project ID: Sanford, Cohen and Associates Job Number: SON 50952

SOIL SURROGATE PERCENT RECOVERY SUMMARY

VOLATILE
Toluene-D8 BFB 1,2 Dichloroethane-D4
Client Semple ID (81-117%)* (74-121 %)* (70-121%)*
EBGO3059SE/88346 99 88 97
EBGO3059SE/88346 MS 109 93 105
EBGO03059SE/88346 MSD 99 88 97
EBG04029SE/88242 101 90 96
Method Blank 101 98 101

*Values in parenthesis represent QC limits.




Sanford, Cohen and Associates

TABLE CQ1-SR IT ANALYTICAL SERVICES
G121 1992 QUALITY CONTROL SAMPLES 5815 MIDDLEBROOK PIKE
Ap ; CHEMICAL ANALYSES KNOXVILLE. TN

. Client Project ID: Sanford, Cohen and Associates

Job Number; SON 50985

SOIL SURROGATE PERCENT RECOVERY SUMMARY

Toluene-D8

Client Sampie ID (81-117%)*
EBB01056SE/90287 102
EBB05077SE/90036 98
EBB12020SE/90087 9
Method Blank 96

*Values in parenthesis represent QC limits.

D-31

VOLATILE
BFB 1,2 Dichloroethane-D4
(F4-121%)* (70-121 % )*
97 99
95 93
103 109
98 99

BEY G



IT ANALYTICAL SERVICES

Sanford, Cohen and Associates TABLE CHl1-SR

April 21, 1992 QUALITY CONTROL SAMPLES 5815 MIDDLEBROOK PIKE
. ’ CHEMICAL ANALYSES KNOXVILLE, TN

Client Project ID: Sanford, Cohen and Associates Job Number: SON 50998

F

SOIL SURROGATE PERCENT RECOVERY SUMMARY

VOLATILE
Toluene-D8 BFB 1,2 Dichioroethane-D4
Client Sample ID 81-117%)* (74-121%)* (70-121%)*
ERB11061SE/89261 99 o1 T 96
Method Blank 9% 97 )

*Values in parenthesis represent QC limits.

5 WCLAVOA-TCL.FRM 277197
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Sanford, Cohen and Associates TABLE CQ1-SR IT ANALYTICAL SERVICES

. QUALITY CONTROL SAMPLES 5815 MIDDLEBROOK PIKE
April 21, 1992 CHEMICAL ANALYSES KNOXVILLE. TN
. Client Project ID: Sanford, Cohen and Associates Job Number: SON 51018

SOIL SURROGATE PERCENT RECOVERY SUMMARY

VOLATILE
Toluene-D8 BFB 1,2 Dichloroethane-D4
Client Sample ID 81-117%)* (74-121%)* (70-121%)*
ESMO1004SE/88585 99 95 89
ESMO01007SE/88593 97 97 88
ESMO1007SE/88593 MS 97 94 89
ESMO1007SE/88593 MSD 97 95 9
Method Blank 9 97 7

*Vglues in parenthesis represent QC limits.

RECMS-MSDIB.FRM |
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and Associates TABLE CQ1-SR IT ANALYTICAL SERVICES
ia’gfrgd’ lcgc;t;en QUALITY CONTROL SAMPLES 5815 MIDDLEBROOK PIKE
pril 8, CHEMICAL ANALYSES KNOXVILLE. TN

. Client Project ID: Sanford, Cohen and Associates Job Number: SON 50938

SOIL SURROGATE PERCENT RECOVERY SUMMARY

SEMIVOLATILE
2,4,6-
Nitro- 2-Fluore- Terphenyl- 2-Flucro- Tribromo-
Benzene-D5 Biphenyl Di4 Phenol-D5 Phenol Phenol
Client Sample ID (23-120%)* (30-116%)* (18-137%)* (24-113%)* (26-121%)* {18-122%)*
EBG02007SD/88500 68 80 87 76 68 103
ESM02019SD/88385 72 86 96 77 71 91
ESM03001SD/88337 77 39 98 81 76 113

Method Blank 67 82 110 78 ! 90

*Values in parenthesis represent USEPA contract required QC limits.

l 28 REC2D.FRM
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IT ANALYTICAL SERVICES

Sanford, Cohen and Associates TABLE CQ1-SR

April 10, 1992 QUALITY CONTROL SAMPLES ?&lgéﬂn‘m? LEBEROOK PIKE
. CHEMICAL ANALYSES . TN

Client Project ID: Sanford, Cohen and Associates Job Number: SON 50975

p

SOIL SURROGATE PERCENT RECOVERY SUMMARY

SEMIVOLATILE
2,4,6-
Nitro- 2-Fluoro- Terpheoayl- 2-Fluoroe- Tribromo-
Benzene-D5 Biphenyl Di4 Phenol-D5 Phenol Phencl
Client Ssmple TD (23-120%)* (30-115%)* {18-137% )  (24-1 13%)* {25-121 %)™ (19-122%)*
EBB03005SD/90137 93 100 96 g5 92 - 84
EBB04021SD/88284 82 91 100 77 72 74
EBB06092SD/89184 84 93 103 80 77 62
EBB13024SD/88937 83 83 2] 7% 78 85
EBBIA-O79SD1884§? 86 92 97 78 75 55
Method Biank 85 88 110 75 72 54

*Values in parenthesis represent required QC limits.

D-35



Sanford, Cohen and Associates TABLE CQ1-SR IT ANALYTICAL SERVICES

- QUALITY CONTROL SAMPLES 5815 MIDDLEBROOK PIKE
April 16, 1992 CHEMICAL ANALYSES KNOXVILLE, TN
. Client Project ID: Sanford, Cohen and Associates Job Number: SON 50952

”

SOIL SURROGATE PERCENT RECOVERY SUMMARY

SEMIVOLATILE
2,4,6-
Nitro- 2-Fluore- Terphenyl- 2-Fluoro- Tribromo-
Benzene-D5 Biphenyl D14 Phenol-D5 Phenol Phenol
Client Sample ID (23.120%)*  (0-116%Y*  (I8-137%) (41I3%)* (Q6121%) (181228
EBG03059SD/88345 62 68 7 64 69 8
EBGO3059SD/88345 RE 86 84 88 93 87 85
EBG04029SD/88241 78 86 87 94 94 87
EBD03059SD/88345 MS 30 20 = 47 57 44 s1
EBG03059SD/88345 MS RE 65 70 74 70 70 77
EBGO3059SD/88345 MSD 75 7 73 75 74 73
EBG03059SD/88345 MSD RE 78 78 81 81 19 82
. Method Blank 1 68 7 84 60 49 42
Method Blank 2 88 86 94 94 % 73
*Values in parenthesis represent QC limits.
*=*Values are outside of QC limits.
@ ‘
30 \RECZD.FRM
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Sanford, Cohen and Associates TABLE CQ1-SR IT ANALYTICAL SERVICES

April 21, 1992 QUALITY CONTROL SAMPLES 5815 MIDDLEBROOK PIKE
CHEMICAL ANALYSES KNOXVILLE, TN
. Client Project ID: Sanford, Cohen and Associates Job Number: SON 50998

—

SOIL SURROGATE PERCENT RECOVERY SUMMARY

SEMIVOLATILE
2,4,6-
Nitre- 2-Fluoro- Terphenyl- 2-Fluoro- . Tribromo-
i Benzene-D5 Biphenyl Di4 Phencl-D5 Phenol Phenol
Client Sample ID {23-120%)* (30-115%)* (18-137%)* (24-113%)* (25-121%)* (19-122%)*
EBB11061SD/89285 81 87 91 9 104 98
Method Blank 69 81 88 71 70 79

*Values in parenthesis represent QC limits.




Sanford, Cohen and Associates TABLE CQI-SR IT ANALYTICAL SERVICES

. QUALITY CONTROL SAMPLES 5815 MIDDLEBROOK PIKE
April 21, 1992 CHEMICAL ANALYSES KNOXVILLE, TN
. Client Project ID: Sanford, Cohen and Associates Job Number: SON 51018

B
SOIL SURROGATE PERCENT RECOVERY SUMMARY

SEMIVOLATILE
2,4,6-
Nitro- 2-Fluoro- Terphenyl- 2-Fluoro- - Tribromo-

‘ Benzene-D5 Bipheny! D14 Phenoi-D5 Phenol Phenol
Client Sampie D (23-120%)* {30-115%)* (18-137%)* (24-113%)* (25-121%y* {19-122%)*
ESMO01004SD/88584 79 85 93 81 89 93
ESMO01007SB/88592 7 79 86 84 78 87
ESM01007SB/88592 MS 80 B4 92 83 83 94
ESMO01007SB/88592 MSD 86 93 93 87 90 95
Method Blank 83 81 9% 82 80 69

*Values in parenthesis represent QC limits.

D-38
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TABLE CQ1-SR IT ANALYTICAL SERVICES

Associates
Sa“fﬁl"rzdf i‘;g;n and QUALITY CONTROL SAMPLES 5815 MIDDLEBROOK PIKE
Aprl 21, CHEMICAL ANALYSES KNOXVILLE. TN
Client Project ID: Sanford, Cohen and Associates Job Number: SON 50985

r

SOIL SURROGATE PERCENT RECOVERY SUMMARY

SEMIVOLATILE
2,4,6-
Nitro- 2-Fluore- Terphenyl- 2-Fluore- Tribromo-
Benzene-D5 Biphenyl D14 Phenol-D5 Phenol! Phenol
Client Sample ID (23-120%)* (30-116 % )* (18-137%)* (24-113%)* (26-121%}* (18-122%)*
EBR01056SD/90286 78 87 92 83 87 96
EBBO5077SD/90035 69 85 90 81 85 98
EBB12020SD/90086 75 85 92 79 85 101
Method Blank 69 81 88 71 70 79
*Values in parenthesis represeat QC limits.
|
I
|
!
|
|
24 ACID-PPFRM 277152
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IT ANALYTICAL SERVICES

Sanford, Cohen and Associates TABLE CQ1-SD
April 21, 1992 QUALITY CONTROL SAMPLES 5815 MIDDLEBROOK PIKE
CHEMICAL ANALYSES KNOXVILLE. TN
Client Project ID: Sanford, Cohen and Associates Job Number: SON 51018
F
DUPLICATE ANALYSIS
Results in mg/kg (ppb) dry weight
Sample Matrix: Soil
Client Sample ID: ESMO01007SF/88594
Lab Sample ID:  SS8493
Parameter Original Sample Duplicate RPD
antimony 3.8250 3.7240 2.7
arsenic 5.2100 - 5.7000 9.0
beryllium _ 0.8850 0.8870 02
cadmium 0.5000 U 0.5000 U
chromium 21.0330 21.4810 2.1
copper 23.5590 22.4090 5.0
lead 13.5600 15.3900 12.6
mercury | 0.1000 U 0.1000 U
nickel 15.1230 16.8510 10.8
selenium 0.2000 U 0.2000 U
silver 0.5000 U 0.5000 U
thallium 0.2960 0.2910 1.7
zinc 67.0510 67.2710 0.3

Date of Digestion: 04/01/92 (ICP), 04/06/92 (GFAA)
Date of Analysis: 04/02/92 (ICP), 04/07/92 (CVAA), 04/06/92 (GFAA)

RPD = Relative percent difference

LU Ccmpoundwasana]yudforbmmde!ected. The number is the detection limit for the sample.

25 METALS\PP.FRM
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TABLE CQ1-SB
QUALITY CONTROL SAMPLES
CHEMICAL ANALYSES

IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE
KNOXVILLE, TN

Sanford, Cohen and Associates
April 8, 1992

. Client Project ID: Sanford, Cohen and Associates Job Number: SON 50938

N

VOLATILE ORGANIC TARGET COMPOUND LIST

Resuilts in ug/kg (ppb)

Sample Matrix: Soil

Client Sample ID: Method Blank
Lab Sample ID:  VB03172

Compound Concentration Compound Concentration
chioromethane 10 U 1,2-dichioropropane 5 U
bromomethane 10 U cis-1,3-dicbloropropene 5 U
vinyl chloride - 10 U trichloroethene 5 U
chloroethane 10 U dibromochloromethane 5 U
methylene chloride 1 3 1,1,2-trichioroethane 5 U
acetone 10 U benzene 5 U
. carbon disulfide 5 U trans-1,3-dichloropropene 5 U
1,1-dichloroethene 5 U bromoform 5 U
1, 1-dichloroethane s U 4-methyi-2-pentanone 10 U
1,2-dichloroethene (total) 5 U 2-hexanone 10 U
chioroform 5 U tetrachlorocthene 5 U
1,2-dichioroethane 5 U 1,1,2,2-tetrachloroethane 5 U
2-butanone 16 U toluene 1 12
1,1, 1-trichioroethane 5 U chlorobenzene 5 U
carbon tetrachloride 5 U ethylbenzene 5 U
vinyl acetate 10 U styrene 5 U
bromodichloromethane s U xylieaes (total) 2 I
1,1,2-trichlorotrifluoroethane 5 U
U - Compound was analyzed for but not detected. The number is the detection limit for the sample.
] - Indicates an estimated value less than the detection limit.
Date of Analysis: 03/17/92
Dilution Factor:  1.00
|
WRECIZA. FRM
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Sanford, Cohen and Associates TABLE CQ1-SB IT ANALYTICAL SERVICES

; QUALITY CONTROL SAMPLES 5815 MIDDLEBROOK PIKE
. April 10, 1992 CHEMICAL ANALYSES KNOXVILLE. TN
Client Project ID: Sanford, Coben and Associates Job Number: SON 50975

r

VOLATILE ORGANIC TARGET COMPOUND LIST

Resuits in ug/kg (ppb)

Sample Matrix: Soil

Ciient Sample ID: Method Blank
Lab Sample ID:  VB03252

Compound Concentration Compound " Concentration
chioromethane i0 U 1,2-dichloropropane 5 U
bromomethane 10 U cis-1,3-dichloropropene 5 U
vinyl chioride - 10 U trichlorcethene 5 U
chioroethane 10 U dibromochloromethane 5 U
methylene chloride 2 ] 1,1,2-trichloroethane 5 U
acetone 10 U benzene 5 U
(. carbon disulfide 1 7 trans-1,3-dichloropropene 5 U
1,1-dichloroethene 5 U bromoform 5 U
1, 1-dichloroethane 5 U 4-methyl-2-pentanone 1 U
1,2-dichloroethene (total) 5 U 2-hexanone 10 U
chloroform 5 U tetrachloroethene 5 U
1,2-dichloroethane 5 U 1,1,2,2-tetrachloroethane 5 U
2-butanone 10 U toluene 5 U
1,1, 1-trichioroethane s U chiorobenzene 5 U
carbon tetrachloride 5 U ethylbenzene 5 U
vinyl acetate 10 U styrenc ~ 5 U
bromodichloromethane 5 U xylenes (total) 5 U
1,1,2-trichlorotrifluoroethane 5 U
U - Compoundwasanalyudforbutnotdetected. The number is the detection limit for the sample.
J - Indicates an estimated value iess than the detection limit.
Date of Analysis: 03/25/92
Dilution Factor:  1.00
®
) 3 \CLPAVOA-TCL.FRM 27790 :



Sanford, Cohen and Associates

April 21, 1992

Client Project ID: Sanford, Cohen and Associates

TASLE CQ1-358

QUALITY CONTROL SAMPLES
CHEMICAL ANALYSES

IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE
KNOXVILLE. TN

Job Number: SON 50985

’

VOLATILE ORGANIC ANALYSIS

Client Sampie ID: Method Blank
Lab Sample ID:  VB03262

Compound
chioromethane
bromomethane

vinyl chloride
chioroethane
methylene chloride
scetone

carbon disulfide
1,1-dichloroethene
1,1-dichloroethane
1,2-dichloroethene (total)
chioroform
1,2-dichloroethane
2-butanone
1,1,1-trichioroethane
carbon tetrachloride
vinyl acetate

bromodichloromethane

Concentration
10 U
10 U
10 U
10 U
13
5 3
5 U
5 U
5 U
5 U
5 U
5 U
10 U
5 U
5 U
10 U
5 U

Results in #g/kg (Ppb)

Sample Matrix: Soil

Compound
1,2-dichicropropane
cis-1,3-dichioropropene
trichloroethene
dibromochloromethane
1,1,2-trichloroethane
benzene
trans-1,3-dichloropropene
bromoform
4-methyl-2-pentancoe
2-hexanone
tetrachloroethene
1,1,2,2-tetrachlorocthane
toluene

chlorobenzene
ethylbenzene

styrene

xylenes (total)

1,1,2-trichlorotrifiuorcethane

Concentration

5 U
s U
5 U
5 U
5 U
5 U
5 U
5 U
10 U
10 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U

U - Compound was analyzed for but not detected. The number is the detection limit for the sample.

J - Indicates an estimated value less than the detection Limit.

Date of Analysis: 03/26/92

D-44
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Sanford, Cohen and Associates

April 21, 1992

Client Project ID: Sanford, Cohen and Associates

TABLE CQ1-SB

QUALITY CONTROL SAMPLES
CHEMICAL ANALYSES

IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE
KNOXVILLE. TN

Job Number: SON 50998

”

VOLATILE ORGANIC ANALYSIS

Client Sample ID: Method Blank
Lab Sample ID:  VB0327

Compound
chloromethane

bromomethane

viny! chloride -
chioroethane
methylene chloride
acetone

carbon disulfide
1,1-dichloroethene
1,1-dichloroetbhane
1,2-dichlorcethene (total)
chioroform
1,2-dichloroethane
2-butanone
1,1,1-trichloroethane
carbon tetrachloride
vinyl acetate

bromodichioromethane

10
10
10
10

5

Concentration

U

U
U
U
U
U
U
U
U
u
U
U
U
U
U
U
U

Results in pzg/kg (ppb)

Sample Matrix: Soil

Compound
1,2-dichloropropane
cis-1,3-dichloropropene
trichlorocthene
dibromochloromethane
1,1,2-trichloroethane
beazene
trans-1,3-dichloropropene
bromoform
4-methyl-2-pentanone
2-hexanone
tetrachioroethene
1,1,2,2-tetrachloroethane
toluene

chlorobeazene
ethylbenzene

styrene

xyleaes (total)

1,1,2-trichlorotrifluorocthane

Concentration

th Wth th W Wt L

10

O VA VA VS S
C!C!C!C‘.C!C‘.C!C!CC:‘.GGC!C!GGGC‘.

U - Compound was analyzed for but not detected. The number is the detection limit for the sample.

] - Indicates an estimated value ess than the detection limit.

Date of Analysis: 03/27/92

D-45
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IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE
KNOXVILLE TN

Sanford, Cohen and Associates
April 21, 1992

TABLE CQ1-SB
QUALITY CONTROL SAMPLES
CHEMICAL ANALYSES

. Client Project ID: Sanford, Cohen and Associates Job Number: SON 51018

F

VOLATILE ORGANIC ANALYSIS

Results in ug/kg (ppb)

Sample Matrix: Soil

Client Sample ID: Method Blank
Lab Sample ID:  VB0327

Cogm' und Concentration Compound Concentration
chloromethane 10 U 1,2-dichloropropane s U
bromomethane 10 U cis-1,3-dichloropropene 5 U
vinyl chloride A 10 U trichloroethene 5 U
chiocroethane 10 U dibromochioromethane 5 U
methylene chioride 5 U 1,1,2-trichiorocthane 5 U
acetone 10 U benzene 5 U
. carbon disulfide 5 U trans-1,3-dichloropropene 5 U
1, 1-dich10roetb@e 5 U bromoform 5 U
1, 1-dichloroethane 5 U 4-methyl-2-pentanone 10 U
1,2-dichioroethene (total) 5 U 2-hexanone 10 U
chloroform 5 9] tetrachloroethene 5 U
1,2-dichloroethane 5 U 1,1,2,2-tetrachloroethane 5 U
2-butanone 10 U toluene 5 U
1,1,1-trichlorocthane 5 U chlorobenzene 5 U
carbon tetrachloride 5 U ethylbenzene 5 U
vinyl acetate 10 U styrene 5 ©C
bromodichloromethane 5 U xylenes (total) 5 U
1,1,2-trichlorotrifluoroethane s U

U - Compound was analyzed for but not detected. The number is the detection limit for the sample.
J - indicates an estimated vaiue less than the detection limit.

Date of Analysis: 03/27/92

3 ACLIVOA-TCL.FRM 277197




Sanford, Cohen and Associates TABLE CQ1-SB IT ANALYTICAL SERVICES

April 8, 1992 QUALTITY CONTROL SAMPLES 5815 MIDDLEBROOK PIKE
P CHEMICAL ANALYSES KNOXVILLE, TN
Client Project ID: Sanford, Cohen and Associates Job Number: SON 50938

Analysis Sheet 1 of 2
SEMIVOLATILE TARGET COMPOUND LIST

Results in ug/kg (ppb)
Sample Matrix: Soil

Client Sample ID: Method Blank
Lab Sampie ID:  HOO066

Compound Concentration Compound Concentration
phenol. 33 U bis(2-chicroethoxy)methane 330 U
bis(2-chloroethyl)ether 330 U 2,4-dichiorophenol ’ 330 U
2-chlorophenol 33 U 1,2,4-trichlorobenzene 33 U
1,3-dichlorobenzene 330 U naphthatene 330 U
1,4-dichlorobenzene - 330 U 4-chloroaniline 330 U
benzyl alcohol 330 U hexachlorobutadiene 330 U
1,2-dichlorobenzene 330 U 4-chloro-3-methylphenol 330 U
2-methylphenol 330 U 2-methylnaphthaiene 330 U
bis(2-chioroisopropyljether 330 U hexachlorocyclopentadiene o 330 U
4-methylphenol 330 U 2,4,6-trichlorophenol 330 U
n-nitroso-di-n-propylamine 330 U 2,4,5-trichlorophencl 1,600 U
hexachloroethane 330 U 2-chloronaphthalene 330 U
nitrobenzene 330 U 2-pitroaniiine 1,600 U
isophorone . 330 U dimethyl phthalate 33 U
2-nitrophenol 330 U acenaphthylene 330 U
2,4-dimethylphenc! 330 U 2,6-dinitrotoluene 330 U
benzoic acid 1,600 U

u - Compoundwasmalyudforbmnotdetected. The number is the detection limit for the sample.
I - Indicnl:esanutimtedvaluclessﬂnn&wdetectioniimit. ’

Date of Extraction:  03/17/92
Date of Analysis: 03/25/92
Dilution Factor: 1.00

20 \SEMIVOAITCL.FRM
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Sanford, Cohen and Associates TABLE CQ1-SB IT ANALYTICAL SERVICES

April 8, 1992 QUALITY CONTROL SAMPLES 5815 MIDDLEBROCK PIKE
’ CHEMICAL ANALYSES KNOXVILLE, TN
Client Project ID: Sanford, Cohen and Associates Job Number: SON 50938

Analysis Sheet 2 of 2

SEMIVOLATILE TARGET COMPOUND LIST (continued)

Results in pg’kg (ppb)
Sampie Matrix: Soil

Client Sample [D: Method Blank
Lab Sample ID:  HO0066

Compound Concentration Compound Concentration
3-nitroaniline 1,600 U anthracene 33 U
acenaphthene 330 U di-n-butyiphthalate ' 330 U
2,4-dinitrophenol 1,600 U fiuoranthene 330 U
4-nitrophenol 1,600 U pyrene 330 U
dibenzofuran ] 330 U butylbenzyiphthalate 330 U
2,4-dinitrotoluene 330 U 3,3’-dichlorobenzidine 660 U
diethylphthalate 330 U benzo(a)anthracene 330 U
4-chjorophenyl-phenylether 330 © chryseane 330 U
fluorene 33 U bis(2-ethyihexyl)phthalate 330 U
4-pitroaniline 1,600 U di-n-octylphthalate 330 U
4,6-dinitro-2-methylphenol 1,600 U benzo({b)fluoranthene 33 U
p-nitrosodiphenylamine! 330 U benzo(k)fluoranthene 330 U
4-bromophenyi-phenylether 330 U benzo(a)pyrene 33 U
hexachlorobenzene 330 U indeno(1,2,3-cd)pyrene 330 U
pentachliorophenol 1,600 U dibenzo(a,h)anthracene 330 U
phenanthrene 330 U benzo(g,h.i)perylene 330 U

U - Compound was anaiyzed for but not detected. The number is the detection limit for the sample.
J - Indicates an estimated value less than the detection limit.
1 - Detected as diphenylamine.

Date of Extraction:  03/17/92

Date of Analysis: 03/25/92
Dilution Factor: 1.00

21 \SEMIVOATCL.FRM
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Sanford, Cohen and Associates TABLE CQ1-SB IT ANALYTICAL SERVICES

April 10, 1992 QUALITY CONTROL SAMPLES 5815 MIDDLEBROOK PIKE
P CHEMICAL ANALYSES KNOXVILLE, TN
. Client Project ID: Sanford, Cohen and Associates Job Number: SON 50975

Analysis Sheet 1 of 2

SEMIVOLATILE TARGET COMPOUND LIST

Results in ug’kg (ppb)
Sample Matrix: Soil

Client Sample ID: Method Blank
Lab Sample ID: HO0106

Compound Concentration Compound Concentration
phenol 330 U bis(2-chloroethoxy)methane 33 U
bis(z-c-hloroethyl)ether 330 U 2,4-dichiorophenol : 330 U
2-chlorophenol 330 U 1,2 4-trichlorobenzene 330 U
1,3-dichlorobenzene : 330 U naphthalene 330 U
1,4-dichlorobenzene 330 U 4-chloroaniline 330 U
benzyl alcohol 330 U bexachlorobutadiene 330 U
1,2-dichiorobenzene 330 U 4-chloro-3-methyiphenol 330 U
2-methylphenol 33 U 2-methyinaphthalene 330 U
. bis(2-chioroisopropylether 330 U hexachlorocyclopentadiene 330 U
4-methylphenol 33 U 2,4,6-trichlorophenol 330 U
n-nitroso-di-n-propylamine 330 U 2,4,5-trichlorophenol 1,600 U
hexachioroethane 330 U 2-chloronaphthalene 330 U
nitrobenzene 330 U 2-nitroaniline 1,600 U
isophorone 330 U dimethyl phthalate 330 U
2-nitrophencl 33 U acenaphthyiene 33 U
" 2,4-dimethylphencl 330 U 2,6-dinitrotoluene 330 U
benzoic acid 1,600 U

U - Compound was analyzed for but not detected. The pumber is the detection limit for the sample.
jy - Indicates an estimated value less than the detection limit.

Date of Extraction: 03/23/92
Date of Analysis: 03/30/92
Dilution Facter: 1.00

17 \SEMIVOAITCL.FRM




Sanford, Cohen and Associates TABLE CQ1-38B IT ANALYTICAL SERVICES

. QUALITY CONTROL SAMPLES 5815 MIDDLEBROOCK PIKE
April 10, 1992 CHEMICAL ANALYSES KNOXVILLE. TN
. Client Project ID: Sanford, Cohen and Associates Job Number: SON 50975

Analysis Sheet 2 of 2

SEMIVOLATILE TARGET COMPOUND LIST (continued)
Results in pg'kg (ppb)
Sample Matrix: Soil

Client Sampie ID: Method Blank
Lab Sample ID: HO106

Compound Concentration Compound Concentration
3-nitroaniline 1,600 U anthracene 330 U
acenaphthene 330 U di-n-butylphthalste 330 U
2,4-dinitrophenol 1,600 U fluoranthene 330 U
4-nitrophenol 1,600 U pyrene 330 U
dibenzofuran ) 330 U butylbenzylphthalate 330 U
2,4-dinitrotoluene 330 U 3,3'-dichlorobenzidine 660 U
diethylphthalate 33 U benzo(g)anthracene 330 U
4-chiorophenyl-phenylether 3% U chrysene 330 U
. fluorene 330 U bis(2-ethylhexyl)phthalate 52 17
4-pitroaniline 1,600 U di-n-octylphthalate 330 U
4,6-dinitro-2-methylphenol 1,600 U benzo(b)fluoranthene 330 U
n-nitrosodiphenylamine’ 330 U benzo(k)fluoranthene 330 U
4-bromophenyl-phenylether 330 U benzo(a)pyrene 330 U
bexachlorcbenzene 330 U indeno(1,2,3-cd)pyrene 330 U
pentachlorophenol 1,600 U dibenzo(a,h)anthracene 330 U
phenanthrene 330 U benzo(g,h.i)perylene 330 U

- Indicatamaﬁmedvaluelasthmthedetecﬁonlimit.

U - Compoundwasam.lyzedforbutnotdetec:ed. The number is the detection limit for the sample.
J
1 - Detected as diphenylamine.

Date of Extraction: 03/23/92
Date of Analysis: 03/30/92
Dilution Factor: 1.00

18 \SEMIVOAITCL.FRM
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Sanford, Cohen and Associates TABLE CQ1-SB IT ANALYTICAL SERVICES

ril 16, 1992 QUALITY CONTROL SAMPLES 5815 MIDDLEBROOK PIKE
A CHEMICAL ANALYSES KNOXVILLE. TN
Client Project ID: Sanford, Cohen and Associates Job Number: SON 50952

Analysis Sheet 1 of 3

p

BASE/NEUTRAL EXTRACTABLE ORGANIC ANALYSIS

Results in pg/kg (ppb)

Sampie Matrix: Soil

Client Sample ID: Method Blank 1
Lab Sample ID:  BLOO85

Compound Concentration Compound Concentration
acenaphthene 33 U bis(2-chioroisopropyl)ether 330 U
acenaphthylene 33 U bis(2-ethylhexyl)phthalate 330 U
anthracene - 330 U 4-bromopheny] phenyl ether 330 U
benzidine 1,700 U 2-chloronaphthalene 330 U
benzo(a)anthracene 330 U 4-chiorophenyl phenyl ether 330 U
benzo(b)fluoranthene 330 U chrysene 330 U
benzo(k)fluoranthene 330 U dibenz(a,h)anthracene 330 U
benzo(a)pyrene 330 U di-n-butylphthalate 330 U
benzo(g,h, i)perylene 330 U 1,2-dichlorobenzene 330 U
butylbenzylphthaiate 33 U 1,3-dichlorobenzene 330 U
bis(2-chloroethoxy)methane 330 U 1,4-dichlorobenzene 330 U
bis(2-chloroethyl)ether 330 U

U - Compound was analyzed for but not detected. The number is the detection limit for the sample.
J - Indicates an estimated value less than the detection limit.

Date of Extraction:  03/19/92 -
Date of Analysis: 03/30/92

11 BNE-PP.FRM 2797
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Sanford, Coben and Associates TABLE CQ1-SB IT ANALYTICAL SERVICES

April 16, 1992 QUALITY CONTROL SAMPLES 5815 MIDDLEBROOK PIKE
. CHEMICAL ANALYSES KNOXVILLE. TN
Client Project ID: Sanford, Cohen andﬂﬁgiogxgieg Sheet 2 of 3 Job Number: SON 50952
F
BASE/NEUTRAL EXTRACTABLE ORGANIC ANALYSIS
{continued)
Results in pg/kg (ppb)

Sample Matrix: Soil

Client Sample ID: Metbod Blank 1
Lab Sample [D:  BLO085

Compound Concentration ~ Compound Concentration

3,3 dichlorcbenzidine 660 U hexachioroethane 330 U
diethylphthalate 33 U indeno(1,2,3-cd)pyrene 330 U
dimethy] phthalate 330 U isophorone 330 U
2,4-dinitrotoluene 330 U naphthalene 330 U
2,6-dinitrotoluene 33 U nitrobenzene 330 U
. di-n-octyl phthalate 330 U n-pitroso-di-n-propylamine 33 U

1,2-diphenylhydrazine(1) 330 U n-pitrosodimethylamine 33 U
fluoranthene 330 U n-nitrosodiphenylamine(2) 330 U
fluorene 330 U phenanthrene 330 U
hexachlorobenzene 330 U pyrene 330 U
hexachlorobutadiene 330 U 1,2,4-trichlorobenzene 330 U
hexachiorocyclopeatadiene 330 U

(1)-Screened for as azobenzene

(2)-Detected as diphenylamine

u - Compmmdwasanalymdforh:tnotdeﬁected. The number is the detection limit for the sample.
I - Indicates an estimated value less than the detection limit.

Date of Extraction: 03/19/92
Date of Analysis: 03/30/92

This method blank applies to the following samples: EBG03059SD, EBG04029SD, EBG3059SD MS, EBG03059SD MsSD.

|
12 BNE-PEFRM 279 ‘
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April 16, 1992 QUALITY CONTROL SAMPLES 5815 MIDDLEBROOK PIKE
CHEMICAL ANALYSES KNOXVILLE, TN
. Client Project ID: Sanford, Cohen and Associates Job Number: SON 50952
Analysis Sheet 2 of 3

—

ACID EXTRACTABLE ORGANIC ANALYSIS

Results in ug/kg (ppb)

Sample Matrix: Soil

Client Sample ID: Method Blank 1
Lab Sample ID: BLOOSS

Compound Concentration Compound Concentration

4-chlore-3-methylphencl 330 U 2-nitrophenol 330 U

2-chlorophenol - 330 U 4-nitrophenol 1,700 U

2,4-dichlorophenol 330 U pentachlorophenol 1,700 U

2,4-dimethylpherol 330 U phenol 336 U

2,4-dinitrophenol 1,700 U 2,4,6-trichiorophenol 330 U
. 2-methyl-4,6-dinitrophenol 1,700 U

U - Compound was analyzed for but not detected. The number is the detection limit for the sample.
J - Indicates an estimated value less than the detection limit.

Date of Extraction: 03/19/92
Date of Analysis: 03/30/92




San.forcl, Cohen and Associates TABLE C R1-SB IT ANALYTICAL SERVICES

April 16, 1992 QUALITY CONTROL SAMPLES 5815 MIDDLEBROOK PIKE
CHEMICAL ANALYSES KNOXVILLE, TN
. Client Project ID: Sanford, Cohen and Associates Job Number: SON 50952

Analysis Sheetl1of 3

F

BASE/NEUTRAL EXTRACTABLE ORGANIC ANALYSIS

Results in ug/kg (ppPb)

Sample Matrix: Soil

Client Sample ID: Method Blank 2
Lzb Sample [D: BLO176

Q_oggo&d Concentration Compound . Concentration
acenaphthene 330 U bis(2-chloroisopropyljether 330 U
acenaphthylene 330 U bis(2-ethylhexyl)phthalate 330 U
anthracene 330 U 4-bromopheny! pheny! ether 33 U
benzidine 1,700 U 2-chloronaphthalene 330 U
benzo(a)anthracene 330 U 4-chiorophenyl phenyl ether 33 U
benzo(b)fluoranthene 330 U chrysene 330 U

. benzo(iflucranthene 33 U dibenz(a, b)anthracene 330 U
benzo(a)pyrene 330 U di-n-butylphthalate 330 U
benzo(g,h,)perylene 330 U 1,2-dichiorobenzene 33 U
butylbenzyiphthalate 330 U 1,3-dichlorobenzene 330 U
bis(2-chloroethoxy)methane 330 U 1,4-dichlorobenzene 330 U
bis(2-chioroethyl)ether 330 U

U - Compoundwssanalymdforbmnotdetacted. The number is the detection Limit for the sample.
I - Indieamanwﬁmatedvﬂuelﬁs_thmthedetecticmlimit.

Date of Extraction:  03/31/92
Date of Analysis: 04/03/92

. i 22 BNEPP.FRM 2742

D-54
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Sanford, Cohen and Associates

April 16, 1992

. Client Project ID: Sanford, Cohen andﬂ

TABLE CQ1-58
QUALITY CONTROL SAMPLES

CHEMICAL

Associates
nalysis

ANALYSES

Sheet 2 of 3

IT ANALYTICAL

SERVICES

5815 MIDDLEBROOK PIKE

KNOXVILLE. TN
Job Number:

SON 50952

r

BASE/NEUTRAL EXTRACTABLE ORGANIC ANALYSIS
(continued)

Client Sample ID: Method Blank 2

Lab Sample ID:  BLO176

Compound

3,3 dichiorobenzidine
diethyiphthalate
dimethyl ph_thalate
2,4-dinitrotoluene
2,6-dinitrotoluene
di-n-octyl phthalate
1,2-diphenythydrazine(1)
fluoranthene

fluorene
hexachlorobenzene
hexachlorobutadiene

hexachiorocyclopentadiene

Results in #g/kg (ppb)

Sample Matrix: Soil

Concentration Compound

660 U hexachloroethane
330 U indeno(1,2,3-cd)pyrene
330 U isophorone
330 U naphthalene
330 U nitrobenzene
330 U p-nitroso-di-n-propylamine
330 U n-nitrosodimethylamine
330 U a-nitrosodiphenylamine(2)
33 U phenanthrene
330 U pyrene
330 U 1,2,4-trichlorobenzene
330 U

(1)-Screened for as azobenzene

(2)-Detected as diphenylamine

Concentration

330
330
330
330
330
330
330
330
330
330
330

U - Compoundwasam]ymdforlmtnotdetected. The number is the detection limit for the sample.

J

Date of Extraction:
Date of Analysis:

03/31/92
04/03/92

- lndiwaanwﬁmmdvaluelmthmthedaecﬁonlimit.

=== = = B = A = =R

This method blank applies to the foﬂMg samples: EBG03059SD RE, EBG03059SD MSD RE, EBG03059SD MS RE.

D-55
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Sanford, Cohen and Associates TABLE CQ1-SB IT ANALYTICAL SERVICES

: QUALITY CONTROL SAMPLES 5815 MIDDLEBROOK PIKE
April 16, 1992 CHEMICAL ANALYSES KNOXVILLE. TN
. Client Project ID: Sanford, Cohen and Associates Job Number: SON 50952

Analysis Sheet 3 of 3

F

ACID EXTRACTABLE ORGANIC ANALYSIS

Results in ug/kg (ppb)

Sample Matrix: Soil

~'ient Sample ID: Method Blank 2
b Sample ID:  BLO176

Compound Concentration Compound Concentration
4-chloro-3-methylphenol 330 U 2-pitrophenol 336 U
shlorophenol 330 U 4-nitrophenol 1,700 U
dichioropheaol 330 U peatachiorophenol 1,700 U
#.Jimethylphenol 33 U phenol 330 U
<dinitrophenol 1,700 U 2,4,6-trichlorophenol 330 U
. _sthyl-4 6-dinitrophenol 1,700 U

- Compomdwasanalymdforbutnotdetected. The number is the detection limit for the sample.
- Indicates an estimated value less than the detection limit.

je of Extraction: 03/31/92
te of Analysis: 04/03/92

24 ACID-PP.FRM 27777
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Sanford, Cohen and Associates TABLE CQR1-SB IT ANALYTICAL SERVICES

[ 5815 MIDDLEBROOK PIKE
April 21, 1992 QUALITY CONTROL SAMPLES
. CHEMICAL ANALYSES KNOXVILLE. TN
- - : h -
Client Project ID: Sanford, Cohen an%%gio}?g%s cheet 1 of 3 Job Number: SON 509?5

F

BASE/NEUTRAL EXTRACTABLE ORGANIC ANALYSIS

Results in ug/kg (ppb)

Sample Matrix: Soil

Client Sample ID: Method Blank
Lab Sample ID:  BL0128

Compound Concentration Compound - Concentration

acenaphthene 330 U bis(2-chloroisopropyl)ether 330 U
acenaphthylene 330 U bis(2-cthylhexyl)phthalate 35 J
anthracene 330 U 4-bromophenyl phenyl ether 330 U
benzidine 1,700 U 2-chloronaphthalene 330 U
benzo(a)anthracene 33 U 4-chloropheny] phenyl ether 330 U
benzo(b)fiuoranthene 330 U chryseae 330 U

. benzo(k)fluoranthene 330 U dibenz(a, h)anthracene 330 U
benzo(a)pyrene 336 U di-n-butylphthalate " 330 U
benzo(g, b, )perylene 330 U 1,2-dichlorobenzene 330 U
butylbenzyiphthatate 330 U 1,3-dichlorobenzene 336 U
bis(2-chloroethoxy)methane 330 U 1,4-dichlorobenzene 330 U
bis(2-chioroethyl)ether 33 U

U - Compound was analyzed for but not detected. The number is the detection limit for the sample.
J - Indicates an estimated value less than the detection limit.

Date of Extraction: 03/25/92
Date of Analysis: 03/30/92

12 BNE-PP.FRM 2792
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Sanford, Cohen and Associates

April 21, 1992

TABLE CQ1-5SB
CONTROL SAMPLES

QUALITY

CHEMICAL ANALYSES

Client Project ID: Sanford, Coben an ﬁgﬁ?ﬁ? Sheet 2 of 3

IT ANALYTICAL

SERVICES

5815 MIDDLEBROCK PIKE

KNOXVILLE. TN
Job Number:

SON 50985

r

BASE/NEUTRAL EXTRACTABLE ORGANIC ANALYSIS
{continued)

Client Sample ID: Metbod Blank

Lab Sample ID:

BLO128

Compound

3,3 dichiorobenzidine
diethyliphthalate
dimethyl pl;thalate
2,4-dinitrotoluene
2,6-dinitrotoluene
di-n-octy! phtbaiate
1,2-diphenyihydrazine(1)
fluoranthene

fluorene
hexachlorobenzene
hexachlorobutadiene

hexachlorocyclopentadiene

Resuits in zg/kg (ppb)

Sample Matrix: Soil

;
TERE]
%

oo oo acaacca

330
330
330
330
330
330
330

Compound
hexachioroethane
indeno(1,2,3-cd)pyrene
isophorone

naphthalene

nitrobenzene
p-nitroso-di-n-propylamine
n-nitrosodimethylamine
n-nitrosodiphenylamine(2)
phenanthrene

pyrene

1,2,4-trichlorobenzene

(1) Screened for as azobenzene
(2) Detected as diphenylamine

Concentration

330
330
330
330
330
330
330
330
330
330
330

LU Compoundwasana.lymdforbutnotdetec!ed. The pumber is the detection limit for the sample.

J

Date of Extraction:
Date of Analysis:

03/25/92
03/30/92

- lndicamanﬁﬁms:edvﬂuelssﬂ:mthedetecﬁonlimit.

13

D-58
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Sanford, Cohen and Associates TABLE CQ1-SB IT ANALYTICAL SERVICES

ril 21, 1992 QUALITY CONTROL SAMPLES 5815 MIDDLEBROOK PIKE
. ap CHEMICAL ANALYSES KNOXVILLE. TN
Client Project ID: Sanford, Cohen andn%ﬁof?ﬁs Sheet 3 of 3 Job Number: SON 50985

ACID EXTRACTABLE ORGANIC ANALYSIS

Results in ug/kg (ppb)

Sample Matrix: Soil

Client Sample [D: Method Blank
Lab Sample [D: BLO128

Compound Concentration Compound Concentration

4-chloro-3-methylphenol 330 U 2-nitrophenol 330 U
2-chlorophenol 330 U 4-pitrophenol 1,700 U
2,4~dichlorophenol 330 U peatachlorophenol 1,700 U
2,4-dimethyiphenol 330 U phenol 330 U
2,4-dinitrophenol 1,700 U 2,4,6-trichlorophenol 330 U
2-methyl-4,6-dinitrophenol 1,700 U

U - Compound was analyzed for but not detected. The number is the detection limit for the sampie.
j - Indicates an estimated value less than the detection limit.

Date of Extraction: ~ 03/25/92
Date of Analysis: 03/30/92

14 ACID-#P.FRM 2787
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April 21, 1992 QUALITY CONTROL SAMPLES 5815 MIDDLEBROOK PIKE
. CHEMICAL ANALYSES KNOXVILLE. TN
Client Project ID: Sanford, Cohen and Associates Job Number: SON 50998

Analysis Sheet 2 of 2
"
SEMIVOLATILE ORGANICS ANALYSIS (continued)

Resuits in zg/kg (ppd)
Sample Matrix: Soil

Client Sampie ID: Method Blank
Lab Sample ID: BLO128

Compound Concentration Compound Concentration
3-nitroaniline 1,600 U anthracene 330 U
acenaphthene 330 U di-n-butyiphthaiate 33 U
2,4-dinitrophenol 1,600 U fluoranthene 330 U
4-pitrophenol 1,600 U pyrene 33 U
dibenzofuran - 330 U butylbenzylphthalate 330 U
2,4-dinitrotcluene 330 U 3,3’ -dichlorobenzidine 660 U
diethylphthalate 330 U benzo{a)anthracene 33 U
4-chiorophenyl-phenyiether 330 U chrysene 330 U

. fluorene 33 U bis(2-ethylhexyl)phthalate 33 U
4-pitroaniline 1,600 U di-n-octylphthalate 330 U
4,6-dinitro-2-methylphenol 1,600 U benzo(b)fivoranthene 330 U
n-nitrosodiphenylamine' 330 U benzo(k)flucranthene 330 U
4-bromophenyl-phenylether 3% U benzo(a)pyrene 33 U
hexachiorobenzene 33 U indeno(1,2,3-cd)pyrene 33 U
pemﬂoﬁphml 1,600 U dibenzo(a,h)anthracene 330 U
phenanthrene 33 U benzo(g,h,i)perylens 330 U

(1) Detected as diphenylamine.

U - Compound was analyzed for but not detected. The number is the detection limit for the sample.
J - Indicates an estimated value jess than the detection limit.

Date of Extraction: 03/25/92
Date of Analysis: 03/30/92

10 \SEMIVOAYTCL.FRM 413792

D-61

687+




Sanford, Cohen and Associates

April 21, 1992

i i - Sanford, Coh i
Client Project ID o enandﬂﬁgslo;xsagess Sheet 1 of 2

IT ANALYTICAL SERVICES
TABLE CQ1-SB
QUALITY CONTROL SAMPLES 5815 MIDDLEBROOK PIKE

CHEMICAL ANALYSES KNOXVILLE. TN

Job Number: SON 51018

F

SEMIVOLATILE ORGANICS ANALYSIS
Results in pg/kg (ppb)
Sample Matrix: Soil

Client Sample ID: Method Blank

Lab Sample ID:  BLO170

Compound

phenol
bis(2-chloroethyl)etber
2-chlorophenol
1,3-dichlorobenzene
1,4-dichlorobenzene
benzyl alcobol
1,2-dichiorobenzene
2-methylphenol
bis(2-chloroisopropylether
4-methyliphenol
n-nitroso-di-n-propylamine
bexachloroethane
nitrobenzene

isophorone

2-mitrophenol
2,4-dimethylphenol
benzoic acid

Concentration
33 U
330 U
330 U
330 U
330 U
33 U
3306 U
33 U
330 U
33 U
33 U
33 U
33 U
33 U
33 U
330 U

1,600 U

Compound Concentration
bis(2-chloroethoxy)methane 330 U
2,4-dichlorophenol ' 3306 U
1,2,4-trichlorobenzene 330 U
naphthaiene 330 U
4-chioroaniline 330 U
hexachiorobutadiene 330 U
4-chloro-3-methylphenol 330 U
2-methylnaphthalene 330 U
hexachlorocyclopentadiene 330 U
2,4,6-trichiorophenol 33 U
2,4,5-trichlorophenol 1,600 U
2-chloronaphthalene 33 U
2-pitroaniline 1,600 U
dimethy! phthalate 330 U
acenaphthylene 330 U
2,6-dinitrotoluene 330 U

U - Compound was analyzed for but not detected. The number is the detection limit for the sample.
J - Indicates an estimated value less than the detection limit.

Date of Extraction:  03/30/92
Date of Analysis:  04/02/92

11 \SEMIVOANTCL.FRM 471392
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. Client Project ID: Sanford, Cohen and Associ

Sanford, Coben and Associates TABLE CQ1-SB

ia
Analysgeg Sheet 2 of 2

SEMIVOLATILE ORGANIC ANALYSIS (continued)

Results in gg/'kg (ppb)
Sample Matrix: Soil

Client Sample ID: Method Blank
Lab Sample ID:  BLO170

Compound Concentration Compound
3-pitroaniline 1,600 U anthracene
acenaphthene 330 U di-n-butylphthalate
2,4-dinitrophenol 1,600 U fluoranthene
4-pitrophenol 1,600 U pyrene

dibenzofuran - 330 U butylbenzyiphthalate
2,4-dinitrotoluene 330 U 3,3'-dichlorobenzidine
diethyiphthalate 33 U benzo(a)anthracene
4-chlorophenyl-pbenylether 336 U chrysene

fluorepe 330 U bis(2-ethylhexyl)phthaiate
4-nitroaniline 1,600 U di-n-octylphthalate

4 6-dinitro-2-methylphenol 1,600 U benzo(b)flucranthene
n-nitrosodiphenylamine' 330 U benzo(k)fluoranthene
4-bromophenyl-phenylether 330 U benzo(a)pyrene
bexachlorobenzene 330 U indeno(1,2,3-cd)pyrene
pentachiorophenol 1,600 U dibenzo(a,h)anthracene
phenanthrene 330 U benzo(g,h,i)perylene

(1) Detected as diphenylamine.
U - Compoundwasanalyudforbutnotdaected. The pumber is the detection Limit for the sample.
I - hdiumanwﬁmtedvﬂuelssﬂnnmedaécﬁonlimit.

Date of Extraction:  03/30/92
Date of Ansalysis: 04/02/92

12

D-63

330
330
330
330
330

330
330
330
330
330
330
330
330
330

\SEMIVOATCL.FRM 413/97

U

U
U
U
U
u
U
U
U
U
U
U
U
U
U
u

IT ANALYTICAL SERVICES

April 21, 1992 QUALITY CONTROL SAMPLES 5815 MIDDLEBROOK PIKE
CHEMICAL ANALYSES KNOXVILLE. TN

Job Number: SON 51018

Concentration

837 * B



Sanford, Cohen and Associates TABLE CQ1-SB
May 29, 1992 QUALITY CONTROL SAMPLES
’ CHEMICAL ANALYSES

Client Project ID: Sanford, Cohen an%%gﬁg{@ Sheet 1 of 2

SEMIVOLATILE ORGANIC ANALYSIS
Results in pgkg (ppb)
Sample Matrix: Soil

Client Sample ID: Method Blank 1
Lab Sample ID: HO451

Compound Concentration Compound

phenol 330 U bis(2-chloroethoxy)methane
bis(2~chloroethyl)ether 33 U 2,4-dichlorophencl
2-chlorophenol 330 U 1,2,4-trichiorobenzene
1,3-dichlorobenzene 330 U naphthalene
1,4-dichiorobenzene 330 U 4-chloroaniline

benzyl alcohol 330 U hexachlorobutadiene
1,2-dichlorobenzene 330 U 4-chioro-3-methylphenol
2-methylphenol 330 U 2-methyinaphthalene
bis(2-chloroisopropyl)ether 330 U hexachlorocyciopentadiene
4-methylphenol 33 U 2,4,6-trichlorophenol
n-nitroso-di-n-propylaimine 330 U 2,4,5-trichlorophenol
hexachioroethane 336 U 2-chloronaphthaiene
nitrobenzene 330 U 2-nitroaniline

isophorone 330 U dimethy! phthalate
2-pitrophenol 330 U acenaphthylene
2,4-dimethylphencl 330 U 2,6-dinitrotolucne

benzoic acid 1,600 U

IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE
KNOXVILLE, TN

Job Number: SON 51263

Concentration
330
330
330
330
330
330
330
330
330
330

1,600
330
1,600
330
330
330

C!CJC!GC!C!C:C!CGC!GC!CC:G

U - Compomdwasamlymdforbtnmtdetected. The numbser is the detection limit for the sample.

J - hdimmwﬁmwdvaluelmsthmthedetecﬁonﬁmit.

Date of Extraction: 04/30/92
Date of Anpalysis: 05/05/92

11

D-64
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Sanford, Cohen and Associates TABLE CQ1-SB gffn?&%osg{vplg

May 29, 1992 QUALITY CONTROL SAMPLES KNOXVILLE, TN
CHEMICAL ANALYSES

Cli j : rd, Coh i Job N :
lient Project ID: Sanfo en andﬂ.#gsf)gxgess Sheet 2 of 2 ob Number: SON 51263

”

SEMIVOLATILE ORGANIC ANALYSIS (continued)
Results in zg/kg (ppb)
Sample Matrix: Soil

Client Sample ID: Method Blank 1
Lab Sample ID:  HO451

Compound Concentration Compound %mmﬁon
3-nitroaniline 1,600 U anthracene 330 U
acenaphthene 330 U di-n-butyliphthalate 330 U
2.4-dinitrophenol 1,600 U flucranthene 330 U
4-nitrophenol ‘ 1,600 U pyrene 330 U
dibenzofuran 330 U butylbenzylphthalate 82 J
2,4-dinitrotoluene 33 U 3,3"-dichlorobenzidine 660 U
diethylphthalate 330 U benzo{a)anthracene 330 U
4-chiorophenyl-phenyletber C 330 U chrysene 330 U
fluorene 330 U bis(2-ethylhexyl)phthalate 330 U
4-pitroaniline 1,600 U di-n-octylphtbalate 330 U
4,6-dinitro-2-methylphenol 1,600 U benzo(b)fluoranthene 330 U
p-nitrosodiphenylamine’ 33 U benzo{k)fluoranthene 330 U
4-bromophenyl-phenylether 330 U benzo(a)pyrene 330 U
hexachlorobenzene 33 U indeno(1,2,3-cd)pyrene 330 U
pentachlorophenol 1,600 U dibenzo(a, hjanthracene 3360 U
phenanthrene 330 U benzo(g,h,i)perylene 330 U

- lndicaxwanutimaxedvalueleesﬂ:mmedewcﬁonlimit.

u - Compoundwasanalymdforhutnotdetected. The number is the detection limit for the sample.
J
1 - Detected as diphenylamine.

Date of Extraction: 04/30/92
Date of Analysis: 05/05/92

This method blank applies to sampie EBB16001BSD.

12 \SEMIVOAVTCL.FRM 4/13/9-
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IT ANALYTICAL SERVICES

ls\da:;o;g: i:;;l;n aad Associes QUALI TTYA BCLOEN TCRQOTL- SSBQ MPLES ggx‘mm? LEBE TEIOOK PIRE
CHEMICAL ANALYSES
. Client Project ID: Sanford, Cohen andn.égﬁisageg Sheet 1 of 2 Job Number: SON 51263
SEMIVOLATILE ORGANIC ANALYSIS
Results in ug/kg (ppb)
Sample Matrix: Soil

Client Sample ID: Method Blank 2

Lab Sample ID:  HO0447
Compound Concentration M Coﬁcent.ration
phenol 33 U bis(2-chloroethoxy)methane 330 U
bis(2-chloroethyl)ether 330 U 2,4-dichlorophenol 330 U
2-chlorophenol 330 U 1,2,4-trichiorobenzene 330 U
1,3-dichlorobenzene 330 U naphthalene 330 U
1,4-dichiorobenzene 33 U 4-chloroaniline 330 U
benzyl slcobol 33 U hexachiorobutadiene 33 U
1,2-dichlorobenzene 33 U 4-chloro-3-methylphenol 33 U

. 2-methylphenol 330 U 2-methylnaphthalene 330 U

bis(2-chloroisopropyl)ether 33 U hexachiorocyclopentadiene 330 U
4-methylphenol 330 U 2,4, 6-trichlorophenol 330 U
n-nitroso-di-n-propylamine 330 U 2,4,5-trichlorophencl 1,600 U
hexachloroethane 330 U 2-chloronaphthalene 330 U
nitrobenzene 330 U 2-nitroaniline 1,600 U
isophorone 33 U dimoethyl phthalate 330 U
2-nitrophenol 330 U acenaphthylene 330 U
2,4-dimethylphenol ) 330 U 2,6-dinitrotoluene 330 U
benzoic acid 1,600 U

U - Compound was anaiyzed for but not detected. The number is the detection limit for the sample.
J - Indicates an estimated vaiue less than the detection limit.

Date of Extraction: 04/29/92
Date of Analysis: 05/05/92

15 . \SEMIVOATCL.FRM 4/13/92




Sanford, Cohen and Associates TABLE CQ1-S8 IT ANALYTICAL SERVICES

5815 MIDDLEBROOK PIKE
May 29, 1992 QUALITY CONTROL SAMPLES
CHEMICAL ANALYSES ENOXVILLE, TN
Client Project ID: Sanford, Cohen a“dn%%?f‘sai"é sheet 2 of 2 Job Number: SON 51263

SEMIVOLATILE TARGET COMPOUND LIST (continued)
Results in ug/kg (ppb)
Sample Matrix: Soil

Client Sample ID: Method Biank 2
Lsb Sample ID:  HO447

Compound Concentration Compound ) Conceptration
3-nitroaniline 1,600 U anthracene 330 U
acenaphthene 330 U di-n-butylphthalate 330 U
2,4-dinitrophenol 1,600 U fluoranthene 330 U
4pitrophenol 1,600 U pyrene 330 U
dibenzofuran 330 U butylbenzylphthaiate 330 U
2,4-dinitrotoluene 330 U 3,3'-dichiorobenzidine 660 U
diethylphthalate 330 U benzo(ajanthracene 330 U
4-chlorophenyl-phenyiether 330 U chrysene 330 U
fiuorene 330 U bis(2-ethythexyl)phthalate 330 U
4-pitroaniline 1,600 U di-p-octylphthalate 330 U
4 6-dinitro-2-methylphenol 1,600 U benzo(b)fluoranthene 330 U
p-nitrosodiphenylamine! 33 U benzo(k)flucranthene 330 U
4-bromophenyl-phenylether 330 U benzo{a)pyrene 330 U
hexachlorobenzene 330 U indeno(1,2,3-cd)pyrene 33 U
pentachlorophenal 1,600 U dibenzo(a,h)anthracene 330 U
phenanthrene 330 U benzo{g,h,i)perylene 330 - U

- lndicatﬁanaﬁmmdvaluelasthmthe detection Limit.

u - Compoundwasamlyzedforbu:notdetected. T'henumberisﬁledetecﬁonlimitforthesample.
J
1 - Detected as diphenylamine.

Date of Extraction: 04/29/92
Date of Analysis: 05/05/92

This method blank applies to sample EBB19003SD.

16 ASEMIVOAITCL.FRM &4/13/92

D-67

682.3-8%




Sanford, Cohen and Associates
April 10, 1992

TABLE CQ1-SB
QUALITY CONTROL SAMPLES

CHEMICAL ANALYSES
Client Project ID: Sanford, Cohen and Associates

IT ANALYTICAL SERVICES
5815 MIDDLEBROOQOK PIKE
KNOXVILLE, TN

Job Number: SON 50975

.f

METALS ANALYSIS

Results in mg/kg (ppm)

Sample Matrix: Soil

Client Samplie ID: Method Blank
Lab Sample ID: PBSEA664/PBSE4708/PBSCS050
antimony 3 U
arsenic 02 U
beryllium 0.1 U

’ cadmium 05 U
chromium 1 U
copper 1 U
lead 02 U
mercury 0.1 U
nickel 2 U
selenium 02 U
silver 05 U
thallium 02 U
zinc 05 U

U - Compound was analyzed for but not detected. The number is the detection limit for the sample.

Digestion Date:
Analysis Date:

03/25/92 (ICP) 03/27/92 (GFAA)

03/26/92 (CVAA), 03/30/92 (ICP), 03/26/92 through 03/29/92 (GFAA)

32
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Sanford, Cohen and Associates
April 16, 1992

TABLE CQ1-SB

QUALITY CONTROL SAMPLES

CHEMICAL ANALYSES
Client Project ID: Sanford, Cohen and Associates

IT ANALYTICAL SERVICES
5815 MIDDLEBRCOOK PIKE
KNOXVILLE, TN

Job Number: SON 50952

’

PRIORITY POLLUTANT METALS ANALYSIS

Results in mg/kg (ppm) dry weight

Client Sampile ID: Method Blank
Lab Sample ID:  PBSC5044/PBSE4636/PBSE4626

Compound
antimony
arsenic

beryllium

Digestion Date:  03/23/92 (ICP), 03/20/92 (GFAA)

Analysis Date: 03/24/92 (ICP), 03/25/92 (GFAA), 03/24/92 (CVAA)

Sample Matrix: Soil

§
é

0.2
0.1
0.5

0.2
0.1

0.2
0.5
02
1.6

el =D I = T =T == T = T = N = N = =

U - Compound was analyzed for but not detected. The number is the detection limit for the sample.

31
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Sanford, Coben and Associates TABLE CR1-SB

April 21, 1992 QUALITY CONTROL SAMPLES
CHEMICAL ANALYSES

Client Project ID: Sanford, Cohen and Associates

F

PRIORITY POLLUTANT METALS ANALYSIS

Results in mg/kg (ppm)

Sample Matrix: Soil

Client Sampie ID: Method Blank
Lab Sample ID: PBSC5060/PBSE4732/PBSE4765

Compound
antimony

arsenic

Digestion Date:  04/01/92 (ICP), 04/06/52 (GFAA)
Analysis Date: 04/02/92 (ICP), 04/06/92 (GFAA)

U - Compotmdwasam.lymdforhutnotdetected. The number is the detection limit for the sample.

14

Concentration

0.2
0.1
0.5

g g c «a

0.2
0.1

0.2
0.5
0.2
1.2

¥
(o B s B o B = R e B

IT ANALYTICAL SERVICES
5815 MIDDLEBROCK PIKE
KNOXVILLE TN

Job Number: SON 50998



Sanford, Cohen and Associates
April 21, 1992

TABLE CQ1-SB

QUALITY CONTROL SAMPLES

CHEMICAL ANALYSES

. Client Project ID: Sanford, Cohen and Associates

IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE
KNOXVILLE, TN

Job Number: SON 50985

PRIORITY POLLUTANT METALS ANALYSIS

Results in mg/kg (ppm)

Sample Matrix: Soil

Client Sample ID: Method Blank

Lab Sample ID: PBSCS5056/PBSE470S/PBSEAT00
antimony 3 U
arsenic 02 U
beryllium 0.t U
cadmium 05 U
chromium 1 U
copper 1

. lead 02 U
mercury 0.1 U
nickel 2 U
selenium 02 U
siiver 05 U
thallium 02 U
zinc 0.8

U - Compo:mdwasamlymdforlmtnotdetected. The number is the detection limit for the sample.

Digestion Date:  03/26/92 (GFAA), 03/27/92 (ACP)
Anatysis Date: 03/30/92 (ICP, CVAA), 03/29/92 through 04/01/92 (GFAA)

D-72
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Sanford, Cohen and Associates TABLE CQ1-SB IT ANALYTICAL SERVICES

ril 21, 1992 QUALITY CONTROL SAMPLES 5815 MIDDLEBROOCK PIKE
. A2 CHEMICAL ANALYSES KNOXVILLE. TN
Client Project ID: Sanford, Cohen and Associates Job Number: SON 51018

;

PRIORITY POLLUTANT METALS ANALYSIS

Results in mg/kg (ppm)

Sample Matrix: Soil

Client Sample ID: Method Blank
Lab Sample ID: PBSCS060/PBSE4732/PBSEA765

Compound Concentration
antimony 3 U
arsenic 02 U
beryllium 0.1 U
cadmium 05 U
chromium 1 U
® - 2
lead 02 U
mercury 01 U
nickel 2 U
selenium 02 U
silver 05 U
thallium 02 U
zinc 1.2

Digestion Date: ~ 04/01/92 (ICP), 04/06/92 (GFAA)
Analysis Date: 04/02/92 (ICP), 04/07/92 (CVAA), 04/06/92 (GFAA)

U - Compound was anaiyzed for but not detected. The number is the detection Limit for the sample.

D-73
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Sanford, Cohen and Associates IT ANALYTICAL SERVICES

TABLE CQ1-SB 5815 MIDDLEBROOK P
May 29, 1992 QUALITY CONTROL SAMPLES Kgquvm TN e
CHEMICAL ANALYSES
Client Project ID: Sanford, Cohen and Associates Job Number: SON 51263

e
METALS ANALYSIS
Results in mg/kg (ppm)

Sampie Matrix: Soil

Client Sample ID: Method Blank
Lab Sample ID:  PBSE4968/PBSE4970/PBSC5094

Analyte Result

antimony 3 U

- arsenic 02 U
beryllium 01 U

cadmium 05 U

chromium 1 ©

. copper 1 U
lead 02 U

mercury 01 U

nickel 2 U

selenium 02 U

silver 05 U

thallium 02 U

zinc 05 U

Date of Digestion: 05/01/92
Date of Analysis: 05/06/92 (ICP), 05/14/92 (CVAA), 05/04 through 05/06/92 (GFAA)

U - Compound was analyzed for but not detected. The number is the detection limit for the sample.
20 \REC\ID.FRM

D-74
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Sanford, Cohen and Associates TABLE CQ2-SS IT ANALYTICAL SERVICES

June 23, 1992 QUALITY CONTROL SAMPLES 5815 MIDDLEBROOK PIKE
. CHEMICAL ANALYSES KNOXVILLE, TN
Client Project ID: Sanford, Cohen and Associates Job Number: SON 51247

SOIL VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Results in pg/kg (ppb) dry weight
Client Sampie ID: EMBB18001SE/89240
Lab Sample ID:  K1130
Conc. Spike .
Compound Added Sampie Conc. MS Conc. MS % Rec.
1,1-dichloroethene 68.5 7 U 63.8 93
trichlorocthene 68.5 7 U 65.5 96
benzene 68.5 7 U 59.7 87
toluene o 68.5 7 U 60.5 88
chlorobenzene 68.5 7 U 62.7 2
‘I' Conc.

Coripound Spike Added MSD Conc. MSD % Rec. % RPD
1,1-dichiorosthene 68.5 69.7 102 -9
trichioroethene 68.5 68.5 100 -4
benzene 68.5 63.0 2] 5
toluene 68.5 61.4 90 -2

chlorobenzene 68.5 65.1 95 -3

RPD = Relative Percent Difference
U - Compound was analyzed for but not detected. The number is the detection limit for the sample.
J - Indicates an estimated value less than the detection lmit.

Date of Anslysis: 04/27/92

9 ) RECWMS-MSD38.FRM
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Sanford, Cohen and Associates TABLE CQ2-SS IT ANALYTICAL SERVICES

J 231992 QUALITY CONTROL SAMPLES 5815 MIDDLEBROOK PIKE
e e CHEMICAL ANALYSES KNOXVILLE, TN
Client Project ID: Sanford, Cohen and Associates Job Number: SON 51247

Analysis Sheet 1 of 2

SOIL SEMIVOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Results in pg/kg (ppb) dry weight
Client Sample ID: EMBB18001SD/89243
Lab Sample [D:  K1133
- Conc.

Compound Spike Added Sample Conc. MS Conec. - MS % Rec.
phenol 9,120 450 U 8,530 94 =*
2-chiorophenol 9,120 450 U 9,720 107 *
1,4-dichiorobenzene 4,560 450 U 3,180 70
n-pitroso-di-n-propylamine 4,560 T 450 U 4,310
1,2,4-trichlorobenzene 4,560 450 U 3,540 78
4-chloro-3-methyiphenol 9,120 450 U 8,620 95
scenaphthene 4,560 450 U 3,870 85
4-nitropbenol 9,120 2,200 U 7,390 81
2,4-dinitrotoluene 4,560 450 U 3,490 77
pentachlorophenol 9,120 2,200 U 1,710 85
pyrene 4,560 450 U 3,250 "

Date of Extraction: 04/27/92
Date of Analysis: 05/01/92

U - Compoundwasamlymdforhﬂnotdetected. The pumber is the detection limit for the sample.
J - Indicates an estimated value less than the detection limit.

*Values are outside QC Iimits.

25 RECMSMSDID.FRM
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Sanford, Cohen and Associates TABLE CQR2-SS IT ANALYTICAL SERVICES

June 23, 1992 QUALITY CONTROL SAMPLES 5815 MIDDLEBROOK PIKE
CHEMICAL ANALYSES KNOXVILLE. TN
Client Project ID: Sanford, Cohen and Associates Job Number: SON 51247

Analysis Sheet 2 of 2

SOIL SEMIVOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

(continued)
Results in pg/kg (ppb) dry weight
Client Sample ID: EMBB18001SD/89243
Lab Sampie ID:  K1133
Conc.

Coropound Spike Added MSD Conc. MSD %Rec. % RPD
phenol 9,100 6,500 " 28
2-chlorophenol 9,100 7,910 87 21
1,4-dichlorcbenzene 4,550 3,170 70 0
n-nitroso-di-n-propylamine 4,550 3,900 86 10
1,2,4-trichlorobenzene 4,550 3,470 76 3
4-chioro-3-methylphenol 9,100 7,870 86 10
acenaphthene 4,55C 3,850 85 ]
4-nitrophenol 9,100 8,050 88 -8
2,4-dinitrotoluene 4,550 3,400 75 3
pentachiorophenol 9,100 8,640 95 -11
pyrene 4,550 3,300 73 -3

RPD = Relative Percent Difference

Date of Extraction: ~ 04/27/92

Date of Analysis: 05/01/92

u - Compomdwasanalyudforbunnotdetected. Theuumberisﬂledetecﬁonlimitfor&esample.

] - Indicates an estimated value less than the detection limit.

26 \RECMSMSDID.FRM
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Sanford, Cohen and Associates

June 23, 1992

TABLE CQ2-SsS
QUALITY CONTROL SAMPLES
CHEMICAL ANALYSES

. Client Project ID: Sanford, Cohen and Associates

IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE
KNOXVILLE, TN

Job Number: SON 51247

”

MATRIX SPIKE RECOVERY
Results in mg/kg (ppm) dry weight
Sample Matrix: Soil

Client Sample ID: EMEBB18001SF/82945

Lab Sample ID:  K1136

nicke_l
selenium
silver
thallium

Control Spiked
Limit % R Sample Result

75-125 42

75-125 8.5 -
75-125 53
75-125 3.7
75-125 26
75-125 26
10,900
75-125 12.7
75-125 1.6
75-125 49
75-125 0.8
75-125 4
5.6
75-125 71.7

Sample Resuilt

4

5.4

0.2
05 U

8

3

9,610

4.9

0.4

02 U

05 U

0.3
259

50
4.0
5.0
5.0

20

25
100
2.0
1.0

1.0
5.0
5.0

Spike Added % Recovery

76.0
77.5
102.0
740 N
90.0
92.0
1,290.0
390.0 N
120.0
88.8
20.0
20.0
106.0
91.6

u - Compomdwmumlymdforbﬂnotdeucted. The number is the detection limit for the sample.
N - Spiked sample recovery outside contro] limits.

Date of Digestion: 05/18/92
Date of Analysis: 05/26/92 (ICP), 05/18/92 through 05/21/92 (GFAA),

% Solids:

100.0

05/18/92 (CVAA)

RECQ2D.FREM
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IT ANALYTICAL SERVICES

E;:}fro;‘g, CI:;;ZCH and Associates QUQLIT:’.HEEETESE-SEAMPLES %13 MIDDLEBROOK PIKE
. ’ CHEMICAL ANALYSES XVILLE, TN
“lient Project ID: Sanford, Cohen and Associates Job Number: SON 51263

;

SOIL SURROGATE PERCENT RECOVERY SUMMARY

VOLATILE
Toluene-D8 BFB 1,2 Dichloroethane-D4
Client Sample ID (81-117%)* (74-121 %)* (70-121 % )*
EBB16001BSE/89890 104 103 96
EBB19003SE/90438 106 99 94
Method Blank 105 107 99

*Values in parenthesis represent QC limits.

WREC2A FAM

D-79
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Sanford, Cohen and Associates TABLE CQ2-SR ISTS gﬁ?&gg{‘f;%

June 1, 1992 QUALITY CONTROL SAMPLES XVILLE
CHEMICAL ANALYSES KNO - TN

Client Project ID: Sanford, Cohen and Associates Job Number: SON 51257

r

SOIL SURROGATE PERCENT RECOVERY SUMMARY

VOLATILE
Toluene-D8 BFB 1,2 Dichioroethane-D4
_ Client Sample ID {81-117%)* (74-121%)* (70-121%3*
EBB15005SE/89589 83 98 99
Method Blank 105 107 299

*Values in parenthesis represent QC Iimits.

D-80

8821 €




Sanford, Cohen and Associates TABLE CQ2-SR IT ANALYTICAL SERVICES

June 23, 1992 QUALITY CONTROL SAMPLES 5815 MIDDLEBROOK PIKE
CHEMICAL ANALYSES KNOXVILLE, TN
. Client Project ID: Sanford, Cohen and Associates Job Number: SON 51247

F

SOIL SURROGATE PERCENT RECOVERY SUMMARY

VOLATILE
Teoluene-D38 BFB 1,2 Dichloroethane-D4
Client Sample ID (81-117%)* (74-121%)* (70-121%)*

EBB017001SE/89337 105 ) " o9 |
EBB180001SE/89236 109 92 100
EMBR18001SE/89240 9 2 9%

Method Blank 1 101 97 97

*Vglues in parenthesis represent QC limits.
10 \RECI2A.FRM

D-81
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TABLE CQ2-SR IT ANALYTICAL SERVICES

Sanford, Cohen and Associates

June 23, 1992 QUALITY CONTROL SAMPLES 5815 MIDDLEBROOK PIKE
. CHEMICAL ANALYSES KNOXVILLE, TN
Client Project ID: Sanford, Cohen and Associates Job Number: SON 51247

F

SOIL SURROGATE PERCENT RECOVERY SUMMARY

VOLATILE
Toluene-D8 BFB 1,2 Dichloroethane-D4
Client Sample ID (81-117%)* {T4-121%)* (70-121 %)*
Method Blank 2 99 99 " 100
EMBB18001SE MS/89240 96 92 98
EMBBI18001SE MSD/89240 9% 91 100

*Values in parenthesis represent QC limits.

D-82




IT ANALYTICAL SERVICES

Sanford, Cohen and Associates TABLE CQ2-SR

May 29, 1992 QUALITY CONTROL SAMPLES S RN O FIKE
. CHEMICAL ANALYSES '

Client Project ID: Sanford, Cohen and Associates Job Number: SON 51263

—

SOIL SURROGATE PERCENT RECOVERY SUMMARY

SEMIVOLATILE
2.4,6-
Nitro- 2-Fluoro- Terpheayl- 2-Fluoro- Tribromo-
Benzene-DS Biphenyl D14 Phenol-D5 Phenol Phenol
Client Sample ID (23-120%)* (30-115%1* (18-137%)* (24-113%)* (25-121%)* (19-122%)*
EBB16001BSD/89889 100 97 89 88 88 65
EBB19003SD/90437 108 95 g7 86 88 74
Method Blank 2 88 88 91 72 64 43
Method Blank 1 96 95 102 83 86 58
*Values in parenthesis represent QC limits.
19 RECZD.FRM
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TABLE CQ2-SR IT ANALYTICAL SERVICES

Associates
Sanford, Cohen and QUALITY CONTROL SAMPLES 5815 MIDDLEEROOK PIKE
e 2 CHEMICAL ANALYSES ENOXVILLE, TN
Client Project ID: Sanford, Cohen and Associates Job Number: SON 51257
SOIL SURROGATE PERCENT RECOVERY SUMMARY
SEMIVOLATILE
2,4,6-
Nitro- 2-Fluoro- Terphenyl- 2-Fluoro- Tribromo-
Benzene-D35 Biphenyl D14 Phenol-D3 Phenol Phenol
Client Sample ID 23.120%)*  (30-115%)*  (18-137%)* (24-113%)* (25-121%)y  (19-122%)*
EBB15005SD/89588 83 81 76 71 72 65
Method Blank 88 88 91 72 64 43
*Values in parenthesis represent QC limits.
16 \REC\2D.FRM
D-84
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Sanford, Cohen and Associates
June 23, 1992

QUALITY CONTROL SAMPLES
CHEMICAL ANALYSES

TABLE CQ2-SD

Client Project ID: Sanford, Cohen and Associates

IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE

KNOXVILLE, TN

Job Number: SON 51247

”

Results in mg/kg (ppm) dry weight

Client Sample ID: EMBBI18001SF/82945

Lab Sample ID: K1136

nickel
selenium
silver
thallinm

Date of Digestion: 05/18/92

Control Limit

6.0

0.5

25

4.0

1.0

DUPLICATE ANALYSIS

Sample Matrix: Soil

Original Sample

5.4
0.2
05 U

9,610
4.9
0.4

02 U

05 U

0.3
25.9

Duplicate RPD

3 U 200.0
5.2 4.2
0.2
05 U

9 11.8

5 50.0

11,600 18.8
17.8 113.9
0.4

6 18.2
02 U
05 U
62 U 200.0

30.0 14.7

Date of Analysis: 05/26/92 (ICP), 05/18/92 through 05/21/92 (GFAA), 05/18/92 (CVAA)

% Solids: 100.0

RPD = Relative percent difference

U - Compound was analyzed for but not detected. The number is the detection limit for the sample.
* - Duplicate analysis not within control limits.

D-86

REC2ZD.FRM
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Sanford, Cohen and Associates

May 29, 1992

Client Project ID: Sanford, Cohen and Associates

TABLE CQ2-S8

QUALITY CONTROL SAMPELS
CHEMICAL ANALYSES

IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE
KNOXVILLE, TN

Job Number: SON 51263

ﬂ

Client Sample ID: Method Blank
Lab Sample ID:  VB0501

Compound
chloromethane
bromomethane

vinyl chloride
chioroethane '
methylene chioride
acetone

carbon disulfide
1,1-dichloroethene

1, 1-dichloroethane
1,2-dichloroethene (total)
chioroform
1,2-dichioroethane
2-butanone
1,1,1-trichloroethane
carbon tetrachloride
vinyl acetate
bromodichloromethane

VOLATILE ORGANIC ANALYSIS

10
10
10
10

10

B L ot W
ccaeccddaccag o acaaaaq

10

10

Concentration

c

Results in pg/'kg (ppb)

Sampie Matrix: Seil

Compound
1,2-dichloropropane
cis-1,3-dichloropropene
trichloroethene
dibromochloromethane
1,1,2-trichloroethane
benzene

trans- 1,3-dichioropropene
bromoform
4-methyl-2-pentanone
2-hexanone
tetrachloroethene
1,1,2,2-tetrachloroethane
toluene

chlorobenzene
ethylbenzene

m

xylenes (total)

1,1,2-trichicrotriflucroethane

Concentration

s U

i th A th th W WA

[
[ B =]

U
U
U
U
U
U
U
U
U
U
§)
U
U
U
U
U
U

5
5
5
5
5
5
5
5

U - Compound was analyzed for but not detected. The number is the detection limit for the sample.
J - Indicates an estimated value less than the detection limit.

Date of Analysis: 05/01/92

WCLMWOA-TCLERM 2792




Sanford. Cohen and Associates TABLE CQ2-SB IT ANALYTICAL SERVICES

June 1. 1992 QUALITY CONTROL SAMPLES 5815 MIDDLEBROOK PIKE
une L CHEMICAL ANALYSES ENOXVILLE, TN
. Client Project ID: Sanford, Cohen and Associates Job Number: SON 51257

”

VOLATILE ORGANIC ANALYSIS

Results in ug/kg (Ppb)

Sample Matrix: Soil

Client Sample ID: Method Blank
Lab Sample ID:  VB0501

Compound Concentration Compound + Concentration

chloromethane 10 U 1,2-dichloropropane 5 U
bromomethane 10 U cis-1,3-dichloropropene 5 U
vinyi chloride N 10 U trichloroethene 5 U
chloroethane 10 U dibromochioromethane 5 U
methylene chloride 5 U 1,1,2-trichioroethane 5 C
acetone 100 U benzene 5 U
. carbon disulfide 5 U trans-1,3-dichloropropene 5 U
1,1-dichloroethene 5 U bromoform 5 U
1, 1-dichloroethane 5 U 4-methyl-2-pentanone 10 U
1,2-dichioroethene (total) 5 U 2-hexanone 10 U
chloroform 5 U tetrachlorocthene s U
1,2-dichioroethane 50 1,1,2,2-tetrachloroethane 5 U
2-butanone 10 U toluene 5 U
1,1,1-trichloroethane 5 U chiorobenzene 5 U
carbon tetrachloride 5 U ethylbenzene 5 U
vinyl acetats 10 U styrene 5 U
bromodichloromethane 5 U xylenes (total) 5 U
1,1,2-trichlorotriflucroethane 5 U

u - Compoundwasanalyzedforbutnotdetected. The number is the detection limit for the sample.
§J - Indicates an estimated value less than the detection limit.

Date of Analysis: 05/01/92

4 \CLP\WVOA-TCL.FRM 7%




Sanford, Cohen and Associates
June 23, 1992

TABLE CQ2-58
QUALITY CONTROL SAMPEES
CHEMICAL ANALYSES

Client Project ID: Sanford, Cohen and Associates

IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE
KNOXVILLE, TN .

Job Number: SON 51247

f

VOLATILE ORGANIC ANALYSIS

Results in pg/kg (ppb)

Sampie Matrix: Soil

Client Sample ID: Method Blaok 1
Lab Sample ID:  WB0427

Compound Concentration Compound
chloromethane 10 U cis-1,3-dichioropropene
bromomethane 10 U trichloroetbene

vinyl chioride - 10 U dibromochloromethane
chloroethane 10 U 1,1,2-trichloroethane
methylene chloride 27 benzene

acetone 100 U trans-1,3-dichloropropene
carbon disulfide 5 U bromoform

1, 1-dichloroethene 5 U 4-methyl-2-pentancne
1,1-dichloroethane 5 U 2-hexanone
1,2-dichioroethene (total) 5 U tetrachloroethene
chioroform 5 U 1,1,2,2-tetrachloroethane
1,2-dichloroethane 5 U toluene

2-butanone 10 U chlorobenzene

1,1, i-trichloroethane 5 U ethyibenzene

carbon tetrachloride 5 U styrene
bromodichloromethane .5 U xylenes (total)
1,2-dichloropropane 5 U 1,1,2-trichlorotrifiuoroethane

U - Compoundwasana]ymdforbutnotdetected. The number is the detection limit for the sample.
] - Indicates an estimated value less than the detection limit.

Date of Analysis: 04/27/92
This method blank applies to the following samples: EBBO17001SE, EBB180001SE and EMBB18001SE.

Concentration

Tk
& Ww Wk Lt W

=
¢ cddeaedaacdadacaaaadc

th W th b t th A W

\CLPAVOA-TCL.FRM 277792

687 " B



. Client Project ID: Sanford, Cohen and

P

3]

Sanford, Cohen and Associates

June 23, 1992

Client Sample ID: Method Blank 2
Lab Sample ID: WBO0519

Compound
chioromethane
bromomethane

viny! chloride
chloroethane
methylene chioride
acetone

carbon disulfide
1,1-dichloroethene
1,1-dichloroethane
1,2-dichloroethene (total)
chloroform
1,2-dichloroeﬂ;ane
2-butanone
1,1,1-trichloroethane
carbon tetrachloride
bromedichloromethane
1,2-dichlorcpropane

Date of Analysis: 0$5/19/92

TABLE CQ2-SB

QUALITY CONTROL SAMPLES
CHEMICAL ANALYSES

Associates

VOLATILE ORGANIC ANALYSIS

Concentration
10 U
1c U
0 U
10 U

2
10 U
10 U

5 U

5 U

50

5 U

5 U
10 U

5 U

5 U

50

5 U

Resuits in pg/kg (ppb)

Sample Matrix: Soil

Compound
cis-1,3-dichloropropene
trichloroethene
dibromochioromethane
1,1,2-trichioroethane
benzene
trans-1,3-dichloropropene
bromoform
4-methyl-2-pentanone
2-hexanone
tetrachloroethene
1,1,2,2-tetrachloroethane
toluene

chlorobenzene
ethylbenzene

styrene

xylenes (total)

1,1,2-trichlorotriflucroethane

IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE
KNOXVILLE, TN

Job Number: SON 51247

Concentration

B Wt Wk th th th W
c

i
=)

(=
e = = =T =T = = T = N = = S = S = S = S = =

Wi W A WL th LA A A

U - Compound was analyzed for but not detected. The number is the detection limit for the sample.
- Indicates an estimated value less than the detection limit.

This method blank applies to the following samples: EMBB18001SE MSD and EMBB18001SE MS.

WCLAVOA-TCL.FRM 277192
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Sanford, Cohen and Associates TABLE CQ2-SB IT ANALYTICAL SERVICES

QUALITY CONTROL SAMPLES 5815 MIDDLEBROOK PIKE
June 1, 1992 CHEMICLA ANALYSES ENOXVILLE, TN
Client Project ID: Sanford, Cohen and Associates Job Number: SON 51257

Analysis Sheet 1 of 2

#

SEMIVOLATILE ORGANIC ANALYSIS

Results in pg/kg (ppb)
Sample Matrix: Soil

Client Sample ID: Method Blank
Lab Sampie ID: H0447

Compound Concentration Compound Concentration
phenol 330 U bis(2-chloroethoxy)methane 330 U
bis(2-chloroethyl)ether 330 U 2,4-dichlorophenci . 330 U
2-chlorophenol 330 U 1,2,4-trichlorobenzene 330 U
1,3-dichlorcbenzene 330 U naphthalene 330 U
1,4-dichlorobenzene 330 U 4-chloroaniline 330 U
benzyl alcohol 330 U hexachlorobutadiene 330 U
1,2-dichlorobenzene 33 U 4-chioro-3-methylphenol 330 U
2-methylphencl 330 U 2-methylnaphthalene 336 U
bis(2-chloroisopropyl)ether 330 U hexachlorocyclopentadiens 330 U
4-methylphencl 33 U 2,4,6-trichlorophenol 330 U
n-nitroso-di-n-propylamine 330 U 2,4,5-trichlorophenol 1,600 U
hexachloroethane 330 U 2-chloronaphthalene 330 U
nitrobenzene 330 U 2-nitroaniline 1,600 U
isophorone 33 U dimethyl phthalate 330 U
2-nitrophenol 330 U acenaphthylene 330 U
2,4~dimethyiphenol 33 U 2,6-dinitrotoluene 330 U
benzoic acid 1,600 U

U - Compound was analyzed for but not detected. The number is the detection limit for the sampie.
J - Indicates an estimated value less than the detection limit.

Date of Extraction:  04/29/92
Date of Analysis: 05/05/92

12 \SEMIVOAITCL.FRM 4/13/92
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Sanford, Cohen and Associates TABLE CQR2-SB

June 1, 1992 QUALITY CONTROL SAMPLES
CHEMICAL ANALYSES

Client Project ID: Sanford, Cohen and, Assotiales g o0y 5 of 2

SEMIVOLATILE ORGANIC ANALYSIS (continued)

Results in ug/kg (ppb)
Sample Matrix: Soil

Client Sample ID: Method Blank
Lab Sampie ID: HO0447

Compound Concentration Compound
3-pitroaniline 1,600 U anthracene
acenaphthene 330 U di-n-butylphthalate
2,4-dinitrophenol 1,600 U fluoranthene
4-pitrophenol 1,600 U pyrene

dibenzofuran 336 U butylbenzylphthalate
2,4-dinitrotoluene 330 U 3,3'-dichiorobenzidine
diethylphthalate 330 U benzo{a)anthracene
4-chlorophenyl-phenylether 33 U chrysene

fluorene 336 U bis(Z-ethylhexyl)phthalate
4-pitroaniline 1,600 U di-n-octyiphthalate
4,6-dinitro-2-methyliphenol 1,600 U benzo(b)fluoranthene
p-nitrosodiphenylamine' 330 U benzo(k)fluoranthene
4-bromophenyl-phenylether 330 U benzo{a)pyrene
hexachlorobenzene 33 U indeno(1,2,3-cd)pyrene
pentachlorophenol 1,600 U dibenzo(a,h)anthracene
phenanthrene 330 U benzo(g,b.i)perylene

- Indicates an estimated value less than the detection limit.

IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE
KNOXVILLE, TN

Job Number: SON 51257

Concentration

330
330
330
330
330

330
330
330
330
330
330
330
330
330
330

U - Compound was analyzed for but not detected. The number is the detection limit for the sample.
J
1

- Detected as diphenylamine.

Date of Extraction: 04/29/92
Date of Analysis: 05/05/92

13

D-92

\SEMIVOAITCL.FRM 4/13/92

== === =T =~ T - B = R = A= R = R



Sanford, Cohen and Associates TABLE CQ2-SB IT ANALYTICAL SERVICES

June 23, 1992 QUALITY CONTROL SAMPLES 5815 MIDDLEBROCOK PIKE
CHEMICAL ANALYSES KNOXVILLE, TN
Client Project ID: Sanford, Cohen and Associates Job Number: SON 51247

fnalysis Sheet 1 of 2

SEMIVOLATILE ORGANIC ANALYSIS

Results in ug/kg (ppb)
Sample Matrix: Soil

Client Sample ID: Method Blank 1
Lab Sample ID:  HO0419

Compound Concentration Compound Concentration
phenol 330 U bis(2-chloroethoxy)methane 330 U
bis(2-chioroethyl)ether 330 U 2,4-dichlorophenol - 330 U
2-chlorophenol 33 U 1,2,4-trichlorobenzene 330 U
1,3-dichlorobenzene 330 U naphthalene 330 U
1,4-dichlorobenzene 33 U 4-chlorocaniline 330 U
benzyl alcobol 330 U hexachiorobutadiene 330 U
1,2-dichlorobenzene 33 U 4-chloro-3-methyiphenol 330 U
2-methylphenol 330 U 2-methylnaphthalene 330 U
bis(2-chloroisopropyl)ether 33 U hexachlorocyclopentadiene 330 U
4-methyiphenol 330 U 2,4,6-trichlorophenol 330 U
p-nitroso-di-n-propylamine 33¢ U 2,4,5-trichlorophenol 1,600 U
hexachioroethane 33 U 2-chloronaphthalene 33 U
nitrobenzene 33 U 2-nitroaniline 1,600 U
isophorone 33 U dimethyl phthalate 330 U
2-nitrophenol 33 U acenaphthylene 330 U
2,4-dimethylphenol 330 U 2,6-dinitrotoluene 330 U
benzoic acid 1,600 U

U - Compomdwasanﬂyudforbutnotdetected. The pumber is the detection limit for the sample.
J - Indicates an estimated value less than the detection limit.

Date of Extraction: 04/27/92
Date of Analysis: 05/01/92

15 \SEMIVOATCL.FRM 413792
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Sanford, Cohen and Associates TABLE CQ2-SB IT ANALYTICAL SERVICES

June 23, 1992 QUALITY CONTROL SAMPLES 5815 MIDDLEBRCOK PIKE
. CHEMICAL ANALYSES KNOXVILLE, TN
Client Project ID: Sanford, Cohen and Associates Job Number: SON 51247

Analysis Sheet 2 of 2
SEMIVOLATILE ORGANIC ANALYSIS {continued)

Results in pg/kg (ppb)
Sample Matrix: Soil

Client Sample ID: Method Blank 1
Lab Sample ID: HO0419

Compound Concentration Compound Concentration
3-pitroaniline 1,600 U anthracene 330 U
acenaphthene 330 U di-n-butylphthalate 330 U
2,4-dinitropbenoi 1,600 U fluoranthene 330 U
4-nitrophenol 1,600 U pyrene 330 U
dibenzofuran - 33 U butylbenzyiphthalate 330 U
2,4-dinitrotoluene 330 U 3,3’-dichlorobenzidine 660 U
diethylphthalate 330 U benzo(a)anthracene 330 U
4-chlorophenyl-phenylether 330 U chrysene 330 U
. fluorene 33 U bis(2-ethylhexy!)phthaiate 330 U

4-nitroaniline 1,600 U - di-n-octylphthalate 330 U
4 6-dinitro-2-methylphenol 1,600 U benzo(b)fluoranthene ' 330 U
n-pitrosodipbenyiamine’ 330 U benzo(k)fluoranthene 330 U
4-bromophenyl-pbenylether 33 U benzo(a)pyrene 330 U
hexachiorobenzene 330 U indeno(1,2,3-cd)pyreae 330 U
pentachiorophenol 1,600 U dibenzo(a,h)anthracene 330 U
phenanthrene 330 U benzo(g,h,i)perylene 330 U

u - Compoundwasam.lyudforbutnotdetected. The number is the detection limit for the sample.

j - [Indicates an estimated value less than the detection limit.

1 - Detected as diphenylamine.

Date of Extraction: 04/27/92
Date of Analysis: 05/01/92

This method blank applies to the foliowing samples: EBB017001SD, EBB180001SD and EMBB18001SD.

16 \SEMIVOAITCL.FRM 4/13/92
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Sanford, Cohen and Associates

Jupe 23, 1992

Client Project ID: Sanford, Coben

Client Sample ID: Method Blank 2

Lab Sample ID:  BLO595

Compound
phenol

bis(2-chloroethyl)ether
2-chlorophenol
1,3-dichlorobenzene
1,4-dichlorobenzene

benzyl alcohol
1,2-dichiorobenzene
2-methylphenol
bis(2-chloroisopropyljether
4-methylphenol
n-nitroso-di-n-propylamine
bexachlioroethane
nitrobenzene

isophorone

2-nitrophenol
2,4-dimethylphenol
benzoic acid

and Associates

TABLE CQ2-SB
QUALITY CONTROL SAMPLES
CHEMICAL ANALYSES

nnalzsis Sheet 1 of 2
SEMIVOLATILE ORGANIC ANALYSIS

Results in pg/kg (PPD)
Sampile Matrix: Soil

Concentration

330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
1,600

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
u

U

Compound
bis(2-chloroethoxy)methane
2,4-dichiorophencl
1,2,4-trichlorobenzene
naphthalene
4-chlorosniline
bexachiorobutadiene
4-chloro-3-methylphenol
2-methylnaphthalene
hexachlorocyclopentadiene
2,4,6-trichlorophenol
2,4,5-trichiorophenol
2-chloronaphthalene
2-nitroaniline

dimethyl phthaiate
acensphthyiene
2.6-dinitrotoluene

IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE
KNOXVILLE. TN

Job Number: SON 51247

Concentration
330
330
33C
330
330
330
330
330
330
330

1,600
330
1,600
330
330
330

CL‘GC!C!CGC!C!C!CJC!C‘.C‘.C!GC‘.

U - Compotmdwasanalymdforbmnotdetected. The number is the detection limit for the sample.

I - Indicatwanes&mledvaluelmthanthedetecﬁonﬁmh
Date of Extraction: 05/19/92
Date of Analysis: 06/10/92

17

SEMIVOANTCL-FRM 4/13/92
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Sanford, Cohen and Associates TABLE CQ2-SB IT ANALYTICAL SERVICES

June 23, 1992 QUALITY CONTROL SAMPLES 5815 MIDDLEBROOKX PIKE
© CHEMICAL ANALYSES KNOXVILLE, TN
Client Project ID: Sanford, Cohen and Associates Job Number: SON 51247

Analysis Sheet 2 of 2

SEMIVOLATILE ORGANIC ANALYSIS (continued)

Results in pg/kg (ppd)
Sample Matrix: Soil

Client Sample ID: Method Biank 2
Lab Sample ID:  BLO595

Compound Concentration Compound Concentration
3-pitroaniline 1,600 U anthracene 330 U
acenaphthene 330 U di-n-butylphthaiate ' 330 U
2,4-dinitrophenol 1,600 U fluoranthene 330 U
4-nitrophenol 1,606 U pyrene 330 U
dibenzofuran - 330 U butyibenzyiphthalste 60 J
2,4-dinitrotoluene 330 U 3,3’ -dichiorobenzidine 660 U
diethylphthalate 330 U benzo(s)anthracene 330 U
4-chlorophenyl-phenylether 330 U chrysene 330 U
fluorene 33 U bis(2-ethylhexyl)phthalate 41 J
4-nitroaniline 1,600 U di-n-octylphthalate - 330 U
4,6-dinitro-2-methylphenol 1,600 U benzo{b)fluoranthene 33 U
n-pitrosodiphenylamine’ 33 U benzo{k)fiuoranthene 330 U
4-bromophenyl-phenylether 330 U benzo(s)pyrene 330 U
hexachlorobenzene 330 U indeno(1,2,3-cd)pyrens _ 330 U
pentachlorophenol 1,600 U dibenzo(a,h)anthracene | 330 U
phenanthrene 33 U benzo(g,k,i)perylene 330 U

U - Compound was analyzed for but not detected. The number is the detection limit for the sample.
I - Indiwesmaﬁmatedvall_:cidnnﬂmdetectionlimit.
1 - Detected as diphenylamine.

Date of Extraction:  05/19/92
Date of Analysis: 06/10/92

This method blank applies to the following samples: EMBRB18001SD MS, EMBB18001SD MSD

18 \SEMIVOAYTCL.FRM 41397
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. Client Project ID: Sanford, Cohen and

Sanford, Cohen and Associates

TABLE CQ2-SB

June 1, 1992 QUALITY CONTROL SAMPLES

CHEMICAL ANALYSES
Associates

IT ANALYTICAL SERVICES
5815 MIDDLEBROCK PIKE
ENOXVILLE, TN

Job Number:

SON 51257

F

Client Sample ID: Method Blank
Lab Sample ID:  PBSI0094/PBSI0096/PBSC5098

Analyte
antimony
arsenic
beryllium
cadmium
chromium
copper
lead
mercury
nickel
selenium

silver

Date of Digestion: 05/22/92

METALS ANALYSIS
Results in mg/kg (ppm)

Sample Matrix: Soil

Result

0.2
0.1
0.5

0.2
0.1

0.2
0.5
0.2
1.2

Date of Analysis: 05/26/92 (ICP), 05/18/92 (CVAA), 05/26 - 05/28/92 (GFAA)

U - Compound was analyzed for but not detected. The pumber is the detection limit for the sample.

20
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Sanford, Cohen and Associates TABLE CQ2-SB IT ANALYTICAL SERVICES

June 23, 1992 QUALITY CONTROL SAMPLES 5815 MIDDLEBROOK PIKE
. CHEMICAL ANALYSES KNOXVILLE. TN
Client Project ID: Sanford, Cohen and Associates Job Number: SON 51247
METALS ANALYSIS
Results in mg/'kg (PP

Sample Matrix: Soil

Client Sample ID: Method Blank
Lab Saqxple D: PBSE4968}PBSE49‘70/PBSC5082

Analyte Result

antimony 3 U

arsenic 02 U
beryliium 0.1

cadmium 05 U

chromium 1 U

. copper 1 U
iron _ 2

lead 02 U

mercury 01 U

nickel 2 U

selenium 02 U

silver 05 U

thallium 02 U

zZinc 05 U

Date of Digestion: 05/01/92
Date of Analysis: 05/06/92 (ICP), 05/04/92 through 05/06/92 (GFAA), 05/05/92 (CVAA)

u - Compoundwasmlyzedforanotdetected. 'ihcnumberismedetecﬁonlimitforthcsample.

28 \RECD.FRM
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Sanford, Cohen and Associates TABLE CQ2-SB IT ANALYTICAL SERVICES

June 23, 1992 QUALITY CONTROL SAMPLES 5815 MIDDLEBROOK PIKE
. CHEMICAL ANALYSES KNOXVILLE, TN
Client Project ID: Sanford, Cohen and Associates Job Number: SON 51247

F

METALS ANALYSIS

Results in mg/kg (ppm)

Sample Matrix: Soil

Client Sample ID: Method Biank
Lab Sampie ID:  PBSI0055/PBSI0053/PBSC5059

Anslyte Resuit
sntimony 3 U
) arsenic 02 U
beryllium g1 U
cadmium 05 U
chromizm - 1 U
. copper 1 U
lead 02 U
mercury 01 U
nickel 2 U
selenium 02 U
silver 05 U
zinc 1.9

Date of Digestion: 05/18/92
Date of Analysis: 05/26/92 (ICP), 05/18/92 through 05/21/92 (GFAA), 05/18/92 (CVAA)

U - Compound was analyzed for but not detected. The number is the detection limit for the sample.

This method biank applies to the spike and duplicate analysis.

29 \RECUD.FRM
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Sanford, Cohen and Associates TABLE CQ1-WS IT ANALYTICAL SERVICES

. QUALIIY CONTROL SAMPLE 5815 MIDDLEBROOK PIKE
April 8, 1992 CHEMICAL ANALYSES KNOXVILLE. TN
. Client Project ID: Sanford, Cohen and Associates Job Number: SON 50938

WATER VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Resuits in gg/liter (ppb)

Client Sample ID: ESM07001GH/170701/170702/170703
Lab Sample ID:  SS7611 MS/S§7612 MSD

Conc. Spike »
Compound Sample Conc. Added MS Conc. MS % Rec.
1,1-dichloroethene 50.0 10 U 45.7 91
trichloroethene 50.0 13.0 63.8 102
benzene 50.0 10 U 51.7 103
toluene i 50.0 ic U 49.9 100
chlorobenzene 50.0 10 U 51.5 103
. Conc. Spike
Compound MSD Conc. Added MSD % Rec. % RPD
1,1-dichloroethene 50.0 49.1 98 -7
trichloroethene 50.0 68.4 111 -8
benzene 50.0 54.8 110 -7
toluene 50.0 52.6 105 -5
chlorobenzene 50.0 54.8 110 -1

RPD = Relative Percent Difference
U - Compound was analyzed for but not detected. The number is the detection limit for the sample.
J - Indicates an estimated value less than the detection limit.

Date of Analysis: 03/18/92

7 VW -MSD.FRM
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IT ANALYTICAL SERVICES

Sanford, Cohen and Associates TABLE CQ1-WS

April 8, 1992 QUALITY CONTROL SAMPLES iﬁg}?a‘mmnmugﬁoox PIKE
CHEMICAL ANALYSES '

Client Project ID: Sanford, Cohen and Associates Job Number: SON 50938

f

WATER SEMIVOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Results in xg/liter (ppb)

Client Sample ID: ESM07001GG/170705/170725
Lab Sample ID:  $S7620 MS/8S7621 MSD

Conc.
Spike Added Sample Conc. MS Conc. "MS % Rec.
acenaphthene 200 10 U 202 101
pyrene 200 i0 U 191 96
Conc.
Spike Added MSD Cone. MSD %Rec. %RPD
acenaphthene 200 205 102 -1
pyrene 200 196 98 2

RPD = Relative Percent Difference

Date of Extraction: 03/17/92
Date of Analysis: 03/26/92

U - Compound was analyzed for but not detected. The number is the detection limit for the sampie.
I - Indicates an estimated value less than the detection limit.

18 \REC\MS-MSDASV-WAT .FRM
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Sanford, Cohen and Associates TABLE CQ1-WR IT ANALYTICAL SERVICES

. QUALITY CONTROL SAMPLE 5815 MIDDLEBROOK PIKE
. April 8, 1952 CHEMICAL ANALYSES KNOXVILLE. TN
Client Project ID: Sanford, Cohen and Associates Job Number: SON 50938

WATER SURROGATE PERCENT RECOVERY SUMMARY

VOLATILE
Toluene-D8 BFB 1,2 Dichloroetbane-D4
Client ie ID {88-110%)* (86-115%)* (76-114%1*

EBGO01002WH/196714 97 94 96
ESM05001GH/ 196701 102 99 102
ESM07001GH/170701 101 99 99
ESMO7001GHMS/170702 92 90 91
ESMO07001GHMSD/ 170703 92 92 92
Method Blank 99 99 99

“Values in parenthesis represent USEPA contract required QC limits.




TABLE CQ1-WR IT ANALYTICAL SERVICES

Sanford, Cohen and Associates

; QUALITY CONTROL SAMPLES 5815 MIDDLEBROOK PIKE
April 16, 1992 CHEMICAL ANALYSES KNOXVILLE. TN
. Client Project ID: Sanford, Cohen and Associates Job Number: SON 50952

F

WATER SURROGATE PERCENT RECOVERY SUMMARY

VOLATILE
Toluene-D8 EFB 1,2 Dichlorocthane-D4
Client ie ID (88-110%)* {(86-115%)* (76-114%)*
Travel Blank 100 97 96
Method Blank 101 98 io1

*Values in parenthesis represent QC limits.

D-105
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IT ANALYTICAL SERVICES

Sanford, Cohen and Associates TABLE CQ1-WR 5815 DLEBROOR PIKE
April 21, 1992 QUALITY CONTROL SAMPLES MID

. CHEMICAL ANALYSES KNOXVILLE, TN
Client Project ID: Sanford, Cohen and Associates Job Number: SON 50998

B
WATER SURROGATE PERCENT RECOVERY SUMMARY

VOLATILE
Toluene-D8 BFB 1,2 Dichicroethane-D4
Client Sampie ID (88-110%)* (86-115%)* (76-114%)*
Travel Blank 103 100 ot '
Method Blank 96 97 92

*Values in parenthesis represent QC limits.

g \CLP\WVOA-TCLFRM 2787
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TABLE CQ1-WR IT ANALYTICAL SERVICES

sociates
Sa.nrfi'?rzdl, ciggzn and As QUALITY CONTROL SAMPLES 5815 MIDDLEBROOK PIKE
Ap ; CHEMICAL ANALYSES KNOXVILLE, TN
. Client Project ID: Sanford, Cohen and Associates Job Number: SON 50985

y

WATER SURROGATE PERCENT RECOVERY SUMMARY

VOLATILE
Toluene-D8 BFB 1,2 Dichioroethane-D4
Client Sample ID (88-110% )* (86-115%)* (76-114%)*
ESM08001 WH/171801 98 97 100
Travel Blank 98 100 102
Method Blank 9% 98 - %9

. *Values in parenthesis represent QC limits.
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4 Associates TABLE CQ1-WR IT ANALYTICAL SERVICES
Sanford, Cohen an QUALITY CONTROL SAMPLES 5815 MIDDLEBROOK PIKE

April 21, 1992 CHEMICAL ANALYSES KNOXVILLE, TN
. Client Project ID: Sanford, Coben and Associates Job Number: SON 51018

WATER SURROGATE PERCENT RECOVERY SUMMARY

VOLATILE
Toluene-D8 BFB 1,2 Dichioroethane-D4
Client e ID (88-110%)* {86-115%)* {76-114%)*
Travel Blank 97 98 51
. Method Blank 96 97 92

*Values in parenthesis represent contract required QC limits.

D-108
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. TABLE CQ1-WR
Sanford, Cohen and Associates QUALITY CONTROL SAMPLES

May 29, 1992 CHEMICAL ANALYSES

I Client Project ID: Sanford, Cohen and Associates

IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE

ENOXVILLE, TN

Job Number: SON 51263

:

WATER SURROGATE PERCENT RECOVERY SUMMARY

VOLATILE
Toluene-D8 BFE 1,2 Dichioroethane-D4
Client Sample ID (88-110%)* (86-115%)* (76-114%)*
ESMOS003WH/197885 108 109 97
Travel Blank 104 106 89
Method Blank 103 104 98

*Values in parenthesis represent QC limits.

10
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TABLE CQ1-WR IT ANALYTICAL SERVICES

Sanford, Coh d Associates
Apri?rgf 135;““ QUALITY CONTROL SAMPLES 5815 MIDDLEBROOK PIKE
’ CHEMICAL ANALYSES KNOXVILLE, TN
. Client Project ID: Sanford, Cohen and Associates Job Number: SON 50985

p

WATER SURROGATE PERCENT RECOVERY SUMMARY

Client le ID Lab le ID 1-Fluoronaphthaiepe
Method Blank HO0107 B-1 56
ESMO08001WF/171805 SS8087 45

*No QC limits have been established at this time.

27 ACID-PRFRM 2752
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: E CQ1-WR
Sanford, Cohen and Associates TABL _ IT ANALYTICAL SERVICES
April 10. 1992 QUALITY CONTROL SAMPLES 5815 MIDDLEBROOK PIKE
P ? CHEMICAL ANALYSES KNOXVILLE TN

. Client Project ID: Sanford, Cohen and Associates Job Number: SON 50975

r

WATER SURROGATE PERCENT RECOVERY SUMMARY

Client Sampie ID Lab le ID 1-Fluoronaphthaiene
Method Blank H0107 B-1 56
EBB0O3001WF/146743 §57891 52
EBB04001WF/196731 S§7892 52. -

*NoQClimitshavebemwtahﬁshedatthistime.
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Sanford, Cohen and Associates
April 8, 1992

TABLE CQ1-WD
QUALITY CONTROL SAMPLES
CHEMICAL ANALYSES

Client Project ID: Sanford, Cohen andnAssociates

nalysis Sheet 1 of 2
DUPLICATE ANALYSIS
Resuits in mg/liter (ppm}

Sample Matrix: Water

Client Sample ID: EBG01002WG/196726
Lab Sample ID:  SS7615

Parameter Contrel Limit
aluminum

antimony

arsenic¢
barium

beryllium

cadmium 5.0
calcium . 5,000.0
chromium 10.0
cobalt

copper

iron

lead

Original Sample

0.040
0.030
0.002
0.038
0.001
0.005

13.6
0.010
©.020
0.010
0.051
0.002

U
U
U

U

IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE

KNOXVILLE TN

Duplicate
0.040
0.030
0.002
0.038
0.001
0.005

13.3
0.010
0.020
0.010
0.034
0.002

U

(o

Job Number: SON 50938

2.2

U - Gompmmdwasanalyzedforbutnotdetected. The number is the detection limit for the sample.

Digestion Date: . 03/25/92

Analysis Date: 03/30/92 (ICP), 03/26/92 (CVAA),

RPD - Relative percent difference

03/26/92 through 03/29/92 (GFAA)

32
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Sanford, Cohen and Associates TABLE CQ1-WD IT ANALYTICAL SERVICES

. 5815 MIDDLEBROOK PIKE
April 8, 1992 QUALITY CONTROL SAMPLES
. CHEMICAL ANALYSES KNOXVILLE. TN

Client Project ID: Sanford, Cohen m‘i\ﬁiof?:{%s Sheet 2 o0f 2 Job Number: SON 50938

DUPLICATE ANALYSIS
{continued)

Resuits in mg/liter (ppm)
Sampie Matrix: Water

Client Sample ID: EBG01002WG/196726
Lab Sample [D:  SS7615

Parameter Control Limit Original Sample Duplicate RPD

magnesium 4.47 4.42 1.1

manganese 0.008 0.007 3.3

mercury 0.2 0.0002 U 0.0002 U

nickel 0020 U 0020 U

potassium 1.27 1.19 6.5
. selenium 0002 U 0.002 U

silver 0005 U 0005 U

sodium 5,000.0 9.74 9.64 1.0

thallium 0002 U 0.002 U

vanadium 0.010 U 0.010

zinc 20.0 0.020 0.018 B 10.5

U - Compound was analyzed for but not detected. The number is the detection limit for the sample.
B - Vaiue greater than instrument detection limit, but less than contract required quantitation limit.

Digestion Date: ~ 03/25/92
Analysis Date: 03/30/92 (ICP), 03/26/92 (CVAA), 03/26/92 through 03/29/92 {GFAA)

RPD - Relative percent difference

33 \REC\2D.FRM

D-114




Sanford, Cohen and Associates TABLE CQ1-WD IT ANALYTICAL SERVICES

April 16, 1992 QUALITY CONTROL SAMPLES 5815 MIDDLEBROOK PIKE
. P CHEMICAL ANALYSES KNOXVILLE. TN
Client Project ID: Sanford, Cohen and Associates Job Number: SON 50952

B
DUPLICATE ANALYSIS

Results in mg/kg (ppm) dry weight
Sample Matrix: Water

Client Sample ID: EBGO3059SF
Lab Sample ID:  S§7713

Parameter Original Sample Duplicate RPD
antimony 3 U 3 U NC
beryliium 0.6 0.6 o
cadmium 5.0 5.7 13.1
chromium 62 56 10.2
copper 40 38 5.1
1"' nickel 70 70 0
silver 16 1.4 13.3
zinc 85.5 90.8 6.0
arsenic 4.8 5.1 6.1
lead 5.3 6.4 18.8 |
sejenium 0.6 0.9 40.0 |
thallium 0.4 0.5 22
mercury 01 U 0.1 U NC '
Date of Analysis: |

RPD = Relative percent difference

U - Compound was analyzed for but not detected. The number is the detection limit for the sample.
J - Indicates an estimated value less than the detection limit.

B - Valuegreaterthminsmmtdewcﬁonﬁmigbmlusthanmnmctmquimdqmﬁmﬁonﬁmit.
B - Analyte was found in the biank as well as the sample.

NC - Not calculabie

35 METALS\PP.FRM
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Sanford, Cohen and Associates TABLE CQ1-WB IT ANALYTICAL SERVICES

April 8, 1992 QUALITY CONTROL SAMPLES 5815 MIDDLEBROCK PIKE
. ’ CHEMICAL ANALYSES KNOXVILLE, TN
Client Project ID: Sanford, Cohen and Associates Job Number: SON 50938

VOLATILE ORGANIC TARGET COMPOUND LIST

Results in xg/liter (ppb)
Sample Matrix: Water

Client Sample ID: Method Blank
Lab Sample ID:  VB03188

Compound Concentration Compound °  Concentration
chloromethane i0 U 1,2-dichioropropane 5 U
bromomethane 10 U ¢is-1,3-dichloropropene 5 U
vinyl chloride ) 10 U trichloroethene 5 U
chloroethane 100 U dibromochloromethane 5 U
methylene chioride 1 J 1,1,2-trichloroethane s U
acetone 10 U benzene 5 U
. carbon disulfide 5 U trans- 1 ,3-dichioropropene 5 U
1,1-dichloroethene 5 U bromoform 5 U
1,1-dichioroethane 5 U 4-methyl-2-pentanone 10 U
1,2-dichloroethene (total) 5 U 2-hexanone 10 U
chioroform 5 U tetrachloroethene 5 U
1,2-dichloroethane 50 1,1,2,2-tetrachloroethane 5 U
2-butanone 10 U toluene 5 U
1,1, 1-trichlorocthane 5 U chlorobenzene 5 U
carbon tetrachloride 5 U ethylbenzens 5 U
vinyl acetate 10 U styrene 5 U
bromodichloromethane 5 U xylenes (total) 5 U
1,1,2-trichlorotriflucroethane 5 U
U - Compound was analyzed for but not detected. The number is the detection limit for the sample.
J - Indicates an estimated value less than the detection limit.
Date of Analysis: 03/18/92
Dilution Factor:  1.00
@
3 \CLPWOATCLERM 277497
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Sanford, Cohen and Associates TABLE CQ1-WB IT ANALYTICAL SERVICES

April 10, 1992 QUALITY CONTROL SAMPLES 5815 MIDDLEBROOK PIKE
. P CHEMICAL ANALYSES KNOXVILLE. TN
Client Project ID: Sanford, Cohen and Associates Job Number: SON 50975

P

VOLATILE ORGANIC TARGET COMPOUND LIST
Results in pug/liter (ppb)
Sample Matrix: Water

Client Sampie ID: Method Blank 1
Lab Sample ID:  VB03252

Compound Concentration Compound Concentration
chloromethane 0 U 1,2-dichloropropane ’ 5 U
bromomethane 10 U cis-1,3-dichioropropene 5 U
vinyl chloride 10 U trichloroethene 5 U
chloroetbane 10 U dibromochioromethane 5 U
methylene chioride 2 3 1,1,2-trichloroethane 5 U
acetone 100 U benzene 5 U
. carbon disuifide 1 17 trans-1,3-dichloropropene 5 U
1,1-dichloroethene 5 U bromoform 5 U
1,1-dichioroethane 5 U 4-methyl-2-pentanone 50 U
1,2-dichlorcethene (total) 5 U 2-bexanone 50 U
chioroform 5 U tetrachloroethene 5 U
1,2-dichlorcethane 5 U 1,1,2,2-tetrachloroethane 5 U
2-butanone 100 U toluene 5 U
1,1,1-trichioroethane 5 U chlorobenzene 5 U
carbon tetrachloride 5 U ethyibenzene 5 U
vinyl acetate 10 U styrene 5 U
bromodichioromethane 5 U xylenes (total) 5 U
1,1,2-trichlorotrifiucroethane 5 U

U - Compound was analyzed for but not detected. The number is the detection limit for the sample.
J - indicates an estimated value less than the detection limit.

Date of Analysis: 03/25/92
Dilution Factor: 1.00

. This method blank applies to sample BBI0692.

10 \CLAVOATCLFRM 2782
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TABLE CQ1-WB
QUALITY CONTROL SAMPLES
CHEMICAL ANALYSES

. Client Project ID: Sanford, Cohen and Associates

IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE
KNOXVILLE, TN

Job Number: SON 50975

Sanford, Cohen and Associates
April 10, 1992

VOLATILE ORGANIC TARGET COMPOUND LIST
Results in pg/liter (ppb)
Sample Matrix: Water

Client Sample ID: Method Biank 2
Lab Sample ID:  VB03262

Compound Concentration Compound Concentration
chloromethane 10 U 1,2-dichioropropane 5 U
bromomethane 10 U cis-1,3-dichloropropene 50
vinyl chloride - i0 U trichjoroethene 5 U
chloroethane 10 U dibromochioromethane s U
methylene chloride 1 7 1,1,2-trichlorocthane 5 U
acetone 5 1 benzene 5 U
carbon disulfide 5 U trans-1,3-dichloropropene 5 U
1,1-dichloroethene 5 U bromoform 5 U
1,1-dichloroethane 5 U 4-methyl-2-pentanone 50 U
1,2~dichioroethene (total) 5 U 2-hexanone 50 U
chloroform 5 U tetrachloroethene 5 U
1,2-dichloroethane 5 U 1,1,2,2-tetrachioroethane 5 U
2-butanone 100 U toluene 5 U
1,1, 1-trichloroethane 5 U chlorobenzene 5 U
carbon tetrachloride s U ethylbenzene 5 U
vinyl acetate 10 U styrene 5 U
bromedichloromethane s C xylenes (total) s U
1,1,2-trichlorotrifizoroethane 5 U

U - Compound was analyzed for but pot detected. The number is the detection limit for the sample.
] - Indicates an estimated value less than the detection limit.

Date of Analysis: 03/26/92

Dilution Factor:  1.00
This method blank applies to the following samples: BBIO421, EBB03001WH, EBBO4001WH.

12 \CLPVOATCL.FRM 279
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Sanford, Cohen and Associates

April 16, 1992

Client Project ID: Sanford, Cohen and Associates

TABLE CR1-wWB
QUALITY CONTROL SAMPLES
CHEMICAL ANALYSES

IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE
KNOXVILLE, TN

Job Number: SON 50952

p

VOLATILE ORGANIC ANALYSIS

Client Sample ID: Method Blank
Lab Sample ID:  VB0319%4

Compound
chloromethane
bromomethane

vinyl chloride -
chloroethane
methylene chloride
acetone

carbon disulfide
1,1-dichioroethene
1,1-dichlorocthane
1,2-dichicroethene (total)
chloroform
1,2-dichloroethane
2-butanone
1,1,1-trichloroethane
carbon tetrachloride
vinyl acetate

bromodichloromethane

Conceptration
10 U
10 U
10U
10 U

5 U
10 U
5 U
5 U
5 U
5 U
5 U
5 U
10 U
5 U
5 ©
10 U
5 U

Resuits in pg/liter (ppb)

Sampie Matrix: Water

Compound
1,2-dichloropropane
cis-1,3-dichloropropene
trichloroethene
dibromochloromethane
1,1,2-trichloroethane
benzene
trans-1,3-dichicropropene
bromoform
4-methyl-2-pentanone
2-hexanone
tetrachlorocthene
1,1,2,2-tetrachloroethane
toluene

chlorobenzene
ethylbenzene

styrene

xylenes (total)

1,1,2-trichlorotrifluoroethane

Concentration
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U

10 U
10 U
50
5 U
5 U
5 U
5 U
5 U
5 U
s U

U - Compound was analyzed for but not detected. The number is the detection limit for the sample.

J - Indicates an estimatsd value less than the detection limit.

Date of Analysis: 03/19/92

Dilution Factor:  1.00

D-118
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Sanford, Cohen and Associates

April 21, 1992

Client Project ID: Sanford, Cohen and Associates

Client Sample ID: Method Blank
Lab Sampie ID:  VBO3262

Compound
chioromethane

bromomethane

vinyl chloride -~
chioroethane
methylene chioride
acetone

carbon disulfide

1, 1-dichloroethene
1,1-dichloroethane
1,2-dichloroethene {total)
chloroform
1,2-dichioroethane
2-butancae
1,1,1-trichloroethane
carbon tetrachioride
vinyl acetate

bromodichloromethane

TABLE €Q1-WB

QUALITY CONTROL SAMPLES
CHEMIZAL ANALYSES

I
(=T = T = T =]

th th th h WL th th

-t )
Q Wwn »w O

Results in gg/liter (ppb)

Concentration

U

U
U
U
J

J

U
U
U
U
U
U
U
U
U
U
U

Szample Matrix: Water

Compound
1,2-dichioropropane
cis-1,3-dichloropropene
trichloroethene
dibromochloromethane
1,1,2-trichloroethane
benzene
trans-1,3-dichicropropene
bromoform
4-methyl-2-pentanone
2-hexanone
tetrachloroethene
1,1,2,2-tetrachloroethane
toluene

chlorobenzene
ethylbenzene

styrene

xylenes (total)

1,1,2-trichlorotrifluoroethane

IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE
KNOXVILLE. TN

Job Number: SON 50985

”

VOLATILE ORGANIC ANALYSIS

Concentration
5 U
5 U
5 U
5 U
s U
5 U
5 U
5 U

i0o U
10 U
s U
5 U
5 ©
5 U
5 U
5 U
5 U
5 U

U - Compound was analyzed for but not detected. The number is the detection limit for the sample.

3

- Indicates an estimated value less than the detection limit.

Date of Analysis: 03/26/92

D-120
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Sanford, Cohen and Associates

April 21, 1992

Client Project ID: Sanford, Cohen and Associates

Client Sample ID: Method Blank

Lab Sample ID:  VB0327

Compound
chloromethane

bromomethane

vinyl chloride
chloroethane
methylene chioride
scetone

carbon disulfide
1,1-dichloroethene

1, 1-dichloroethane
1,2-dichlorcethene (total)
chloroform
1,2-dichloroethane
2-butanone

1,1, 1-trichioroethane
carbon tetrachloride
vinyl acetate
bromodichloromethane

TABLE CQ1-wW8B
QUALITY CONTROL SAMPLES
CHEMICAL ANALYSES

VOLATILE ORGANIC ANALYSIS

Concentration
i0 U
10 U
16 U
10 U

5 U
0 U
5 U
5 U
5 U
5 U
5 U
5 U
10 U
5 U
5 U
10 U
5 U

Results in pg/liter (ppb)

Sample Matrix: Water

Compound
1,2-dichioropropane
cis-1,3-dichioropropene
trichloroethene
dibromochloromethane
1,1,2-trichloroethane
benzene
trans-1,3-dichloropropene
bromoform
4-methyl-2-pentanone
2-hexanone
tetrachloroethene
1,1,2,2-tetrachloroethane

xylenes (total)

1,1,2-trichlorotriflucroethane

IT ANALYTICAL

SERVICES

5815 MIDDLEBROOK PIKE

KNOXVILLE. TN
Job Number:

SON 51018

N

Concentration

W th th thh WK WK

& 3
C‘.C!C‘.C‘.C!CIC!C!C!C!C!C‘.C!CCC}C!C

WM W Wt Wk Wt W

U - Compound was analyzed for but not detected. The pumber is the detection limit for the sample.

J - Indicates an estimated value less than the detection limit.

Date of Anslysis: 03/27/92

D-121
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, . 815 MIDDLEBROOK PIKE
April 21, 1992 QUALITY CONTROL SAMPLES S
CHEMICAL ANALYSES KNOXVILLE. TN
Client Project ID: Sanford, Cohen and Associates Job Number: SON 50998
VOLATILE ORGANIC ANALYSIS
Results in pg/liter (ppb)

Sample Matrix: Water

Client Sample ID: Method Blank
Lab Sample ID: VBO327

Compound Concentration Compound  Concentration

chlorometbane 10 U 1,2-dichloropropane ; 5 U
bromomethane 10 U cis-1,3-dichioropropene s U
vinyl chioride 10 ©C trichlorocthene 5 U
chlorostbane 10 U dibromochioromethane 5 U
methylenc chloride 5 U 1,1,2-trichiorocthane 5 U
acetone 10 U benzene s U
carbon disulfide 5 U trans-1,3-dichloropropene s U
1,1-dichloroethene 5 U bromoform 5 U
1,1-dichloroethane 5 U 4-methyl-2-pentanone 10 U
1,2-dichloroethene (total) s U 2-hexanone 10 U
chloroform 5 U tetrachloroethene s U
1,2-dichloroethane 5 U 1,1,2,2-tetrachiorocthane s U
2-butanone 10 U toluene 5 U
1,1,1-trichloroethane 5 U chiorobenzene 5 U
carbon tetrachloride s U cthylbenzene s U
vinyl acetate 10 U styrene 5 U
bromodichloromethane s U xylenes (total) 5 U

1,1,2-trichlorotrifluoroethane 5 U

U - Compound was analyzed for but not detected. The number is the detecﬁonlimitforthesample.

I - Imdiamanwﬁmatedvalmlasthmﬂ;edetecﬁonﬁmit.

Date of Analysis: 03/27/92

6 CLIAVOA-TCL.FRM 277
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Sanford, Cohen and Associates

April 8, 1992

QUALITY

TABLE CQ1-wWB

Client Project ID: Sanford, Cohen and Associates

CONTROL SAMPLES
CHEMICAL ANALYSES

IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE

KNOXVILLE, TN
Job Number:

SON 50938

ﬁ

Client Sample ID: Method Biank
Lab Sample ID:  H0060

U - Compound was analyzed for but not detected. The number is the detection limit for the sample.

Compound
naphthaiene
acenaphthylene
acenaphthene
fluorene
phenanthrene
anthracene
fluoranthene

pyrene
benzo{a)anthracene
chrysene
benzo(b)flucranthene
benzo(k)fluoranthene
benzo(a)pyrene

indeno(1,2,3-cd)pyrene

dibenz(a,b)anthracene
beazo(g,h,i)perylene

Results in ug/liter (ppb)

Sample Matrix: Water

J - Indicates an estimated value less than the detection limit.
Date of Extraction: 03/17/92
Date of Analysis: 03/26/92

Dilution Factor:

1.0

14
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SEMIVOLATILE ORGANIC ANALYSIS

10
10
10
10
10
10

10
10
10
10
10
10
10
10
10
10

Concentration

C!CZC!CﬁC:C!CCC!ClC!CCiCdC:
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Sanford, Cohen and Associates TABLE CQ1-WB IT ANALYTICAL SERVICES

April 8, 1992 QUALITY CONTROL SAMPLES 5815 MIDDLEBROOK PIKE
P CHEMICAL ANALYSES KNOXVILLE, TN
Client Project ID: Sanford, Cohen and Associates Job Number: SON 50938

f

METALS ANALYSIS
Results in mg/liter (ppm)

Sample Matrix: Water

Client Sample ID: Method Blank
Lab Sample ID: PBWCS5052/PBWEAS58/PBWEAS60
antimony . 003 U
arsenic 0002 U
beryllium 0.001 U
cadmium 0005 U
chromium 001 U
copper 0.02

lead 0002 U
mercury 0001 U
nickel 002 U
selenium 0002 U
silver 0005 U
thaltium 0002 U
zinc 0005 U

U - Compound was analyzed for but not detected. Thenumberistbedetectipnlimitforthesample.

Digestion Date: ~ 03/25/92
Analysis Date: 03/30/92 (ICP), 03/26/92 (CVAA), 03/26/92 through 03/29/92 (GFAA)

D-124



Sanford, Cohen and Associates TABLE CQ-1WB IT ANALYTICAL SERVICES

) QUALITY CONTROL SAMPLES 5815 MIDDLEBROO
April 10, 1992 CHEMICAL ANALYSES KNOXVILLE. TN K PIKE
. Client Project ID: Sanford, Cohen and Associates Job Number: SON 50975
F
METALS ANALYSIS
Results in mg/liter (ppm)

Sampie Matrix: Water

Client Sample ID: Method Blank
Lab Sampie ID: PBWEA4658/PBWEA4660/PBWC5052
antimony 003 U
arsenic 0.002 U
beryliium 0001 U
‘ cadmium 0.005 U
chromium 001 U
copper 0.02
Iead 0.002 U
. mercury 0001 U
nickel 002 U
seienium 0002 U
silver 0005 U
thaitivm 0002 U
znc 0005 U

U - Compound was analyzed for but not detected. The number is the detection Iimit for the sample.

Digestion Date:  03/25/92
Analysis Date: 03/26/92 (CVAA), 03/30/92 (CP), 03/26/92 through 03/29/92 (GFAA)

38 REC/EXP.FRM
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Sanford, Cohen and Associates

April 21, 1992

TABLE CQ1-WB:

QUALITY CONTROL SAMPLES

CHEMICAL ANALYSES
. Client Project ID: Sanford, Cohen and Associates

IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE
KNOXVILLE. TN

Job Number:

SON 50985

p

PRIORITY POLLUTANT METALS ANALYSIS

Client Sample ID:
Lab Sample ID:

antimony
arsenic
beryllium
cadmium
chromium
copper
iead
mercury
nickel
selenium
silver
thallium

Resuits in mg/liter (ppm)

Sampie Matrix: Water

Method Blank

PBWCS054/PBWEA691/PEWE4694

0.03
0.002
0.001
0.005

0.01

0.02
0.002
0.001

0.02
0.002
0.005
0.002
0.0i1

u

w I o B e i o

a o accacd

U - Compound was analyzed for but not detected. The number is the detection limit for the sampie.

Digestion Date:
Analysis Date:

03/26/92

03/30/92 (ICP, CVAA), 03/29/92 through 04/01/92 (GFAA)

32
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. Client Project ID: Sanford, Coben and Associates

Sanford, Cohen and Associates

April 16, 1992

TABLE CQ1-TB

QUALITY CONTROL SAMPLES
CHEMICAL ANALYSES

IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE
KNOXVILLE, TN

Job Number: SON 5095_2

;

VOLATILE ORGANIC ANALYSIS

Client Sample ID: Travel Blank
Lab Sampie ID:  SS7708

Compound
chloromethane

bromomethane

vinyl chloride
chioroethane
methylene chloride
acetone

carbon disulfide
1,1-dichloroethene
1,1-dichloroethane
1,2-dichloroethene (total)
chloroform
1,2-dichloroetbane
2-butanone
1,1,1-trichloroethane
carbon tetrachloride
vinyl acetate

bromodichioromethane

Concentration
i0o U
i0 U
i0 U
10 U

s U
g8 I
5 U
5 U
5 U
5 U
s U
5 U
10 U
5 U
5 U
10 U
5 U

Results in gg/liter (ppb)

Sample Matrix: Water

Compound
1,2-dichloropropane
cis-1,3-dichloropropene
trichloroethene
dibromochloromethane
1,1,2-trichioroethane
benzene
trans-1,3-dichloropropene
bromoform
4-methyl-2-pentanone
2-hexanone
tetrachloroethene
1,1,2,2-tetrachloroethane
toluene

chlorobenzene
ethylbenzene

styrene

xylenes (total)

1,1,2-trichlorotrifluoroethane

Concentration

(=
ctc‘.c:c:c:cc:c:c:c:cc:c:c:cc:c:c

U - Compoundwasannlymdforbutnotdetected. The number is the detection limit for the sample.

J - Indicates an estimated value less than the detection limit.

Date of Analysis: 03/19/92

Dilution Facter:  1.00

D-127
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Sanford, Cohen and Associates

April 21, 1992

TABLE C

Q1-T8

QUALITY CONTROL SAMPLES
CHEMICAL ANALYSES

Client Project ID: Sanford, Cohen and Associates

IT ANALYTICAL SERVICES

r

VOLATILE ORGANIC ANALYSIS

Client Sampie ID: Travel Blank

Lsb Sample ID:  SS8085

Compound
chicromethane
bromomethane

vinyl chloride
chloroethane
methylene chloride
acetone

carbon disulfide
1,1-dichioroethene
1,1-dichicroethane
1,2-dichloroethene (total)
chiocroform
1,2-dichloroethane
2-butanone

1,1, 1-trichioroethane
carbon tetrachloride
vinyl acetate

bromodichloromethane

Results in ug/liter (ppb)

C!GC‘.‘CC!C‘.C!C!CC!C:GCC‘.C;‘C!C

Sample Matrix: Water

Concentration

Compound
1,2-dichloropropane
cis-1,3-dichioropropene
tnichloroethene
dibromochloromethane
1,1,2-trichloroethane
benzene
trans-1,3-dichioropropene
bromoform
4-methyl-2-pentanone
2-hexanone
tetrachioroethene
1,1,2,2-tetrachloroethane
toluene

chiorobenzene
ethyibenzene

styrene

Xylenes (total)

1,1,2-trichlorotrifluoroethane

U - Compound was analyzed for but not detected. The pumber is the detection limit for the sample.
- Indicates &n estimated value less than the detection limit.

J

Date of Analysis: 03/26/92

Dilution Factor:

1.00

10

D-12

8

5815 MIDDLEBROOK PIKE
KNOXVILLE. TN
Job Number: SON 50985
Concentration
5 U
5 U
s U
5 U
5 U
5 U
5 0
5 U
10 U
i0 U
5 U0
5 U
5 U
5 U
s U
5 U
s U
s U
\RECZA.FR
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Sanford, Cohen and Associates

April 21, 1992

Client Project ID: Sanford, Cohen and Associates

TABLE CQ1-78
QUALITY CONTROL SAMPLES
CHEMICAL ANALYSES

IT ANALYTICAL SERVICES
5815 MIDDLEBROCK PIKE
KNOXVILLE. TN

Job Number: SON 50998

PR |

VOLATILE ORGANIC ANALYSIS

Client Sample ID: Travel Blank
Lab Sample ID:  SS8330

Compound
chloromethane

bromomethane
| vinyl chloride
chlorcethane
methylene chioride
acetone
carbon disulfide
1,1-dichloroethene
1,1-dichloroethane
1,2-dichloroethene (total)
chloroform
1,2-dichioroethane
2-butanone
1,1,1-trichioroethane
carbon tetrachloride
vinyl acetate

bromodichioromethane

Concentration
10 ©
10 U
10 U
10 U

5 U
517
5 U
5 U0
5 U
5 U
5 U
5 U
10 U
5 U
s U
10 U
5 U

Results in sg/liter (ppb)

Sample Matrix: Water

Compound
1,2-dichloropropane
cis-1,3-dichloropropene
trichloroethene
dibromochloromethane
1,1,2-trichloroethane
benzene
trans-1,3-dichioropropene
bromoform
4-methyl-2-pentanone
2-hexanone
tetrachloroethene
1,1,2,2-tetrachloroethane
toluene

chlorobenzene
ethylbenzene

styrene

Xylenes (total)

1,1,2-trichiorotriflucroethane

T T TS TS T S S VS
eI = = = T = = R = B = = S = S o S o S o B o S o o o

U - Compound was analyzed for but not detected. The number is the detection limit for the sample.

J - Indicates an estimated value less than the detection limit.

Date of Analysis: 03/27/92

Dilution Factor: 1.00

D-129
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Sanford, Cohen and Associates

April 21, 1992

Client Project ID: Sanford, Cohen and Associates

TABLE CQ1-TB

QUALITY CONTROL SAMPLES
CHEMICAL ANALYSES

IT ANALYTICAL

SERVICES
5815 MIDDLEBROOK PIKE
KNOXVILLE. TN

Job Number:

SON 51018

—

VOLATILE ORGANIC ANALYSIS

Client Samptle ID: Travel Blank
Lab Sample ID:  SS8486

U

J

Date of Analysis: 03/27/92

Compound
chioromethane

bromomethane

vinyl chioride
chloroethane
methylene chloride
acetonec

carbon disulfide
1,1-dichioroethene
1,1-dichioroethane
1,2-dichloroethene (total)
chioroform
1,2-dichioroethane
2-butanone
1,1,1-trichloroethane
carbon tetrachloride
vinyl acetate

bromodichloromethane

Dilution Factor: 1.00

Concentration
10 U
10 U
10 U
10 U

5§ U
10 U
5 U
5 U
5 U
5 U
5 U
5 U
i0 U
5 U
s U
10 U
5 U

Results in pg/liter (ppb)

Sample Matrix: Water

Compound
1,2-dichicropropane
cis-1,3-dichioropropene
trichloroethene
dibromochioromethane
1,1,2-trichloroethane
benzene
trans-1,3-dichloropropene
bromoform
4-methyl-2-pentanone
2-hexanone
tetrachioroethene
1,1,2,2-tetrachioroethane
toluene

chlorobenzene
ethylbenzene

styrene

xylenes (total)

1,1,2-trichiorotriflucroethane

D-130

th i th th th Wt th W

- Compound was analyzed for but not detected. The number is the detection limit for the sample.
- Indicates an estimated value less than the detection limit.

c a0 oo ocaaacaca
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Sanford, Cohen and Associates

June 1, 1992

TABLE CQR2-WS

CHEMICAL ANALYSES

Client Project ID: Sanford, Cohen and Associates
—

QUALITY CONTROL SAMPLES

IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE
ENOXVILLE, TN

Job Number:

WATER VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Client Sample ID: EBB16001BWH/197319
Lab Sample ID:  K1229

Compound
1,1-dichioroethene
trichloroethene
benzene

toluene

chiorobenzene

Compound
1,1-dichicroethene
trichloroethene
benzene

toluene

chlorobenzene

Conc. Spike
Added

56.0
50.0
50.0
50.0
50.0

Conc.
Spike Added
50.0
50.0
50.0
50.0

50.0

RPD = Relative Percent Difference

U - Compound was analyzed for but not detected. The number is the detection limit for the sample.

Results in ug/liter (ppb)
Sample Conc. MS Conc.
50 U 57.0
50 U 46.4
50 U 43.8
50 U 47.2
50 U 49.7
MSD Conc. MSD % Rec.

56.0 112

46.1 92

423 85

44.9 %

48.9 98

J - Indicates an estimated value less than the detection limit.

Date of Analysis:

04/30/92

D-131

MS % Rec.

114
93
88
94
95
% RPD
2
1
3
4

SON 51257

\RECWMS-MSD3A.FRM

€821 Bt



Sanford, Cohen and Associates

June 1, 1992

TRABLE CQ2-WS
QUALITY CONTROL SAMPLES
CHEMICAL ANALYSES

Client Project ID: Sanford, Cohen and Associates

”

Client Sample ID: EBB16001BWF/197328
K1235-41

Lab Sample ID:

Compound
paphthalene
acenaphthylene
acenaphthene
fluorene
phenanthrene
anthracene
fluoranthene

pyrene
benzo{a)anthracene
chrysene
benzo(b)fiuoranthene
benzo(k)fluoranthene

benzo{a)pyrene

IT ANALYTICAL SERVICES
5815 MIDDLEBROOX PIKE
EKNOXVILLE, TN

Job Number: SON 51257

MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY ANALYSIS

dibenzo{a,h)anthracene

benzo(g,h.i)perylene

indeno(1,2,3-c,d)pyrene

Conc.
Spike
Added
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

RPD = Relative Percent Difference

Date of Extraction:
Date of Analysis:

04/29/92
05/21/92

Results in ug/liter (ppb)

Sample Conc.

Result MS % Rec.

016 U 73 73

016 U 79 79

0.i6 U 77 77
0.0080 U 81 81
00080 U 81 81
0.0080 U 490 490

0.33 - 84 84
0.0080 U 77 77
0.0080 U 97 97
0.0080 U 77 77
0.008¢ U 82 82
0080 U 76 76
0.0080 U 104 104
00080 U 8 83
0.0080 U 86 86
0.0080 U 85 85

Sample Matrix: Water

MSD

68
59
68
72
72
440
73

91

78

74
100

79

U - Compound was analyzed for but not detected. The pumber is the detection limit for the sample.

18
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RPD

7.1
29
12
11

11

14
5.3
6.4
5.3
5.0
2.7
3.9
4.9
7.2
7.3
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Sanford, Cohen and Associates TABLE CQ2-WS
June 1, 1992 QUALITY CONTROL SAMPLE
CHEMICAL ANALYSES

Client Project ID: Sanford, Cohen and Associates oo ¢ or »

MATRIX SPIKE RECOVERY
Results in mg/liter (ppm)
Sampie Matrix: Water

Client Sample ID: EBB16001BWG/197342
Lab Sample ID:  K1237

Control Spiked
Limit % R Sample Result Sample Result

 antimony 75-125 0.47 0.03
arsenic 75-125 0.035 0.002
beryllium 75-125 0.051 0.001
cadmivm 75-125 0.033 0.005
chromium 75-125 0.19 o001
copper 75-125 0.23 0.01
lead 75-125 0.012 0.002
mercury 75-125 0.009 0.001
pickel 75-125 0.45 0.02
selenium 75-125 0.009 0.002
silver 75-125 0.044 0.005
thallium 75-125 0.055 0.002
zinc 75-125 0.45 0.014

U - Compound was analyzed for but not detected. The number is the detection limit for the sampie.

Date of Digestion: 05/04/92
Date of Analysis: 05/06/92 (ICP), 05/04 - 05/06/92 (GFAA), 05/05/92 (CVAA)

24
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S

U
U
U
U
8]
u
U
U
U
3]
U
U

IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE
ENOXVILLE, TN

Job Number: SON 51257
Spike Added % Recovery
0.50 94.0
0.040 87.5
0.050 102.0
0.050 66.0
0.20 95.0
0.25 92.0
0.020 60.0
0.010 90.0
0.50 90.0
0.010 50.0
0.050 88.0
0.050 110.0
0.50 87.2

\REC2D.FRM



Sanford, Cohen and Associates TABLE CQ2-WS IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE
June 1, 1992 QUALITY CONTROL SAMPLES ENOXVILLE, TN
CHEMICAL ANALYSES '

Client Project ID: Sanford, Cohen andgﬁ..{sasfglggess Sheet 2 of 2 Job Number: SON 51257

POST DIGESTION SPIKE SAMPLE RECOVERY
Results in ug/liter (ppb)

Sample Matrix: Water

Client Sample ID: EBB16001BWG/197342
Lab Sample ID: K1237

Control Spiked
Limit % R Sample Result  Sample Result  Spike Added % Recovery
cadmium 0.031 0005 U 0.050 62.0
Jead 0.010 0002 U 0.020 50.0

U - Compound was analyzed for but not detected. The number is the detection limit for the sample.

Date of Digestion: 05/04/92
Date of Analysis: 05/06/92 (ICP), 05/04 - 05/06/92 (GFAA), 05/05/92 (CVAA)

25 WRECIZD FRM

D-134



o

d. Coh d Associates TABLE CQ2-WR IT ANALYTICAL SERVICES 1
?ﬁ:zolr ’lggozenan QUALITY CONTROL ANALYSES 5815 MIDDLEBROOK PIKE
? CHEMICAL ANALYSES ENOXVILLE, TN |
. Client Project ID: Sanford, Cohen and Associates Job Number: SON 51257

’

WATER SURROGATE PERCENT RECOVERY SUMMARY

VOLATILE
Toluepe-D38 BFB 1,2 Dichioroethane-D4
_ Client Sampie ID (88-110%1* (86-115%)* (16-114%*
EBB160CG1BWH/197319 106 105 95
EBB16001BWH MS/197323 108 107 93
EBB16001BWH MSD/197324 101 104 91
- Travel Blank 101 - 163 91
Method Blank 103 104 98

*Values in parenthesis represent QC limits.

D-135
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Sanford, Coben and Associates TABLE CQ2-WR IT ANALYTICAL SERVICES

June 23, 1992 QUALITY CONTROL SAMPLES 5815 MIDDLEBROOK PIKE
. ’ CHEMICAL ANALYSES KNOXVILLE, TN
Client Project ID: Sanford, Cohen and Associates Job Number: SON 51247

F

WATER SURROGATE PERCENT RECOVERY SUMMARY

VOLATILE
Toluene-D8 BFB 1,2 Dichloroethane-D4
.Client le ID {88-110%)* {86-115%)* (76-114%)*
Travel Blank 100 96 T 87
Method Blank 98 9% 90

*Values in parenthesis represent QC limits.

D-136
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Sanford, Cohen and Associates

. Client Project ID: Sanford, Cohen and Associates

TRABLE CQ2-WR
QUALITY CONTROL SAMPLES
June 1, 1992 CHEMIGAL ANALYSES

IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE
ENOXVILLE, TN

Job Number: SON 51257

WATER SURROGATE PERCENT RECOVERY SUMMARY

Client Sample ID Lab Sample ID:
Method Blank HO0448
EBB16001BWF/197327 K1239
EBB16001BWF/197328 K1240 MS

- EBB16001BWF/197328 K1241 MSD

*Values in parentheses represent QC limits.

POLYNUCLEAR AROMATIC HYDROCARBONS ANAT YSIS

19
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1-Fluoronaphthalene
(50-150%)*
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95
83
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Sanford, Cohen
June 1, 1992

and Associates

TABLE CQZ-WD

QUALITY CONTROL SAMPLES
CHEMICAL ANALYSES

. Client Project ID: Sanford, Cohen and Associates

A

nalysis Sheet 1

of 2

IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE
KNOXVILLE, TN

Job Number: SON 51257

*

Client Semple ID: EBB16001BWG/197342

Lab Sample ID:

Parameter
antimony
arsenic
beryllium
cadmium

chromium

| o
lead

K1238

DUPLICATE ANALYSIS

Results in mg/liter (ppm)

Sample Matrix: Water

Control Limit Originsl Sample Duplicate RPD
003 U 003 U
0002 U 0002 U
- 0001 U 0.001 U
0.005 U 0005 U
001 U 001 U
001 U 001 U
0.002 U 0002 U
0.2 0.001 U 0.001 U

Date of Digestion: 05/04/92
Date of Analysis: 05/06/92 (ICP), 05/04 - 05/06/92 (GFAA), 05/05/92 (CVAA)

RPD = Relative percent difference

U - Compound was analyzed for but not detected. The number is the detection limit for the sample.

26
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TABLE CQ2-WD IT ANALYTICAL SERVICES

Sanford, Cohen and Associates

- 5815 MIDDLEBROOK PIKE
QUALITY CONTROL SAMPLES
Juge 1, 1992 CHEMICAL ANALYSES KNOXVILLE, TN
Client Project ID: Sanford, Cohen andnﬁﬁ%gieé Sheet 2 of 2 Job Number: SON 51257

—

DUPLICATE ANALYSIS (continued)
Resuits in mg/liter (ppm)
Sample Matrix: Water

Client Sample ID: EBB16001BWG/197342
Lab Sample ID: K1238

Parameter Contro] Limit Original Sample Duplicate RPD
nickel 002 U 002 U

selenium 0.002 U 0002 U

silver 0005 U 0.005 U

thallium 0002 U 0002 U

Anc 0.014 0.013 7.4

Date of Digestion: 05/04/92
Date of Analysis: 05/06/92 (ICP), 05/04 - 05/06/92 (GFAA), 05/05/92 (CVAA)

RPD = Relative percent difference

U - Compound was analyzed for but not detected. The number is the detection limit for the sample.

27 REC2D.FRM
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Sanford, Cohen and Associates

May 29, 1992

TABLE CQ2Z-WB
QUALITY CONTROL SAMPLES
CHEMICAL ANALYSES

Client Project ID: Sanford, Cohen and Associates

—

Client Sample ID: Method Blank

Lab Sample ID:  EB0430

Compound Concentration Compound Concentration
chloromethane 10 U 1,2-dichloropropane 5 U
bromomethane i0 U cis-1,3-dichloropropene s U
vinyl chioride - 10 U trichloroethene 5 U
chioroethane 100 U dibromochloromethane 5 U
methylene chloride 1 ¥ 1,1,2-trickloroethane 5 U
acetone 10 U benzene s U
carbon disulfide 5 U trans-1,3-dichloropropene 5 U
1, 1-dichlioroethene 5 U bromoform 5 U
1,1-dichloroethane 5 U0 4-methyl-2-pentanone 1 1]
1,2-dichloroethene (total) 5 U 2-hexanone 16 U
chloroform 5 U tetrachioroethene 5 U
1,2-dichloroethane 5 U0 1,1,2,2-tetrachioroethane 5 U
2-butancne 10 U toluene 5 U
1,1,1-trichioroethane s U chlorobenzene 5 U
carbon tetrachloride 5 U ethylbenzene 5 U
vinyl acetate 10 U styrene 5 U
bromodichloromethane 5 U Xylenes (total) 5 U
1,1,2-trichlorotrifiuoroethane s U

U - Compound was apalyzed for but not detected. The number is the detection limit for the sample.

J - Indicates an estimated value less than the detection limit.

Date of Analysis: 04/30/92

7

VOLATILE ORGANIC ANALYSIS
Results in zg/liter (ppb)

Sample Matrix: Water

D-140

IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE
KNOXVILLE, TN

Job Number: SON 51263

WREC2A. FRM
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. TABLE CQ2-WB IT ANALYTICAL SERVICES
sa“f°1rd’ Cgozh"'“andAssocmes QUALITY CONTROL SAMPLES 5815 MIDDLEBROOK PIKE
June 1, 19 CHEMICAL ANALYSES ENOXVILLE, TN

Client Project ID: Sanford, Cohen and Associates

Job Number: SON 51257

’

VOLATILE ORGANIC ANALYSIS
Results in gg/liter (ppb)

Sample Matrix: Water

Client Sample ID: Method Blank
Lab Sampie ID: EB0430

Compound Concentration Compound

chioromethane 10 U 1,2-dichloropropane
bromomethane 10 U cis-1,3-dichloropropene
vinyl chloride 10 U trichloroethene
chioroethane i0o U dibromochioromethane
methyiene chloride 1 J 1,1,2-trichicroethane
acetone 10 U benzene

carbon disulfide 5 ¢ trans-1,3-dichioropropene
1,1-dichloroethene 5 U bromoform
1,1-dichloroethane 5 U 4-methyl-2-pentanone
1,2-dichioroethene (total) 5 U 2-hexanone

chloroform 5 C tetrachloroethene
1,2-dichioroethane 5 U 1,1,2,2-tetrachloroethane
2-butanone 10 U toluene
1,1,1-trichloroethane 5 U chlorobenzene

carbon tetrachloride 50 ethylbenzene

vinyl acetate 10 U styrene
bromodichloromethane 5 U xylenes (total)

1,1,2-trichlorotrifluoroethane

U - Compound was analyzed for but not detected. The number is the detection limit for the sample.
J - Indicates an estimated value less than the detection limit.

Date of Analysis: 04/30/92

D-141

Concentration
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U

10 U
10 U
5 U
5 U
5 U
s U
5 U
5 ‘ U
5§ U
5 U

\RECZA.FRM
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TABLE CQZ2-WB
QUALITY CONTROL SAMPLES
CHEMICAL ANALYSES

Client Project ID: Sanford, Cohen and Associates

Sanford, Cohen and Associates
June 23, 1992

IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE
KNOXVILLE, TN

Job Number: SON 51247

p

VOLATILE ORGANIC ANALYSIS
Results in pg/liter (ppb)

Sample Matrix: Water

Client Sample ID: Method Blank
Lab Sampie [D:  EB0506

Compound

Concentraticn Compound
chloromethane 10 U cis-1,3-dichloropropene
bromomethane 10 U trichloroethene
vinyl chioride 10 U dibromochioromethane
chioroethane 10 U 1,1,2-trichioroethane
methyleae chloride 1} benzepe
acetone 10 U trans-1,3-dichloropropene
carbon disulfide 5 U bromoform
1,1-dichloroethene 5 U 4-methyl-2-pentanone
1,1-dichloroethane 5 U 2-hexanone
1,2-dichloroethene (total) 5 U tetrachloroethene
chioroform 5 U 1,1,2,2-tetrachioroethane
1,2-dichloroethane 5 U toluene
2-butanone 10 U chlorobenzene
1,1,1-trichioroethane 5 U cthylbenzene
carbon tetrachloride 5 U styrene
bromodichloromethane 5 U xylenes (total)
1,2-dichloropropane 5 U 1,1,2-trichiorotrifluoroethane

U - Compound was anatyzed for but not detected. The number is the detection limit for the sample.
J - Indicates an estimated value less than the detection limit.

Date of Analysis: 05/06/92
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Sanford, Cohen and Associates
April 21, 1992

TABLE CQR2-MWB

. Client Project ID: Sanford, Cohen and Associates

QUALITY CONTROL SAMPLES
CHEMICAL ANALYSES

IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE

KNOXVILLE. TN
Job Number:

SON 50985

F

POLYNUCLEAR AROMATIC HYDROCARBONS ANALYSIS

Client Sample ID: Method Blank
Lab Sample ID:  HO107

fluoranthene

pyrene
benzo(a)anthracene
chrysene
benzo(b)fluoranthene
benzo(k)fiuoranthene

benzo(a)pyrene

dibenzo(a,h)anthracene

benzo{g,h,)perylens

indeno(1,2,3-c,d)pyrene

Results in xg/liter (ppb)

Sample Matrix: Water

§
%

0.016
0.0080

0.016
0.0080
0.0080
0.0080
0.0080
0.0080
0.0080
0.0080
0.0080
0.0080
0.0080

0.016

0.016
0.0080

cacccoddcdaacaodadccacocaa

U - Compound was analyzed for but not detected. The number is the detection Limit for the sample.

J - Indicates an estimated vaiue less than the detection limit.
Date of Extraction: 03/23/92
Date of Analysis: 03/31/92

25
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Sanford, Cohen and Associates TABLE CQ2-WB

June 1, 1992 QUALITY CONTROL SAMPLES

CHEMICAL ANALYSES

. Client Project ID: Sanford, Cohen and Associates

METALS ANALYSIS

Results in mg/liter (ppm)

Sample Matrix: Water

Client Sampie ID: Method Blank
Lab Sample ID: PBWEA976/PBWE4979/PBWC5084

Anpslyte

antimony

nickel
selenium
silver
thallium

Date of Digestion: 05/04/92

]

0.03
0.002
0.001
0.005

0.01

0.01
0.002
0.001

0.02
0.002
0.005
0.002
0.005

Date of Analysis: 05/06/92 (ICP), 05/04 - 05/06/92 (GFAA), 05/05/92 (CVAA)

U - Compound was analyzed for but not detected. The number is the detection limit for the sample.

@ .
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IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE
KNOXVILLE, TN

Job Number: SON 51257

/



Sanford, Cohen and Associates
May 29, 1992

TABLE CQ2-TB

QUALITY CONTROL SAMPLES

CHEMICAL ANALYSES

Client Project ID: Sanford, Cohen and Associates

ﬂ

Client Sampie ID: Travel Blank
Lab Sample ID:  K1267

Compound
chloromethane

bromomethane

vinyl chloride
chloroethane
methylene chloride
acetone

carbon disulfide
1,1-dichloroethene
1, 1-dichloroethane
1,2-dichloroethene (total)
chloroform
1,2-dichloroethane
2-butanone
1,1,1-trichloroethane
carbon tetrachloride
vinyl acetate

bromodichloromethane

w-

Date of Analysis: 04/30/92
Dilution Factor:  1.00

VOLATILE ORGANIC ANALYSIS
Results in pg/liter (ppb)

Sample Matrix: Water

Concentration Compound
ic U 1,2-dichloropropane
10 U cis-1,3-dichloropropene
10 U trichioroethene
10 U dibromochloromethane
2 B 1,1,2-trichloroethane
10 U benzene
5 U trans-1,3-dichloropropene
5 U bromoform
5 U 4-methyl-2-pentanone
5 U 2-hexanone
5 U tetrachloroethene
5 U 1,1,2,2-tetrachloroethene
10 U toluene
5 U chlorobenzene
5 U ethylbenzene
10 U styrene
5 U xylenes (total)

1,1,2-trichiorotriflucroethane

D-145

IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE
KNOXVILLE, TN

Job Number: SON 51263

Concentration

5 U

th Wh th th Ut W W

10

=)
=R = el = TR = T = T = N = S = = B =B = = R

th On Wb th Wt W W th

- Compound was analyzed for but not detected. The number is the detection limit for the sample.
- Indicates an estimated value less than the detection limit.
- Analyte was found in the blank as well as the sample.

WRECZA.FRM
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Sanford, Cohen and Associates

Jupe 1, 1992

Client Project ID: Sanford, Cohen and Associates

Client Sample ID: Travel Blank

Lab Sample ID: K1233

Compound
chloromethane
bromomethane

vinyl chloride
chloroethane -
methylene chioride
acetone

carbon disulfide
1,1-dichioroethene
1,1-dichlorcethane
1,2-dichloroethene (total)
chloroform
1,2-dichloroethane
2-butanone
1,1,1-trichloroethane
carbon tetrachloride
vinyl acetate
bromodichloromethane

TABLE CQ2-TB

QUALITY CONTROL SAMPLES

CHEMICAL ANALYSES

VOLATILE ORGANIC ANALYSIS

Results in jg/liter (ppb)

Sample Matrix: Water

IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIXE
ENOXVILLE, TN

Job Number: SON 51257

F

U - Compound was analyzed for but not detected. The number is the detection limit for the sample.

J - Indicates an estimated value less than the detection limit.

Date of Analysis: 04/30/92
Dilution Factor: 1.00

10

D-146

Concentration Compound Concentration
10 U 1,2-dichloropropane 5 U
100 U ¢cis-1,3-dichloropropene 5 U
10 U trichloroethene 5 U
10 U dibromochlorcmethane 5 U

5 U 1,1,2-trichlorocthane 5 U
7 17 benzene 5 U
5 U trans-1,3-dichloropropene 5 U
5 0 bromoform 5 U
s U 4-methyl-2-pentanone . 10 U
5 U 2-hexanone 10 U
5 U tetrachioroethene 5 U
5 U 1,1,2,2-tetrachioroethane 5 U
i0 U toluene 5 U
5 U chlorobenzene 5 U
5 U ethylbenzene 5 U
10 U styrene 5 U
s U xylenes (total) 5 U
1,1,2-trichlorotrifluoroethane 5 U

\REC\MS-MSD3A. FRM

6B2-1-€



Client Sample ID: Travel Blank

Sanford, Cohen and Associates
June 23, 1992

Lab Sampie ID: K1127

U
]

Compound
bromomethane

vinyl chloride
chloroethane
methylene chloride
acetone

carbon disulfide
1,1-dichioroethene

1, 1-dichioroethane
1,2-dichloroethene (total)
chloroform
1,2-dichloroethane
2-butanone

1,1, 1-trichloroethane
carbon tetrachloride
bromodichloromethane

1,2-dichioropropane

TABLE C

Q2-TB

QUALITY CONTROL SAMPLES
CHEMICAL ANALYSES

Client Project ID: Sanford, Cohen and Associates

Results in pg/liter (ppb)

Sample Matrix: Water

Concentration
10 U
16 U
10 U
10 U

5 U
10 U
5 U
5 U
5 U
5 U
5 U
5 U
10 U
5 U
5 U
5 U
5 U '

Compound
cis-1,3-dichloropropene
trichioroethene
dibromochioromethane
1,1,2-trichjoroethane
benzene
trans-1,3-dichloropropene
bromoform
4-methyl-2-pentanone
2-hexanone
tetrachloroethene
1,1,2,2-tetrachloroethane
toluene

chiorobenzene
ethylbenzene

styrene

xylenes (total)

1,1,2-trichlorotrifluoroethane

IT ANALYTICAL SERVICES
5815 MIDDLEBROOK PIKE

KNOXVILLE, TN
Job Number:

Concentration

5 U
5 U

5 U

5 U

5 U

5 U

5 U
0 U
10 U
s U

5 ©

s U

5 U

5 U

5 U

5 U

5 U

- Compound was analyzed for but not detected. The number is the detection limit for the sample.
- Indicates an estimated value less than the detection limit.

Date of Analysis: 05/06/92

Dilution Factor:

1.00

13
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VOLATILE ORGANIC ANALYSIS
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(Cs-137 In Califomnia Soil



VN v0*0 8T°0 06/1€/s AVd ODSIONWYJ NVYS:VD £2690°06 LSN
VN L0°0 vZ°o oe/tc/s AV ODSIONVHA NVSIVO 22690°'06 ISN
YN z20'0 01’0 o6/1€/s AVE ODSIONVHA NYS:VD  T2690°06 ISN
UN £€0°0 G0°0 oe6/62/s AVEd ODSIONVHA NVS:IVO L1690°06 LSN
UN 20°0 50°0 o6/6zZ/s AV ODSIDNVHJ NVUS:VD 91690°06 LSN
UN L0°0 970 06/62/6 AVE ODSIONVMd NVUS:VD  S1690°06 LSN
¥N 60°0 12°'0 Lgs/ezl/9 INIOd SHALNNH:YOD 0088v0°L8 ISN
VN 60°0 81°0 L8/ec/9 INIOd SHALNNH:VO d088V0°L8 ISN
N £€0°0 2170 L8/62/9 INIOd SYAINNH:VYD VO088v0°L8 LSN
VN 60°0 SZ°0 L8/e62/9 INIOd SHAINNH:YD 06L8V0°L8 LSN
VN L0°0 geo Le/ec/9 INIOd SHAINNH:VD d6L8v0°L8 LSN
VN vi-o €20 te/ez/9 INIOd SHAINNH:VD V6L8VO0°L8 LSN
UN £0°0 GZ'0 Le/ez/9 INIOd SUIINNH:VD €8L8V0°L8 ISN
WN £0°0 91°0 Le/ez/9 INIOd SHAINNH:VD V8L8VO'L8 LSN
N ¥0'0 £1°0 Ls/ze/9 VOHS NOLAWVHHINOS:VD DLL8Y0 L8 ISN
VN 90°0 8T°0 L8/zz/9 YOHS NOLJWVHHINOS:VD €LL8V0°L8 LISN
VN G0°0 Z1°0 te/ee/9 VOHS NOLAWVHHINOS:VO VLL8VO°'L8 ISN
VN 20°0 6T°0 L8/zel9 VOHS NOLAWVHHINOS:VD €d9.L8v0°L8 ISN
N G0°0 ¥Z'o Lg/ze/9 VOHS NOLJWVYHHLNOS:YD V9L8%0°L8 ISN
N 90°0 81°0 Lg/eel/9 VOHS NOLAWYHHINOS:VD €S.8V0°L8 1SN
VN v¥0°0 61°0 L8/ez/9 VOHS NOLJAWVHHINOS:VD VGL8VO'L8 LSN
N 10°0 G0°0 L8/91/9 ANV'ISI NOTIVUVd :VO v.8%0°L8 ISN
N zZ0°0 £0°0 L8/91/9 aNVTISI NOTIVYIVA VWD £L8v0° L8 ISN
VN 10°0 $0°'0 L8/91/9 ANVIST NOTIVHVI VO ZL8Y0° LB 1SN
VN 20°0 vo'o0 L8/91t/9 ANVIST NOYTIVMVA WD  TL8VO0°L8 ISN
N zZo0°0 90°'0 L8/91/9 ANYISI NOTIVMVA:VO  0L8V0°L8 ISN
To11d o ¢ (b/1od) 30313 0 Tz (H/Fod) e3ud
€-H €-H LET-8D LET~8D O}V TI10D U0§Ie007] gxr eiduusg

LB6T OOUTS RWIUIOFFIVD U}
1708 Ut €¢-H puw LET-S8D



N T0°'0 £€0°0 ATARTA 0JSIONVYd NV¥S:iVO £E€LG0°TH6OETL
¥N T0°0 £€0°0 ee6/eT/t ODSIDNVHd NVS:VO 2ELSO"C6OCTL
¥N S0°0 LO'O ze/et/t 0J2SIONVdd N¥S:VO 9ZLG0"Z6DETL
VN vo°'0 £T°0 ze/et/t 0DSIONVdd NVUS:iVO £2LG0"Z6DETL
J0axd o z (b/yod) 30313 0 T (b/%04) ej3ug
£E-H €~H LET-8D LET-8D UoE300TIoD UOT3IWI07 axr_seyduvsg

LB86T 9OUYS WEUXOJTTWD uy
1708 U} €-H PU® LET-BD






STATE OF CALIFORNIA—HEALTH AND WELFARE AGENCY PETE WILSON, Governor

.DEPARTMENT OF HEALTH SERVICES

714/744 P STREET

2.0, BOX 942732
SACRAMENTC, CA  94234-7320
(216) 445-0498 February 19, 1993

Mary Shoemaker, Director

Environmental Protection Department, T486
Rocketdyne Division

Rockwell International Corporation

6633 Canoga Avenue

Canoga Park, CA 91303

Dear Ms. Shoemaker:

Thank you for providing the Department of Health Services with the
opportunity to participate in the Multi-media Sampling at the
Brandeis-Bardin 1Institute and the Santa Monica Mountain
Conservancy. We have enclosed a copy of the draft report which
addresses our participation in the sampling project. We encourage

. a review of the document and are interested in any comments or
questions anyone may have. We would alsco like to request that the
report be placed in the public information repositories maintained
for the Santa Susana Field Laboratory.

If you have any dquestions feel free to <contact me at
(816) 323-3023, or Gary Butner of my staff at (916) 323-5027.

Sincerely,

et

Jack McGurk
Acting Chief
Environmental Management Branch

Enclosure

cc: SSFL Workgroup Members
Arlene Giliberto, Ph.D.
Ed Ballard
Robert LeChevalier




DRAFT

Departrrient of Health Services
Participation in Multi-Media Sampling
in the Vicinity of Rocketdyne SSFL

Introduction

The Rockwell International Corporation, Rocketdyne Division, developed a sampling plan
to assess off-site contamination of properties adjacent to and north of the Rocketdyne Santa
Susana Field Laboratory (SSFL). The Rocketdyne sampling plan included analysis for both
chemical contaminants as well as radioactive materials. McLaren/Hart was contracted by
Rockwell to perform sampling and prepare the final report.

The Environmental Management Branch of the California Department of Health Services
(DHS) parti(;ipated in the sampling program under the auspices of the Agreement in Principle
(AIP) between the U.S. Department of Energy (DOE) and DHS. The AIP specifies that DHS
will perform oversight of DOE environmental activities to ensure DOE is taking an
environmentally responsible direction. The Energy Technology Engineering Center (ETEC) 1s
a DOE operated facility within the boundary of SSFL. The ETEC facilities are used to test
systems and components for use in energy, power conversion, and liquid metal development
programs.

The scope of work for DHS in the AIP is confined to oversight of activities involving
radioactive materials, so sample analysis was limited to radionuclide measurements. A detailed
evaluation of sample site selection and collection methods was not performed by DHS.
Participation by DHS in this sampling event was to provide an independent measurement of
radioactivity in the environmental samples. Samples were collected when DHS staff was
available to participate in each sampling event and therefore DHS samples were not randomly
selected.

Sampling Methods

Seven McLaren/Hart samples were split with DHS, one was surface water and six were
surface soil samples. All were collected from the Brandeis-Bardin Institute property, which is
north of the SSFL. Figure 1 shows the sample locations listed in the McLaren/Hart workplan
within the Brandeis-Bardin Institute property.  DHS received split samples of the following
locations: Campsite Area 2, Sodium (Na) Burn Pit Watershed, Building 59 Watershed, RD-51
Watershed, RMDF Watershed, and Sodium Reactor Experiment (SRE) Watershed. ‘With one
exception, Campsite Area 2, ail split DHS samples were coilected in ravine areas where runoff



DRAFT

. from Rockwell facilities was possible. Sampling performed by Rockwell included environmental
media such as soil, groundwater, surface water, fruits, and vegetables. As stated previously,
DHS participated in the analysis of soil and surface water samples only.

-

o ‘_._ﬁsev.srrss A
e P = -,,'-‘

P

A SCTIL SAMPLE
@ FRUST AND VEGETABLE SAMPLE

B AOCKETOYNE FACILTIES
[LOCATIONS APPROXIMATE)

Figure 1. Brandeis-Bardin Institute

Samples analyzed by DHS were collected and prepared by McLaren/Hart under the direct
observation of DHS or U. S. Environmental Protection Agency (USEPA) personnel in most
cases. The sampling approach followed was presented in the workplan prepared by

[§]
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. Mclaren/Hart!. Procedures on sample collection are also detailed in that document.

Soil samples collected were from surface soil to a depth of 6 inches. Samples from
ravine areas (Brandeis-Bardin sampling areas 15 through 19) were collected in locations likely
to accumulate sediment and debris in the drainages that transport surface runoff. Split samples
were prepared for more than one lab by collecting an additional core within the same sampling
radius, mixing the soil for one minute with the cores taken by McLaren/Hart, and then dividing
the contents. All soil samples (except Campsite Area 2) were found to have leaked a small
amount of moisture (rainwater) in the shipping container during shipment. The soils were very
moist from rain that occurred prior to collection.

Surface water samples were collected at sampling locations where surface water was
present. Individual water samples from a single location were filtered and transferred to a
large, clean bucket for mixing prior to partitioning of samples.

Analytical Methods
Sample preparation and analysis methods used are described in the California State
Department of Health Services/Sanitation and Radiation Laboratory Manual of Radiological
Procedures. Quality control procedures and detection limit calculations are also discussed in this
. document. Typical detection limits (limits vary with instrument background, count time, sample
size, etc) for the radionuclides of concern are provided in Table 1.

Soil Analysis

Soil samples were analyzed for gamma emitting radionuclides and trittum. For gamma
spectrometry, the soil samples are dried and sieved. About 200 grams of soil are placed in a
canister for counting. Samples are normally counted from 500 to 1000 minutes.

For the tritium analysis, water from soil was extracted using a VirTis model

'Workplan for Multi-Media Sampling at the Brandeis-Bardin Institute and the Santa Monica
. Mountains Conservancy, ChemRisk, Division of McLaren/Hart, February 10, 1992.

3



Table 1

Sanitation and Radiation Laboratory

Typical Detection Limits

DRAFT

Sample Type 7Cs pCi/l Gross Alpha Gross Beta H pCi/l
pCi/l pCi/l
b — —
Water 8.0 0.40 2.50 260
Sample Type 4K pCi/g 2Th pCi/g | U pCi/g 37Cs pCi/g H pCi/l
(dry) (dry) (dry) (dry)
Soil 0.18 0.03 0.02 0.09 260

lyophilizer unit. After extraction, the SRL procedure for analysis follows EPA Method 506.0,
"Tritium in Drinking Water". Sodium hydroxide pellets and 0.1 gram potassium permanganate were
added to approximately 100 milliliters (ml) of extracted water and distilled. ~ The first 10-15 ml
fraction was discarded and approximately 50 ml of the distillate was collected. Two - 10 mi aliquots
per sample were pipetted into separate scintillation vials and counted in the Packard 2200CA Liquid
Scintillation Counter for 100 minutes each. Background and tritium standard samples are routinely
counted before and after each run. The average of the duplicate aliquot results was reported.

Water Analysis

The water sample was analyzed for gamma emitting radionuclides using gamma
spectrometry, for gross alpha using internal proportional counters, for gross beta using low-
background counters, and for tritium using liquid scintillation counters. Procedures for these
analyses are provided in the DHS laboratory manual and are based on methods provided in USEPA-
680/4-75-001, USEPA 600/4-80-032 and Standard Methods for the Examination of Water and

Wastewater®.

2Standard Methods for the Examination of Water and Wastewater, L. S. Clesceri, et. al.,
17th Edition, 1989.
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Laboratory Results

Seven McLaren/Hart samples were split with DHS, one was surface water and six were soil
samples. Table 2 provides a cross-reference between the McLaren/Hart numbering system and site

description.
Table 2

Sample Identification Cross Reference
Sample Location McLaren/Hart Sample Collection Date Rec’d Date

Identification Type Date Analyzed
Brandeis-Bardin Camp Site DBB40975C Soil 3/16/92 3/23/92 3/28/92
Area 2
Brandeis-Bardin Sodium Burn DBB18003WD Surface 4/21/92 4/27/92 4/29/92
Pit Watershed _ water
Brandeis-Bardio Bldg 59 DBB17003SC Soil 4/21/92 4/27/92 5/01/92
Watershed
Brandeis-Bardin Sodium Bura DBB18001ASC | Soil 4/21/92 4427192 4/29/92
Pit Watershed
Brandeis-Bardin RD-51 DBB15001SC Soil 4722192 4/29/92 5/05/92
Watershed
Brandeis-Bardin RMDF DBB160045C Seil 4/22/92 4/29/92 5/06/92
Watershed
Brandeis-Bardin Sodium DBB190028C Soil 4/22/92 4729192 5/08/92
Reactor E. Watershed

Soil Results

Soil samples were analyzed for writium (Hydrogen-3) in soil moisture and gamma emitting
radionuclides. The results of the analyses are listed in Table 3.

Potassium-40, Thorium-232, and Uranium-238 are all naturally occurring radionuclides that
are widely distributed in the environment, and are normally found in soil in the concentrations
reported here. These are all primordial radionuclides, meaning that they were present when the earth
was formed some 4 billion years ago. Literature reports that Potassium-40 has typically been found
in concentrations ranging from 17 picocuries/gram (pCi/g) to 50 pCi/g, which compare to our range
of 20 to 24 pCi/g. Typical Thorium-232 concentrations range from 0.1 pCi/g to 1.3 pCi/g, as
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compared to our range of 0.6 to 1.5 pCi/g. And typical Uranium-238 concentrations range from

0.4 to 1.3 pCi/g, as compared to our range of 0.3 to 1.0 pCi/g.? It should also be noted here that
in NCRP No.50, Radionuclides in Man’s Environment', it states that, " . . significant variations

of soil radioactivity with location and depth are common."

Cesium-137 is found today in the surface soil, primarily from deposition of failout from past
atmospheric testing of nuclear weapons. Cesium-137 is still detectable in the environment because
of its relatively long half-life of 30 years. Cesium-137 was produced by some of the nuclear
projects conducted at ETEC. In a study prepared by Pacific Northwest Laboratories’, Cesium-137
measurements in locations considered not affected by nuclear facilities (i.e., background locations),
concentrations of Cesium-137 ranged from 0.2 pCi/g to 5.0 pCi/g, as compared to our range of 0.03

~ t0 0.60 pCi/g. Our sampling did not include a background location, therefore typical concentrations

for this region of California were not available for this report. An assessment of the range of
Cesium-137 concentrations in the viéinity of SSFL at background locations will be made by DHS
when the McLaren/Hart report becomes available.

Tritium (Hydrogen-3) is a naturally occurring radionuclide that is widely distributed in
nature, and is also a possible contaminant from projects conducted at ETEC. After rainfall, tritium
concentrations in soil moisture may reflect the tritium concentrations of the rainwater or runoff
water. Concentrations in soil moisture from naturally occurring tritium would normally be below
the detection limits of laboratory counters (usually less than 300 picocuries/liter (pCi/l)). The range
of results found in our analyses was from the detection timit up to 11,000 pCi/l.

3Radioactivity in the Environment Sources. Distribution, and Surveillance, Ronald L. Kathren,
Harwood Academic Publishers, 1984.

“Environmental Radiation Measurements, National Council on Radiation Protection and
Measurements (NCRP), reprinted August 1, 1985.

STransuranium and Other Lone-Lived Radionuclides in the Terrestrial Environs of Nuclear
Power Plants, Research Project 1059, Battelle, PNL, September, 1981.

6
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. ' Table 3

DHS Soil Analysis Resuits

Sample Location ¥K pCifg *Th pCi/g =0 pCi/g (dry) | ¥'Cs pCilg H pCisl
(dry) {dry) (dry)
Brandeis-Bardin 13.8 £ 0.3 0.73 + 0.05 0.43 £ 0.03 0.03 + 0.01 2470+ 200

Campsite Area 2

Brandeis-Bardin 21.3 + 0.7 0.93 + 06.07 0.67 + 0.06 0.07 + 0.02 <260
Sodium Pit Watershed

Brandeis-Bardin 21.9 £ 0.6 1.18 + 0.08 0.92 + 0.06 0.0% + 0.02 10,700+300
Bldg 59 Watershed

Brandeis-Bardin 23.6 + 0.6 0.65 + 0.06 0.46 + 0.04 0.04 + 0.01 316+ 152
RD-51 Watershed

Brandeis-Bardin 23.3 + 0.7 1.48 + 0.09 0.98 + 0.06 0.60 + 0.03 19004190
RMDF Watershed
Brandeis-Bardin 20.8 + 0.7 0.94 + 0.08 0.66 + .06 0.28 + 0.03 444+ 153

’ Sodium Reactor E. Watershed

Surface Water Resuits

The surface water sample was analyzed for tritium, gross alpha and beta, and gamma emitting
radionuclides. No radionuclides were detected above the detection limits. See Table 4 for results.

Table 4 |
DHS Surface Water Analysis Results

Sample Location 137Cs pCi/t Gross Alpha Gross Beta
pCi/l pCifl

Brandeis-Bardin <8 <0.40 <2.50 <260
Na Pit Watershed
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Comparison of Laboratory Results

All McLaren/Hart samples were analyzed by Teledyne Isotopes in laboratories located in
Illinois and New Jersey. Some samples were split with DHS and the USEPA. A listing of each
laboratory’s data is provided in Table 5. Similar methods were used for determining gamma emitting
radionuclides, tritium in water and gross alpha and beta by the Teledyne, USEPA and DHS
laboratories. Sample preparation varied among the laboratories for analysis of tritium in soil
moisture. The use of vacuum distillation for extraction of water from soil was common to Teledyne
and DHS. The USEPA used azeotropic distillation for the extraction of water from the soil.

Results were considered comparable if the concentrations reported were within the
uncertainty ranges of samples collected at the same location. Of the 16 analyses compared, 14 were
within {or very close to) the uncertainty range and therefore are considered comparable. Two DHS
analysis results were well outside of this criteria: the tritium soil analysis for Campsite Area 2, and
the Cesium-137 soil analysis for the RMDF Watershed. Reasons for discrepancies cannot always
be determined. One possible cause is contamination of the sample during collection or transport.

Although the DHS laboratory does not normaily perform reanalysis of tritium samples, 2
second analysis of a split of the original sample (DBB4097SA2) at Campsite Area 2, was conducted
three months after receipt. The tritium concentration for this sample was 392 + 153 pCi/l, which
was lower than the initial analysis of 2470 4 200 pCi/l. It is the policy of the laboratory to analyze
tritium samples upon arrival and not store for reanalysis due to limitations discussed in NCRP 47
Thus the initial analysis results could not be confirmed by our laboratory. The initial concentration
reported does not pose a risk to public health and good correlation was demonstrated on most results
between the laboratories. However, to resolve discrepancies in sample results, an additional round
of sampling may be performed for tritium at Campsite Area 2.

For the RMDF Watershed, SRL reported a Cesium-137 level of 0.60 + 0.03 pCi/g as
compared to the Teledyne levei of 0.34 + 0.04 pCi/g. A second sample aliquot measured 2 level
of 0.48 + 0.02 pCi/g Cesium-137. It is a possibility that these small differences in the levels are
due to variations between the soil samples. The range of concentrations reported were still within
what is normally found in soil.

Overall, the DHS analyses showed good correlation with the Teledyne and USEPA
laboratory results.

Tritium Measurement Technigues, National Council on Radiation Protection and Measurements
Report No. 47, reprinted December 1, 1982.
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Soil Samples

Table 5
Comparison of Laboratory Results
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Sample Location Laboratory ¥Cs pCi/g H pCi/t
Campsite Area 2 Teledyne <0.03 <200
USEPA no analysis <192
DHS 0.03 + .01 2470 + 200
RD-51 Watershed Teledyne 045 + .026 w
DHS .04 + .01 316 + 152
RMDF Watershed Teledyne 34+ .04 1300 + 200
) Teledyne no analysis 1600 + 200
DHS .60 + .03 1900 + 190
Bidg 59 Watershed Teledyne 13+ .03 10,800 + 300
USEPA no analysis 12,380 + 371
DHS 09 + .02 10,700 + 300
Sodium Burn Pit Watershed Teledyne 11+ .03 120 + 80
DHS 07 £ .02 <260
Sodium Reactor Experiment Teledyne .24 + .06 <200
Watershed DHS .28 + .03 444 + 153
Surface Water Sample
Sample Location | Laboratory 17Cs pCi/l | Gross alpha Gross beta *H pCi/i
pCi/l pCi/l
Sodium Bumn Pit | Teledyne <4 <2 <3 <100
Watershed DHS <8 <.40 <2.50 <260

W - Withdrawn by Teledyne. See McLaren/Hart report for discussion.
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Conclusions

The purpose of our involvement in this multi-media sampling in the vicinity of the Santa Susana
Field Laboratory was to provide an independent measurement of radioactivity in the environmental
samples. Although the number of samples split with DHS and analyzed by the DHS laboratory was
limited, a review of our analyses showed good agreement with the Teledyne and EPA laboratories.
Eighty-five percent (14 out of 16) of the analyses performed by the DHS laboratory were within an
acceptable range of variability with the other laboratories results.

These conclusions are based solely on the sampling and analyses performed by DHS. A
thorough review of the completed McLaren/Hart report will be made when the document is available.

A summary of the analysis resuits from the DHS laboratory is as follows: all radionuclide
concentrations measured by the DHS laboratory, with the exception of tritium in soil moisture, were
determined to be in the range of what is normally found in the California environment. This includes
as a minimum the following radionuclides: Potassium-40, Thorium-232, Uranium-238, Cesium-137, and
tritium (Hydrogen-3) in surface water.

However, tritium concentrations found in soil moisture had a higher concentration than what is
normally found in the environment. The levels of tritium measured by the DHS laboratory do not pose
a risk to public health for several reasons. First, there is no radiation exposure to individuals from the
tritium because the area is unoccupied, and second, even in the highly unlikely event that the soil
moisture was ingested, the dose would still be well below regulatory standards. An explanation of these
conclusions is provided below.

Currently, the State of California does not have a standard for an acceptable amount of tritium
in soil moisture. In general, when environmental radiological contamination has been caused by a
licensee of the State of California, an evaluation is made to determine the potential exposure to the
public. Once the amount of radiation dose is determined, it is then compared to the exposure standards
for the public in the California Radiation Control Regulations (Title 17). The U.S. Department of
Energy is not a licensee of the State of California so our regulations would not apply, however, they
have equivalent standards and methods for evaluating radiation exposure.

The evaluation to determine the radiation dose inciudes all the potential pathways of exposure
to humans: ingestion through the drinking of water, ingestion through the consumption of food products,
inhalation, and direct radiation exposure (being close enough to the radiation source to have the
radiation come in contact with the body). Conservative assumptions are made in the assessment to
ensure that the dose is not underestimated.

For the tritium in soil moisture found in our analyses, even if it is assumed that people occupied
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the area where it was found, pathways to the public would not exist. The moisture in this soil is not
potable water and therefore would not be consumed. Food products are not grown in the ravine
locations where the tritium in the soil moisture was found limiting the potential for ingestion. The
tritium is in the soil moisture, thus the inhalation pathway is negligibte {and submersion dose would be
negligible also since it is assumed to be equal to inhalaticn dose). The direct radiation pathway is not
measurable for tritium because the beta particles emitted from decay are not sufficient energy to
penetrate the protective outer layer of skin cells. If the extreme assumption is made that the soil
moisture was consumed, the highest value reported by our laboratory of 10,700 pCi/l is below the
USEPA drinking water standard of 20,000 pCi/l. The USEPA determined that it is safe to drink water
that contains levels of tritium below 20,000 pCi/l.’

The Catifornia Agreement In Principle Program will continue to evaluate the envxronmental
monitoring program currently in effect for the DOE facility. Our evaluation will include a review of
the environmental sampiing program at the Energy Technolooy and Engineering Center (ETEC) and
of potential release pathways of radicactive materials to the environment. This review may entail
additional independent sampling and analyses. As staied earlier, the finai multi-media sampling report
prepared by McLaren/Hart will be reviewed when released.

Natioral Interim Primarv Drinking Water Regulutions, U.S. EPA, EPA-570/9-76-003.
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