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Mr. Tim Rehder

U.S. Environmental Protection Agency, Region VIII-
999 18th Street, Suite 500

Denver, Colorado 80202-2466

Ms. Susan Chaki

Colorado Department of Public Health and Environment
4300 Cherry Creek Drive South

Denver, Colorado 80246-1530

Dear Ms. Chaki and Mr. Rehder:

The U.S. Department of Energy/Rocky Flats Field Office is pleased to provide copies of
the Polychlorinated Biphenyls Closeout Report. The Polychlorinated Biphenyls Closeout
Report was prepared using the language in the Draft Implementation Guidance Document.
The Polychlorinated Biphenyls Closeout Report will also be used as a final closure
document for the addressed sites under the Industrial Area Operable Unit Record of
Decision.

If you should have any technical questions regarding this document, please contact Norma
L. Castaneda at 966-4226 or contact me at 966- 4839.

Sincerely,

Steven W. Slaten
RFCA Coordinator

Enclosures

cc w/Enc:
G. Kleeman, EPA
C. Spreng, CDPHE e
R. Greenberg, EM-45, HQ ‘
Administrative Record hy ‘9{/9
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cc w/o Enc: i v :

S. Tarlton, CDPHE Lo %
R. Tyler, ER/'WM

N. Castaneda, ER/'WM

A. Sieben, K-H

A. Tyson, RMRS
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Aroclor

Certificate of Disposal

Chemical Waste Landfill

Destructive Samples

Draft EPA Method 4020

EPA Method 3080

Hydrohammer

Kettleman, California

QOutdoor Electrical

PCB(s)

DEFINITIONS

A common tradename for PCB dielectric oil used in transformers.
Aroclor 1254 means that a biphenyl molecule (two chlorine atoms
surrounded by 12 carbon atoms) is chlorinated at a 54% ratio by
weight.

A Certificate of Disposal is a document generated by the disposer
of PCB waste for PCBs and/or PCB Items disposed of at the
facility.

A landfill at which protection against risk of injury to human

health or the environment from migration of PCBs to land, water,
or the atmosphere is provided from PCBs and PCB items deposited
therein by locating, engineering, and operating the landfill as
specified in 40 CFR 761.75.

Collection of physical samples usually on porous surfaces using
an impact drill or other means.

A field screening method used to acquire cost effective in situ data
(Immunoassay) to determine areal extent and vertical migration of
PCBs. This method may also be used to verify decontamination is
appropriate.

An EPA approved method for laboratory analysis of PCBs
commonly used to verify final cleanup standards were met.

A heavy duty pneumatic "jack hammer like" attachment usually
fitted to a backhoe or excavator for breaking rock or concrete.

A selected Chemical Waste Landfill for this PCB removal project.

Outdoor, fenced, and restricted access area used in the Substation
transmission and/or distribution of electrical power as defined
under 40 CFR 761.30(){)(1).

Polychlorinated biphenyl(s) are chemical substances consisting of
the biphenyl molecule which has been chlorinated to varying
degrees. PCBs are often associated with other chlorinated
hydrocarbon compounds such as Furans and Dioxins.

iv



Restricted Access Area

TSCA

A location limited by natural or manmade barriers at least 0.1
kilometers from residential or commercial areas. PCB spills or
releases occurring in a Restricted Access Area must be cleaned up
to 25 ppm PCBs by weight for soil and 100ug/100cm? for all other
solid surfaces per 40 CFR 761.125.

The Toxic Substance Control Act (TSCA) was passed by Congress
in 1976 and was designed primarily as a vehicle in which chemicals
could be evaluated before use thereby reducing risk to human
health, other organisms and the environment.
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1.0 Introduction

This completion report describes the Polychlorinated Biphenyl (PCB) Removal Project, including
the site histories, remediation activities, and the disposition of the waste. The removal activities
began in the fall of 1995 and concluded in late summer of 1996. All removal activities were
conducted in accordance with the Final Proposed Action Memorandum (PAM), Remediation of
PCBs (DOE 1995), Final Sampling and Analysis Plan (SAP) (RMRS 1995a), and Final Project-
Specific Health and Safety Plan/PCB Removal Project (RMRS 1995b).

The remediation of PCBs was initiated with the discovery of PCB-contaminated soil in July of
1991. Specific sites (hereafter referred to as PCB sites) were identified through a site-wide
assessment (EG&G 1991), assigned a unique identification number (i.e., PCB Site 1), and
incorporated into the Historical Release Report (HRR) (DOE 1992) as Potential Areas of
Concern (PACs). Of those identified in the HRR, twelve required additional evaluation because
of suspected PCB levels in excess of the 25 parts per million (total) Toxic Substances Control Act
(TSCA) guidance for Restricted Access Areas at outdoor electrical substations. The investigation
and subsequent remediation was performed in accordance with Section .B.10 of the Interagency
Agreement (IAG) (DOE 1991) which provides a mechanism to expedite a Risk
Reduction/Source Removal Action utilizing an approved PAM. The Environmental Protection
Agency (EPA) and the Colorado Department of Public Health and Environment (CDPHE)
concurred with this approach and approved the 25 ppm guidance level for PCB contamination at
the Rocky Flats Environmental Technology Site (RFETS).

Remediation of 11 of the 12 PACs was successful in obtaining closure criteria as demonstrated by
post-removal verification results below the 25 ppm standard. The Annual Update for the
Historical Release Report (DOE 1996b) submitted to the Department of Energy (DOE), EPA
and CDPHE in accordance with the Final Rocky Flats Cleanup Agreement (RFECA) (DOE 1996a)
proposed No Further Action (NFA) status for these 11 PACs. These sites will be officially closed
under the Industrial Area Operable Unit (OU) Record of Decision (ROD). The ROD will also
address the PAC (PAC-1102/PCB-21) at which residual concentrations above the 25 ppm
standard remain. The validation results will be evaluated for data usability as part of the quality
control for the project and submitted as an addendum to this report.
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2.0  Background and Pre-remediation Activities

A sitewide program was initiated in 1991 to identify known, suspect, and potential PCB
contaminated sites at RFETS. The study, documented in Assessment of Potential Environmental
Releases of PCBs Preliminary Assessment/Site Description, (EG&G 1991) consisted of
document and record reviews, personnel interviews, and field sampling and analysis at 37
locations. These suspect locations became known as PCB sites 1-37. Based on the results
presented in the assessment (EG&G 1991), the following sites were targeted for expedited action
in accordance with Section 1.B.10 of the Rocky Flats Interagency Agreement (IAG) (DOE 1991)
as documented in the Final PAM, Remediation of PCBs (DOE 1995). The locations, identified by
PCB site number, are illustrated on the site map which follows. -
To delineate the lateral and vertical extent of PCB contamination at these sites, surficial and
subsurface soil samples were collected and analyzed in the field using an immunoassay technique,
Draft Method 4020. Additionally, if concrete was present within a given PCB site, then the area
of the site was calculated and statistically gridded so that destructive concrete samples could be
collected and analyzed using EPA Method 8080. Grid squares were assigned a number and
samples were collected based upon random number generation. In several cases, the collection
points fell within an unattainable area (such as under a transformer) and the sampling grid had to
be re-run.

Table 2-1 provides a cross-reference between PCB TSCA site numbers as identified in the original
PCB assessment (EG&G 1991) and its respective PAC number as presented in the HRR (DOE
1992). In addition, pre-remediation PCB concentrations for the soil and concrete samples are
provided with the closest adjacent building for site reference.
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Table 2-1. Pre-Remediation Soil and Concrete Levels
TSCA Building Sample Aroclor | Aroclor Aroclor Aroclor
HRR Loc. Number Number Matrix 1242 1248 1254 1260
PAC# | Code (ppm) (ppm) (ppm) (ppm)
500-905 PCB-10 555/558 $S00385ST SOIL U u U 480.0
500-905 PCB-10 5551558 CTO0028EG | CONCRETE U U U 0.4
600-1003 PCB- 661/675 $S00376ST SOIL U U U 540.0
12/13
600-1003 PCB-13 661/675 CTO0039RM | CONCRETE U U U 0.1
800-1207 | PCB-17 883 SS00470ST SOIL U 160.0 U U
800-1207 | PCB-17 883 CTO0016EG | CONCRETE U 25 1.0 0.1
500-900 PCB-20 515/516 SS00625ST SOIL U U U 26.0
500-900 PCB-20 515/516 CTO0036EG | CONCRETE 0.9 U U 0.9
700-1102 | PCB-21 776 $S00503ST SOIL. U U U 480.0
700-1102 | PCB-21 776 CTOO003EG | CONCRETE U U U 56.0
500-902 PCB;23’ 559 $S00385ST SOIL U 190.0 U U
500-902 PCB-23 559 CTO0004EG | CONCRETE U 4] U 0.04
700-1104 | PCB-24 708 $S00583ST SOIL U U 860.0 U
700-1104 | PCB-24 708 CTOO00SEG | CONCRETE U U U U
700-1103 | PCB-25° 707 $S00325ST SOIL U U 1600.0 U
700-1111 PCB-26 750 $S00513ST SOIL U 160.0 U U
700-1111 PCB-26 750 CTO0011EG | CONCRETE U U U 4]
300-708* PCB-33 371 $S00506ST SOIL U U U >50
300-708 PCB-33 371 CTOO0030EG | CONCRETE 1.3 U U U
600-1000 | PCB-37 662 G03484 SOIL U 73.0 U 86.0
600-1000 | PCB-37 662 SSQ0569RM | CONCRETE U U 0.2 12

1 . N
Maximum Concentration

2 PCB site 25 did not have any concrete fo analyze
3Chlorinsoil® data indicated >50 ppm (EG&G 1991)
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3.0 Remediation Activities

The Final PAM, Remediation of PCBs (DOE 1995) guided the remediation of approximately 500
cubic yards of soil and concrete from 12 PCB sites. All activities were conducted in accordance
with the PAM and Final Project-Specific Health and Safety Plan/PCB Removal Project (RMRS
1995b). Verification sampling included a combination of field screening using Draft Method 4020
and confirmational split samples analyzed using SW-846 Method 8080 as specified in the Final
Sampling and Analysis Plan (SAP) (RMRS 1995a). To assure that the 25 ppm TSCA guidance
level was achieved during cleanup, a target remediation goal of 10 ppm (total) PCBs, or less,
using the Method 4020 field screening analysis was prescribed for the removal.

Remediation began in the fall of 1995 and was completed in late summer of 1996. Excavated
material with PCB concentrations exceeding the 25 ppm standard were disposed off-site at an
EPA-approved disposal facility. Concrete transformer pads were broken with a hydrohammer and
subsequently removed using backhoes, excavators, front-end loaders and hand shovels. Concrete
with PCB concentrations less than the 25 ppm was disposed at the RFETS landfill. Soil was
removed in a similar manner, in one foot lifts. Details of the excavation activities for each PCB
site are included in Section 3.1.

As the remediation progressed, verification samples were collected using the EPA Midwest
Research Institute (MRI) grid methodology (Appendix C). Field screening analysis of samples
collected from this grid was performed in an on-site (mobile) laboratory using the immunoassay
technique prescribed in SW-846, Draft Method 4020. Excavation activities proceeded in 1 foot

- lifts (i.e., additional soil was excavated) until the immunoassay results indicated that the total PCB
concentration was near, or below, the 10 ppm remediation goal. One exception is noted. At PCB
site PCB-37, 6 of the immunoassay results exceeded the 10 ppm remediation goal, but re-analysis
using a 25 ppm calibration standard and analysis from split samples using Method 8080 verify that
the soil was below the 25 ppm guidance level.

Twenty percent of the samples for each verification grid were split and analyzed using SW-846
Method 8080 to confirm the accuracy of the field screening method. In addition, for every twenty
samples, one duplicate was collected and analyzed using the same method. All samples were
collected using clean and/or decontaminated sampling equipment (i.e., spoons/scoops). Ata
minimum, one equipment smear sample was collected daily and/or between sites and analyzed
using the 4020 immunoassay technique to assess cross-contamination and positive bias (i.e., false
positive) potential. The final MRI grid of verification samples was considered as the confirmation
grid for that site (see Appendix A). Split samples were then shipped off-site for SW-846 Method
8080 analysis to provide cleanup verification (see Appendix B). Table 3-1 shows post-removal
split sample results confirming that all of the sites, with the exception of PCB-21, were
remediated to less than 25 ppm PCBs by weight and, in most cases, substantially lower. Table 3-
2 provides a comprehensive data summary of Method 8080 soil and concrete samples on a site-
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by-site basis. The table also includes results from the Draft Method 4020 immunoassay field
screening analysis, confirmational splits, and Method 8080 analysis of clean fill material obtained
off-site. Excavations were backfilled with PCB-free structural material (<1 ppm PCBs by
weight) obtained from an off-site source and the sites were reclaimed to, at a minimum, their
original condition.

3.1 Brief Description of Remediation Activities by Each Site

PCB-10 (555/558 Substation):

Approximately 4.3 yd’of soil were removed from the northwest corner of the 555/558 substation
using shovels during the first week of September 1995. The PCB-10 site was confirmed at <10
ppm PCBs by weight in soil using EPA Method 8080. The confirmation of remediation of soils at
this site provide the basis for NFA status.

PCB-12/13 (661/675 Substation):

Approximately 46.7 yd® of soil were removed from around the substation using hand shovels
during the second and third week of February 1996. The PCB-12 & 13 sites were confirmed at
<10 ppm PCBs by weight in soil using EPA Method 8080. The confirmation of remediation of
soils at this site provide the basis for NFA status.

PCB-17 (Southeast Corner of Building 883):

Approximately 22.1 yd’ of soil, 2 yd’ of asphalt and 8.5 yd® of concrete were removed from the
southeast corner of Building 883 using backhoes, front-end loaders, a hydrohammer, and shovels
during the second week of September 1995. The PCB-17 site was confirmed at <10 ppm PCBs
by weight in soil using EPA Method 8080. The confirmation of remediation of soils at this site
provide the basis for NFA status.

PCB-20 (515/516 Substation):

Approximately 5.8 yd® of soil were removed from the south side of the 515/516 Substation using
a backhoe, a bobcat and hand shovels in late August 1995. The contaminated soil was located
immediately east of the 516 transformer. The PCB-20 site was confirmed at <10 ppm PCBs by
weight in soil using EPA Method 8080. The confirmation of remediation of soils at this site
provide the basis for NFA status.

PCB-21 (Northwest Corper of Building 776)

Approximately 177 yd’ of soil and 10.7 yd® of concrete were removed from the northwest corner
of Building 776 with backhoes, front-end loaders, excavators, a hydrohammer, and hand shovels
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between October 2, 1995 and June 24, 1996. Numerous removal events (i.e., re-excavations) to a
total depth of approximately 17 feet were required in the attempt to achieve the cleanup guidance
level of 25 ppm (total PCBs). The guidance level was not achieved; however, the site was
cleaned from an initial PCB contaminant level of 480 ppm in the soil and 56 ppm on the concrete
pad to 70 ppm PCBs in soil at a single location and at a 17 foot depth. The excavation activity
was stopped due to equipment limitations and health and safety concerns as documented in the
Final Annual Update to the Historical Release Report (HRR) transmitted to the EPA and CDPHE
on September 30, 1996. An extensive survey was conducted of the excavation prior to backfilling
with structural grade fill. No available information could be found explaining contaminant levels at
such depth, however, the diligent effort significantly reduced risk to human health and the
environment.

PCB-23 (East of Building 559):

~ Approximately 27.2 yd® of soil were removed from the northeast corner of Building 559 using a
backhoe, a hydrohammer, front-end loaders, a bobcat and hand shovels during the last several
weeks of September 1995. The PCB-23 site was confirmed at <10 ppm PCBs by weight using
EPA Method 8080. The confirmation of remediation of soils at this site provide the basis for NFA
status.

PCB-24 (West of Building 708):

Approximately 24.1 yd® of soil and 1.5 yd® of concrete were removed from the west side of
Building 708 using backhoes, front-end loaders, a hydrohammer, a bobcat, concrete saw, and
hand shovels in early October 1995. The PCB-24 site was confirmed at <10 ppm PCBs by weight
in soil using EPA Method 8080. The confirmation of remediation of soils at this site provide the
basis for NFA status.

PCB-25 (East Side of Building 707):

In 1991, one of the six transformers located on the rooftop of Building 707 was identified as
leaking PCB dielectric oil. Further investigation revealed that rain water had carried PCBs, via a
downspout, from the contaminated rooftop to the soil below. An extensive PCB cleanup was
initiated in 1991 and 1992 under TSCA regulations and the roof was declared clean. The
contaminated soil area below was cordoned off and marked "PCB Contaminated Area" until
appropriate actions could be taken under CERCLA. Approximately 64.8 yd® of soil were
removed from an area immediately south of the main entrance doorway of Building 707 (east
side) using backhoes, front-end loaders, excavators, bobcats and hand shovels during the second
half of September 1995. The PCB-25 site was confirmed at <10 ppm PCBs by weight using EPA
Method 8080. The confirmation of remediation of soils at this site provide the basis for NFA
status,
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PCB-26 (East of Building 750):

Approximately 12.1 yd® of soil and 8.0 yd® of concrete were removed from the old transformer
location on the east side of Building 750 using backhoes, front-end loaders, a hydrohammer, a
bobcat and hand shovels in late September 1995. The PCB-26 site was confirmed at <10 ppm
PCBs by weight in soil using EPA Method 8080. The confirmation of remediation of soils at this
site provide the basis for NFA status.

PCB-33 (North of Building 371):

Approximately 1.08 yd® of soil were removed immediately north of Transformer 371-2 using

hand shovels in late August 1995. Destructive concrete verification sampling show no other

PCB contamination. The PCB-33 site was confirmed at <10 ppm PCBs by weight in the soil
using EPA Method 8080. The confirmation of remediation of soils at this site provide the basis for
NFA status.

PCB-37 (East of Building 662):

Approximately 85.1 yd® of soil were removed from the east side of Building 662 using backhoes,
front-end loaders, bobcats and hand shovels during the month of July 1996. Method 8080 analysis
of destructive concrete samples collected verify that all concrete areas were clean. The PCB-37
site was confirmed at <25 ppm PCBs by weight in soil using EPA Method 8080. The
confirmation of remediation of soils at this site provide the basis for NFA status.

3.2 Quality Control Samples

Duplicate, split, smear, and method blank samples were collected in accordance with the Final
SAP (RMRS 1995a). The results for these samples as indicators of the quality of the sampling
and analysis in support of remediation activities is discussed for each of these sample type. The
quality assurance/quality control samples will be further evaluated with the validated data for
usability with respect to precision, accuracy, representativeness, comparability, and completeness
and submitted as an addendum to this report.

As indicated in Table 3-2, duplicates were collected at a minimum of 1 per site or at an
approximate frequency of 1 for every 10 samples. The duplicates were analyzed by Draft Method
4020 as an indicator of the precision of the measurement. A comparison of the duplicate results
indicate that method produced precise (i.e., reproducible) measurements.

Split samples were collected and analyzed by Method 8080 to confirm the measurements obtained
from the Draft Method 4040 results. The 86 split samples are identified in column four of Table
3-2, Method 8080 Soil Results. Comparison of the Method 8080 results with the Draft Method
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4020 results indicate that the Draft Method adequately represent the concentrations at the
remediation sites with only one exception. Out of the 86 split samples analyzed, sample
SS00206RM showed an inconsistency between the two methods with a 12 ppm concentration
detected via Method 8080 and a less than 10 ppm observation made using Draft Method 4020.
PCB Site 25 is the only site affected by this inconsistency. As indicated on Table 3-2, five other
split samples collected at PCB Site 25 indicate levels well below the 10 ppm target remediation
goal and the 25 ppm guidance level.

Smear samples were collected by wiping the sampling equipment with a 10 by 10 centimeter wipe
saturated with methanol. The smear sample results are an indication of cross-contamination and
the potential for positive bias in the sample results. A total of 72 smear samples were collected.
Of the 72 smears, 2 samples showed a positive result (i.e., greater than 10 ppm). A positive result
for a smear sample could indicate that the concentrations in the samples associated with the smear
were potentially positively biased. The effect of positive bias on the samples is a potential false
positive result. The site associated with the two smear samples is PCB Site 37. As indicated on
Table 3-2, the site was remediated until levels below the 25 ppm were achieved. As a result, the
effect of the positive bias is considered negligible.

For all data reported, none of the method blanks analyzed by Draft Method 4020 had positive
detections. A total of 79 method blank samples to assess the potential for positive bias in the
sample results. The method blank samples were analyzed by Draft Method 4020. Of the 79
method blank results, 77 were negative (i.e, less than 10 ppm). Two of the method blank samples
indicated positive (i.e., greater than 10 ppm) results. A positive result for a method blank could
indicate that the concentrations in the samples were potentially positively biased. The effect of
positive bias on the samples is a potential false positive result. The site associated with the two
method blank samples with positive results is PCB Site 21. As indicated on Table 3-2, the site
was remediated until levels below 25 ppm were achieved. Therefore, the effect of the positive
bias is considered negligible.

3.3 Summary of Remediation Activities

The volume of soil and concrete excavated for each location is summarized in Section 4.0 and
presented in Table 4-1. All of the remediation sites were confirmed to be less than 10 ppm PCBs
by weight with the exception of site PCB-37 which is confirmed to be less than 25 ppm and site
PCB-21 which was halted for safety reasons at approximately 17 feet. Contaminated soil and
concrete was shipped to an EPA-approved, TSCA-licensed chemical waste landfill in Kettleman,
California for final disposal. In most cases, concrete samples collected from the old transformer
pads were well below the 25 ppm cleanup level, and soil contamination could be removed within
an approximate 4 foot depth. All of the excavations were reclaimed to their original condition
which included placement and compaction of structural grade fill material. The structural fill was
sampled for PCBs using Method 8080 on two occasions (see Table 3-2, page 17).
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Table 3-1. PCB Post-Removal Levels in Soit"
Location Location 13?11;%2 Aro(c}l)g;n 1)248 Aro(clor 1254 | Aroclor 1260
Code ppm) (ppm)
PCB-10 555/558 SS00033RM U U 1.3
PCB-12/13 661/675 SS00455RM U U 0.7
PCB-17 883 SSO0090RM 3.1 U U
PCB-20 515/516 SSO00011RM U U 0.9
| PCB-21 776 SS00533RM U ~-70.0
PCB-23 559 SS00132RM 24 0.6 U
PCB-24 708 SS00301RM . 3.2 U
PCB-25 707 SS00206RM 7.0 5.0
PCB-26 750 SS00162RM 59 U U
PCB-33 37 SS00002RM U 8]
PCB-37 662 SS00569RM 1.2 U 3.1
PCB-37 662 SS00616RM U 2.5 0.6

'Maximum concentrations
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Table 3-2. Comprehensive Data Summary Method 8080 and 4020
Samples Collected Per Site.
Method 8080 Method 8080 Method 4020
PCB Site Sample Concrete Results Soil Resuits Immunoassay Results
Location Numbers (ppm) (ppm) (ppim)
PCB-10 CTO0021EG U
PCB-10 CTO0022EG U
PCB-10 CTO0023EG U
PCB-10 CTO0024EG .04
PCB-10 CTO0025EG U
PCB-10 SS00021RM <10
PCB-10 SSO00022RM <10
PCB-10 SS00024RM <10
PCB-10 SSO00025RM <10
PCB-10 SS00026RM .05 <10
PCB-10 SS00027RM <10 =
PCB-10 SS00028RM U <10
PCB-10 SSO00029RM <10
PCB-10 SS00032RM <10
PCB-10 SS00033RM 1.30 <10
PCB-10 SS00034RM(dup) <10
PCB-12/13 CT00037RM U
PCB-12/13 CTO0038RM U
PCB-12/13 CTO00039RM .07
PCB-12/13 CTO0040RM U
PCB-12/13 CT00041RM U
PCB-12/13 CTO0042RM U
PCB-12/13 CTO0076RM .08
PCB-12/13 CTO0081RM U
PCB-12/13 SS00426RM <10
PCB-12/13 SS00427RM <10
PCB-12/13 SS00428RM(dup) <10
PCB-12/13 SS00429RM <10
PCB-12/13 SS00430RM .12 <10
PCB-12/13 SS00431RM <10
PCB-12/13 SS00432RM <10
PCB-12/13 SS00433RM <10
PCB-12/13 SS00434RM .46 <10
PCB-12/13 SS00435RM <10
PCB-12/13 SS00436RM <10
PCB-12/13 SS00437RM 44 <10
PCB-12/13 SS00438RM .18 <10
PCB-12/13 SS00439RM <10
PCB-12/13 SS00440RM <10
PCB-12/13 SS00441RM U <10
PCB-12/13 SS00442RM <10
PCB-12/13 SS00443RM <10
PCB-12/13 SS00444RM <10
PCB-12/13 SS00445RM <10
PCB-12/13_|_ SS00446RM(dup) <10
PCB-12/13 SS00447RM .27 <10
PCB-12/13 SS00448RM <10
PCB-12/13 SS00449RM <10
PCB-12/13 SS00450RM U <10
PCB-12/13 SS00451RM <10
PCB-12/13 SS00452RM <10
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Method 8080 Method 8080 Method 4020
PCB Site Sample Concrete Results Soil Results Immunoassay Results
Location Numbers (ppm) (ppm) (ppm)
PCB-12/13 SS00453RM <10
PCB-12/13 SS00454RM <10
PCB-12/13 SS00455RM .67 <10
PCB-12/13 SS00456RM <10
PCB-12/13 SS00457RM ) <10
PCB-12/13 SS00458RM <10
PCB-12/13 SS00459RM <10
PCB-12/13 SS00460RM .11 <10
PCB-12/13 SS00461RM(dup) <10
PCB-12/13 SS00462RM <10
PCB-12/13 SS00463RM 42 <10
PCB-12/13 SS00464RM .27 <10
PCB-12/13 SS00465RM <10
PCB-12/13 SS00466RM <10
PCB-12/13 SS00467RM <10 —
PCB-12/13 SS00468RM <10
PCB-12/13 SSO00469RM <10
PCB-12/13 SS00470RM(dup) <10
PCB-12/13 SSO471RM <10
PCB-12/13 SS00472RM ’ <10
PCB-12/13 SS00473RM .28 <10
PCB-12/13 SS00474RM <10
PCB-12/13 SS00475RM <10
PCB-12/13 SS00476RM <10
PCB-12/13 SS00477RM .13 <10
PCB-12/13 SSO00478RM <10
PCB-12/13 SS00479RM(dup) <10
PCB-12/13 SSO00480RM <10
PCB-12/13 SS00481RM .34 <10
PCB-12/13 SS00482RM <10
PCB-12/13 SS00483RM <10
PCB-12/13 SS00484RM <10
PCB-12/13 SS00485RM <10
PCB-17 CTO0014EG 12
PCB-17 CTO0015EG .13
PCB-17 CTO0016EG 3.60
PCB-17 SS00065RM <10
PCB-17 SSO0068RM <10
PCB-17 SSO00070RM 2.70 <10
PCB-17 SS00071RM <10
PCB-17 SS00073RM <10
PCB-17 SS00074RM <10
PCB-17 SSO00079RM .30 <10
PCB-17 SSO0080RM <10
PCB-17 SSO00083RM <10
PCB-17 SSO00084RM <10
PCB-17 SSO00085RM(dup) <10
PCB-17 SSO00087RM <10
PCB-17 SSO00088RM <10
PCB-17 SSO00089RM <10
PCB-17 SSO00090RM 3.10 <10
PCB-17 SSO00091RM <10
PCB-17 SSO00092RM <10
PCB-17 SSO0093RM <10
PCB-17 SS00094RM 1.30 <10
PCB-17 SS00095RM(dup) 1.80 <10
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Method 8080 Method 8080 Method 4020

PCB Site Sample Concrete Results Soil Results Immunoassay Results
Location Numbers (ppm) (ppmy) _(ppm)
PCB-17 SSO0096RM <10
PCB-17 SSO00097RM 47 <10
PCB-17 SS00098RM <10
PCB-17 SSO0099RM <10
PCB-17 SS00101RM <10
PCB-17 SS00102RM <10
PCB-20 CTO0035EG 73
PCB-20 CTO0036EG .86
PCB-20 SS00011RM .93 <10
PCB-20 SS00012RM - <10
PCB-20 SSO00013RM <10
PCB-20 SS00014RM <10
PCB-20 SS0001SRM <10
PCB-20 SS00016RM .14 <10 -
PCB-20 SS00017RM <10
PCB-20 SS00018RM <10
PCB-20 SS00019RM <10
PCB-20 SS00040RM(dup) <10
PCB-21 CTO0001EG
PCB-21 CT00002EG .10
PCB-21 CTO0003EG 56.0
PCB-21 SS00295RM >10
PCB-21 SS00349RM >10
PCB-21 SS00350RM(dup) <10
PCB-21 SS00351RM <10
PCB-21 SS00352RM 3.10 <10
PCB-21 SS00353RM <10
PCB-21 SS00355RM <10
PCB-21 SS00359RM .23 <10
PCB-21 SS00363RM <10
PCB-21 SS00364RM .80 <10
PCB-21 SS00367RM 24 <10
PCB-21 SS00368RM . <10
PCB-21 SS00371RM <10
PCB-21 SS00372RM <10
PCB-21 SS00375RM <10
PCB-21 SS00376RM <10
PCB-21 SS00379RM(dup) <10
PCB-21 SS00405RM <10
PCB-21 SS00407RM <10
PCB-21 SS00411RM <10

- PCB-21 SS00413RM <10
PCB-21 SS00415RM <10
PCB-21 SS00416RM <10
PCB-21 SS00417RM <10
PCB-21 SSO00418RM <10
PCB-21 SS00419RM <10
PCB-21 SS00421RM <10
PCB-21 SS00422RM <10
PCB-21 SS00423RM <10
PCB-21 SS00495RM 4.10
PCB-21 SS00497RM 3.19 <10
PCB-21 SSO00498RM .94 <10
PCB-21 SS00500RM .80 <10
PCB-21 SS00525RM <25
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Method 3080 Method 8080 Method 4020

PCB Site Sample Concrete Results Soil Resuits Immunoassay Results
Location Numbers (ppm) (ppm) (ppm)
PCB-21 SS00526RM 11.0 <25
PCB-21 SS00527RM <25
PCB-21 SSO00528RM <10
PCB-21 SS00529RM <10
PCB-21 SS00531RM 5.70 <10
PCB-21 SS00532RM ) <25
PCB-21 SS00533RM 70.0 >25
PCB-21 SS00534RM 46.0 >25
PCB-21 SS00535RM 46.0 >25
PCB-21 SS00536RM(dup) >25
PCB-21 SS00537RM 49.0 >25
PCB-21 SS00538RM 56.0 . >25
PCB-21 SS00539RM 15.0 >25
PCB-23 CTOC0O4EG .04
PCB-23 CTO000SEG U
PCB-23 CTOO0006EG U
PCB-23 CTOO007EG U
PCB-23 SS00131RM <10
PCB-23 SS00132RM . 298 <10-
PCB-23 SS00133RM <10
PCB-23 SS00134RM <10
PCB-23 SS00135RM <10
PCB-23 SS00138RM <10
PCB-23 SS00140RM <10
PCB-23 SS00141RM <10
PCB-23 SS00142RM <10
PCB-23 SS00144RM <10
PCB-23 SS00145RM .06 <10
PCB-23 SS00146RM(dup) <10
PCB-23 SS00147RM <10
PCB-23 SS00149RM <10
PCB-23 SS00150RM 42 <10
PCB-23 SS00151RM <10
PCB-23 SS00152RM <10
PCB-23 SS00153RM <10
PCB-23 SS00154RM <10
PCB-23 SS00155RM(dup)_ <10
PCB-23 SS00156RM <10
PCB-23 SS00157RM <10
PCB-23 SS00197RM .46 <10
PCB-23 SS00198RM <10
PCB-23 SS00199RM <10
PCB-23 SS00201RM <10
PCB-23 SS00202RM <10
PCB-23 SS00203RM .09 <10
PCB-23 SS00204RM <10
PCB-23 SS00205RM(dup) <10
PCB-23 SS00264RM <10
PCB-23 SS00265RM 11 <10
PCB-23 SS00266RM <10
PCB-23 SS00267RM <10
PCB-23 SS00268RM <10
PCB-24 CTOO008EG U
PCB-24 CTO0009EG U
PCB-24 CTO0010EG U
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Method 8080 Method 8080 Method 4020

PCB Site Sample Concrete Results Soil Results Immunoassay Results
Location Numbers (ppm) (ppm)  {ppm)
PCB-24 SS00255RM <10
PCB-24 SS00256RM .04 <10
PCB-24 SS00257RM <10
PCB-24 SS00258RM U <10
PCB-24 SS00259RM <10
PCB-24 SS00260RM <10
PCB-24 SS00261RM <10
PCB-24 SS00262RM <10
PCB-24 SS00263RM(dup) . <10
PCB-24 SS00298RM <10
PCB-24 SS00299RM <10
PCB-24 SS00300RM <10
PCB-24 SS00301RM 3.20 <10
PCB-24 SSO00302RM <10
PCB-24 SS00305RM 2.10 <10 -
PCB-24 SS00309RM <10
PCB-24 SS00310RM 32 <10
PCB-24 SS00311RM <10
PCB-24 SS00312RM <10
PCB-24 SS00313RM <10
PCB-24 . _SS00314RM ] <10
PCB-24 SS00315RM <10
PCB-24 SS00316RM U <10
PCB-24 SS00317RM <10
PCB-24 SS00318RM <10
PCB-24 SS00319RM .58 <10
PCB-24 SS00320RM(dup) <10
PCB-25 SS00172RM <10
PCB-25 SS00173RM <10
PCB-25 SS00174RM <10
PCB-25 SS00175RM <10
PCB-25 SS00176RM <10
PCB-25 SS00177RM 1.10 <10
PCB-25 SS00178RM <10
PCB-25 SS00179RM <10
PCB-23 SS00183RM <10
PCB-25 SS00184RM <10
PCB-25 SS00185RM 1.39 <10
PCB-25 SS00186RM <10
PCB-25 SS00187RM <10
PCB-25 SS00188RM <10
PCB-25 SS00191RM(dup) <10
PCB-25 SS00195RM <10
PCB-25 SS00198RM <10
PCB-25 SS00206RM 12.0 <10
PCB-25 SS00207RM <10
PCB-25 SS00208RM <10
PCB-25 SS00209RM <10
PCB-25 SS00210RM <10
PCB-25 SS00211RM <10
PCB-25 SS00212RM 2.05 <10
PCB-25 SS00213RM 2.06 <10
PCB-25 SS00214RM . <10
PCB-25 SS00215RM <10
PCB-25 SS00216RM(dup) <10
PCB-25 SS00217RM .53 <10
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Method 8080 Method 8080 Method 4020
PCB Site Sample Concrete Results Soil Results Immunpoassay Results
Location Numbers (ppm) (ppm) (ppm)
PCB-25 $S00218RM <10
PCB-25 SS00219RM <10
PCB-25 SS00220RM <10
PCB-25 SS00221RM <10
PCB-25 SS00222RM <10
PCB-26 CTO0011EG U
PCB-26 CTO0012EG .03
PCB-26 CTO0013EG U
PCB-26 SS00103RM <10
PCB-26 SS00104RM <10
PCB-26 SS00106RM <10
PCB-26 SS00108RM .16 <10
PCB-26 SS00109RM <10
PCB-26 SS00110RM <10 s
PCB-26 SS00114RM <10
PCB-26 SS00118RM <10
PCB-26 SS00123RM <10
PCB-26 SS00124RM <10
PCB-26 SS00125RM <10
PCB-26 SS00126RM <10
PCB-26 SS00127RM <10
PCB-26 SS00128RM <10
PCB-26 SS00130RM(dup) <10
PCB-26 SS00158RM <10
PCB-26 S$S00160RM .65 <10
PCB-26 SS00161RM <10
PCB-26 SS00162RM 5.90 <10
PCB-26 SS00163RM <10
PCB-26 SS00164RM <10
PCB-26 SS00165RM .09 <10
PCB-26 SS00166RM <10
PCB-26 SS00167RM <10
PCB-26 SS00168RM 2.80 <10
PCB-26 SS00169RM(dup) <10
PCB-26 SS00170RM 2.30 <10
PCB-26 SS00171RM U <10
PCB-33 CTO0029EG 21
PCB-33 CTO0030EG 1.30
PCB-33 CTO00031EG 21
PCB-33 CT00032EG U
PCB-33 SS00001RM <10
PCB-33 SSO00002RM U <10
PCB-33 SSO00004RM U <10
PCB-33 SS00005RM <10
PCB-33 SS00007RM <10
PCB-33 SS00010RM(dup) <10
PCB-37 CTO0051EG U
PCB-37 CTO0052EG 9]
PCB-37 CTO00053EG U
PCB-37 CT00054EG U
PCB-37 CTO0055EG 24
PCB-37 CTO0056EG U
PCB-37 CTO0057EG 1.40
PCB-37 CTO0058EG U
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Method 8080 Method 8080 Method 4020

PCB Site Sample Concrete Results Soil Results Immunoassay Results
Location Numbers (ppm) (ppm) (ppm)
PCB-37 CTOO0059EG U

PCB-37 CTOO060EG U

PCB-37 CTO0061EG U

PCB-37 CTO0062EG U

PCB-37 CTOO0063EG U

PCB-37 CTO0064EG U

PCB-37 CTO00065EG{dup) U

PCB-37 CTO0066EG U

PCB-37 CTOO067EG U

PCB-37 CTOO068EG U

PCB-37 CTOO069EG U

PCB-37 CTO0070EG U

PCB-37 CTO00071EG U

PCB-37 CT00072EG(dup) U

PCB-37 CTO0073EG U -~
PCB-37 CTOO074EG U

PCB-37 SS00540RM <10
PCB-37 SS00541RM <10
PCB-37 SS00542RM <10
PCB-37 - SS00543RM <10
PCB-37 SS00544RM(dup) <10
PCB-37 SS00545RM U <10
PCB-37 SS00546RM .38 <10
PCB-37 SS00547RM <10
PCB-37 SS00548RM U <10
PCB-37 SS00549RM <10
PCB-37 SS00550RM <10
PCB-37 SS00551RM <10
PCB-37 SS00552RM <10
PCB-37 SS00553RM .11 <10
PCB-37 SS00554RM <10
PCB-37 SS00555RM <10
PCB-37 SS00556RM U <10
PCB-37 SS00557RM <10
PCB-37 SS00558RM <10
PCB-37 SS005S9RM <10
PCB-37 SS00560RM <10
PCB-37 SS00561RM <10
PCB-37 SS00562RM <10
PCB-37 SS00563RM U <10
PCB-37 SS00564RM <10
PCB-37 SS00565RM(dup) <10
PCB-37 SS00566RM <10
PCB-37 SSO0S67RM <10
PCB-37 SS00568RM <10
PCB-37 SS00569RM 4.30 <25
PCB-37 SS00570RM <25
PCB-37 SS00571RM <25
PCB-37 SS00572RM .20 <10
PCB-37 SS00574RM <10
PCB-37 SS00576RM <10
PCB-37 SS00577RM <10
PCB-37 SS00578RM 77 <10
PCB-37 SS00579RM <10
PCB-37 SS00580RM <10
PCB-37 SS00581RM <10
PCB-37 SS00583RM 24 <10
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Method 8080 Method 8080 Method 4020
PCB Site Sample Concrete Results Soil Results Immunoassay Results
Location Numbers (ppm) (ppm) (ppm)
PCB-37 SS00584RM <10
PCB-37 SS00585RM .10 <10
PCB-37 SS00586RM <10
PCB-37 SS00587RM <10
PCB-37 SSO00S88RM <10
PCB-37 SS00589RM <10
PCB-37 SS00590RM <10
PCB-37 SSC00591RM U <10
PCB-37 SS00592RM <10
PCB-37 SS00593RM(dup) <10
PCB-37 SS00594RM <10
PCB-37 SS00595RM <10
PCB-37 SS00596RM <10
PCB-37 SS00597RM <10
PCB-37 SS00598RM <10 =
PCB-37 SS00599RM <10
PCB-37 SS00600RM U <10
PCB-37 SS00601RM <10
PCB-37 SS00602RM <10
PCB-317 SSO0603RM U <i0
PCB-37 SS00604RM <10
PCB-37 SS00605RM <10
PCB-37 SS00606RM <10
PCB-37 SS00607RM(dup) <10
PCB-37 SS00608RM <10
PCB-37 SS00609RM U <25
PCB-37 SS00610RM <10
PCB-37 SS00611RM <10
PCB-37 SS00612RM .59 <10
PCB-37 SS00613RM <10
PCB-37 SS00614RM <10
PCB-37 SS00615SRM <10
PCB-37 SS00616RM 3.06 <25
PCB-37 SS00617RM <25
Fill Material SSO00020RM U
Fill Material SS00254RM 18]

Sample Number prefixes

CT = Concrete

SS = Soil

U = not detected
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4.0  Waste Disposal

Approximately 500 yd of contaminated soil and concrete was excavated from all of the sites and
shipped to an EPA-approved, TSCA-permitted chemical waste landfill in Kettleman, California. In
addition to the contaminated soil and concrete waste, Personal Protective Equipment (PPE) waste
and immunoassay residual lab wastes were also shipped to Kettleman.

Concrete and/or asphalt from PCB Site 17 (near Bldg. 883), PCB Site 23, (northeast corner of
Bldg. 559), PCB Site 24 (west of Bldg. 708), and PCB Site 26 (east of Bldg. 750) was shipped
to the Rocky Flats onsite landfill for disposal. This overlying material was sampled using Method
8080 and removed to facilitate the excavation of underlying contaminated soils. All of the
destructive samples collected from the above mentioned sites were <10 ppm PCBs. Table 4-1
shows the volume of PCB contaminated waste generated per site.

Table 4-1. PCB-Contaminated Waste Removed Per Site.

Site Soil Removed (yd*) Concrete Removed (yd®)

PCB-10 (555/558 Substation) 4.3 0
PCB-12/13 (661/675 Substation) 46.7 0
PCB-17 (Bldg. 883) 22.1 2 (asphalt) + 8.5 (concrete)
PCB-20 (515/516 Substation) 5.8 | 0
PCB-21 (Bldg. 776) 177 10.7
PCB-23 (Bldg. 559) 27.2 2.5
PCB-24 (Bldg. 708) 24.1 1.5
PCB-25 (Bldg. 707) 64.8 0
PCB-26 (Bldg. 750) 12.1 8.0
PCB-33 (Bldg. 371) 1.08 0
PCB-37 (Bldg. 662) 85.1 0

TOTAL 470.8 33.2
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5.0 Conclusions

The PCB remediation was performed in accordance with the Final PAM, PCB Remediation
(DOE 1995), Final SAP, (RMRS 1995a), and Final Project-Specific Health and Safety Plan
(RMRS 1995b). Eleven PACs, which correspond to 13 of the originally designated PCB sites
(EG&G 1991), were remediated to below 25 ppm total PCB standard. As a result, these sites
were submitted for proposed No Further Action (NFA) status in the Annual Update for the
Historical Release Report (DOE 1996b). These sites will be officially closed under the Industrial
Area OU ROD.

PCB concentrations in two areas at PCB Site 21 (approximately 0.23 yd® total) remain at levels
greater than 10 ppm, but less than 25 ppm. Six attempts to adequately remediate PCB Site 21
were made. One small area (approximately 1.1 yd*) remains at 70 ppm PCBs. The excavation
progressed to a depth of 17 feet and, due to physical constraints of the equipment and health and
safety concerns, additional excavation at PCB Site 21 was ceased. The Industrial Area OU ROD
will also address PCB Site 21 at which residual concentrations above the 25 ppm standard remain.

Approximately 2,000 field screening samples were collected and analyzed during the course of the
project resulting in significant cost savings over conventional laboratory analysis. Utilization of
SW-846 Draft Method 4020 allowed remediation activities to continue while samples were being
analyzed on location in a mobile laboratory. The approach also included targeting a 10 ppm
remediation goal to assure that the 25 ppm cleanup standard was achieved. Final verification split
samples and quality control samples were collected under accepted MRI protocols once the 4020 -
screens showed less than 10 ppm. Final cleanup verification samples were analyzed using EPA
Method 8080 (see Appendix B). The MRI site verification sampling grids, EPA Method 8080
analysis, and specific MRI guidance documentation utilized in executing the project are included
as appendixes. The validation results will be evaluated for data usability as part of the quality
control for the project and submitted as an addendum to this report. All of the remediation sites
addressed in this completion report were restored to, at a minimum, their original condition.
There were no injuries during this project.
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- RMH 1 .CLB_ '~ | 38811800




PCB Site #12

ACTIVE TRANSFORMER

CONCRETE SIDEWALK/PAD

SOIL REMOVED

MRl GRID NUMBER

/
<7
A
A REVISION NO.: DATL: ACAD fUE:
A 4/3/96 661PCB12
PCB Site #13 @\ e
) | DETAILED MAP OF . |
B ;’ | i PCB SITE #12 and 13
o oot BRWN:] CLENT: PROJECT N0 _
RMH | - - RFETS ] 388118007~ < | -
CHKD: LOCATION: - FIGURE NO:™ - . o ENCIP
CLB' |- = GOLDEN, CO "~




Aroclor 1016:
Aroclor 1221:
Aroclor 1232:
Aroclor 1242:
Aroclor 1248:
-Aroclor 1254:
Aroclor 1260:

ccca

SS00426RM  s3004b7RM
Ss 4F8RM up)

coca

.12 ppm

SS00429RM  SSOOA30RMY-
.

r=69.5"
$=33.36"7
u=29.19’ -

SSOPA32RM  SS0Q433RM
L]

-Aroclor 1016:
Aroclor 1221:
Aroclor 1232:
Aroclor 1242:
Aroclor 1248:
Aroclor 1254:

Aroclor 1260:

33004;3 1RM

cccocaocacc

SS00434RM* — |
. o
SSOOU3ISRM

o

46 ppm

SS ).0436RM

SSgO437RN’ —
\\———Aroclor 1016:

Aroclor 1221:
Aroclor 1232:
Aroclor 1242:
72" Aroclor 1248:
Aroclor 1254:
Aroclor 1260:

T

occacaca

.44 ppm

Note;

All samples are <iOppm PCBs by immunoassay analysis.

FILENAME:
66 1MRI1

DATE:
4/3/96

REV. NO.

LEGEND: A

L @ Sample Point

N * Split Sample

i U Not detected
SS.....RM are RFEDS
sample numbers

MRI GRID LAYOUT
PCB~12/13 (Substation 661/675)

o = e ™ e

" DRWN: CHKD: CHARGE NO.:

0 25

S feet:

CRMH

CLB -~ 38811800

i



“wgam,

SS00443RM
® SSP0444RM
=317

=26.97"

@ uxgL7”
45" SS00445RM

SS00444RM

Y

SS00447RMx*

gy

SS00438RMx=

SS00439RM

r=47"
5=40.9*
u=35.3"

™ Ss00440RM
SS00441RMx

* SS00442RM

Note:

roclor 1016:
/—:roclor 1221

*SS00448RM

U

U
Aroclor 1232: U
Aroclor 1242: U
Aroclor 1248: U
Aroclor 1254: U
Aroclor 1260: 0

roclor 1015 U
Aroclor 122l: U
Aroclor 1232: U
"Aroclor 1242: U
Aroclor 1248 U
Aroclor 1254: U
Aroclor 1260: 0

roclor 1016:
Aroclor 1221
Aroctor 1232:

Aroclor 1248:
Aroclor 1254:

]
u
¥}
Aroclor 1242 U
U
U
Aroclor 1260: U

All samptes are 10ppn PCBs by inmunosssoy analysis.

LEGEND:

® Sample Point
* Split Sample
U Not detected

SS..RM ore RFEDS
sample numbers

-5 feet -

REV. NO.

DATE:
4/3/96

FILENAME:
661IMRI23

MRI GRID -LAYOUT

PCB-12/13 (Substotion 661/675) .

i
e

i

DRWN:

RMH

CHKD:
CLB

CHARGE, NOLz-

38811800




SS00462RM
°
S500450RM* Aroclor 1016: U
SSO00449RM Aroclor 1221: U
® SS00461RM (dup) Aroclor 1232: U
Aroclor 1242: U
Aroclor 1248: U
Aroclor 1254: U
r=167" Aroclor 1260: U
s=50.1"
u=43.4"
SS0Q452RM
e
SS00451RM
SS00454RM
® SS00453RM
®
354" gs00456RM
°
SS00455RM* Aroclor 1016: U
Aroclor 1221: U
Aroclor 1232: U
Aroclor 1242: U
Aroclor 1248: U
° Aroclor 1254: U
SS00457RM Aroclor 1260: '0.67 ppm
SS00458RM
® | SS00460RM* Aroclor 1016: U
Aroclor 1221: U
Aroclor 1232: U
Aroclor 1242: U
® SS00459RM Aroclor 1248: U
Aroclor 1254: U
Aroclor 1260: 0.11 ppm
B2~
Note:
All samples are <10ppm PCBs by immunoassay analysis.
: REV. NO. DATE: FILENAME:
L LEGEND: A 4/3/96 66 1MRI4
® Sample Point
N .
* Split Sample .
‘ " U . Not detcted MRI GRID LAYOUT - ¢
SS.. RM are RFEDS PCB-12/13 (Substation }661/675)
_ _ sample numbers
™ e " S —
0 - . 5 feet DRWN: CHKD: CHARGE NO..
o - RMH CLB - 38811800. .

iy




sert

<grvs,

36’

0

SS00463RM*
@ Aroclor 1016: U
Aroclor 1221: U
Aroclor 1232: U
Aroclor 1242: U
Aroclor 1248: U
Aroclor 1254: U
Aroclor 1260: 0.42 ppm
SS00464RM® | Aroclor 1016: U
o Aroclor 1221: U
Aroclor 1232: U
o Aroclor 1242: U
Aroclor 1248: U
SSO0465RM Aroclor -1254: U
Aroclor 1260: 0.27 ppm
SS00466RM
L]
SSO00468RM @
o
. S5S00467RM
-8
r=222"
5=66.7"
u=57.7"
0047FRM®
Ss00 Aroclor 1016: U
Aroclor 1221: U
Aroclor 1232: U
. Aroclor 1242: U
Aroclor 1248: U
SS0Q472RM Aroclor 1254: U
Aroclor 1260: 0.28 ppm
10’ -9~ ;
All samples are <10ppm PCBs by immunoassay analysis.
REV. NO. DATE: FILENAME:
LEGEND: A 8/20/96 66 1MRIS

) ® Sample Point
) * Split Sample
T ‘ U Not detected

SS.....RM are RFEDS
sample numbers

'MRI GRID LAYOUT

PCB-12/13 (Substation 661/675)

2.5° 5 feet

DRWN: .~

| 38811800




N
i

19'-9"~
@ [:]
SS00475RM ®
SS00476RM
SS00477RM*
SS00478RM ® [T~ Aroclor 1016: U
SS00479RM (dup) S500480RM Aroclor 1221: U
Aroclor 1232: U
Aroclor 1242: U
Aroclor 1248: U
Aroclor 1254: U
[: Aroclor 1260: 0.13 ppm
SS00481RM*
SS00483RM
(]
LAroclor 1016: U
Aroclor 1221: U
Aroclor 1232: U
Aroclor 1242: U
Aroclor 1248: U
Aroclor 1254: U
Aroclor 1260: 0.34 ppm
Note:
All samples are <i0ppm PCBs by immunoassay analysis.
REV. NO. DATE: FILENAME:
LEGEND: A 8/20/96 "661MRI6

® Sample Point
#  Split Sample
U~ Not detected

MRI GRID LAYOUT
PCB-12/13 (Substation 661/675)

DRWN: . CHKD:

"RMH CLB

CHARGE: NO.:
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Aroclor 1016: U
Aroclor 1221: U
Aroclor 1232: U
Aroclor 1242: U
Aroclor 1248: 2.7 ppm
Aroclor 1254: U
Aroclor 1260: U
; SSO00087RM
<
‘ a s SSPOOSSRM
R}
4
“ P SSO0089RM
s 4 a Aroclor 1016: U
< Aroclor 1221: U
SSO0090RM* ] Aroclor 1232: U
. < Aroclor 1242: U
SS00065RM r=161" Aroclor 1248: 3.1 ppm
SS00085RM(dyp) $=48.3" Aroclor 1254: U
- SS00091RM u=41.86" Aroclor 1260: U
SSO0092RM
* SSO0068RM *SSODO93RM
> SSO0070RM*
. Aroclor 1016: U
» Aroclor 1221: U
4 5500071RM Aroclor 1232. U
SSO0094RM® Aroclor 1242: U .
¢ Aroclor 1248: 1.3 ppm
SSGO095RM*(dup) Aroclor 1254: U PP
«SSOC0073RM . *SS00A96RM Aroclor 1260: U
+SS00074RM
* SSO0097RM* \
Aroclor 1016: U
+ SSQ0098RM Aroclor 1221: U
Aroclor 1232: U
» SSO0079RM* N Aroclor 1242: U
SSOOBQQRM Aroclor 1248: 1.8 ppm
. Aroclor 1254: U
SS00080RM Aroclor 1260: U
+ SSO00102RM
"+ SSO0083RM SSOD101RM
SSO00B4RM \_-
~—-Aroclor 1016: U
Aroclor 1221: U
Aroclor 1232: U
Aroclor 1242: U
Aroclor 1248: 0.47 ppm
219° Aroclor 1254: U
Aroclor 1260: U
Aroclor 1016: U
Aroclor 1221: U
Aroclor 1232: U
Aroclor 1242: U
Aroclor 1248: 0.30 ppm Note:
Aroclor 1254: U All samples are <10ppm PCBs by immunoassay analysis.
‘Aroclor 1260: U ;
- REV. NO. DATE: FILENAME:
L LEGEND: A 3/5/96 883MRI
@ Sample Point ‘ : o
™N . . S s
L Split Sample .
J / U Not detected PMRI GRID LAYOggs
SS....RM' are RFEDS CB-17 (Bldg. 883) " -
sample numbers . . .
DRWN: CHKD:. : jCl{AR ENO .
RMH CLB 198806300 : ..




LEGEND:
C———— BERM

[ ] concrere s

SUPPORT BRACE
OR M ror OVERHEAD

MAAAT ACTIVE TRANSFORMER

UTILITY
COVER

£

Soil Removed

_PCB Site #20
L

9 -

utuTY @
LAMP POLE
4" DA WOODEN COVER GRAVEL WITH SOME -
VEGETATION-NDO
APPARENT STAINING
REVISION NO.: DATE: ACAD FILE:
* A [ 3/12/96 515PCB2032
P o Y ' | SOIL REMOVED FROM = |
R SR : ‘ ‘ PCB. SITE #20 B
’ ) ‘ DU'& CLIENT: PRQJ@ZCT NO.: -
| RMH | ~RFETS -] 98806300, -~
- "5 TOCATION: - T [FIGURE NO.:
'GOLDEN, "CO "¢ = n 7




A
s

e

* SSO00019RM

» SS00018RM

SS00017RM

¢ SS00012RM

s SSDOO16RM* ]

SS00011RM*

* SSO0015RM

® SS00013RM
SS00040RM

e _SS00014RM

108~

Note:

Aroclor
/ Aroclor
Aroclor

Aroclor
Aroclor
Aroclor
Aroclor

Lo

\——Aroclor

Aroclor
Aroclor
Aroclor
Aroclor
Aroclor
Aroclor

10186:
1221:
1232:
1242:
1248:
1254:
1260:

ccccac

oc

.14 ppm

1016:
1221:
1232:
1242:
1248:
1254:
1260:

coccaac

o

.93 ppm

All samples are <10ppm PCBs by immunoassay analysis.

REV. NO.

LEGEND: A

DATE:
3/11/96

FILENAME:

515MRI

® Sample Point .
+  Split Sample |
U Not detected .’

SS.....RM are RFEDS
sample numbers .

MRI GRID LAYOUT

PCB-20 (515/516 Substation)

N

RMH

CHKD:

CLB

CHARGE NO.:

98806300




LEGEND: :
T e

CONCRETE PAD

GRATE

(%] UTLITY POLE

TRANSFORMER

13’ 70 ROAD

NOTE:
ROAD RUNS SOUTH AND EAST OF
CONCRETE PAD AND SLOPES 4'~6
IN HEIGHT 70 THE ROADS.

D

t—=— SOIL AND CONCRETE TO BE
REMOVED 25'%30"

REVISION NO.: ACAD FILE:

DATE: . . =
A 08/19/96° | ~776PCB21 .

Soil

DRWN:
RMH

CHKD:

cLBy’




Aroclor
Aroclor
Aroclor
Aroclor
Aroclor
Aroclor
Aroclor

1016:
1221:
1232:

1248:
1254:
1260:

Aroclor
Aroclor
Aroclor
Aroclor
Aroclor
Aroclor
- ArOclor

Aroclor

Arocler
Aroclor
Aroclor Aroclor
Aroclor
Aroclor
Aroclor
Aroclor
Aroclor
Aroclor

waccaaa

1 ppm

coacaac

Aroclor
Aroclor

>

.23 ppm

SS00349RM

SS00352RM 'SS00350RM (du

SS00352RM*
@

SS

SS00L95RM
1B

SS0

00B51RM

SS00355RM

SSO0359RM*

®

363RM
®

SS00367RM*

SS00371RM

@

®/ ss
SS0053 RM‘@(@S@OO

s3gkM @
@ SS00531RM* / __ @
SS00405RM SS00407RM

SS00525RM

SS00379RM (dup) ®

® @

SS00495RM*

SS00411RM
@

1016:
1223:
1232:
1242:
1248:
1254:
1260:

4]
u
u
u
U
u

5.0 ppm

-

1
1

Aroclor
Aroclor
Aroclor

Aroclor
Aroclor
Aroclor
Aroclor
Aroclor
Aroclor
Aroclor-

Aroclor

Aroclor

Aroclor

Aroclor

Aroclor

SS00

SS00364RM*
®

SS00417RM RM*

@

SS00368RM

®

QO399RM SSQ0421RM
& ®

SS00372RM
@

SS00376RM

SS00375RM
_@ @

are <25ppm PCBs by i y apalysis unless otherwise

S~

\__Aroclor

Aroclor
Aroclor

Aroc]

Aroclor
Aroclor

Aroc]

Aroclor
Aroclor
Aroclor

yoﬂor
Aroclor

noted.

Aroclor
Aroclor
Aroclor
Aroclor
Aroclor
Aroclor

Aroclor
Aroclor
Aroclor
Aroclor

1016:
1221:
1232:
1242:
1248:
1254:
1260:

lor

lor

Aroclor
Aroclor
Aroclor
Aroclor
Aroclor
Aroclor
Aroclor
Aroclor
Aroclor
Aroclor
Aroclor
Aroclor
Aroclor

Aroclor
Aroclor
Aroclor
Aroclor
Aroclor
Aroclor

016:
221

1232:
1242:
1248:
1254:
1260:

10186:
1221
1232:
1242:
1248:
1254:
1260:

10186
1221:
1232:
1242:
1248:
1254:
1260:

1016:
1221:
1232:
1242:
1248:
1254:
1260:

1016:
1221:
1232:
1242:
1248:
1254:
1260:

1016:
1221:
1232:
1242:
1248:
1254:
1260:

cocaca

56.0

10186:
1221:
1232
1242:
1248:
1254:
1260:

10186:
1221:
1232:
1242:
1248:
1254:
1260:

1016:
1221:
1232:
1242:
1248:
1254
1260:

coaocca

-~

6.0 ppm
Aroclor
Aroclor
Aroclor

. Aroclor
Aroclor
Aroclor
Aroclor

1016
1221:
1232:
1242:
1248:
1254:
1260:

cacaca

o

.80 ppm

ppm
U

u
v
u
U
u

49.0 ppm

ccacaa

(=]

.80 ppm

cccaac

o

.24 ppm

REV. NO.
A

DATE:

8/13/96

FILENAME:
776MRI

. LEGEND:

e Sainple,Point

. * 'split Sample
U Not detected

“SS....RM are -RFEDS
- sample numbers

MRI GRID LAYOUT
PCB-21 (NW of Bldg. 776

CHKD:

CLBA T




BN

DOOR 4

LEGEND:
C———"1 BERM

CONCRETE PAD

~YYA ACTIVE TRANSFORMER

O SUPPORT FOR
OVERHEAD

T T OVERHEAD BUS

@) STAND PIPE

\— Soil/Concrete Removed

5 feet

NEW TRANSFORMER

REVISION NO.: DATE: ACAD ﬂLé:

A 3/14/96 | SS9pCB23

~ SITE SURVEY.FQ

| REMEDIATION- OF +F
- PCB SITE #2353+

DRWN: [ CLENT: - —[PROXCT NOL | -

RMH [*° RFETS 98806300 . .|

- - [ CFIKD: [ LOCATION: R
|oB |=" GOLDEN, CO




Aroclor 1016: U

Aroclor 1221: U

Aroclor 1232: U

Aroclor 1242: U

Aroclor 1248: 2.4 ppm

Aroclor 1254: 0.58 ppm
U

» SS00% Aroclor 1260: Aroclor 1016: U
Aroclor 1221: U
Aroclor 1232: U
Aroclor 1242: U -
Aroclor 1248: 0.46 ppm
Aroclor 1254: U
Aroclor 1260: U

« SS00132RM* . SS00133RM .~ « SSOOIS4RM __———Aroclor 1016

$5001558M {dup) roclor 1552,

Aroclor 1242:
SSO00265RM* Aroclor 1248:
Aroclor 1254:
Aroclor 1260:

SS0026,

.11 ppm

g7RM*

A Aroclor 1016:
FERM  + 5500138R Aroclor 1221

. Aroclor 1232:
Aroclor 1242:
Aroclor 1248:
Aroclor 1254:

SS00268RM Aroclor 1260:

096 ppm

CCOCCCC caoocaae

~7" ssoo14oma
-7 ® SS00141RM *SS00142RM

0019 M, 162"
s=48.6"
u=42.1" Aroclor 1016:
Aroclor 1221:
Aroclor 1232:
- . Aroclor 1242:
SS00144RM SS00145RM® ° Aroclor 1248:
SS00146RM Aroclor 1254:
SSC0156RM (dup) SS00Y47RM Aroclor 1260:

5500204104
SS00205RM (dup)

.065 ppm

cacocgac

-Aroclor 1016:
Aroclor 1221:
Aroclor. 1232:
. e — Aroclor 1242:

SS00149RM SS00150RN* SS00151RM Aroclor 1248:
Aroclor 1254:
Aroclor 1260:

.30 ppm
12 ppm

ceocoacca

SS00157RN* + SSO0152RM * SS00153RM
) SSP0154RM

17 -1

All Samlpes are <10 ppm PCB’s by Immunoassay analysié

REV. NO. DATE: Fil.ENAME: v
LEGEND: A 3/14/96 | 559MRI .
® . Sample Point.. - |- : e T :

/& Split Sample.
’ MRI GRID LAYOUT

U Not detected
SS....RM are RFEDS PCB-23 (Bldg- 559)

sample numbers

- C}\il.(Dz X
- CLB.
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200"

LY

a -

SSD0302RM

$500261
$500263 )

SS

* SS00299RM

57,

02,

S SOO’? 19RM*

* SSO0315RM

5S00309RM °
-/ SS00320RM (dup)
a

* SSO0300RM

33

) SSOOZQGFM

* SS003

+ SS00301RM*

Aroclor
Aroclor
Aroclor
Aroclor
Aroclor

g Aroclor

hERMe Aroclor

— Ar®clor
/ Aroclar
Aroclor

Aroclor
Aroclor
Aroclor
Aroclor

? SS00311RM

® SSO0316RM*

® SS00312RM

r=184"
s=55.2"
u=47.8"

* SS00317RM

SS00313RM

\

Aroclor
Aroclor

Aroclor
Aroclor

* SS00;

B310RM*

Aroclor
Aroclor
Aroclor

-Aroclor
Aroclor
Aroclor
Aroclor
Aroclor
Aroclor
Aroclor

SS00314RM

1016:
1221:
1232:
1242:
1248:
1254:
1260:

Aroclor
Aroclor
Aroclor
Aroclor
Aroclor
Aroclor
Aroclor

Aroclor
Aroclor
Aroclor
Aroclor
Aroclor
Aroclor
Aroclor

10186:
1221:
1232:
1242:
1248:
1254:
1260:

2 ppm

cLcacac

1016:
1221:
1232:
1242:
1248:
1254:
1260:

1 ppm

cvecace

1016:
1221:
1232:
1242:
1248:
1254
1260:

cccacac

.04 ppm

[

10186:
1221:
1232:
1242:
1248:
1254
1260:

coocacccocca

1016:
1221:
1232:
1242:
1248:
1254:
1260:

ccocc

.32 ppm

@ o

u Aroclor 1016: U
U Aroclor 1221: U
u Aroclor 1232: U
u Aroclor 1242: U Note:
u Aroclor 1248: U All samples are <10ppm PCBs by immunoassay analysis.
0.58 ppm Aroclor 1254: U Concentrated sample points indicate
U Aroclor 1260: U additional soil removal after f{irst 12" of soil
REV. NO. DATE: FILENAME:
) LEGEND: A 3/12/96 708MRI
@ Sample Point
N .
*® Split Sample
i U Not detected P%gl 2GRIDBlé.lAYO;JOTS)
SS...RM are RFEDS —24 (Bldg.
' sample numbers
0 2.5 5 feet DRWN: CHKD: CHARGE NO:
RMH CLB 98806300




WOODEN FENCE -
(APPROX 3' HIGH)

CONCRETE PAD
uneffected by
Remediation

ACTIVE TRANSFORMER
7YYV

REVISION NO.:

A

DATE: i ACAD nLE{ :
3/20/96 . 707PCB25

_ L SITE.SURVEY. FOR.. .|
" REMEDIATION - OF:- PCBs |

DRWN:

" PCB SITE #25
CUENT: o L
RMH| R

PROJECT NO:

|sseosi00 b

0 [owD: SRR s S
s OB | T GOEDEN,.CO:

e N T

R
VIS K
PP APV



1016:
1221:
1232:
1242:
1248:
1254:
1260:

Aroclor
Aroclor
Aroclor
Aroclor
Aroclor
Aroclor
Aroclor

-Aroclor
Aroclor
Aroclor
Aroclor
Aroclor
Aroclor

* SS00195RM|

*SS00206RM*

+SS00207RM

Aroclor

*3500214RM

SS00209RM
S00216RM (dup)

*SS00211R! * 550

SS00219RM

«5S00213RM*

1016:
1221
1232:
1242:
1248:
1254:
1260:

cccac

1.6ppm

0.45ppm
-Aroclor
Aroclor
Aroclor
Aroclor
Aroclor
Aroclor
Aroclor

1016:
1221:
1232:
1242
1248:
1254:
1260:

cocca

8ppm
.26ppm

Q-

9

-Aroclor 1016:

SSO0[{8BRM

SS00187R!

® SS00186RM

98RM

* SS00178RM

® SS00177RM* =

*

1221:
1232:
1242:
1248:
1254:
1260:

Aroclor
Aroclor
Aroclor
Aroclor
Atoclor
Aroclor

SS00176RM

caccc

0.31ppm
0.22ppm

*

SS00175RM

1016:
1221:
1232:
1242:
1248:
1254:
1260:

-Aroclor

Aroclor

Aroclor

Aroclor

Aroclor

. Aroclor

SS00174RM  Aroclor
SS00191RM (dup)

.,
]
o

g

cmcacae

SS00173RM

Aroclor 1016:

SS00185RM*

® S300183RM

1221:
1232:
1242:
1248:
1254:
1260:

Aroclor
Aroclor
Aroclor
Aroclor
‘Aroclor
Aroclor

cccca

1 sS00172RM

0.84ppm
0.55ppm

Note: All sapmles are
<25 ppm PCBs b
Immunoassay analysis

REV. NO. DATE: FILENAME:
LEGEND: A 3/20/96 707MRI
®&- Sample Point
*  Split Sample :
U . Not detected MRI GRID LAYOUT
SS....RM are RFEDS PCB-25 (Bldg. 707)
sample numbers
10 feet = DRWN: CHID: HARGE NO:
T SRR CLB 98806300 -
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Aroclor 1016: U
Aroclor 1221: U
Aroclor 1232: U
| Aroclor 1242: U
° Aroclor 1248: 2.8 ppm
® S500128RM $540127RM Aroclor 1254 U
* Aroclor 1260: U
SS00126RM .
® SS00123RM ® S500124RM
® 5500168RM*
° /———Aroc]or 1016: U
SS00167RM Aroclor 1221: U
SSO0169RM (d ] Aroclor 1232 U
169RM (dup) @ o0 170RMe Aroclor 1242: U
° AroclS¥ 1248: 2.3 ppm
® SS00166RM S500118RM Aroclor 1254: U
. ’ Aroclor 1260: U
SS00165RM*
e ) ® $S00164RM
' | T————aroclor 1016: U
° :
SS00163RM Aroclor 1221: U
’ ° Aroclor 1232: U
® $S00162RM* $S00114RM Aroclor 1242; U
° Aroclor 1248: 0.04 ppm
5300161RM Aroclor 1254:
° Aroclor 1260: 0.05 ppm
SS00160RM*
' Aroclor 1016: U
S500110RM . Aroclor 1221: U
° o Aroclor 1232: U
Aroclor 1242: U
ggggloggﬁ (dup) SS500108KM* Aroclor 1248: 0.16 ppm
up SS00171RM* Aroclor 1254: U
° Aroclor 1260: U
SS00158RM
)
ssoowafwx
SS00106R!
o SS00104RM J Aroclor 1016: U
Aroclor 1221: U
Aroclor 1232: U
Aroclor 1242: U
Aroclor 1016: U Aroclor .1016: U .
Aroclor 1221: U Aroclor 1221: U ‘:;22{2: iggg 0.60 ppm
Aroclor 1232: U Aroclor 1232: U Aroclor 1260: 0.05 m
Aroclor 1242: U Aroclor 1242 U : pp
Aroclor 1248: 5.9 ppm Aroclor 1248: U
Aroclor 1254: "'U Aroclor 1254: U
Aroclor 1260: U Aroclor 1260: U
Note:
All samples are <10ppm PCBs by immunoassay analysis.
: REV. NO. DATE: FILENAME:
F LEGEND: A 3/19/96 750MRI
. @ Sample Point . ,
) Split ‘Sample . wlt i
I : U Not d‘etected MRI GRID LAYOUT e
:  p - dg. 750)
SS..’RM -are RFEDS PCB-26 (Bldg. 750)
e sample numbers
S TR CHKD: CHARGENO.:
CLB 98806300 .
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.M /l. pasoway (108
)
STHOLIAS.
YINYOISNVYL




® SS00004RM*
SS00005RM ~
™~ Aroclor 1016: U
Aroclor 1221: U
Aroclor 1232: U
Arocler 1242: U
r=30.5" Aroclor 1248: U
s=26.5" Aroclor 1254: U
u=22.87 ) Aroclor 1260: U
SS00001RM 51"
SS00010RMdup)
, ® SS00002RM* —— Aroclor 1016: U
® SS00007RM . ‘Aroclor 1221: U
Aroclor 1232: U
Aroclor 1242: U
) Aroclor 1248: U
33" Aroclor 1254: U
Aroclor 1260: U
Note:
All samples are <10ppm PCBs by immunoassay analysis.
. REV. NFJ. DATE: FILENAME:
x LEGEND: A " 3/5/96 371MRI
3 N ® Sample Point o
f % S B '+ Split Sample ;
S B S b U Not detected MRI GRID LAYOUT .- ... =
| ’ . SS....RM are RFEDS PCB-33 (Bldg. 371) . "~
: sample numbers :
1 foot .~ . [omem CHKD:
L s BURY CLB = -7




(3]
| . . a a 4
a <7
< <4 " a a
h <4 4 < a o E
¢ L) 4 PR 4 < <
< < o a s 9 “ <
< 3 “
4 V <
N < a [ 4 a ] Y
4, . < d
Bldg. 662 ! N % a al, . ud a < .
4 4 < < 7 4 M
o AN 7 -
a a M < : // /// qua
%) 4 4y, . // / .
a all, .
‘_7 < ' . - o )
L, 4 L. V/& / ?
a < ‘ 4
4 L) //
a
& a, e //@7 <
4 ’ 4
4 < 4 ”
A .
4 a .
a4 ‘ o ! pa 7 ®/
. REV. NO. DATE: FILENAME:
} LEGEND: A 7/25/96 662MRI
N Sed Remorsd Lo Fa | _-t_;: .
[] emerme MRI GRID'LAYOUT %™ =~
PCB-37 (Bldg. 662>
O D gt mrbur .
- 25 feet DRWH: .. o CHKD;A:'; S CHARGEND
e ' ©oele | 989063




R
an’

Aroclor 1016: U
$500540RM s"”""5"2’“‘/_\Aroclor 1221: U
. - Aroclor 1232: U
ssoo::uml Aroclor 1242: U
=55 . Aroclor 1248: U
1z SSposasR Aroclor 1254: U
M .
tdup) Aroclor 1260: U
5'-10" SSO0547RN Aroclor 1016: U
" Aroclor 1221: U
Aroclor 1232: U
Aroclor 1242: U
Aroclor 1248: U
Aroclor 1254: U
Aroclor 1260: U
Aroclor 1016: U
Aroclor 1221: U
Aroclor 1232: U
Aroclor 1242: U
Aroclor 1248: «U
Aroclor 1254: U
Aroclor 1260: 0.38 ppm
4
. *
SSO05$3RM® RM 00555RM
Aroclor 1016: U
Aroclor 1221: U
boosssrus  SS0055
5 .R" Aroclor 1232: U
Aroclor 1242: U
r=53.5] Aroclor 1248: U
ey Aroclor 1254: U
& Aroclor 1260: 0.11 ppm
SS00558RM \_
Aroclor 1016: U
SS00560R)M Aroclor 1221: U
SS00S59RM . Aroclor 1232: U
Aroclor 1242: U
. Aroclor 1248: U
R Aroclor 1254: U
N‘Lﬂm sso::sazxx Aroclor 1260: U

Note:

All s.amples are <25ppm PCBs by immunoassay analysis.

. REV. NO. DATE: ¥ FILENAME:
ﬁ LEGEND: A 8/5/96 662MRI12
N ® Sample Point N
T *  Split Sample SR ]
: U Not detected MRI GRID LAYOUT
' SS....RM are RFEDS PCB-37 (Bldg.. 662)
. sample numbers ’ '
7 DRWN: 'CHKD: i | CHARGE No.-.
“RMH CLB 05 | 98806300,




Aroclor 1016:
Aroclor 1221:
Aroclor 1232:
Aroclor 1242:
Aroclor 1248:
Aroclor 1254:
Aroclor 1260:

coccaaca

/

SS00563RM*
L]
SSO00569RM}
SS00568RM °
SS00567RM e
°

SS00564RM SSO0pE6RM
SSO0585RM (dup)  ©

-Arocior
Aroclor
Aroclor
Aroclor
Aroclor
Aroclor
Aroclor

-Aroclor
Aroclor
Araclor
Aroclor
Aroclor

Aroclor

Aroclor

.2 ppm

9

I

(3]
wercace

1 ppm

1016: U

1221: U

1232: U

1242: U

1248: 0.071 ppm
u

1260: 0.13 ppm

-Aroclor 1016: U
Aroclor 1221: U
Aroclor 1232: U
/ Aroclor 1242: U
Aroclor 1248: U -~
Aroclor 1254: U -
/ Aroclor 1260: U
SS 574RM Aodlor 1231 U
Aroclor 1232: U
Aroclor 1242: U
Aroclor 1248: U
Aroclor 1254: U
Aroclor 1260: U
-Aroclor 1018: U
M Aroclor 1221: U
Aroclor 1232: U
/ Aroclor 1242: U
Aroclor 124B: 0.36 ppm
Aroclor 1254: U
Aroclor 1260: 0.41 ppm
YORM
\-——Arocl 1016: U
ZOOGIZRM‘ Arocl:: 1221: U
Aroclor 1232: U
Aroclor 1242: U
Amcior ig:‘: g
Aroc] o
S50 00614RM Arodlor 1260: U
M
Aroclor 1016: U
Aroclor 1221: U
Aroclor 1232: U
Aroclor 1242: U
Aroclor 1248: 0.24 ppm
8" Aroclor 1254: U
Aroclor 1260: 0.35 ppm
Note:
All samples are <25 ppm PCBs by immunoassay analysis.
. REV. NO. DATE: FILENAME:
l LEGEND: A 8/2/96 662MRI3
® Sample Point
N o ke m
Split Sample e
: U Not detected MRI GRID® LAYOUT
SS...RM are RFEDS PCB-37 (Bldg. 662)
, sample numbers
O 5 feet DRWN: - " CHKD: - CHARGE- NO.:
o RMH PRty 98806300




15"
Aroclor 1016: U
Aroclor 1221: U
N 0584RN N Aroclor 1232: U
::2:”_ SS00586RN Aroclor 1242: U
u=39.5" Aroclor 1248: U
J. \ Aroclor 1254: U
h SS00585RM* Aroclor 1260: 0.24 ppm
SS00588RM .
D SSOOS87RU
5500550RM
SS00589RM
Aroclor 1016: U
Aroclor 1221: U
Aroclor 1232: U
Aroclor™ 1242: U
Aroclor 1248: U
Aroclor 1254: U
Aroclor 1260: 0.10 ppm
Aroclor 1016: U
Aroclor 1221: U 5"
Aroclor 1232: U
Aroclor 1242: U
Aroclor 1248: U 4 .
Aroclor 1254: U SS00391RM
ooy 15800 U - SS00592RM
clor : *| SS00593RM (dup)
e
2-_6.. a: .7
28 SS00594RM
SS00595RM SSO00596RM
Note:
All samples are <25ppm PCBs by immunoassay analysis.
F. REV. NO. DATE: FILENAME:
} LEGEND: A 8/5/96 662MRI45
- ® Sample Point ’
. Split Sample -
SS....RM are RFEDS - g
. sample numbers :
QR 5 feet DRWN:" " .CHKD:. ~ | CHARGE NO.:: -~
N RMH -~ {#CLB: " | 98806300




SS00615RM e or 1981,

ccoc

® Aroclor 1232:~
‘Aroclor 1242: U
I~ g * Aroclor 1248: U
.. 8300016RM Aroclor 1254: 2.5 ppm
] Aroclor 1260: 0.56 ppm
SS00617RM
e
LR
Note:
All samples are <25ppm PCBs by immunoassay analysis.
REV. NO. DATE: FILENAME: ©. e
LEGEND: A 8/2/96 662MRI

® Sarn:ple Point

* Split Sample,

U Not detected
SS....RM are RFEDS
sample numbers

MRI GRID LAYOUT. -
PCB-37 (Bldg. 662)

feet RIS DRWN: CHKD: .

 RMH CLB




Appendix B

Method 8080
PCB Cleanup Verification Data -



pr

|t : ‘1‘
"~ Date Y-18-7 6 " '

Number of pages including cover sheet [2

%
?,.

Phone  *  303-I44~575( ,
i FaxPhone Yo Yt :

; CC

REMARKS:

13715 Rider Trail North
. Earth City, MO 63045-1205

From:

Bodpws. b4 4

Phone . (314) 298-8566 |
FaxPhone (314)288-8767




l SOIL pCB

7 MATRIX SPIKE/MATRIX‘SPIKE DUPLICATE chovzny
Lab 'Name: ' QUANTERRA,MO Contract : 262.01
Lab;Code: ITMOI Case No.:| SAS No. : SDG No. : $1103
Matfix SPike ~fEPA Sample [No. : CT00021EG Level:(iow/med) LOW
oy
1 | | L
i SPIKR - SAMPLE MS - QC
ADDED concsnwnnrxon CONCENTRAIIOH % - |LIMITS
"COMPQURD (ug/kq) {ug/xg) - (ug/Kq) REC ‘#] REC.
== : Ao | smmooiyre s ===ﬂc‘f~==~=== smomsSoe = Ham e
Aroclor-1254 _170 1 0 ) 270 . _162_*[29-131
i - .
{ : . -
: % :
DED coucguwgnmlon % LR QC LIMITS
- COMPOURD (ug/kg) |- “{ug/Kg) ~ | REC #| RPD RPD- | REC.
ame ={m= Sranxaera | econo =l=essunlmenons
Aroclor 1254 _ 170 | - .ﬂlso JA17_ | 32 | ®ND_ |29-131
i i .
: H - | e
"# Column to be used tc flag recovery and RPD values w1th an asterisk

* Values outside of
ND:. Not determined

RPD: out
Spike Recovery:

COMMENTS =

of

et

Qj limitsg

outgide. limits
out of _ .2 | .outside limits

e

FORM III DEST-2

SR




" Lab Nar

;__anxrznnn'no

Lab Codl IITMO Case No..

Lab Sample ID:

BLK

: ] .
Matrix: (gsoil/water)

Date Extl.racted:

Date Anafdlyied (1)
. !
Time Andlyzed (1):

Instrmn?nt ID (1)

GC COIumn ID

() :

733 18
SOLID

07-22-95

07-24-95

11:54

GCh

DB-608

.4c{'v;
PCB .METHOD BLANK SUMMARY

8AS No.:

) Contracn

Lab File ID:
Lév'el {(low/med)

Date Analyzed (2):
Time Analyzed (2):
Instrument IO (2):

GC Column ID

262-01 |

SDG No.:_8£1103

1OW

Bxtraction: {SepF/Cont/Sonc)_SONC:

07-24-95

‘11:54

GCA

(2):

DB~-5MS

-

THIS M.'ETEOD BLANK APPLIES TO THE FOIIOWING SAMPLES, MS AND MSD:

£ {
i

COMMENTS «

BPA g TAB T oReE ~ DATR
SAMPLE NO- 'SAMpLE'ID ANAﬁ?ZED 1'ANABYZED*2’
:’B F 3 f -1 ¢

PSPROL SPK73338 _07-24-95_{_07-24-95_
'crooozlze 8914-001______ | 07-24-95_| 07-24-95_
CTO0021EGHMS_|8914-001MS____| 07-24-95_|_ 07-24-95_
CT00021EGMSD | 8914~001M8D___|_07-24-95_| 07-24-95_
CTO0022EG - |8914-002 —07-24-95_| 07-24-95_
CT000238G___[8914-003 ~07-24-95_|_07-24-95_
CTO0024EG__ | 8914-004 T07-24-95_ _07-24- -95_
CTG0025EG___|8914-005 —07-24~95_| 07-24-95_|
CT0Q0027EG___|8914~006 07-24-95_|"07-24-95_
CTODO28RG___{8914-007 T07-24-95_.| 07-24-95_

.
1



; : lD :
! : j; PCB ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE o,

4 *_—\
oo . CT00021EG
: Lab{ Name: QUANTERRA, MO Contract: 262-01 : i
' LabjCode: ITMO Case Na.: SAS No.: $DG No.: _$1103
Matrix: : (soillwacer) SQOIL " Lab Sample ID: 8914-001
Sample wt/vol: _30.0_ _ (g/ml)__ g Lab File ID:
Level : (low/med) _10% Date Sampled: 07-21-95
: disture: not dec. dec. Date Extracted: 07-22~95
; _
,Rxc%action: (SepF/Cont/Sonc) SONC Date Rnalyzed: 07-34-95
: Gpcjcleanﬁp: (¥/m) PH: . Dilution'Factor:} 1
; CONCENTRATION UNITS: |
CAS NO. , Compound (ug/L or ug/Kg) U3/KG Q
12674-11-2-~-~~-Aroclor-1016 33 u
11104-28-2-~--~--Aroclor-1221 33 u
11141~16-5~~-~~-Aroclor-1232 . 33 U
53469-21~9--~-~-Aroclor-1242 ) U
126723=29-6--~---Aroclor-1248" 33 R
11097-69~1-~---~Aroclor-1254 33 u”
11096-82-5+~~---Avoclor-1260 33 U

0

"Us  Concentration of anslyte is less than the value given.

FORM I PEST




. e N lD . g
| P PCB ORGANICS ANALYSIS DATA SHERT

EPA SAMPLE:NO.

.
i
:

. : _ : : ‘ CT00022EG . .
\ Lab Name: QUANTERRA MO - Contract: : _262-01 Rt
Lab Code: ITMQ Case No-: | 8AS Wo.: SDG No.: _S1103
Matrix: ,_(soil/wat_ler) SOIL _ Lab Sample ID: . 8914-002
sawple wt/vol: _30.0 (g/ml)_g Lab File ID: e
Level: (low/med) _LOW Date Sampled: 07-21-95 .
£ Moisture_ : not dec. dec. ! Date Extracted: Q7-22-95
Extraction: (SepF/Cont/Sona) SONC Date Analyzed: 07-24-95
. GPC'Cleanup: (Y/N) __N PH: Dilution Factor: 1
"ompmd (ug/L or ug/Kg)_US/RG = Q
-12674~11-2~--~~-Aroalar-1016 33 U
©11104-28-2------Aracloxr-12321 33 U
11141-16-5-~-~--Aroclor-1232 33 u_
53469-21-9-----~Aroclor-1242 33 i R
: 12672-29-6---~--- Aroclor-1248 33 B 2
11097-69-1~--~~- -Aroclor-1254 13 i Al
. 11096-82~5~~~~~-~Aroclor-1260__ 33 ek
Us Coné.entmtioin of analyte is less than the valﬁe given.
i
: N
FORM I PEST




n
[}

) ~ FORM I PEST

aas = e

E# ,i
5 LeTSEETTT
) - 1D : EPA SAMPLE ‘NO. |
é PCB ORGANICS ANALYSIS DATA SHEET : '
3 | CT00023EG .
Lab Name: |_QUANTERRA , MO -~ Coatract: 262-01 .
Lab Code: XTMO Case No.: SAS No.: SDG No.: _S1103
Matrix: (soil/water) _sSoIL Lab Sample ID: 8914-003
Sample wt/vol: _30.0  (g/ml)__ g Lab File ID:
Level: (low/med) _LOW : ‘Date Sampled: 07-21-95
¥ Moisture: not dec. dec. Date Extracted: 07-22-95
Extraction: (SepF/Cont/Sonc) SONC Date Analyzed: 07~24-95
{GPC Cleanup:. (Y/N) N pH: Dilution Pactor: 1
: o CONCENTRATION ‘UNITS :
CAS NO. Compound {ug/L or ug/kg) Ve/RG Q
12674-11-2--~~-- Aroglor-31016 33 U
11104-28-2---~~=~Aroclor-1221 33 . U
11141-16-5-~~~~~ Aroglor-1232 33 i u
53469-21~9-=~~~-<Aroclor-1242 . - 33 B
12672-29-6-~--~~Aroclor-1248 23 U -
11097-69~1~~~=~-Aroclor-1254 33 U
11096-82-5----~~ Aroclor-1260 33 U
U: Concentration of analyte is less than the value given.



. . : H
. H H ]
E S : TS b EPA SAMPLE NO.
_ } o g pcs ORGANICS AkALYBIs DATA SHEET ;
| i P CTO0024EG
Lab.}Name..! QUANTERRA, MO - Contracr: _262-01
LabiCode: 'ITMQ Case NG. : SA L No.: _| SDG No.: _S1103
Matr}rx: (soil/water) _SOIL Lab Sample ID: 8914-004
Sample wt/vol: _30.0 _(g/ml)__ g Lab File ID:
Level: (low/med) LOW D?te Sampled: 07-21-95
* Moisture: not dec. dec. Date Extracted: 07-22-95
Extraction: (SepF/Cont/Sonc) SONC Date Analyzed: 07-24-95
| ' i
"GPC Cleanup: (¥/N) __N_. PH: Dilution Factor: 1
CAS NO. Compound , Q-
: . T
12674-11«Rmm=mm Aroclor-1016 ; 33 U
11104-28-2----~~ Aroclor-1221 33 U
11141-16-5--muu- aroclor-1232 33 ; U
53469-2%-9-—-~~- Aroclor-1242 a3 { U
12672~29=6==~—~= Aroclor-1248 33 3 U
11097-69-1~-~~~~ Aroclor-1254 33 . U
11096~82~5-~~-~~ Aroglor-1260 47

chcéntracion of analyte ig lesas than

Value gJ.ven-

1

....___.......g_.. S U O Y I

l

l

i
FORM I [PEST

i

- i o+




{
; m‘ , _ EPA SAMPLE ‘No
PCB ORGANI.C3 ANALYSIS DATA SHEET -
1 CT00025EG
Lab Name: —QUBNITERRA , MO _. Contract; 262-01 C
Lab Code: ITMO base No. : SAS! No. : SDG Nd. : §1103‘ ‘
Matrix: (soil/water) _sorr, Lab Sample ID: t 8914005
Sample wt/vol: _30.0 _ (q/ml) q. Lab File ID: i A
Leval:. {low/med LOW Date Sampled: 07'__21-95 T
¥ Molsture: not dec. dec. | pate Extracted: 07:22-95 '
Extraction: (Sepl:?/Conc/Sonc) SONC Date Analyzed: 0:7-24—95
| -
GPC Cleanup: (Y/N) __ N PH: Dilution Factor! 1
o | CONCENTRATION UNITS: :
CAS NO.{- Compound (wg/L or ug/Rg)_ua/xe Q.
12674-11-2---~-2Axoclor~1016 33 _ U
11104-28-2—-----Aroclor~122l 33 ! U
11141-16-5---—--Aroclor-llZBZ ! 33 § U
53469-21-9-----JAroglox-1242 33 : o__
1267'2-29-6-—-—«-Arleor-lJZ48' 33 O
11097-69-1-~---dAroalor-1254 33 { ST
11096-82-5-~--~Jaroclor-1260 33 U
entran] o :
U: Concentraticn of analyte ig less than the value giveqn.

FORM I PEST

H
1
.
H
N
H




-

p—a e -
e

. 1D .
PCB .ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE No,

k ‘ CTO0Q027EG
4 Lab Name: QUANTERRA, MO Contraat: 262-01
Lab Code: $ITMO Case Yo-: SAS No,: SDG No.: _81103
: ~ [
} Matrix: (soil/watex) _SOIL Lab Sample ID: 8914-006
: Sample wt/vol: 30.0 (g/ml) q_ Lab File ID:
Lavel: {low/med) 1OW Date Sampled: : 07—21-35
%t Moisture: not dec. dec. Date Extracted: 07-22-98
Extraction: (SepF/Cont/Sonc) sone Date Analyzed: 07-24-95
GEC Cleamup: (Y/N) _IN pH: Dilution Factor: 1
. L . L ew e s
s ’ CONCENTRATIGN&UNITS: .
CAS NO. Comﬁound' (ug/L ox ug/Kg)_UG/KG Q
12674-11-2-~~~~ -Arodlor-1016 33 iU
11104-28-2------Arodlor-1221 33 iU
11141-16=5=-——-- ~Aroclor-1232 . 33 i a
53469+-21-9-~~== ~Ar0Qlor-1242 ° -33 i u
12672-29-6--~-~~ Aroclor-1248 33 1O
11087-69-1-~-w~-~ Aroclor-1254 33 i g
- 11096-82~5=we~~ Aroclor-1260 230 i
. L
d © U: Concentration of| analyte is less than the value given. i
i

FORM I PEST




y 1D .
PCB ORGANICS ANALYSIS DATA SHEET

: ‘ . CT00028EG -
Lab Name: " OUANTERRA , MO Contraot:: 262-01 S
Lab Code: ITMO Case No:: - SAS No.: __ | SDG No.: _S1103
{ i o
Matrix: (soil/water) _SOIL . Lab Sample ID: . 8914-007
Sample wt/vél: 30.0 {g/ml) q I.-aJ:)’l File ID:
Level: (Low/med) LOW Date Sampled: 07~21-95
i Moisture: not dec. dec. ! Date Extracted: 07-22-95
1 ‘ : .
Extraction: (SepF/Cont/Sonc) SONC Date Analyzed: 07-24-95
. 'GPC Cleanup: l (/M) _N pH: ___ Dilution Factor: T
’ ©  CONCENTRATION UNITS:
CAS- NO: Compound ‘ (ug/L ‘or ug/Kg)_UG/KG g
12674-11-2~~===-Aroqlor-1016 ‘ : 33 - U
11104-28-2~-~---Aroclor-1221 33 : U
11141-16-5---~~=-Aroclor-1232 33 U
53469=21~9-----~Aroclor-1242 33 3j
12672-29-6~~-—-= -Axoclor-1248 : 33 LU
11097-69-1-—~-=~ -Araclor-~1254 j ] 32 U -
11096~ 82-5--—-—-Aroclor-1260 : . 430
u: Concentration of analyte is lesa than the value given.
FORM I PEST

i




SOIL PCB SPIKE BLANK(LCS) RECOVERY

" Lab Name:_ QUANTERRA,MO _Contract: 262.01

Lab Code: ITMO Case No.: SAS No.: SDG No.:_ 51103
| Spike Blank No.: ___8SPK_73338 : :

SPIKE | SPIKE SEK <
C V ADDED | CONCENTRATION| &  |[LIMITS
P | coMpoUND (ug/Kg) |  (ug/ke) REC #| REC.
. Aroclor-1254__ 170 120 __74__|29-131
— -

!

# quunm to be used to flag recovery and RPD values with an astérisk
* Values outside of QC limits | |
ND: not detérmined

Spike Recovery: v out of 1 _ outside limits

.y p—ast

COMMEﬁTS: -

FORM IXII PBST-2

s g e |

b




Lab Name:

QUANTERRA , MO

PCB SURROGATE RECOVERY

Lab Code:

TR

ITMO Cage No.:

Level: (low/med) _LOW

s1 (DBQY).
82 (TOMX)

# Colum to

* Values outside of QC. lin_xits

Contract:_262-01

SAS No.: SDG No.:_§1103

EPA - $2
SAMPLE NO. | (DBC)#| (TCMX) ¢
PBLKOY, |61 90_
PSPKO1, _64__ 93__
CTOQ021EG _ | 46 | 125
CTO0021EGMS | 71_ [ 180
CTOQ02IEGMSD| 44 | 111
CT000228G___| 49 | 119
JCTO0023EG | .52 _
CTO00024EG_ | 54 |- 118
|CTO0025EG™ | 7"26” | 90”
1CT00027EG___|” 40 99 __
CTO0028EG __ | 33 51
Dibutylchlorendate

Tetrachlorom-m-xylene

be used to flag rTeaovery values

D Surrogates diluted out

QC LIMITS




iD
PCB ORGANIOS ARALY&XS DATA SHEET

Lab Namea: _nga,_m__ Contracts 262-01

Lab Cada: JITHO Casae No.: &A8 No.1 8DG Mo.1
Matrix: (soil/water) _SOIL Lab Sample ID1 10048-001
Sample wit/volz _30.0 (g/mli g Lab FPile ID: ;
- Lavel: (low/med) _LOW Date Sampladt 12-22-958 -
% uomiuxez nbt dec.___3 dec. . Date Extractaods 01-03=96
- Extractiont (8ep?/cont/80nc) 'mf : pate Analyzed: L
GPC CIoanup: : ,(I/n) N : i:H: Dilution Factor: 1
) o -~ CONCENTRATION UNIT8:
) .CAS NO.’ . Compound (ug/L or ug/Kg)_UG/RG Q
12674-11—2 'mclor-mls : 4.
—Aroclor-1221 34
--Aroclor-1232 38
a:oclor-1242 - - 1 34
. . 34
Aroclor-1264 o 34
11096-82-5—----Aroclor—1260 . . 34

U: - Ooncentration of analyte is lees than the value given. . - . .

TORK I PEST




10 EPA SAMELE KO. .
PCB ORGANICS ANALYSIS DATA SHEBT

CTO0038RM
Lab Name: QUANTERRA MO Contractt _262-01 N
‘Lab Coda: ITHO Case No.t : ~ 8AS Ka.: €DG Ho.: _B1170
Matrix: (soil/water) _g5QIL Lab Sampls IDs 10048-002
Sample wtfvol: _30.,0 (g/fml)___q ) Lab File IDs
Leveél: (low/med) _LOW : Date Sampled: 12-22-95~
% Molsture: oot ded._ 6 dec. . - Date Extcacted:’ __01-03-96 )
Extraction: (SepF/Cont/Sona) 8ONC " Date Analyxeds 01-08-96
GPC Cleanup: (Y/N) __ N pHt Dilution Pasctors 3
: CORCENTRATION UNITSS
CAS NO. Compound - (ug/L or ug/Eg) UG/KG Q
12674-11-2———=+~Axroclor-1016 ' 36 )
11104~28-2 Aroclor—1221 » - 36
111431~16-5 Aroclor—-1232 ' . 36
5$3469-21~9-—————Aroolor-1242 ' : 36
12672-28-6-- Aroclor-~1248 j ) 36
-11097-69~1~ Arcalor-1254 36
11096-82~-5 Aroclor-1260- . 36

U:  Concentration of analyte is less than the value given.

FORM I PEST




Lab Names:

io

POB ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

QUANTERRRA , MO Contract: _262-01
Lab Coda: XITMO Case No.t

Matrixs (goilfwater) _BQIL
Sample wt/vol: _30,1  (g/ml)

© Levels (low/med} _LOW
% xoiature: not dac._.~ 6 dea.

Bxtractions (Sep?/Cont/Sonc)

GPC Cleanupx (Y /R) N pH3

BOEC .

modos’?mc
_ . i
SAS No.t 8DG No.: _§1170
Lab Sample ID: | 10048-003
Lab I'.{J.e IDs.
Date Bampleds 12=22=95~ -
Date Extracted: 01-03-95
Date RAnalyred: 01-08-9¢6
Dilution Pactcn:: 1

CONCENTRATIOR UNITS:

CAS NO. - Cogpound {ug/L or ug/Xg) Us/Kg Q
12674-11-2 Aroalox-1016 3s u
11104-28=2 ~Aroclor-1221 35 U
11141-16-5———--—1\roc10r-1232 35 U
53469-21-9 Araolor-1242 . . i R
12672«29~6~———==Ar0Ctor-1248 - 38 U
11097~69~-1 Aroclor+-1254 - 3K |+
11096-~82-5 Aroclor-1260 73

Concentration of analyte ig legs than the value given.

FORM I PEST




EPA SAMPLE RO.

18
PCB ORGARICS ANALYSIS DATA SHEET

crooosomy - |-, | .

Lab Kama: _ OQUANTERRA MO Contracts _263-01

8DG No-t __gn'}o:' R .

Lab Code: ITMQ cCase No.t 828 No.}
Matrix: (soil/water) _SOIL Lab gample ID: 10048-004 =~ " -
sample wtfvols _30.0 (g/ml)___ g Lab ¥ile ID: A
. Levals (low/med) - _Y.OW Date Sampled: 12-22-9% o
§ Moistuke: oot dec.____ 4  dac Date Extracted: 01-03~96
_Rxtraction: (SepF/Cont/scno) . somc Date Analyzeds 01-08=96
GPC Cleanup: (Y/N) __N- pH: ' pilution Paqtor: ]
] CONCERTRATION UNITS:
cas NO. Compound (ug/L or ug/Xg) UG/ES e}
12674~11~2 Aroglor-1016 - 3s
11104-28-2 -Aroclor-1221 v o 35
11141-16-5 Aroclor-1232 . . : 3s
53469-21-9 -Aroclor-1242 - iR - 35
12672-29-6 ‘Aroclor-1348 35
- 11097-69=1~——=w~Aroclor-1254 i 35
11096-82~5 ~Aroolor—-1260 v 35
us Concentration of anxlyte is leaav'tha-n the vaiue given.

FORY I PRST




in EPA S8AMPLE NO.

PCB ORGANICS AMALYSIS DATR SHEET

' CTODOA1RK L

Lab Name: __ _QUANTERRA,MO _  Contract: _262-01
Lab Code: ITMO Came Na.t 5BS Fo.: BDG Xao.s _81170
Hatrix: (soilfwater) _SOIL " Lab Sample It 10048-005
sample wt/vol: _30.2_ (g/aml)__g _ Lab File ID:
Lavelt (low/wed) _LOH Date Sampled: 12-22-95
% Moisture:s pot dec.___ 4 ___ deo._ Date Extractads 01-03-96
Extraction: = (Sep¥/Cont/sonc) _soNT ’»'naieé BAnalysed: 01-08-96
GPC Clenmup: (Y/N) N Pt - Dilution Factor: 1
' OONOENTRATION UNITS:
CAS RO. Gompound ; {ug/L or ug/Xq)_Ue/XG Q
12674=11~Zm—mm~Aroclor-1016 - L S 34 ~ U
11104-28~2 Aroclor=1221 - S : a4 g
11141-16~5———~—-Araclor-1232 : ‘ - 34" i
$2469-21~9—~~-=~Araclor=1242 - - ‘34 o
12672-29-6—————Arvolor-1248 — 24 I
© 11097=69~1wwswm-Aroclor-1254 T 34 g
11096-82~5 Aroclor-1260 : 24 Y

U: Concentration of analyte ig less than the vélﬁe~given.

FORM I PEST




b1, EPA SRAMPLE ¥NO.

PCB ORCANICS ANALYSIS DATA SHEET

: CTO0042RK
Lab NHames QUANTERRA , MO Contract: _262-01 :

Lab Code: ITMO Case No.s 8AS No.: SDG No.: _81i70
Matrix: (8oilfvater) _SOIL Lah Sample IDs 10048-006
Bample wt/vol: _30,1 (g/wml)__ q Lab Pile IDs
Level: {(low/wmed} _YoOW: Date Sampled: 32-22-98
‘& Moisture: not dac. 4. dec. ’ Date Extracted: 01-03-96
Extractiont (SepF/Cont/Song) _gons Date BAnalyzed: 01-08-96
OPC 'Cleanup: (Y/N) __N pH Dilution Pactar: 1
CONCENTRATION UNITS:
cas NO. Compound (ug/L or ug/Kg) UG/RG Q-
12674-11-2 Aroalor—10i6 4 o 34 ‘u
11104~28-2 Arcclor=-1221 . . 34 i
11141~16-5~~~~-—Aroclor~1232" ‘ ' 34 U
53469-21~9 Aroclor-1242 . : 34 u .
' 12672=29~6—~————Aroclor-1248’ " 34 . ¥
© 11Q97-69~1 Aroclor-1254 i 34 R
11096-82-5 Araclor-1260 v : 34 - U

U: Concentration of analyte is less than the value given.

FORM I PEST




in EPA SAMPLE NO.
PCE ORGANICS ANALYSIS DATA SHEET

' : : ' CTQ0076RM
Lab Rames QUANTERRA , MO Contract: 262,01 -
Lab Coda: ITMO cCase Ko.t SAS Ho.: SDC No.: _£1180
Matxixs (soil/water) 801L Lab Sample ID: __10311-001
Sample wt/vol: _15.09 (g/ml)__g Lab File ID:
Level: . (low/med) _LOW. Date Sampled: _02-05~96
. % Moisture: not dec.__3,32 _ deo. . Date Extracted: 02-12~96
Extraction: (Sep¥/Cont/gonc) SEPF . Dato Anslyzed: ___02-18-36
GPO Cleanups (¥/N} _K pHs . Dilution Faator: 1
- ' _ COMCENTRATION UNIZS:
CAS KQ. Qoapound (ug/L or ugfXKg) UG/KG Q
1267411-2mm—-Ar0C1OL-1016__ : | 33 v__|
- 11104728-2 Axcolor-1221 o B 33 U
31141-16-5 Aroclor-1232 N R - R R S
53469~21-9—~-—-=Aroclor-1242_" T 337 U
12672=29-6—————Aroclar-1248 . : ‘ 337 U
11097-69~1————2axoclor-1354 " "33 U
- 11096=-82-5—-———Aroclor-1260 ' 86

us :cbncentration of analyte ig legs than the value given.

FORM X PEGT




1 EEA BAMPLE NO.
' PCB ORGANTOS ANALYSIS DATA SHEET

- ‘ CTO0081RK

Lab Name: QUANTERRA , MO Contract: _262.01

Lab Code: ITHMQ Case No.: : 8AS No.1 §DG No.t _g1180
Matrix: (eoll/water) SOTL: . Lab sample ID: __10811-002
sample wt/vol: _15.12 (g/ml)__ g Lab File ID: .
Level: {low/med) _LOW Date Sampled: 02-05~96
" % Moisture: not dec. daa. Date Extracted: _02-12-96"
Extraction: (SepF/Cont/sonc) —_SEPR__ ‘s Analy; 02-13-66
GPA Oleasups (X/N) _¥ pH: Dilﬁfionf?actnrz 1
' CONCEKRTRATION UNITS:
CAS XNo. _ Compound _ (ug/L or ug/xKg)_UG/KG o
| 12674-11-2 Aroclor-1016 1 ' a3 R
11104-28~2——<ws-Aroclor-1221 " . 33 u
11141--16-5 ~-Aroglor-1232_ — 33 R
53463~21~9 Aroclor-1242 T 33 U
- 12672-29~6—————=Aroqlor-1248 K ~ 33 v
11097-68-1 Aroclor-1254 . iy 33 g
11096-82=f~~——==Araclar~1260 - I B 33 )

e £ Concentration of analytae ls less than the value given. .

PORM I PEST




Quanterra

- Eovironmental

Services
PCB RESULTS

Aroclor Aroclor Aroclor = Aroclor Aroclor Aroclor Aroclor
Sample D 1016 1221 1232 1242 1248 1254 1260
QCBLK73203|: 33U | 33U 33U 33U 33U 330 33U
° 1 |CTOQ0O1EG 33U 33U | 33U 33U 33U 33U 33U
... |CT00002EG- | 33U 33U | 330 3341 33U} 33U-)-°100- .
{CTO0QO3EG:- {. 33U 33U 33U . 33U 33000 U { 330001 | . 56000
“JCTO004EG ‘33U AU 33U 330U 33U 383U | 41
-JCT0000SEG .{- 33U | 33U 330 33U 33y 33U § 33U
ACTO00DBEG - 33U 33U 33U | 33y 33U 330 | 33U
" JCTOO0007EG- ] 33U 33U 83U 330 | 33U ] 33U
{CTOQO008BEG | 33U - 33U 33U 33U 33U .33
ACTO0009EG .} 33U | 33U | 33U [ 33U | 33U
“JCTOOOI0EG-§ - 33U | 33U | 33U | 330 | 33U:|=33
1CTO0OM1EG |~ 33U 33 u 33U 33U | 33U
- {CTOODI2EG |- 33U | 33U | 33U | 33 .| 33U
JCTOR013EG: 33U 33U 33U 33U 1°°33.U-
CT00014EG | 33U- 33U 33U 1200 | 334U
TCTOOD15EG 33U 33U | 33U 130 33U
. JCTOO0016EG 33U 33y | 33U 33U 2500
{CTOQQI7EG 33U . 33U 330 '} 33U 33U
CTO0018EG -] - 33U 33U 33U 33U 33U
JCTO0018EG 3| 33U 33U -33U AU 33U
ACTO0020EG 33U 33U 33U 33U 33U

U: Undetected at stated detection limit




11:63

Quanterra
anverra
Services

: To: Wayne Sprofles/Nick Demos
Fax Number: (303) 8668-8704
Phone Number: (303) 866-8568

From: John Powell
Fax Number: (314) 208-8757
Phone Number (314)-208-8568

L4 . R

~umu”’*&ﬁwm_

. .| OCBLK7E880’ | QCBLK76860 -
- [6228001 __|Croo02eEG. - |
- |6226002 [CTDODIOES.
[9228.003__|CTO0031EG
o " {9225.006 . |CTOO0AEG.
Lo . - [PZ2E007_ “|CTU0035ES.
~ |o229008 - |CTO00%6EG. |
[E225001MS |CTOR0020EG S
9275-001MSD |CTO00029EG-MS

X
a3 8|
58

3 o

;é?&éﬁcccc

clelelelele]elc|ele
Jalelelelglelelels

cccgtctcdhA
elelelelelelelelele

leielglelclalelclale

Bk

.8§$§%$$$g§$
I =251
lelelelelelolalalaly

U: Not detected at the detection limit stated .







Mat’rix : E
Sample wt/vols

(soil/watar

15.0

Lah File ID;

{low/mad) _Low

01-09-96

Levels Date Sampled:

¥ Moisture: not dec._ 3 ~ Date Extracted: 01-11-96

Bxtraction: (8ep¥/Cont/Sona) _songe Date Analyzed: 01-16-96

GPC Cleanup: (Y¥/N) Dilution Factor:. 0.5

CONCENTRATION UNITS ;

Cas NO. Compound (wa/L or ug/Kg) g[g Q
12674-11~2~ === ~ATOOLOX<1016 34 U
11104-28-2~--~~~Arpclor-1221 34 1]
11141-16-8~=aw-aproclor-1232 34 2
5$3469-21-9-~--~~-Aroclor-1242 34 g
12672-29-6=~===~Ar0clor-1248 34 . s B
11097-69~1~~~~==RYOCLOX-1254 34 LEE
11096-82—5-——--~Aruc1or—1260 34 s U

u-

Concenctatiou of analytefis‘leaa than the value given.

PORM I PEST




NOTICE:

“BEST AVAILABLE COPY”

PORTIONS OF THE FOLLOWING
DOCUMENT ARE ILLEGIBLE

The Administrative Record Staff



i EPA SAMPLE NoO.

PCB ORGANICS ANALYSIS DATA SHERT

o : CT0005aRrM
Lab Nare: _ _QUANTERRA MO . Contract: 262-01
Lab Code: ITMO Case No.: . i SAS NO.1: SDG No.: 81171>
Macrix: (soil/water} _E0IVL Lab Sample ID: ' 1 3-‘
Sample wt/vol: _30,0 (g/ml)___@Q Lab File ID: _
Level: (low/med) 1oYW Date Sawmpled: 01-09-96
% Moisture: not dec. 2 deg. Date Extracted: 01-11-96 ="
Extraction: ‘_(éépr[ Cont/Sona) BONG Datg;mglyz'ed: Q1=16-96 -
GPC Cleamup: (¥/N) _N pE: _ ' pilution Factor: 2.0
: : CONCENTRATION ‘UNITS:

CAS NO. - Compound {ug/L: or ug/Ky) DB/KG Q

12674-11-2-~---~AToalor-1016 S P U

11104-28-2-~-<~~Aroalor-1221 ‘ 34 U

11141<16-5-<-~=-~Aroalox-1232 . v 34 U

53469<21-9-~---~Ar06lor-1242 - : , T34 g

12672-29-6~~~---Aroolor-1248 - 34 U

11097-69-%-~----Ax0oalor-1254 - 34 U

11096-82~5~~---~Ax0oclor-1260 34 T

: Concentration of amalyte is less than the value given.

PORM I PEST




. . 1D EPA SAMPLE NO,

®CH ORGANICS ANALYSIS DATA SHEET

CT00053RY

Lab Name: _&m_m__ Coutract: _2682-01 -

SDG Ro.: 81171

Lab Code: M0 Case No.: SA3 No.:

Matrixs (soil/water} _SOIL Lab Sample ID: ' 10123-003 .

Sample wt/vol: 30.0 (g/ml)___ & Lab File ID: ‘ A

Level: (low/med) _LOW __  Date Sampled: p1-09-36

t Moisture: not dec. 2 aes. _ Date mi:acted- 01-11-36

Extraction:. (S¢p!'/c°nt/Sonc) _SONC Date }malyzedx _01-16-96

GPC ‘Cleanup pi: ' Dilution Factor: _ 1.0

CONCENTRATION ONYTS:

CAS. NO. (uQ/Ir_vor ug/Eg) UG/RG Q.
12674-11-2-~~-~--Axoclor-1016 34 ] U
11104~28-2~-~-=-ArYoclor-1221 ’ 34 B
11141=16=5~%~-~sAr0cloxr-1232 . - 34 i ¢
53469-21-9------Arvalor-1242 ~ ' 24 R s -
12672-29-6~--~--Ar00lor-~1248 ' : 34 R
11097-69=1~~~---~AvOclor-1254 . 34 RS
11096-82-8--—---Am01.or—1260 ' A 34

U:s - CQxiceatrat:Lon of analyte is less than the valus given.

FORM I BEST




Lab Name: __QUANTERRAMO .

Lab Code: ITMO Case No.:

. 3 e . e

1D .
PCB ORGAFNICS ARALYSIS DATA SHEET

Contract: 262201

EPA SAMPLE NO.

CT00054RM

Matrix: ({soil/water) _EQIL .
Sample wr/vol: 30.0 (g/mly__ 3
Level: (Low/med) -I&ﬂ —

t Moisture: not dec.___2 dec.

‘Bxtraction: (SepF/Cont/Sonc)

| eéc‘caésnﬁp;, ¥/ _ N

_SONG .

‘pH:

CONCENTRATION TRIITS:

SAS No.:

8DG No.:
Lab Sample ID:
Lab File ID:
Date Sampled:
Date Bxtracted:
Date Rnalyzed:
Dilution Pactor:

81173 -

10123-004

01-09-96

Olrll-SG

01-16-96
1.0

CAS NO. Compound {ug/L ox wa/Kg)_KI/RKQ___ Q
12674-11-2<-----AT0Clor-102§ 34 U
11104728-2-f————Aroolor-1221' 34 o
11141-16-5-----~Aroclox-1332_ 34 U
§3469~-21~9~~v===Axoclor-1242 34 v
12672-29-6<~=~==ATOClOr-1248__ 34 U
11.097-69-1-==-~~A20C10X~1254 34 T
11096-82-5-~~——= Aroalor-1260 34 g
U; Concentration of analyte ig less than the value given.

FPORM I PRST




1D EBPA SAMPLE NO.

PCE ORGANZCS ANALYSIS DATAR SHERT

CTO00SSRM -
Lab Name: OUANTERRA , MO Contraat: 262-01 e VR

Lab Code: ITMO Case Ko.: BAS Wo.: SDG No.:

Matrix: (soil/water) SOTTL. ~ Lab Sample ID: ;10:1».2'3‘-00'5"

Sample wt/vol:s _30.1 _ (g/ml)__G Lab File ID: .

Level: (low/med) _LOW ___ Date Sampled: 01-09-96

% Moisture: mot dec.._ 7. de=. Date Extracted: 01-11-96

Extraction: (SepF/Cont/Eonc) SONC Date Analyzed: 01-16-96

QPC Cleanup: {Y/m) N pH: : Dilution Factor: 1:9

v CONCENTRATION UKITS:

¢as No. Compound (ug/L ox ug/Kg) UG/KG Q
12674-11~2~~~~~-~Ar0cldr-1016 » 3¢ U
11104~28-2~~~---Aroclor-1221 36 U

1 11141-16-5------Aroclor~1232 36 o
53469~21-9-=----Araalor-1242 ‘ i) 36 U
12672~29-6~~---~ARrQQLlor-1248:" - : a3 36, -"‘
11097-69-1----~~Aroalor-1254 - 94
11096~82~5-~~---Ax0Clor-1260 : 150

U: Concentration of analyte is legs than the value given.

¥FORM I PEST




iD

PCB ORGANICS ANALYSIS DATA SHERT

EPA SAMPLE NO.

CTO00056RM
Lab Name: QUANTERRA, 10 Contract: _262-03 :
Lab Code: ITMQ Case No.: 8A8 Wo.: SDG No. : 51171--
Matrix: (soil/water) _SQIT. Lab Sample ID: 20123006
ssmple wt/vol: _30.0 (g/ml)__ @ : Lab File ID: ‘
Level: (low/med) LOW Date Sampled: Q1-09-96
% Moisture: not deo.___2 dec. Date Rxtracted: 01-11-9€.
Extractigq:j_(Sepklcontlgqq¢) _SONC . Date Anzalyzed: 01-16-96
GPCCleanup: '(Y/NA).’ ._.E_. o pH: ' i Dilution E;actbr: 1,0
- ' CONCENTRATION UNITS:
CAS NO. -Compound (ug/L or ug/Xg)_UG/KG Q.
12674-11-2--~~-- Aroclor-1016 34 u
. 11104~28+2==—~m- Aroclor-1221 34 R4
11141~16~5===~~--Aroclor-1232 34 0
.§3469~21-9---~=~Ax00)oxr-1242 34 - LU
12672~29-6--~~--AT0akor-1248 34 i
11097-69~1-=wnm Aroclor-1254 34 2]
34 U

11096~82-S-~-~---Aroclor-1260

o: Concentration of analyte is less than the value aqiven.

FORM I PRST




1D
PCB ORGANICS ANALYAXS DATA SKEET

EPA SAMPLE NO.

. CT00057RM
Lob Name; ___QUANTERRA,MQ Contract: _262-01 _ -
Lab Code: m Case No.: _ SAS No.: SD@ No.: _S1171
Matrix: (soil/water] _SOQIL Lab Sample ID: 10123-007
Sample wt/vol: _30,0 (g/ml) . Lab File ID:
Leveal: {low/med) _1OW pate Sampled: 01-09-96
t Molature: not dec. 2 dac. ‘Date Extracted: 01-11-96
thxact:ion: {SepF/Cant/Sonc) SONC ' .. Date Analyzed: 01-16-96
GPC Cleam.tpx Y/ __K_ pH: Dilution Factor: 1.0
: CONCENTRATION UNITS:
casg No.’ Compound (ug/L or ug/Kg)_UG/RG Q
12674-11-2~---~-~Aroalor-1016 34 U
11104-28-2===~==Ar0clor-1221. 34 —u
| 1I141-16-5--~-=-Aroalor-1232" 34 —u
- §3469-21~9--—--~Aroqlor-1242 34 - U
12672-29-6--~---Aroclor-1248 34 U
11097-69-1~-~~---Aroclor-1254 200 RN -
noss—ez s------Aroc:Lor-nso “8D

Uz

SDs see d.xlut:ion.

Concentration of analyte is less than tha va.lue given.

FORM I PEST




ip EPA SAMPLE NoO.
PCB ORGANICS ANALYSIS DATA SEEET

CT000S7RY

- Lab Name: __QUANTERRA,MO __ _ Contract: 262-0L
Lab Coda:; ITMO Case No.:

SAS No.: SDG No.: _S1174

Matrix: (soil/water) _SOIL " Lab Sample ID: 10123-007
Sample wt/vol: _30.0 (g/ml) Lab Pile ID:
Level: (lowliued) LOW Date Sampled: 01-09-96
% Moisture: not dec._ 3 dec. Date Bxtracted: 01-11-9§
Extractionx' (BepB/CpntISQno) SCHC : Date Analyzed: 01-19-96
“are ‘aeam;p (/m 5. pH: Dilution Factor: 10
o A CONCENTRATION UNITS1 |
CAS NO. Compound.: . ug/L or ug/Rg) Ga/RE Q
12674-11-2-~----Aroalox-1016 340 _u
11104-28-2--~---Aroclor-1221 - ; ' 140 N
11141-16-5---~--Aroa10r—1232 ; 340 R B
53469-3L-9~~~~--Aroclor-1242 : 340 U
23672-29-6-~~---Ar0Qlor-1248 . 340 R O
11097~69~1-~=~=-Aroclox-1254 7 340 o
11096-82-5-~-~~~Aroclor-1260 31200 -~

U: Concentration of analyte is lesas than the value given.

FORM I PEST




iD EPA SAMPLE NO.
PCB ORGANICS ANALYSIS DATA SHEET

CT000S8RM

Lab Nama: __ QUANTERRA,MO ~_ Contract: _263-03

Lab Code: ITMQ Casae No.: BAS Yo.: SDG No.: _S1171

Matrix: ({soil/water) 5011, Lab Saméle ID: 16123’?008'

Sample wt/vol: _30.0 (g/ml)__@ Lab File ID: -

tavel: (low/med) _LOW Date Sampled: 01-09-96

$ Moisture: not dec. 2 _ Qec, Date Extracted: 01-11-9@"

Extraction: {SepF/Cont/Sonc) -~ _8ONC .=~ Date Analyzed: 01-16-96

GEC Cleamup: (Y/N) _N TH: - Dilutica Factor: 1.0

: CONCENTRATION UNITS: ,

CAS NO. Compound (ug/L- or ug/Kg)_UG/KG Q
12674-11-24==~=~~Aroclor-1016 - T34
11104~28-2~-~-~-=--Aroalor-1221 34
11141-16-5------Avoclor-1232 - 34
$3469-21=9------Aroclox~1242 34
12672~29-6~-----Aroclor-1248 . 34
11097-69-1---~--Axoclor-1254 34
11096+82-5--=---Arocloxr-1260 | 34

U: Concentration of amalyte is lass than the valua given.

FORM I PBST




1> S EPA SAMPLE NO.
PCB ORGANICS ANALYSTS DATA SHEET

CTOOOSSRM |
‘Lab Nama: _ QUANTERRA.MQ  Contract: _262-01 : :

SDG No.: _S§13171

Lab Codes ITMO Case Fo.: SAS No.:
Matrix: (soil/water) SOXL - Lab Sample ID: 101233-009
Sample wt/vol: _30.0  (g/ml)__ G Lab File ID:
Level: {low/mad) I.OW Date Sampled: 01-08-96
% Moisture: not deo._ 2 dea. Date Extracted: 01-11-96"
Extraction: (SepF/Cont/Sonc) SORC Date Analyzed: ___01-16-96
GBEC Cleanup: (Y/N) _}N pH: ' pilution Factor: 1.0
- CONCENTRATION UNITS: |
CAS NO. Compound (ug/L or ug/Kg) UG/XG Q
12674-11-2-----~Aroglor-1016_- ' : 34 U
11104-28-2-~~—-- Aroclor-1221 ' 34 5]
11141-16-5=~«~-=Aroclor-1232 ' 34 U
.§3469-21-9------Ar0oclor-1242 ~ 4 24 U
12672-29-6-——-~- Aroclor-1248 T 34 U
11097-69-1--~~--Arodlor-1254 : Py i
- 11096-82~8—— ===~ Arocloxr-1260 : 34 U
U: Concentration of analyte is leas than the value given.

FORM I PEST




bh))
PCB ORGANICS AMALYSIS DATA SHERT

EPR 9AMPLE NO.

—————

CT00060RM

Lab Name: __ OUBNTERRA.MO._ _ Contramct: 262-01, :

Lab Code: ITMO Casa No.: SAS No.: "8DG No.: _gi1171

Matrix: (soil/water) SOIL Lab Sample ID: 10123-010

sample wt/vol: _30.0_ (g/ml) & Lab Pile ID:

Lavel: {low/mad) IO Date Sampled: 01-09-96

¢ Moisture: not dec. . 2 dec. Date Extracted: 01-11-96

Extraction: (SepF/Cont/Sonc) SCHC Date. Analyzed: 01-16-96

@PC Cleanup: (Y/¥) _§_  pm: Dilution Factor: 1.0

< , CONCENTRATION UNITS:

CAS No. Compound (ug/L or .ug/Xg) s.c7) < N (o)
12674-11-2-~———- Aroclor-1016 34 o
11104-28-2~-~—---Aroolor-1221 34 u
11141-16-85--~~--Aroclior-1232- 34 - B « 555
53469-21-9~~--~~Aroclor-1242 34 SR :
12672-29=6====~-Aroalor-1248 34 B AR
11097-69~1-~~-—-Aroclor-1254 34 T
11096-82~5-~---~Aroclor-1260 34 U

Uz Concentration of analyte is less than the value gi’vea.

FORM I PEST




Lab ¥ame:
Lab Code: ITMQ Case No.:
Matrix: (goil/water} SOIn

Sample wt/vol:

OURNTERRA, MO

10
PCB ORGANICS ANALYSIS DATA SHEET

Level: (low/med) _IQW

EPA SAMPLE. NO.

Moisture: not dec. 3

Bxtraction: :'(Sepg(éont/Sqnc)
GPC Clesmup: {Y/W) __N

COMCENTRATTON UNITS:

CTO00061RM
Contraat: _262-01 '
. 8A8 Yo.: 8DG No.: _S$1171
Lab Sample ID: 10125-011 a
30,1 (g/ml)__gQ Lab File Ip: o
Date sampled: 01-09-96
dea. Date Extracted: 01-11~§f6‘ -
ONC naﬁe Analyzed: 01-16-96
pE: - Dilution Factor: 1.0

U

CAS NO. - Compotad: . {(ug/L or ug/xg) _UG/XG Q
12674-11-2-~--~-Aroalor~1016 34 o
11104~28-2-~~-~--Axoclor~1221 34 N E
11141-16-5----~-Aroclor-1232_ - 34 U
53469-21-9------Aroalor-1242_ 34 U
12672-29=6=~~==-AY0OClor~1248 34 - O
12097-68-1 == ~=~~AXOC1Or~1254 34 i
11096-82=5=~~~==Ar0ocloxr-1260 34 R
Concentration of analyte is less than the value given.
e

FORM I PEST

A M S R i o T



iD EPA SAMPLE NO.

PCB ORGANICS AWALYSIS DATA SHEET

CTO0062RM

Lab Name: __QUANTERRA.MO _ Contract: 262-01
Liab Code: ITMO Case No.:

SAS No.: SDG_ No.: _81171

Matrix: (soil/water) _SOYL Lab Sample ID: 102.23-012
Sample wt/vol: ~_§_Q,2_.(g/m1) (¢] Lab File ID: .
Lavel: {low/med) 100 . Date Samp].;d: 01,-08-96
% Moisture: not deo.: 3 daa.  Date Extracted: 01-15-9¢
- Bxtraction: (s¢ps/qojzc/5mc) __,‘3_9_13’L_ ' Date Analyzed: 01-16-96

GPC Cleanups = (Y/N): W = poii e By :pilution Paaroy: 1.0
: CORCERTRATION UNITS:
CAS KNO. v Compound (ug/L or ug/Xgl_UG/KG Q
12674~11=2~=====Axcalor-1016 , 34 U
11104-28-2~~--~--Aroqlor-1221, 34 U
113141~16-5~-==--=Avoqlor-1232 . 34 __u
53469-21-9=~-==-Aroqlor=1242___ - : 34 o
12672-29=6~=====A%00LON=1246" ' ‘ - s34 U
11097-69-1~~~~~-Avaalor-1254 ' : 34 .U
11096-82-5~~=~--Aroclor-1260 . : 34 .

u: Concentration of analyte is less than the value given.

FORM I PEST




EPR SAMPLE NO.

iD
PCB ORG:ITXCS ANALYBIS DATA SREET

CT00063RYM

Lab Name: _ QUANTERRA,MO ___ Comtraci: _262-01
Lab Code: ITMO Case No.: ... 828 No.: SDGE No.: _811731
Matrix: (soil/water) SOIL " Lab Sampla ID: 20123-013
Sample wr/vol: _30.1 {(g/ml) __G Lab File ID: .
Level: {low/med) 1OwW Date Sampled: 01-09-96
¥ Moisture: not dec. 4 dec._ o Date Extracteds 03-15-96
Extzaction: (SepF/Cont/Sanc) _fouc Date Analyzed: 01-16-96
GPC Cleanwp: (Y/N) __N_ PH: ‘ Dilution Pdctor: 1.0
' CONCENTRATION UNITS:
CAS No. Compound (ug/L or vg/Kg) UG/RG Q
12674<11=3~==~—- Axoclor-1016 35 U
11104~28-2-~-----Axoolor-1221 35 .
11141216=5~-~--- Aroclor-1232 35 U
§3469-21~9------Ar00lor-1242 35 B
126725296 =~ Aroclor-~1248 T » 35 .
11097-69=L=wv~—~. Aroclox-1254 - 35 U
31096-82-5-~----Aroclor-1260 ‘ 35 v

U Concentration of analyte is less than the value given.

FORM X PEST




; 1D EPA SAMPLE NO.
PCB ORGANICS ANALYSIS DATA SEEET .

CT00064RM

Lab Name: QUANTERRA , MO Contract: _262-03
Lab Code: ITMO Case No.: SAS No.: SDG No.: _81171

Matrix: (soil/water) _SOIL Lab Sample ID: _____ 10123-014

Sample wt/vol: 30.2 (g/ml) (e} Lab File ID:

Level: {(low/med} _IOW - Date Sampled: . 01-09-96

% Moisture: not dec. 4 dec. Date Extracted: 01-15-96- A

Bxtraction: (Sep¥?/Cont/Sonc) SORC Date Analyzed: 01-16-96

GPC Cleamup: (¥/N) _N_ . pH: Dilution Factor: 1.0

CONCENTRATION UNITS: ) ‘ _

CAS WO. Compound : (ug/L or ug/Kg) _UG/KG Q
12674-11-2~-=~--ATOClOT~1016, 34 U
11104-28~2~=~--—-AvOclor-1221 34 -
11141-16-5~=~----Aroclor-1232 34 B R K
53469-21-9~=mnn- Aroclor-1242 34 s
12672+29-6~~=== -Aroclor-1248 - - 34 S : ]
11097-69-1~=~-~-Aroclor-1254 ' 34 L
11.096-82-5~====-Aroclor-1260 ) ' 34 U

U: Concentration of analyte is lesg than tha value given.

.

FORM I PEST




D EPA SAMPLE NO.
PCB ORGANICS ANALYS8IS DATA SHEEET A

_ CTO006SRM
+ Lab Wame: ___QUANTERRA MO = Contract: 262-0), : :

Lab Cods: ITMO Case No.: SAS No.: DG No.: _S117)

Matrix: (soil/water) _BOIL Lab Sample ID: 10123-015
Sample wt/vols _30.2 _ (g/wl) Lab File ID: -
Level: (low/mad) . m Datce Sampled: 01-09-96
% Moisture: not deo. 4 dec. Date Extracted: 01-18-96 =
5 (s N _Date Analyzed: __ 01-16-36.
GPC' c1e_annpx (?/ﬁ) . . PH: _ Dilution Factor: 1,0
L CORCENTRATION UNITS:
CAS NO. Compound {ug/L: or ug/Kg) _UQ/XG Q
12674-11-2---~-~ATOCLOT~1016 ) 34 U
11104-28-2~-~---AY0oalor-1221 34 U
1141-16-5------Amc10r—1232 34 U
53469-31-9~—-~~«~Aroalor~1242 , 34 g
12672-29-6~—=---AX0Clor-1248 : - 34 g
11097-69~1---<--Aroclox-1254 - ] 34 o
- 11096-82-5 ----- ~AYoaloxr-1260 34 U
U: thcen:ration of amnalyte is less than the value given.

FORM I PEST




iD
PCB ORGANYLCS ANALYSIS DATA SHERT

EPA SAMPLE NO.

CTO0066RM
Lab Name: _ QUANTERRA,MO _  Contract: _262-0)
Lab Code: ITMO Case No.: SAS Wo.: SDG No.: _S1171
Matrix: (soil/water) _SOIL Lab Sample ID: 10123-016
Sample wt/vol: _30,2 (g/ml)__ G Lab File ID:
Level: (low/med)  _LOW Date Sampled: 01-09-96
% Moisture: not_dea: 2 dea. Date Extracted: 01-15-9%
Extraction: - '('S@plflcqnc/.?aona) o _soNg - . .Date Analyzed: 01-16-96
GpC Cleamup: (Y/M) _N_ - pH: Dilution Faator: 1.0
_ CONCENTRATION UNITS:
CAS NO. Compound. (ug/L .or ug/Kg)_UG/XG Q
12674-11-2-~----AY0010T~1016 34 )
'11104~28-2~---~~Rroclor-1221 34 U
11141-16+§~=--~-Aroclor-1232 34 )
§3469-21-9--~--~Aroclor-1242_ 34 U
12672-29-6======Aroclor-1248 34 U
11097-69-1-===~~Aroclor-1254 34 .
11096-82-5---~-~AY0clor-1260 34 T

U: Concentration of amalyte ig less than the value given.

A

FORM I PEST




iD EPA 8AMPLE NO.

PCB ORGANICS ANALYSIS DATA SHEET

, CTO0067BM
Lab Name: _ QUANTERRA MO _  Contract: _262-0) S
Lab Code: ITMO Case No.: SAS Wo.: SDG No.: _£1171 .
matrix: (soil/water) _SOIL Lab Sample ID: __ - .10123-017
Sample wt/vol: _30.1 (g/ml) G Lab File ID: '
Level: (low/med) _LOW . pate Sampled: 01-09-96
% Moisture: not dec. 2 dec. Date Extracted: —01-15-96
Bxtraction: . (SepF/Cent/Scnc) SoNC__ Date Analyzed: _ _Q1-16-96_
GPC Cleamup: {(Y/W) _ XN pH: Dilution Factor: 1.0
- CONCENTRATION UNITS: ’

CAS NO. Compound (ug/% or ug/Kg) UG/KG Q

12674-11-2---~~- Aroclor-1016 : 34 | .

11104-28-2--~~-~Avoclor-122} 34 I

11141-16-5-~---~Aroqlor-1232_ 34 .

53469-21-9-~--~~-Aroclor-1242: ' 34 R

12672~29~6---~==Aroclor-1248 - - - T a4 »

11097-69-1-~=-~~Aroclor-1254 A 34

11096-82-8-—---- Ardqgloxr-1260 34

U: c'oncentratién of apalyte is less than the value given.

FOBM I PEST




1D
PCB- ORGANICS ANALYSIXS8 DATA SHEET

Lab Name: __QUANTERRA,MO _ _ Cantrack: _262-01

EPA SAMPLE NO.

CTO0068RM

FORM I PEST

Lab Code: JTMO Casg No.: 8AS No.: 5DG No.: _81371
Matrix: (esoil/water) _SOIL Lab Sample ID: 10123-018
Sample wt/vol: _30.2 (g/ml)__ G Lab File ID:
Level: (Low/med) LOY, Date Sampled: 01-09-96
- ¥ Moisture: not dec. 2 dea. Date Bxtractaed: 01-18-96"
- Extraction: -(SepP/Cont/sonc) _BONC - Date Analyzed: 01-16-96
GPC Cleanup: (¥/N) __ N pH: Dilution Pactor: 1.0
CONCENTRATION UNITS1:
CAS NO. “Compound {ug/L or ug/Kg) _TG/EG Q
12674-11-2~--=~-Ar00lor-101§ 34 R
11104~-28-2~~~~-=-Aroclor-1221 34 0
11341-16-5~~--~-Aroclar-1232 34 i
53469+21-9-~~~~-Axoclor-1242 34 S«
12672-29-6--~~~~Aroclor-1248 34 T
11097-69-1-~--~-Aroclor-1254 34 U
-31096-82-5---~~ ~Aroclor-1269 34 U
U: Concentration of analyte is less than the value given.




EPA SAMPLE NO.

R ) . m . .
PCB ORGANWICS ANALYSYS DATA SHEET
: ' CTOOO06SRM
Lab Name: QUANTRRRA, MO~ Contract: _262-01
Lab Coda: ITMO Case No.: SAS No.: SDG No.: _81171
Matrix: (soil/water) SOIL Lab BSample ID: _10123-019
Sample wt/vol: _30.2  {g/ml) Lab File ID: N
Level: (low/med) _LOW _____ Date Sampled: 01-09-96
% Moisture: not daa. 2 ‘dea. Date Extracted: 01-15-96
Extyaction: (8ep®/Cont/Sonc) SONC Date Analyzed: 01-16-96
GEC Cleanup: (Y/N) _ XN_ pH: pilution Factor: x.0
CAS NO.. Compound (ug/L ox ug/Kg) UG/KG 0
12674-11-2-~—--~ Aroalor-1016. 34 .U
11104~28-2-~~~~-Aroclor-1221 34 Sl
11141-16-5------Aroalor-1232 34 U
53469-21-9~~=~-~ Aroclor-1242 34 3}
12672-29-6------Aroclor-1248 34 o
11097-69=-1~~----Aroclor-1254 34 i)
11096—82 s-----~Aroc10r-1260 34 A

U: . concent:rat:ion of .ahalyte is less than the value gi;\ren.

FORM I

PEST




PATRES
Bt



Lab Coda: ;mgCaseNo.: ‘
Ma.trix r ( soii/watj.ér) 805

Coxitraqi: t o

: S iLab Sample ID:« 105.2:"3_‘020( :
Sample wt/vol: _30.2  (g/ml) @ : Lab File ID: o
. ——\

Level:  (low/med) _LOW - . Data Sampled: 01-09~95

¥ Moisture: not dec. 2 dec, Date Extracted: 01-15-9¢

Extraction: {8epF/Cont:/Sanc) _SoNg Date Analyzed: 01l-16-96 -

GRC Cleanup: (Y/N) _x pE: , Dilution Factor: 1.0

CONCENTRATION UNITS: -

CAS NO. Compound : (ug/L or ug/Kg) Ue/RG_ Q
12674-11-2----<-R%0clor-i0i6 ’ 4 - U
11104-28-2--~---Aroalox-1221 34 U
11141-26=5a=~mu- Aroglox-~1332 34 U
53469-21~-9----~-Avoclor-1242 34 U -
12672+29~6----~=~Aroclor-1248 34 U_
11097-69-1----~-Aroalor-1254 , 34 ~ U
11096-82-5----~-Aroclor-1260 i 34 . U.

U: Concentration of amalyte is lcss than the value given.

FORM I PEST




EPA SAMPLE NO.

1D
PCB CRGAWICS ANALYSIS LATA SHEZRT

) CTDOO71RM
Lab Name: __ OUANTERRA.MO __ Contiact: 262-01
Lab Code: ITMO cCase No.: e 828 Na.: 8D@ No.: _S1172
Matrix: (soil/water) _SO1= Lab Sample ID: 19123-p21
Sample wt/vol: _30.12 {g/wli__@ ____ Lab Fila ID:
Level: (low/med) _1oW . Date Sampled: 01-09-96
t Moisture: not da=, 3 dec.__ Date Extracted: 01-15-96
Extraction: (SepP/Cont/Souc) SORC_ Date Analyzed: 01-16-96
apc cleamrp: i (Y/N} N pH1 Dilution Fagtor: 1.0
CONCENTRATIOR UNITS:
CAS NO. Compound {ug/L oxr ug/Kg)_UG/XG Q
12674-11-2-==-=~AYOCLOT- %016 34 u
11104~-28-2-~~~~~Ar0Cclor-~1.231 - - 34 g
11141-16-S--~-~~ Aroclor-1232 . 34 K »
53469-21-9-—-—-~ Atoalor-1242 34 e
12672296~~~ ~~AT0Clor-1248 34 U
11097~69-1~-~==~Aroclor-1254 34 S
11096-82-5-----~Aroclor-1260 ‘ ' a4 N

U:  Concentration of amalyte is less than the value given.

FORM I PRST




iD : EPA samp
PCB ORUATICS ANALYSIS DATA SHERT L8 No,
CT00072nM
Lab Nama: m,t@r Contiraat - 262-01 S
Lab Code:. ITMO Case No.: ——_ 8AS No.g SDG No.: _81172
Matrix: (soil/water} _soir, Lalb Sample ID: ’ 20123022
Sample wt/val: 30.0 {g/ =33 G Labh Pile ID: -
Level:  (low/med) _pgw. Date Sampled: 01-09-9¢
¥ Moieture: not decu__2° gec. Date Bxtracted: 01-18-36
EBxtraction: (SepF/Cont/donc; _SORG Date Analyzed: 01-16-96
GPC Cleanup: (Y/N) N pH: Dilution Factor: 2.0
' CONUENTRATION UNITS:
CAS NO. Compound (ug/L or vq/Kg)_tic/Ke Q
12674-21-24 - Aroglor~1gLg 34 S (RO ¢ )
11104728-2é~f¥—-Am0102'71221 34 - R
11141-16-5-~----Aroclor-1222 34 |
53469-21-9-~~---RAroclor-1242 34 R
12672-39-6-~----Aroalor-1248 34 -
11097-69-1-~----Aroqlor~1254 314 G
11096-82-5-~-~~<Aroclor-126Q 34 U

Us

FORM X PEST

Concentration of analyte is lesa than the value given.




PCE ORGANICS ANALYSIS DATA SHEET

in

EPA SAMPLE NO.

’ CT00Q73RM
Labh Name: _ _QUANTERRA M)  Contraat: 262-01
Lab Code: ITMO Case Na.: - 8AS No.: 8DG No.: _S1172
Matrix: (soil/water) _SOIL - Lab Sample ID: 10333-023
Sample wt/vol: _30.,1  (g/mi}___& Lab Pile ID: —
Level: (low/med} _1OW . Date Bampled: 01-09-96
t Moisture: not dac.__ 4 Gec. Date Extraated: 01-15-96
Extraction: (8epP/Cont/Yonc} ~SONC ___ .. - Date analyzed: 01-16-96
GPC Cleanup: (Y/N) __N_ pH: Dilution .E‘accor{ .0
. CONCENTRATION UNITS:
CAs NO. Compaund (ug/L or ug/Kg)_ UG/KG o)
12674-11-2 ------ Arool or-1016 - 35 U
11104-28«2~~-v== Aroclor-1221 3s u
11141%416~5=~<===ATOclor-1232 - 38 U
§3469-21-9-~-=-- Araclor-1242_ 3s R |
12672-29-6-~~~~-=RAroclor-1248 35 __g
11097-69-1-~-~-=Ax0glor-12584 35_; .
| 11096-82-5------Aroclor-1260 3s U

U

Concentration of analyte is lesa: thén» the value given.

FORM I PEST

e 0} ﬂ ﬂ 1




ip EPA SAMBLE NO.

DCB ORG:LIICS ANALYSIS DATA SHEET

CTA0074RM

Lab Name: __QUANTERRA,MO (ontract: _262-01 v

Lab Coda: ITMQ Case No.: SAS ¥o.: SDG No.: 81172

Matrix: (goil/water) _SOIL Leb Sample ID: 10323-024

Sample wt/vol: _30.1  (g/ml)__gq Lab @ile ID:

Level: (low/med) _LOW Date Sampled: _02.-09-96

t Moigture: not‘dec. 2 dec. Date Extraated; __01-15-9¢

Extraction: (SepP/Cont/sonc) _sogz Date Amalyzed: __ 01-16-96

GepcC Cleanupé ‘(Y/‘N) N pH: s Dilut‘ion FPactor: 1.0

CONCENTRATION UNITS:

CAS NO. Compound (vg/L or ug/x:g)_&___ Q
12674-11-2----~-Aroolor-1016 ‘ 34 g
©11104-28-2~——~~~. Aroclor-1221 34 T U
11141-16-5~~===~Arcclor-1232 - : 34 2o
53469~21-9--~~~=RAroalor-1242 . 34 R A
12672-29-6-=~~—-Aroclor-1248 34 S
11097~69=1~~~-~~Aroclor-1254 T 34° o
.11096-82«5=cw~r~-Aroclor-1260 . - R 34 . o O

Us Concentration of analyte is lesg than the value given.

FORM I PBST




U: Not detected at the detection limit stated

. . - < To: Wayne Sprolfes/Nick Demos
¢ Fax Number: (303) 866-8774
Phone Number: (303) 9668-8598
From: John Powell
_FaxNumber: (314) 208-8757
Phone Number: (314) 208-8588
~ .| ArqclorjAr | Aroclor|{ Aroclor| Aroclor] Aroclor] Aroclor
LabiD - Isampleld . - |:101 1221 | 1232 | 1242 | 1248 | 1 126

QEBLK76880 |QCBLK76880 S33°0]1::33.U] 33 U] 33U} 33U
9218-001- ' - |SSO0002RM 34 U134 U] 34Ul 34U] 34U
9218-002 - |{SSO0004RM - 34 U834 U] 34Ul 34U 34U
0218-003 - - - |SSO0011RM - 34U "84 U} 34U} 38U 34U
< 19218004 - --]SSO0046RM - - '36.U) 36 U} .36 U] 36 U] 38 U
"19218-005. - {SSO0020RM: 33 U133 U) 33 U] -33.U] 33U
9218;005MS, SSOOOOZRMMS 133U} >33 U] 33 U} 33U} ‘33.U
8218-005MSD JSS00002RM-MSD| 33 U} 33 U] 33 U| 33 Ul 33 U




@uépterra

Envirorumental

To: Wayne Sprolles/Nick Demos
Fax Number: (303) 866-8704
Phone Number: (303) 866-8508

qum:~John Powell
Fax Number: (314) 283-8757
Phone Number. (314) 288-8566.

PCB RES _
Y T ey n o.ono, |ATOCIOF xclor| Aroclor| Aroc
“{Lapid ?"  |sampleid 77| 1018 | 1254
QCBLK77490 |QCBLKI7480 | 38 U] 33 U
0268-001 . |SSO0026RM 36 U] 7136 U]
9268-002 | SSO0028RM 38 % U
9268-003 ___ |SS00033RM 39 3s U

U: Not detected at the detection limit stated




y ITAS - St. Louis)
ST LOUIS MO

. 7 FAX TRANSMI SSIOoN

.

FAX NUMBER: 1~ 30394 (- S/2y

SENDER: fb’edm,,_ 5 QLXJ

DATE: '

(314) 2.98-8737
If You Expcr.iluf:. Trouble, Call (314) 2.98-&36‘6‘




Q)uanterm

Servxcm ,
To: Wayne Sprolles/Nick Demos
Fax Number: (303) 868-8704.
Phone Number: (303) 068-8508

me John Powell
Fax Number (314) 208-8757
Phone Number (314): 298-8566

 Date:  /18ms

- |SSO00RSRAT | a5

cldlelelalele

U: Not detected attged oction lknltstated

.......... aih

.....




To: Wayne Spralles/Nick Demos

Fax Number: (303) 9656-8774
Phane Number: (303) 966-8598

From: John Powell

Fax Number: (314) 208-8757
Phone Number: (314) 298-8566

CB RESULTS

Aroctor | Arecior TArocior] Arooior

-t
(=]
-l
2]
g

Lab ID {Sample ID

Aroclor
1220

QCBLK79526 -|QCBLK79526

3 U

:=% [9458-001 |SS00132RM

19468-002 - {SS00137RM

86 U

/19456003 " {SS00146RM

37U

19468-004  |SSO0160RM .

- (3458005 . |SSOGIGTRM

137 U

49458008 |SSO0203RM

19458007 -|SS00177RM

-1 347U

]9l o i sl gt el e
oot [ od [t ¥ f end § af [ond T o [ o

. +|8458-008___ |SS00185RM

i

158-001M3 |SS00152RMAS

37 ﬁ; :

clelcle|clclelelel gl e

:¢¢%¢&Q;r
Bl2le|«ls[alalal4 2

b
cc

T . u

9458-001MSD-|SSO0132RM-MSD

U Not detected at the detection fimit stated




%“uantc_erm
Services

To: Wayne Sprolles/Nick Demos
Fax Number; (303) 866-8774
Phone Number: (303) 966-8598

From: John Powell -
Fax Number: (314) 298-8757
Phone Number: (314) 298-8566

PCB RESULTS .
, Aroclor{Aroclor| Aroctor] Areclor] Aroclor] Aroclor] Araclor
LabID {Sample ID 10167 | 1221 | 1232 | 1242 | 1248 | 1254 | 1260
QCBLK79323 |QCBLK79323 33UJ3 U333 U Ul 33 U
9437-001 .1SS00108RM aruf 37 ul3m u ulj 37 u
. |9437-002  |SS0017iRM | 38 U[ 38 U] 38 U ul 38 U
- 18437-003 - “|SS00160RM 1 38 U[36 U3 U U}l.5¢ -
9437:004 - “{SS00162RM 38 U} 38 U[ 38 U uiag U
18437005  |SSO0165RM . 39 Ul 38 Ul 3 Ul ul 52
9437-005 - . |SS00168RM | 37 vl 3r Uj37T-U Ul 3T U
' |sa37-007 . {SS00170RM I 37Ul 37 Ul3r U ‘Ul 3z u
9437-001MS *|SS00108RM-MS 37 {37 ul37T U 131U
Ul 37 U| 37 U 37 U

9437-001MSD-|SS00108RM-MSD | 37

U: Not detected at the detection limit stated

Vomdo =0 6/k¢

- Pagetoft




To: Wayne Sprolles/MNick Demos
Fax Number: (303) 968-8774
Phone Number: (303} 966-8598

From: John Powell- .
Fax Number: (314) 298-8757 -
Phone Number: (314) 2988566

PCB RESULTS

LabiD

g Aroclor| Aroclor] Aroclor
|sampte 1D 1016 | 1221 | 1232

QCBLK79696 -

QCBLK79696 33

33 2

8466-001

33 -
- :JSS00206RM 1720 U

720

9468-002 - ¢

SS00212RM VI

8466003

36 U] 36

JSS00217RM

35 U85

9468-001MS :

4 720 720

 [5468-001MSD:

U

U

.36-U

- JSSO00213RM 38 U
U

U

3]

ciciciclciele

35
SS00206RM-MS | 720
720

SS00206RM-MSD 7. 720°

8
[eleielelelele

U: Not detected at the detection limit stated

Units- UGIKG




To: Wayne Sprollsa/Nick Demos
Fax Number: (303) 9686106~ (.5 33
Phona Number: (303) 866-6790

Unfts: UGIKG




Q)uanteria

Environmeatal
Services .
To: Wayne Sprolles/Nick Demos
Fax Number: (303) 9665198
Phone Number: (303) 966-5780
To: Laura Johnson N
Fax Number: (303) 966-3400
From: John Powell
Fax Number: (314) 208-8757
Pt}one Number: (314) 288-8566
PCB RESULTS
, - |Aroclor{Araclor{ Aroclor{ Aroclor Aroclor] Aroclar| Aroclor|
Lab ID . {Sample D § 1016 | 1221 | 1232 | 1242 112604
{QCBLK80123 {QCBLK80123 - 33 U 33 1 U{ 33".U}:33.:UJ.
19509-001 - - {SS00234RM 340 U|340 U[340:U1 34
19509002 - :'JSS00243RM 34 Ul 34 U{ 34 U|:34
18509-003 - - ]SS00248RM 34 Uf 34 U{ 34 UL 34"
"19509-004 - {SS00252RM 34 Ul 34 Uj-34 Uf34:-
9509005  {SS00254RM - 33 °U{ 33 Ur33 U3z

U Notdetected at the-detection limit stated
Units: UGKG :




@uan:z:m

To: Wayne Sprolles/Nick Demos
Fax Number: (303) 966-6188 S 33

Phone Number: (303) 966-6780 _
To: Laura Johnson

Fax Number: (303) 866-3400
From: John Powell
Fax Number: (314) 208-8767
Phione Number: (314) 288-8566 -
PCB RESULTS

' e ’Amélor Aroclor Aroclor| Aroclor] Aredior Aroclor] Aroclor
|LabD Sample D " 4016 | 4221 | 1232 | 1242 | 1248 | 1254 | 1260 |
{QCBLKB0444 {QCBLKB0444 33 U} 33 U]33 Uj33 Uj33 U3 U3 U
8546-001 - - -|SS00256RM 35 U] 35 U] 35 U|3 U35 U4 35 U
9546-002 SS500268RM - 40 U} 40 Uj 40 U} 40 U] 40 U} 40 Uj-40 U
9546-003° SS00265RM 40 Ul 40 Uj 40 UJ 40 Uj110 |40 U} 40 U
'19548-004 SS00305RM 34 U 34 Uj34 Uj34 Uj34 Uj2100 34 U

U: Not detected at the detection fimit stated
Units: UG/KG

Page 1 of 1




10 ', -
PCB ORGANICS ANALYSIS DATA SHEE

ssoodaqgn

Lab Namat QUANTHERRA , MO Contracts 262,01

Lab Codes ITMO Case No:: 8A8 Na.i §DG No.: _§1181
Hatrix: (g0il/water) SOIL Lab 8bample ID; 10377—00}1
Sample wt/vols 30,0 {g/ml} g Lab File ID: o
L;vel: (low/med) LOW Date Gampled: ’
% Moisture: not dec.__ 14 dec. Date Extracted: 02-21-56 _
Extraction:’ (8apF/Cout/Sonc) 21035 (0] Data Analyzads 02_—-225—'96
GPC Cleanup: (Y/K) __N. pH: pilution Pactor: _~— _ 1
: CONCEMTRATION. UNITH: '
CAS NO. Compound {ug/L or ug/Kg)_UG/KG
12674~11=2~~~~=~Aroclor-1016 38
-131104~-28~2---——-Axoglor—-1221 - 38
11141-16-5~—~————Aroclox—-1232 38
53469-21~9=————Aroalox—1242 — 38
12672~29-6- -Aroclor—-1248 38
11097-69-1—~~~—avroglor—-1254 ag
11096-82-5———Aroclor-1260 _ "120

U: Concentration of analyte is lega than tha value given. .

FORM X PEST




1D ]
PCB ORGANTCS ANALYSIS DATA SHEERT

. SS00430RMMS
Lab Names QUANTERRA, MO Contracts _262,01 .
Lab Coda: ITMO Ca.se No.: £AS No.:z ________ 8D3 No.: _81181
Matrix: (soil/water) SOIL Lab Sample ID: 10377-001M3
Sample wkt/vol: _30.0 (g/ml)__ g Lab File IDt
Lavel: (low/med) _LOW : Date Sampled: 02~15-56.

% Moistura: not deog._ 14 dec. Date Extracted: 02-231-96

Bxtraction: (8epF/Cont/Sona) SONC pate Analyzeds 02~22-96

GPT Cleanup: (Y/N) N pH: Dilution Pactors . 1
CONCENTRATION UNITS3

CAS NO. Compound {(ug/L or uglxg) Ua/Xa Q

12674~11-2— -Aroclor—-1018 ) - d o 180 :

11104~28-2 Argclor-1221 j 38 g

'11141-16-5 -Aroclor-1232 - : a8 U

53469-21~9 Aroclor-1242 : “38 | N A

"12672-29~§~--———Aroclor-1248 - 38, -0

11097-69-1-~ Aroclor=1254 38 4.0

11096-82~5——~-~Aroalor-1260 300 .

U: Concantration of analyta is less than the value given.

FORM I PEST




1.ab Namna:
m Code: ITMC Czse No.t

Matrixt (soll/watar) SOXL

ip .
PCB ORGANICS AMALYSIS DATA SHEET

262.01

Sample wt/volr _30.1  (g/ml)__g

Lavel; {low/med) _LOY

&

Moisture: not deo.__14

Bxtraotiont (SepF/cont/Sonc)

GPC CQleanup: (Y/N) N

__OUANTERRA,MQ __ Contracts _
BAS No.1 SDG No.: _S1i1B1 .
Lab Sample ID: ___mmw_____
Lab File ID: B S
Date Sampleds: :02-{;'5-96'-"-'»_
Date Bxtracted: 02-21-96_
—_SONC pate Analyzed: 02~22-96
pilution Factor: = 1

CONCENTRATION UNITSt

CAS NoO. Compound (ug/L or ug/Kg)} UG/RG ____ Q
12674-11-2 —RAroclor-1016 120 1
11104-28=2~——3ar0oclor-1321 38 7]
11141-16~E6————RAx0ClOr=1232 38 U
53469-21~9—————=AX00l0r-1242 38 ¢
12672-29-6 Aroclor-1248 18 )
'11097~-69-1. Aroolor—-1254 38 a
11056825 Aroclor-1260 260
g:

concentration of analyte is less than the value given.

¥ORM I PBST




1o ' EPA SAMPLE'NG.
PCB ORGANICS ANALYSIS DATA SHEET —_—
| | 55004345y«

Lab Name: __ _OUANTERRA.MQ = Contract: _262,01
Lab Codes ITMQ Case No.: 8AS No.: .. 3SDG No.: 6183

Matrixs (sollfwater) _ _S8OIL Lab S8ample ID: 10377-002

Sample wt/vol: _30.1 _ (g/ml)__g Lab File ID1

Level: (low/mad) _LOW : Date Sampled: 02~15-96

% Moisture: not dec.__11 dec. Date Extracted: 02-21-96

Bxtraotions (Sep¥/Cont/fona) gONC Date Analyzed: 02-22-96

GPC Cleanup: (¥/N} _ N pH: Dilution Factor: - 1

_ CONCERTRATION UNITS: )
CAS NO. Compound (ug/L or ug/Eg) DG/KG Q

12674=11~2~————aroclor-1016. ' 37 U
11104-28~2 Aroclor-13221 37 o
11141-16~5~———==Aroclor-1232 : 37 U
53469-21~9~~——--Aroglor-1242 - |- 37 U
12672-29~6~————-Aroclor-1248" 37 U
11097-69~1; —-Aroclor-1254 37 U
11096-82~ -—=RAx0C10r-1260) 467 —

Uz - Concentration of analyte is less than the value givén.

FORM I PEBST




PCB ORGANICS ANALYSIS DATA SHEET

, 8800437R%
Lab Name: QUANTERRA , MO Contracts 262.01 -
Lab Code: ITHO Casa No.: SRS No.: _ SDG No.: _S1181
Hatriss (soll/water) __S8OIL _ Lab Sample ID: 10377-006
Sample wt/vols _30.1 _ (g/ml)__ g _ Lab File ID:
Level:s (low/med) _LOW pate Sampled: 02-15-96
% Moisture: not dec._ 11 dea- Date Bxtracteds 02-21-96
Extractions (SepF/Cont/Sonc) ___8ONG__ ‘Date Analyzed: 02-22-96
GPC Cleanup: (Y/N) N pH: . Dilutiaon Fagtor: - 1
CONCRNTRATION UNITS:
CAS NO- Compound (ug/L or ug/Kg) _UG/RC Q
- 12674-11~2—~~—-——=Aroclor-1016 : - 37 u
11104-28=2-~--——Aroclor-1221 - 37 U
11141-16-5 Araalor—1232 ) 37 3
83469-21~9~~——Aruclor-1242 : 37 U
12672=-29~6—~—-~Aroalor—-1248 ~ 37 o
| 11097-6%-1 Arooler-1354 - 37 3]
- 11096~82-5 ——~Aroclar—1260 - 440 -

g Concentration of analyte is less than the value qiven.

FORM I PEST




- i EPA SAMPLE RO.
PCB ORGANICS ANALYSIS DATA SHRRT R

. PELKO1
Lab Name: _w___ Contract: 262.01
I.ab Code: J_:THO; Cage Ko.: 848 No.: . 506 No.: _B51182:
Matrix: (soil/water) __ SOIL Lab Sample . IDj BLRI2501
Sample wt/vol: 30.0 {g/ml) q Lab File AID: '
Lavel: (low/med) _IOW ' ‘ " pate S8ampled: =
_ % Moisture: not dec. deoc, Date Extracteds: 02-23-96
'thiacti,qn: (sepr/com_:/Sonc) ___SONC Date Analyzed: - 02-~28-96
GPC Cleanup: {(Y/N) __N._ pH: ' : Dilution Factor: 1
o . CONCBNTRATION UNITSs
CAS NO. Compound (ug/L or ug/Kg) VG/KG Q
12674~11-2~——~-Aroclar-1016 . 33
11104-28-2 Aroclox-1221 33
11141~16-5 ——=Aroclor-1232 ] 33
53469~21~-9——~~=Aroclor-1242 » - 33"
12672~29-6~——=——Aroclor-1248 - 33
11097~69~1————~Aroclor-1254 33
11096~82_r5e-f—mclor-1260 33
U: Concentration of ‘analyte is less than the value given.

FORM X" PEST




iDp.

o ' EPA SAMPLE No.
PCB ORGANICS ANALYSIS DATA SHEET - R

; PSPKO1

Lab Name: __ QUANTERRA MO - Contract: _262.01

Lab Code: ITMO Case No.: SAS No-: §DG No.: _S51182

Matrix: (Soilfwater) _ SO Leb sample ID: __SPK92EO1

sample wt/vol: _ 30.0  (g/ml)__q Lab File ID: -

ravel: (low/med) _LOW Date Sampled:

% Moisture:s mot dec. _______  dec. Date Extracted: 02-23-96

Extraction: (SepF/Cont/Sonc) SONG Date Analyzed: 03-2B-96

GPC Cleanup: (Y/N) _N_ pa: Dilution.?actor: 1

’ _ : . CONQENTRATION UNITS: V
Cas NO. Compound - {ug/L.-or ug/Kg)_UG/KG Q
12674—11~2—«~===Aroclor-1016 160
11104-28~2«~—-==-Araclor-1221 . 33 g
11141-16—5 ~-Araclor-1232 33 4
-53469-21~9—~——=-Aroolor-1242 ' 33" U
12672-29=6———-—-Aroclor-1248 . 33 U
11097-69=1~~=———Aroglor-1254 ; . 33 U
11096-82-5~————-Aroalor-1260, : Y 1720

gs Concentration of analyte is lega than the value given.

FORM I PEST




_ 1D EPA SBMPLE RO. .
PCB ORGANICS ANALYSYS DATA SEEET R
: : SS00463RM
Lab Name: QUANTERRA , MO Contract: _262.01 :
‘Lab Code: JXTMO Case No.t ~ 8AS No.: $DG Wo.: _S1182
HMatrix: (soil/water) __SOIL ’ Lab Sample IDs: 10394001
“sample wt/vol: _30.2  (g/fwl)__g__.  Lab File ID: ‘
Levgiz (lQ_w/mad) LOW_ } ~ Date Sampled: 02-21-96 7
% Moisture: not dac. 3 ‘ deo. o Date Extracted: 02-23-96
Bxtraction: (SepF/Cont/si;ﬁc) BONG - Date RAnalyzed: 02-28-96
GPC:Claanup: (T/N) N - oHe Dilution Factor: 1

o ' CONCENTBATION UNITS: -
CAS NO.  Compound. (ug/L or ug/Kg) 'UG‘[KG Q




EPR SAMPLE RO.

. 1D
PCB ORGANICS ANALYSIS DATA SHRET

8800464RY
Lab Names: QUANTERRA , MO Contract: 262,01
Lab Code: ITMO Case No.: 828 No.: _ _ 8DG No.: 81182
Matrixs (soil/water) __gorr Lab Sample ID: __10394-002
sample wt/vol: _30.1 (g/ml)__ g Lab Fila ID:
Level: {(low/med) LOW Date Sampleds: 02-21-96_
% Moisture: not dec.__ 7 dac. Date Extracted: 02-23-96
_Extraction: (SepF/Cont/Sonc) SONC Date Analyzed: 02-26-96
GPQ Cleanups (Y/N) _N pH1 " Dilution Factor: 1
o CONCENTRATION UNITS:
CAS NO. compound " (ug/L or ug/Kg)_UG/KG o
12674-11-2 Aroclor-1016 .. 36 U
11104-28-2=rm——=Axoclor-1221 : 36 U0
11141~16-5-~~~—Aroclor~1232 _ - 36 5 B
‘8§3469-21-3 -Aroclor-1242 N ] .- 386 U
12672-29-6 Aroclor-1248 " 36 IR A B
'11097-691 =R roalor-1264 : v-- 36 L A
11096=82~5~—irm==Aroclar-1260 ) o ) sk
| i - e

Us Concentration of analytoe ia lass than the value gj.v’én.

FORM I PEST.




ip EPA 8AMPLE NO.

¥CB ORGANICES ANALYSIS DATA SHEET

§500473RM
Lab Name: __QUANTERRAMO ___ Contract: 262,01
Lab Code: JITMO Case No.: 8AS No.; DG No.; _B1182 :
Matrix: (soil/water) __SOIr, _ Lab Sample ID: 10394-003
Sample wt/vol: _30.0 _ (g/ml)__ g Lab Pile ID:
Level: (low/med) _LOW ' Date Bampled: 02-21-96
% Moisture: not dec. i3 deg. Date Bxtracted: 02-23-96
.-E)d:raction; (8epF/Cont/80:ic) SONC ‘Date Analyzed: _.__ 02-28-96
GPC cléanﬁpé (Y/_N) N pH: . _ ‘Di.l\.n:inn Faators 1
CAS NO. . Campound {ug/L ‘or uvg/Kg) UG/KG Q
12674~11-2 Aroclor-1016 . _ ' 38 o
11104-28~2 -Aroclor=1221 . 38 U
11141-316~§~===~=~Aroclor-1232 L ) R ¢ I
53469-21-9——2aroglor-1242 - R 38 U
12672~29-6~———~—Aroclor—1248" ~ ' 38 G
11097~69-1———Aroalor-1254 : 38 O
11096*8245 -——=Aroclor-1260 C | i 280 :

Us Concentration of analyte is less than the value given.

FORM I PRST




. i EPA SAMPLE NO.
PCB ORGANICS ANALYSIS DATA SHEET

8300473RMNS
Lab Name: __ QUANTERRA, MO  Coptract: _262.0)
Lab Code: 1TMO Case No.: SRS No.t SDG No.: _51182
Matrix: (soilfwater) SOIL, Lab Sample I‘Dk: ibagﬂgm 8
sample wt/vol: _30,1 _ (g/ml) q Lab File ID:
Level:. {(low/med) Low Date Sampled: 02-21-96
% Moisturet not dec._ 13 . dea. Date Extracted: 02-23~96
Extraction: (SepF/Cont/Sonc) SONC Date Analyzed: 02-28-36
GPC Cleamup: (Y/H) _ K PH: Dilution Factors 1.
' , CONCENTRATYON UNITS:
CAS NO. Compound (ug/L orrug/x:_;) UG&g o
12674~11-2——-—-Aroclor—-1016 . 140
11104~28-2—~————Aroclor=1221" ) 38 5
11141~16=8~———=Araoclor-1232 38" v
'53469~21~9: -Aroclor-1242 - g 38 )
| 12672~29-6 Aroclor-1248 T 38" L
11097~69~1——=~-Aroclor-1264 " 38" -y
’ 11036-82-5 Aroclor=1260 . 390 :

U: - Concentration of analyte is less than the value given.

PORM I PEST




’ ip BPA SAMPLE NO.
PCB ORGANICS ANALYSIS DATA SHEET

SS00473RMMSD
Lab Name: _ _QUANTERRA,MO Contract: 262.01 )
Lab Code: JITMO Case No.: SR8 No.:  SDG No.: 81182
Matrix:  (soil/water) S0I1L Lab Sample ID: 10394-003M8D
sample wtfvol: _30.1 _ (g/ml}__ g Lab File ID: '
Level: (low/med) _LOW Date Sampled: 02-21-96
% Moisture: not deg. 13 dec. Date Extyxraoted: 02-23-~96
‘Bxtraction:. (SapF/Cont/Sonc) SONC Date Analyzed: 02-28-36
GPC Cleanup: (Y/N) _N pHs - pilution Pactor: 1
CONCBNTRATION UNITS:
CAS NO. Compound {ug/L or ug/Kg)_UG/RG Q
12674-11-2 Aroclor-1016 . 140
11304-28-2—- Aroclar-1221 ) a8 U
11141—26~E=- -Arocloxr-1232 - ) 38 U
$3469-21~9 -Aroclor~1242 - ‘38 . -
12672~29-6 Aroclor-1248 38 - .
11097-69-1 —=Aroclor-1254 - 38 1]
11096-82—5f---Aroclor-1260 350 ]
o= ACanentz"atlon of analyte is legss than the valus given.

" FORM I PBST




'

ip EPA SAMPLE NO.
PCB ORGANICS ANALYSIS DATA ‘BHEEY

. 8800477RX
Lab Name: _ QUANTERRA,MQ = Contract: 262,01

Lab Coda: JITMO Case No.: SAS Mo.: 8DG No-: _51182
Matrix: (soil/water) _ SOIL Lab sample IDs 10394-004
Sample wt/vol: _30.2 _ (g/ml)__ q Lab File ID:
Level: {low/med)} _LOW A Date Sampled: 02-21-96
% Moisture: not deo.__5 dec. Date Extracted: 02-23-96
‘Extraction: (SepF/Cont/Sona) SORC . Date Analyzed: 02-28-96_
cpa ::cleanﬁi): (/%) N PRz S Di.hr!:i.oa Pactor: 1
, : CONOENTRATION UNITS:
CAS NO. _Compound (vg/L or ug/Xg) U3/KG. - Q
12674-11-2 -Aroalor—1016. - - 3B U
11104-28-2——-Aroclor-1221 , , '35 U
11141-16-5 Aroclor-1232 ' . 35 U
53469-21-9~~————2aroclor-1242 , . T35 U
12672~29=6-————Aroclor-1248 - 35’ T
11097-69-1 Aroclor-1254 ’ : 35 O
[ 11096-82~5————~-Aroclor-1260 . 130 X

U3 Concentration of analyte fs less than the value given.

FORM I PBET




- ip EPA SAMPLE RO,

PCB ORGANICGS ANALYSIS DATA SHEET

© 8800481RM
Lab Nama: _ _OUANTERRA MO ___  Contract: _262.01 s
Lab Code: ITMO Case No.: SAS No.: 8DG NWo.: _£1182
Matrix: {aoil/water) SQIT, Lab Sample ID: 103944666 -
gample wt/vols _30.1 _(g/ml)__g Tab File IDt
Lavel: {low/med) LOW Data Sampleds: 02-231-96
.% Moisture: not dec. 6 dec. Date Extractedt: 02-23-96
Bxtractions: ' (8epE/qont/50nc) 8ORC. .. Date Analyzed: 02-28-96
GPC Cleanupt (Y'/ﬁ)‘ ___1!__ pH: ' Dilutfon Factor: 1
CONCENTRATION UNITS:
CAS NO. Compound {(ug/L or ug/Kg)_UG/KG Q
12674-11-2 —Areclor-1016 35 - U
11104-28-2——=—~=Aroglor-1221 35 u
11141-16=f—~——-RAroclar-1232 35 R
53469-21~9-———~=RAroclor-1242 : ‘ -36. s
12672-29-6— —Aroclor—-12348. _____35 .U
11097-69-1 Aroglor-1254 . 35. Ry
11096-82-§———-~-Aroclor-1260 : 340 L

U: Concentratfon of analyte is lass than the value given.

¥PORM I PEST




' QUANTERRA
(Formerly ITAS - St. Louis)

ST. LOUIS, MO

——— s —— .

FAX TRANSMISSION

T0: Pm KT U:sdz;’

FAX NUMBER: 303~ 94 [ Y59/,

smosR: 8.9 3. D4 )

DATE: 7. VA

OPERATOR: g5 P

TIME: 5:47p

NUMBER OF PAGES:
(INCLUDES COVER}

7

L

: 'St. Louis Laboratory

Fax Number: (314) 298-8757

If You Experience Trouble, Call (314) 295-8566




1D M

: - EPR GAMPLE No.
PCB ORGANICS AMALYSIS DATA SHEET T v
: ' SS500438Ry

Lab Name: QUANTERRA , MO Contract: _262.01 v

Lab Code: ITMO Case No.: SAS No.: _____ &DG No.: _S1181

Matrix: (soil/water) 5011, Lab sample ID3 10377-003

sample wt/vol: _30.2_ _ (g/ml)__gq 4 Lab Pile ID: ]

Lavel: (low/qed) LOW Data Sampled: . 02-_;-154-96' .

% Moisture: not dec.__6 . deo. ‘Date Extracted: 02-21-96

Extraction: (SepF/Cont/8ono} §ONEC Date Analyzed: 02-22-96

@PC Cleanup: (Y/N) _K_ pHt Dilution Paactor: _-~._ 1

CONCENTRATION UNITS:

CAS NO.. Compound (ug/L or ug/Kg) UG/KG _____ Q
12674=11-2 Araclor-1016 - .35 v
11104-28-2 Aroclor-1221 38 3]
113141~16~5-~-=~—Ar0oclor-1232" ] as U
53469-21~9~-~~——-Aroclor-1242 - : 35 o
12672-29=6-=~———Aroclor-1246 35 u
11097~69-1—~--—-Aroclor-1254 - 35 o
11096-82-5-~———-Araclor~1260 T ~ : 180

U:  Concentration of. analyte is less than the value given.

FORM X PEST




.
PCB ORGANICS ANALYSIS DATA SHERT

: $800a41RY
Lab Name: QUANTERRA , MO Contract: _262.01
Lab Code: ITMO Case No.: 8A5 No.s ____ = SDG Na.: _S1181
Matrix: (soil/water) 80IL N Lab Sample ID: 10377-004
sample wt/vols _30.0 (g/ml}__ g Lab Pila ID: ' :
Level:' (low/med) _LOW Date Sampleds 02—-15496 i
t Moistures not dec._ 18 dec. Date Extracted: 02-23-96
Bxtraotion: (SepF/Cont/Sonc) BONQ Date Analyead: 02-22-96.__
GBC Cleanups (Y/N) _N pH: ' pilutfion Pactor: _-~ 1
CONCRNTRATION UMTTS:
CAS RO. Cotipound (ug/L or ug/Kg) UG/KG Q
12674-11-2 Aroclor-1016 : 40 U
11104-28-2—=«~-Azxoclor-1221 : 40 o
11141~-16~5———2aroclor-1232 40 R«
53469-21-9 Aroclor—1242 ) U
12672-29~6~~————Aroclor-1248 N 40 U
11097=69=1—~—-—~-Aroclor~1254 40~ U
11096-82=5—~—-~—Aroglor-1269 40 i

U: Concentration of analyte is less than the value givén.

£

FORM I PEST




EPA SAMPLE No.

1D .
PCB ORGANIOS‘ANALYSIS DATA SHEBT

S§500447RK
Lab Nama: QUANTERRA , MO Contracts 262,01
Léb Code: ITMO Casge No.s SAS Na.: 8DG No.s _S1181 -
Matrix: (soil/weater) SOIL Lob Sample ID: 103727-005_
Sample wt/vol: _30.0 (g/ml)___g . Lab Pile ID:
Lavel: (low/med) _LOW Data Sampled: __02-~15-96
% Moigtura: not dec._ 8 dec. Date Extraocted: 02-21-96
Zxtraction: (SepF/Cont/Gona) _8oNC Date Analyzed: 02-22-96
GPC Cleanup: (Y/RN} N pH: Pilution Pagtor: 1
CONCENTRATION UNRITS:
Cas NO. Cowpound (ug/L or ug/Kg) UG/RG o
1267a-11-2 Aroclor-I1016 ' - 36 v
11104-28-2 Aroclor-1221 36 _u
11141-16-5 ~Aroclor-1232 36 U
53469-31-9 Aroclor—1242 j 36 : g
12672-29-6 Aroalor-1246 36 U
11097-69~]=————~=Aroclor-1254 36 U
11096-82-5-——~—~Araclor-1260 270

Uz . Canceatration of analyte ig less than the value given.

FORM I PBST




- ,
PCB ORGANICS RMALYSYS DATA SHEET

: SS00450RM
Lab Name: __QUANTERRA, MO Contract: _262.01 _
Lab Code: JITMO Case No.t SAS No.: ___ SDG No.: _S1181
Matrix: (scil/water) __ SOIL Lab Sample ID: _ 10377-007
Sample wb/vols _30.0  (g/ml)__g Lab File ID: SRR
Level: (low/med) _LOW Date Sampladi = 02{5;519'5 :
3 Moisture: not dec._ 11 dec. Date Extracted: 02-21-96
‘Extraction: (BepF/Cont/Sona) SONC Date mmlyzed: 02=22-96
GEC Cleanup: (Y/N) __N pH: pilution Pactor: =~ 1
. CONCENTRATION UNITS:
cng NO. - compound (ug/L or ug/Kg) UG[KS . Q
12674-11-2 Aroclor-1016 ' : 37 U
11104-28~2=r~~==Aroolox=-1221 37 g
.11141-16-5 -Arocloxr-1232 37 U
§3469-21«9~—~———Aronlor-1242 T ) 37 )
12672-29~6~————2aroclor-1248 . 37 U
11097-69~1~—~-—=Aroclor-1254 - 37 U
11096-83-E~—~———Aroclor-1260 . 37 U

u: cono@zxitration of analyte is less than the value given.

FORM I PEST




e ap : EPA SAMPLE NO. .
PCB ORGANYCS ANALYBIS DATA BHERT S :

" SHO0ASSRM

Lab Name: QUANTERRA , MO Contract: 262.01 e

Lab Code: JITHO Case NO.f SA3 No.: sDG No.: _slisl

Matrix: . {solil/water) SQI1L Lab Sample 1ID: 10377-008

Sample wtfvol:s _30.2  (g/ml)__g Lab File ID: __ '

Levels (low/med) _LOW Data Sampled: 02-16-96

s Moisture: not dec._ 10 deo. pate Extracteds 02-21-96

Extraction: (SepF/Cont/Sonc) SONG - Date Analyrmed: __ 02-=22-06

GPFC Cleanup: (Y/N) N pH: pilution Factor: 1

_ _ CONCENTRATION- UNITSt

'CA8 NO. Compound - (ug/L or ug/Kg) US/Xe e
12632:11—2 ' aroclor—10ls ) 37 v
111 28=3~m=we—=proclor-1221 7 -
11141-16-5~——=-~aroalor-1232 , 37 —
53469-21~9~~——=Aroulor-1242 ) 37 )
12672-25-6 Aroalor-1248 37 U
11097-65-1 Aroclor-1254 : ' 37 U
11096-82-5-—~-—=-Aroolor-1260 _ 674 -

Uz concentration of analyte is less than the valué»giien.

FORM I PEST




PCB ORGANICS ANALYSIS DATA SHEET

BPA SAMPLE NO.

SS00460RM
Lab Name: __OUANTERRA,MO __ Contract: _262.01 .
rab Code: ITHO Casa No.: SAS NO.: __ ____ SDG No.: _81181 -
Matrix:s (soil/water) ___soil, Lab sample 1ID: 19377-009
Sample wt/vol: _30.0 _(g/ml)__g Lab Pila ID: _
Level:  (low/med) _LOW Date Sampled: . 02-16=96
$ Moisture: pot dec.__8 dec. Date Extraatad: 0242i-55"
Extractions (SepF/coat/Sonc) ___SDNG pate Analyzed: 02-22-96
GPC Cleanup: (Y/N} _ N © pH: pilution Pactor: 1
: CONCENTRATION UNITS:
CAS NO. Compound (ug/L. or ug/Kg) _UG/KG , Q
12674-11-2-—-~-Aroclor-1016_  ° 3 36. v
11104=28~2=—--—Aroclér-1221 36 U
11141-16~-6-~=-—nAroclor-1232 36 )
53469~21~9~-~———Aro010r-1242 ’ . - 36 U
12672~29-6-~—-—Aroclor-1248 36 )
11097-69-1 Aroalor-1254 36 o
11096-82~§~——~——Aroclor-1260 ' 110

Ut Concentration of analyte is less than the value given.

FORM I PBST




R R T R A Lt 2

] Leormegel

To: Wayne Sprofies/Nick Demos

Fax Number: (303) 888-8704
Phone Number: (303) 988-8508

From: John Powell -
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Quaniterra

Xoviroomental
Seavices ‘
. " - 4 To: Wayne Sprolles/Nick Demos’
X Fax Number: (303) 966-8774
Phone Number: (303) 988-8598
From: John:Powell
Fax Number: (314) 208-8757
Phone Number: (314) 208-8588
PCB RESULTS -
' , Aroclor| Araclor] Aroclor] Aroclor| Aroclor
Lab ID ~_[SamplelD . 1016|1229 -} °1232 | 1242 | 1248
. |9218:001 . |SS00002RM | 34 U} 24 U} 34 U| 34 U| 34 U
- . 19218002 - - |SSO0004RM 34Ul 84 U} -34 Uf 34 U] 34 U
" .18218-003::. . - {SSC00011RM 34U 34U 34 U} 34U] 34U
8218-004 - 1SS00016RM °38°'U}-38U}] ‘36 U] 38 U] 36 U
9218-005 - |SSOLO020RM 33 Ul 33 Uf 33yf 33Ul 33U
9218-005MS {SS00002RM-MS | 33U} 33 U} 33 U| 33 Ul 33 U
8218-005MSD |SSO0002RM-MSD | 33 U{ 33 U| 33 U| 323 U| 330

Uz Not detected.st the detection limit stated
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T - L
PCB ORGANICS ANALYSYS DATA SHEET

o o $500352Ry -
Lab ‘Name: QUANTERRA , MO Contract: _262-01 SR
Lab Code: ITMO “Case No.: §AS No.s ___ SDG No.: 81165
Matrix: (soilfwater) _SOIL | Lab Sample ID: 9990-001
Sawple wt/vols _30.4 _ (g/ml)__ g Lab Pile ID: T
Level: (low/med) _ILow : Data Sampled: _ 12-095 o
% Molisture: not dec. 4 daa. Date Extractad: *iéile"-ss" ‘
Extractions (8epF/cCont. /Sonc) SQNC Date Rnalyred: 12-20-95
GPC Cleanup: (Y/N) N pH: Dilution Factor: _ 10
'CONCRNTRATION UNITS: ;
Cas No. Compound , (ug/L oz ug/Rg) UG/KG -~ Q
12674-11~2~~———Aroolor-1016 340 U
11104-28-2~———--aroclor-1231" . 340 O
11141-16-5 Aroclor-1232 ~ - 340 O
53469—-21-9~——<~-Aroolor-1242 340 U
12672-29-6 Aroclor—-1248"~ - , 340 u”
11097-69-1~ Aroclor-1254 ' 340 U
11096~82~F~—=~~~Aroclor-1260 3100 S

U:  Concentration of analyte is less than the value given.

FORK I PBST

et




ottt
F;

PCB ORGANICS ANALYSIS DATA SHERT
‘ . ' S800359RM

Lab Name: __ QUANTERRA MO Contract: _262-01
Lab Code: ITMO Case No.s: SAS No.: . SDG No.: _S1165
Matrixs (soil/water) _SOQIL Lab Sample ID: 9990002
Sample wt/vol: _30.0 _ (g/ml)__ g Lab File ID: |
Level: (low/med) _LOW _ Date Sampled: 12-05-95
% Moisture: not dec. & dec. Date Extracteds 1'2-184-95
Extractions (SepF/cont/Sonc) SONQ Date Analyzed: 12-20-95
GPC Cleanup: (Y/N) _N_ pH: v pilution Factor: _____ 1
: CONCRNTRATION UNITS:
cas No. Compound . (ug/L or ug/Rg)_UG/KG Q
12674~11-2 -Axroclor-1016. ! 36 o
11104~28-2 Aroclor-1221 ~ 35 U
11141-16-5 Aroclor-1232 ; ~ 35 U
53469-21-9 Araclor-1242 : - ‘ 35 U
12672~29~6~-——-—-Aroclor—-1248 35 - U
11097~69~1~———-Aroclor-1254" —3§ U
11096~-82-5 Aroclor-1260 ‘ 230

Us Concentration of analyte is less than the value given.

FORM I PEST




PCB ORGANICS BENALYSIS DATA SHEET
' SS00364RM

Lab Names __QUANTERRA,MO Contracts _262-01

Lab Code: ITHMO Case No.: 8RS No.: 8DG No.: _S1165 -
Matrix: (soil/water) _SOIL Lab Sample ID: 9950003
Sample wt/vol: _30.1 (g/ml)__ g Lab File ID: ' E
Levels (low/mad) LOW Dat,é,?57saiqialed: o 12—05-—95
% Moisture: not dega. 8 deo. Data m&&&éd: ]3—’;184-95
Extraction: (SepF/Cont/sonoc) SONG Date: analyzed: 12-20-95
GPC Cleanmiup: (¥/N) __N pH: Dilution Factor: ... 2
v CONGENTRATION' UNITSs
CAS NO.. . Compound ‘ (ug/L or ugfKg) UG/RG ____ Q
12674~11~2~———Aroclor-1016 72 U
11104~28-2- Aroclor-1221 . 72 B 8K
11141~16-5~. Araalor-1232. 72 T
53469~21~9-~~e—Araclac~1242 - 72 U
12672-296=~~—Araclor-1248 72 U
11097~69=1=~~-~-Aroclor-1254 72 T
11096825 Aroolor-1260 : 800
.- { R e

U: 'Conceﬁt‘rati.qn of analyte is less than the valua givén.

FORM I PEST




1D .
PCB ORGANICS ‘ANALYSIS DATA SBEET

l 8300367RK

Lab Name: __QUANTERRA,MO Contract: _262-01

Lab Code: ITMO Case No.: SAS No.: SDG No.: _S1166

Matrix: (soil/water) _SOIL Lab Sample ID: 9990-004

Sample wt/vol: 30.3 {g/ml) q_ Lab File IDs

Level: {low/med) _LOW Date Sampled: 12-05-95

% Moisture: not dec. 3 dec. Date Bxtracted: 12-18-95

Bxtraction: (SepF/Cont/Sonc) SON! ' Date Analyzed: 12-20-95

GPC Cleanup: (Y/®¥) __N pH: Dilution Faotor: .. 2

CONCENTRATION UNITS: .

CaAS NO. Compatnd ‘ (ug/L or ug/Kg)_ 0G/Re Q
12674-11~2 Aroalor-1016 - 34 1Y)
11104~-28~2~ Aroclor—1221 34 |5
11141~16~5=~=~——~Arcalor-1232 - 34 - g
53469-21-9~ Aroclor~1242 - . 34 U
12672~29-6~- Aroclor-1248 - 34 - : U
11097-69-1~———-~Arooclor—-1254 34 g
11096~82-5 --Aroaglor-1260 ] . 240 ~

u: Concentration of analyte is less than the value glven.

FORM I PBST ‘




QUANTERRA
(Formerly ITAS - St. Louis) 3

ST. LOUIS, MO

FAX TRANSMISSION

v FAX NUMBER: 12°3/ ¢~ v, 90 i
SENDER: B9 oS DS
DATE: 5-3-9¢ OPERATOR: 850
CDIME: 2.,o RUMBER OF PAGES: 9

St. Louig Laboratory
Fax Number: (314) 298-8757-
If You Experience Trouble, Call (314} 298-8566

_Pc8s sendbs




1D

PCB ORGANICS ANALYSIS DATA SHEET
Lab Name: ___QUANTERRA;MO ___ Contract:  262.0%
Lab Code: JITMO Case No.: SAS No.: SDG No.:
Matrix: (soil/water) _ gorn . Lab Sample ID: __ 11002-001
Sample wr/vol: _30.1 _ (g/ml)__ g Lah File ID:
Level: (low/med) _IOW Date Sampled: 05-01-96
¥ Moisture: not dec.__14 dea. Date Bxtracted: 05~0’6496‘
Extraction: (SepFP/Cont/Sonc) SONC Date Analyzed: 05~07=98
GPC Cleanup: (Y/N) _ N _ PH: Dilution Pactor: 10
: CONCENTRATION UNITS:
CAS NO. Compound (vg/L or wg/Rg)_Ue/X3 ~ Q
12674-11-2------, Aroclox-1016_ 380 ]
- 13104-28=2wve—au Aroclor-2221_ - 380 o .
11141-16-5------Aroalor-1232 380 u_
53469-21-9~-----Aroclor-1242 380 U
12672-29-6------ AYOCLlor-1248" 380 o
11097-69-1==mm—m Aroclor-1254" 380 T
21096-82-§~~—=~- Aroclor-1260 8600

U: Conocentration of analyte is less than the value given.

FORM I PREST

LFARELI ARSI LRI LD maras



PCB ORGANICS ANALYSIS DATA SHEET

5600486RMMS

Lab Name: QUANTERRA , MO Contract: 262.01

Lab Code: .ITMO Case No.: 8A8 No.: SDG No.: _S1185.

Matrix: - (soil/water) 8011, Lab Sample ID: 11002-00IMS

Sample wt/vol: _30.0 __{g/ml) Lab Pile ID: '

Level: (1ow/med) _LOW Date Sampled: 05-'61-'-9"6'

% Moisture: not dec._ 14 Date Extracted: 05-06-96

Extiaction: (SepF¥/Cont/Sonc) SONC Déte Analyzed: 05-07=-9§

GPC Cleanup: (Y/N) N Dilution Factor: 10

CONCENTRATION UNITS: o~

CAS RO, Compound {vg/1: or ug/Kg)_U4/KG Q
12674-12~2-~-~—--AY0Clor-1016_ 260 g
X331.04-28-2~~~~~~Arocloxr-1221 350 B g
11141'-1‘6-5----——1&!:00191:—1232 390 ' A
$3468-21~9-m-~mm, Arocloxr-1242 380 U
12672-29-6~~~~=--Aroclox~-1248. 350 T
11097-69=-1--~~~- Aroclor-1254 390 K
11096-82-5-~-~==~ Aroclor-1260 7200

U

Concentration of analyte iz less than tha value given.

FORM I PEST




b EPA SAMPLE NG,

PCB ORGANICS ANALYSIS DATA SHEET 1

SS00486RMMSD

Lab Name: __QUANTERRA,MO . Contract: _262.01

Lab Code: IIMO Case No.: __ SAS No.: SDG No.: _£1185

Matrix: (soil/water) . _SOIL . Lab Sample ID: __11002-001MSD

Sample wt/vol: _30.1 ({g/ml)__ g Lab File ID:

Level: (low/med) _XLO Date sampied: 05-01-96

% Mbiaﬁ:tire: not dec.__14 dec. Date Extracted: 05-06-96

Bxtraction: (SepF/Cont/Song) soya Date Analyzed: 05-07-96

GPC Cleamup: (¥/N) _N pH: : Dilution Factor: 20

e CONCENTRATION UNITS:

CAS NO. cou;pound © (ug/Lsor ug/Kg) UG/RKG Qo
12674112~ ==-Araclor~1016 290 J
11104-28-2~-==~=~-= Araaglor-1221 390 U
11143-16~5-~-~-- Aroclor-1232 390 o
53469-21~9--~~--Ar0qlor-1242 : 390 O
12672-29-6-~~~=-Axoclor-1248 390 U
13097-69=1 ==~ Aroclor-1254 390 o4
11096-82~5---~~~Arocalor-1260 9100 '

u: Concentration of analyte is less than the value given.

PORM I PEST




PCB’ ORGANICS ANALYSIS DATA SHEET

ip

5500487RM

Lab Name: QUANTERRA., MO Contxact: 262,01
Lab Code: ITMO Case No.: SAS No.: SDQ No.: _S1185
Matrix: (goil/watexr) SOIL Lab Sample ID: 11002}002
Sample wt/vol: _30.1 (g/ml)_a___ Lab File ID:
Level: (low/med) LOW Date Sampled: 05-—‘0‘1-‘96
¥ Moisture: not dec.__13 Date Bxtracted: 05-06;96
Bxtraction: (SepF/Cont/Sona) soNg Date Analyzed: 05-07-~96
GPC Cleanup: (Y/N) _ N Dilution Factor: o~ 10
' CONCENTRATTION UNITS:
CAS NO. Compound (ug/L oxr vg/RKg)_UG/KG Q
12674-11-2~=-~=--Aroclor-1016 380 U
11104~-28~2~—~—~ -Aroalor-1221 - 380 U
11141-16-5~~--~-Aroclor-1232 380 T
53469-21-9==~~~-Aroclor-1242 380 U
12672~29-6--~-~-Arcalor-1248 380 ]
11.097-69=1~~~--~AXOCLlOr-1254 380 73
11096-82-5~~~-~~Aroalor-1260 5300 :

- Concentration of analyte is less than the value. given.

PORM I PBST




Pl

PCB ORGANICS ANALYSIS DATA SHEET

£S00488RY -
Lab Name: QUANTERRA,MO - Contract: _262.01
Lab Code: ITMO Case No.: SAS No.: SDG No.: _8i185
Matrix: (soil/watexr) _ SOIL __ 7 Lab Sample ID: 11.002-003
Sample wt/vol: _30.4 _(g/ml)__g Lab File ID: '
Level: (low/med) _LOW Date Sampled: 05-01-96
% Moisture: not dec.__12 dec._ Date Bxtracted: 05-06-96
Bxtraction: (SepF/Cont/Sonc) SONC . Date Analyzed: 05~07~-96
_ GPC Cleanup: (¥Y/N) _N PH: Dpilution Factor: __—_ 50
CAS NO. Compound. (ug/L oxr wg/¥g)_ UG/XG
12674-11-2-~=m-= Aroalor-1016 1900
11104-28-2~~-—~--Aroclor-1221 1900
11141-16-5-~~-=== Aroglor-1232 1900
53469-21-9--—==~~ Aroqlor-1242 1900
12672-29~6~~-~--Aroclor-1248 1900
11097~69-1--~--= Arxoalor-1254 1900~ - f
11096-82-5«====~ Aroclor-1260 20000 |-

Uz Concentration of analyte is less than the value- given.

FORM I PEST




RPA SAMPLE

PCB ORGANICS ANALYSIS DATA SHEET

‘ S800489RM
[-ab Name: OUANTERRA , MO . Comtract: 263.01
Lab Code: ITMO Case No.: SAS No.: ____ SDG No.: 81185
Matrix: (soil/water) __SOIL - Lab Sample ID: 11002-004
Sample wt/vol: _30.9 (g/ml)__ g Lab File ID:
Level: {(low/med) LOW Date Sampled: 05-01-96
% Moisture: not dec.__12 deg. Date Bxtracted: 05-06-96
Extraction: .(Sep?/canc/Sonc) —— SONC Date Analyzed: 05-06-96
. GPC Clearmp: (Y/N) _ N_ PH: Dilution Factor: 1
o < © CONCENTRATION UNITS:
CAS NO..© Compound - {ug/L or ug/Xg) TG/KG . . Q
12674-112~----Aroclor-1016 37 T
11104-28-~2~-~-u-~ Aroclor-1221 37 s)
11341-16-5~~~=~=Aroclor-1232 . . 37 U
53469-21-9~-~=~~-Aroclor-1242 37 U
12672+29-6~~---~-Aroclor-1248 37 o _
11097-69-1~=~=~-Ar0OClor-1254 . 37 U
" 11096=82~5=~~~—~-Ar00lor-1260 - 73 : :

O: Concentxation of analyte is less than the value given.

FORM I PEST

4 tama baatanens 2 b7 s nne
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e,

¥

- 1D : ' EPA SAMPLE NO.
PCH ORGANICS ANALYSIS DATA SHEET B
SS00490RM
Lab Name: _ QUANTERRA,MO__ -  Contract: 262,01 :
Lab Code: ITMO Case No.: SAS No.: SDG No.: _S1185
Matrix: (soil/water) sorL _ ° Lab Sample ID: 11002-005
Sample wt/vol: 30.7 {g/ml) = Lab File ID:
Level: {low/med) LOW Date Sampled: 05~01-96
% Moisture: not dec. .14 dec. Date Extracted: 05-06-96
Extraction: (8epF/Cont/Sonc) SONC Date Analyzed: 05-07-96
GPC Cleanup: (Y/N) _N_ PH: Dilution Factor: - 10
, CONCENTRATION UNITS:
CAS NO. - Compound {ug/1. or ug/¥g)_DG/EG Q
12674~11-2~=~—-~-AY0CLlor-1016 380
11104-28-2-—~~-- Arcclor-1221 380
11141-16-5---~--Aroclor-1232 380
| 53469-21-9--~---Aroclor-1242 380
- 12672-29~6-—=~~~, Aroclor-1248 380
11087-698=1=~~===Ayrocloxr-1254 380
11096-82~5-=~~=-=Av0ClOYr-1260 2400

U Cancentration of analyte

ig less than the value given.

FORM I PRST




PCB ORGANICS ANALYSIS DATA SHEET

$800491RM

Lab Name: __ QUANTERRA,MO __ Contract: _262.01 _

Lab Code: JITMO Case No.: 8SA9 No.: SD@ No.: _g1185

Matrix: (soil/water) 80T, - - Lab Sample ID: 11002-00¢

Sample wt/vol: 30.8  (g/wl) _aq Lab rile I1D:

Level: (Low/med) LOW Date Sampled: 05V—01—96

¥ Moisture: not dea. 13 deo. Date Extracted: 05-06-96

EBxtraction:  (Sep®/Cont/Sona) sowe . Date Apalyzed: 05-07-96

GPC Cleanup: (Y/N) _N_ pH: Diluticn Pactor: 50

CORCENTRATION UNITS: -

CAS NO. Compound (ug/L or ug/Kg) UG/KG Q
12674—1.1-2--—’-~-Aroclor-1016 ' h o - 1s00 U
11104-28=2~———w-, Aroalor-1221 : 1900 U

) 11141—16-5----~-Aroclor-1232 - - 1900 U
53469-21-9-=wu~ ~Aroclor-~1242 . 1900 U
12672-29~ 6----—-A.roclor-124a- i 1900 U
11097-69-1-~-=c~w Aroglor-1254 ) 1900 -
11096~82~5~«=-~-Aroclor-1260 33000

T: Concentration of'-analyta is leas than the value given.

'FORM I PRST




PCB’ ORGANICS ANALYBIS DATA SHERT

Lab Nama: QUANTERRA, MO Contraot: _262.01

Lab Code: IITMO Case No.: _________  gaS No.: SDG No.: _sii8s

Matrix: (soil/water} 8QIL . ' Lab Sample ID: 7711002-007

. Bample wt/vol: _30.5 (g/ml)__q Lab File 1D,

Level: (low/med) _row Date Sampled: 05-01-96

¥ Moisture: not dec._ 11 dec. Date Bxtracted: 05-06-96

Extraction: (SepPF/Cont/Sonc) SORC Date Analyzed: 05-07-9¢

GPC Cleanup: (Y/N) __ N PH: Dilution Factor: 1

CONCENTRATION UNITS: ~ _

Cas No. Compound (ug/L or vg/Ry) Ua/RG Q
12674-11~2-;-~¥--Azoc16r-1b16 37 U
11104-28~2~=vun-= Aroclor-1221 a7 U
11141-26~5---~~- -Axoclor-1232 37 U
53469-72159-~—-¢--Ar.oq1,o -1242 37 O

© 22672-29~6~--~~-Aroclor-1248 37 4]
11097-69-1-—----Aroclq:-1254 37 U
11096-82~5-~~—-~ Arocloxr-1260 750

U:

Concentration of analyte

is less than tha value given.

"FORM I PEST




w,
ANALYSIS DATA SHEET

PCB ORGANICS

Lab Name: OUANTERRA, MO Contract: 262,01

Lab Code: ITMO Case No.: SAS No.: SDG No.: _sSiigs

Matrix: (soil/water) __ SOIL - Lab Sample ID: __ 11002-008
Sample wt/vol: 30.1 {g/ml) q Lab File ID:
Level: (low/med) _YOW Date Sampled: _05-ok95
% Moisture: not dec.__ 15 dec. Date Bxtracted: __05-3681-96
Bxtraction: (SepF/Cont/Sonc) -—SoNg Date Analyzed: 05-07-96
GPC Cleanup: (Y/N) _ X pH: Dilution Factor: 10
_ CORCENTRATION UNITS: - _
CAS No. Compound (ug/L or ug/Kg) UG/KG . Q
12674-11~2~--~==Aroclor-1016 » SN 330 U
11104-28=2~> -~~~ Aroolor-1221 350 U
11141-16-5--—==~ ~Aroglor-1232 . 390 T
53469-21-9--~~~=-Aroclor-1242 . 330 u
12672-29'-'6------1\1’0(:10!_-]:348 330 g
11097-69-1----~-Aronlor-1254 . 390 ¢}
11096-82-5----~—Arpclor—1260 . 31700 )

U: Concentration of analyte is less than the value given.

-FORM I PRST




, - _ 'BPA SRMPLE

SS00494RM

Lab Name: __ OUANTERRA,MO __  Contract: 262.01

Lab Code: IIMO Case No:: 8AS No.: SDG No.: _81185 '

Matrix: (soil/wat,ér) SOII, - ) Lab Sample ID: 11002-009

Sample wt/vol: _30.6 _ (gq/ml)__ g Lab File ID:

Level: {low/med) Low . Date sSampled: 02-16-96

% Moisture: not dec. 12 dec. Date Extracted: 05-06-96

Rx;;‘mcticn: {SepF¥/Cont/Sonc) SONC- Date Analyzed: _05-07-’9'6.:

GPC Cleanup: (Y/N) _ N pH: Dilution Factor: 50

CONCENTRATION UNITS: o

CAS NO. Compound {ug/L or ug/Kg) UG/KG " Q
112674-11-2--~---Aroclor-1016 i 1900 U
13104-28-2--~--~Aroclor-1221 1500 ]
11141-16-5=-==~~-Araclor-1232 , 1900 i1
53469-21~9-~-~--Aroclor-1243 1500 '
12672-29=6~=cwr- Aroclor-1248 1900 3]
L1097-69-1—-—-—— Aroclor-1254 ) 1900 i
11096~ 82-5---—---Amcxlor*1260 - 17000

a: Concentration of analyte is less than the value given.

FORM I PEST




2 ssmrmss tmmy o 4

1D :

PCB ORGANICS AMALYSIS DATA-SHEET
L ' S500495RM

Lab Name: __QUANTERRA,NO ___ Comtract: 262,01
Lab Coda: ITMQ Case No.: SAS Wo.: SDG No.: _S1185
Matrix: (soil/water) ‘SOII. ° Lab Sample ID: 11002-010
Sample wt/vol: 30.6 {(g/ml) ___qg Lab Pile 1ID:
Level: (low/med) _Low Date Sampled: 05-01-96
% Moisture: not dec._. 7. dac. Date Bxtracted: _05-06-9¢
Extraction: (SepP/Cont/gonc) soNC Date Analyzed: 05-07-96
GPC Cleanup: (Y/N) _N_ PHs pilution Fsator: 10
' CONCENTRATION UNITS:
CAS. NO. Compound (ug/L or ug/Kg)_UG/Kg - Q
12674-11~2-~-== -RAroclor-1016 350 g
111044282~ ~=mx Aroclor-1223 350 T
11141~16-5-~-~==AT0ClOX-1232 350 U
83469-21-9-«~===Aroclor-1242 350 T
12672-29~6-~----Aroclox-1248 350 sl o
11097-69-1-~-~~=ATOClOr~1254 350 2]
11096-82-5-«~---Aroclor-1260 4100

U: Concentration of analyte

is less t.:han‘.‘the'value given.

FORM I PBST




!

et—

PCB OREANICS ANALYSIS DATA  SHEET

. . 8300496nM
Lab Name: QUANTERRA . MO Contxact: 262.01
Lab Code: ITMO Case No.:

SAB No.: _____  SDG No.: $118s

Macrix: (soil/water) __SOTL __ - Lab Sample ID: 11002-031

Sample wt/vol: ~30.6  (g/ml)__ g Lab File ID:

Level:  (low/med) _LOW . Date Sampled: 05-01-9¢

% Moisture: not dec.__§ dec. Date Bxtracted: 05-06-96

Extraction: (Sep¥/Cont/Sonc) 8ORC Date Analyzed: 05-07-96

GPC Cleamup: (¥/N) _ N o8 Dilution Factor: 100

: CONCENTRATION UNITS: .-

CAS NO. Conpound (ug/L. oxr ug/Kg)_UG/XG Q
12674-11-2--=mnm Aroclox-1016 : | 3s00 U
11104-28=2~-~-~=Ar0alor-1221 ] - 3500 g
11241-16~5~-~~~~Avoclor-1232 S ] 3500 U
53469-21~9~-~~~-Aroclor-1242 - 3500 U
126_72-29-76--—---5:00101‘-1248 : 3500 o
11097-69~1~~-~~~-Aroolor-1254 3500 U
11096-82~5~-~-~=Aroclor-1260 86000

U: . Concemtration of analyte is less than the value given.

FORM I PRST

5P sers i,

Coveinamvnaana

PRI7TS VEPRVE LS = W TINOREY



1D

DCB ORGANICS ANALYSIS' DATA SHEET

: 8500497RM
Lab Name: QUANTERRA , MO Ccontract: 262.01 L

Lab Code: JIIMQ Case No.: 8AS No.: SDG No.: _$1188

Matrix: (soil/water) 801L N Lab sample ID: 11002-012
Bample wtf/vol: .30.1  (g/ml) __ g _ Lab File ID: , 3
Level: (low/med) _LOW Date Sampled: 05-01-56
% Moisture: not dec._ 32 - deaq. Date Rxtracted: (.)5-0-6'4-;98_" -
Extraction: (SepF/Cont/Sonc) SONC Date Analyzed: 05-07-96
GEC Cleamup: (Y/N} _ N pH: Dilution Factor: s
CONCENTRATION UNITS: -
CAS NO. Compound (ug/L or uvg/Kyg)_UG/EG Q
12674-11-2--=un ~Aroclor-1016 ' : 190
11104-28-3«~—-~ ~Aroclox=-1221 188 U
11341-16-5~-~~~~Aroclor-1232 » ~ 188 T
53469-21-9-~==-~Aroclor-1242 188 U
12672-29=6~~~~~ ~Arocloxr-1248 188 —u
11097-69<1mw--== Aroclor-1254 188 T
11096-82~5--~-~=Atocloxr-1260 3000 -

U: 'concentratioix of anal_yte is less than the value given.

' FORM I PRST




Sample wt/vol:
Level:

: PCE ORGANICS

Lab Name: _QQQ ' TERRA , MO Contract:
Lab Code: ITMO Case No.:
Matrix: (soil/watex) SOOI
230.2  (g/el) g
(low/med) _LOW

¥ Moisture; not dea.___11

RBxtraction: (SepF/Cout/Sanc)

GPC Cleanup: (Y/N)} _ XN

~—SONC

I ALYSIS DATA GHEET |
. . SS00498RM
262.01
SAS No.: SDG No.: _S51185
Lab Sample ID: 11002-013
ab File ID: |
Date Sampled: 05-01-96
Date Extracted: 05-06-96
-Date Analyzed: 05-07-96
Dilution Pactor: — 1

CONCENTRATION UNITS:

CAS NO. Compound (ug/L ‘or vg/Rg) VQ/RKG ____ Q
12674-11-2--~~—~ Aroglor-1016 37 U
11104-28-2----- -Aréclor-1221, 37 _ g
11341-16-5~~-===AYoclox-1232 37 js
53469-21~-9—~-——-, Areqlor-1242 37 _u
12672-29=6=~~=~=Ar0oclor-1248 37 u
11097-69~1~-~~~-Ar00lor-1254 a7 g
11096 -82~8=~~=-==2Ax0¢lOT-1260 940

P

Concentration of amalyte is less than the value given.

PORM I PEST




-

EPA SAMPLE O,

J.D .
PCB ORGANICS ANALYSTS DATA SHERT
—_—
S3004959RM
Lab Name: __ QUANTERRA,MO Contxhact: _262.01
Lab Code: ITMO cCase No.: 8AS No.: SDG Wo.: _g1iss ,
Marrix: (soil/water) sorn, . ° Lab Sample ID, 11002-014
Sampie wt/vol: _30.4 _ (g/ml) o . Lab Pile ID:
Lavel: (low/med) SIOW Date Sampled-: 05-01.-9¢
¥ Moisture: not dec.__ 30 gec. Date Extracted: 05-06-96
Bxtraction: (SepF/COnt/SOnc) SONC Data Analyzed: 05-07-96
GPC Cleanup: (Y/N) »n pH: Dilution Factor: — 50
_ _ CONCENTRATYON UNITS: '
CAS No.-. Compound (ug/L or ug/xg) Wa/xe Q
’ 15694;&;:---;%-1015 ' ' 1800 g
11104-2822~mwm Aroclor-1221 1800 O
11141-16-5~~~=Arcalor-1232 1800 U
53469-21-9~---~-Aroclor-1242 .1800 U
- 12672+-29-6~~-~==Aroclor-1248 . 1800 ]
11097-69~1~-~u-_aAroalor-1254 i 1800 1]
11096-82-5~-~~=w=Aroclor-1260 30000 ,

O concentrat:.on of analyte is less than the value given.

FORM I PRST




)

EPA s.mpmm :

iD

PCB onéj&nrcé'mysrs:DATA SHEET
. SSO00500RM -
Lab Name: QUANTERRA , MO Contract: 262.01
Lab Code: ITMO Case No.: SAS No.: SDG No.: _81185 .
Matrix: (soil/water) sorr, - Lab Sample ID: 11002-015
Sample wt/vol: ~30.1 (g/ml) q Lab Pile ID:
Level: {(Low/med) LOW Date Sampled: 02-16-96
% Moisture: not dec.__ 7 dec.__ Date Bxtracted: 05~66-96
Bxtractiom: (SepP/Cont/Scmc) SONC Date Analyzed: 05-07-96
GPC Cleanup: (Y/N) _ N DH: ~ Dilutiom Pactor: 1
CONCENTRATION ONITS: -
CAS NO. Compound (ug/L or ug/Kg)_ UG/RG Q
12674-11-2-=w--m, Aroolor-1016 ' 36 T
11104-28~2-~~~-~ Aroclor-1221 35 2
11141-16~5~-~~-~Aroclor-1232" 38 [+
53469-21%~9~-~-=~ Axroclor-1242 i 36 U
C12672-29-6-wmam -Arogl.ox-1248 36 5§
11097-69-1~-~-=~Nroclor-1254 - 36 U
11096-82-5----~-Axoclor-1260 :[[)

U: Concentration of analyte is less than the value given.

PORM I DPRST




10 ' EPA SAMPLE ‘N
PCB ORGANICS ANALYSIS DATA SHEET . R

£ o -P BLKOJ.
Lab Names __QUANTERRA,MO Contract: _262.0) : _
Lab Code: ITMO Case No.: SAS No.: ____ s0G'No.: _§llgs .
Matrix: (soil/water)_ 8011 Lab Sample ID: BLK99429
Sample wt/vol: _30.0 _ (g/ml)__g ' Lab File ID: ’
3 “ -
Level: {low/med) Low . Date Sampled:
2 Moisture: not decf‘ dec. Date Bxtracted: 05-06-96
Extraction: (SepF/Cont/Sonc) BONC Date analyzed: 05-06-96
GPC Cleanup: (Y/N) _N pHi Dilution Factor: 1
CONCENTRATION UNITS: -
Cas NO. Compound (ug/L or ug/Kg)_UG/KG Q
| 12674-11-2 Aroclor~1016 ” . 33 u
- 11104-28-2 Aroglor-1221 - 33 g
'11141-16—5-——--—~Aroc10::-1232' ‘ 33 | u
53469-21=9~~~~—~Aroclor-1242 R 33 ) B
i2672—29—6—-—-~3.r0010r~1248 33 U
1087=69=1~~——w=Aroclor-1254 .. 33 .
11096=82=F~~—~=~Aroglor-1260 : 33 u

Us- Concentration of analyte is less than the value given.

FORM I PEST




1n

PCB ORGANICS ANALYSIS DATA SHEET

PSPKO1

Lab Name: QUANTERRA , MO Contract: _262.01

Lab Coda: ITMO lCase ﬁo.: 8AS No.: 8DG No.: _81185

¥atrix: (soil/watar) soIr, - Lab Sample ID: SPK99426

Sample wt/vol: 30.0 _ (g/ml)__ g Lab File ID:

Level: {low/med) LOW Date Sampled:

% Moisture: not dec. _ dec. Date Extracted:  __05-06-96

Bxtraction: (SepP/Cont/Sonc) SONC Date Analyzed: 05-06-96_

GPC Cleanup: (Y/N) N pH: Dilution Factor: 1

CONCENTRATION UNITS: - :

CAS NO. Compound . (ug/L or ug/Kg) UG/KE Q
12674=11~2-——Araclor-1016 : ' 140 :

- 11104+-28-~2-+~—==Aroclor-1221 " 33 . u
11141=16~5~— Aroclor-1232 33 o
53469-21~-9 Aroclor-1242 33 . o

- 12672529~6——-—<Aroclor-1248 33 g
11097-69-1- Aroclor-1254 33 a
12096-82~5~~=—~Rroclor-1260 140

Ux Concentration of analyte is less than the value given.

FORM I PEST




(Formerly ITAS - St. Louis)

ST. LOUIS, MO

FAX TRANSMISSION

COMPANY : RmRS
FAX NONSER: 303 944~ Yot B
parg: £-/s-F¢ | OPERATOR: B3D
° TIME: ¢/ NUMBER OF PAGES:
Pys (INCLUDES COVER) el
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ST. LOUIS, MO

FAX TRANSMISSION
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smwoER: g g 5 {
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BPA saMFLY ng,

—-—;ﬂ-ﬁ__‘*\

, i '
PCB ORGANICS ANALYSIS DATA SHEET

- ‘ SS00525Ry -
Lab Nama:x QUANTERRA , MO Contract: 262~01 ' - :
Lab Code: ITMO case No.: SAS No.: $DG No.s g1213 - .
Matrix: (eoii/water) SoIL Lab Sample ID: 11444-001
Sample wtfvol: _30,0  (g/ml)__ ¢ Lab File In: R
Laval:  (low/med) dow Date Sampled: 06-21+96 —
% Moisture: not dac. 13 daa. Date Bxtracted: 07-02=96
Extraction: (SepP/Cont/Sonc) SoNe Date Analyzed: 07-03=96
GPC Cleanup: (Y/N) N PH: . Dilution Pactor: 100 A
v " CONCENTRATION UNITS:
Cas No. Compound (ug/L or ug/Rg) UG/RG Q
12674-11—-2---——Amclor-1016 380 g
11104-28—2-—--—-Aroc10r~1221 380 U
11141-16-Se————Aroclor-~1232 R 380 U
53469:-21—9--‘-—3:0«:10:-71242 . , g 380 o
12672-29—5—«-—-&:0010:—'1248 < : -380 u.
110972691~ pvoclor=1254 - 380 U
" 11066~82+5- Aroclor-1260 — . haT

U Concentration of analyte is legs than the value given.
sz

Rot reported due to AR 1260 interference

FORM I PRST




WO

P

" Lab Name:

ip
PCB ORGANICS ANALYSIS DATA SHERT

QUANTERRA , MO Contracts 262~01

EPA SaMPLE no.
H 3 .
3S00531RM

Lab Code: . 4IMO Case No.: SA8 No.: SDG No.:

Takoiss: (80il/watar) SOIL, Lab Sample ID: 114@4-0Q2

Sample wtfvol: _30.2 (g/ml)_g Lab Yile ID:

Laval: (low/med) _Yow Date Sampled: 06-21-96¢

® Molsture: not dec. 14 dac. Date Bxtracted: 07-02~96

EBxtractions (8epP/Cont/sanc) SONCG Date Analyzed: 07-03-96

GRC C;eanqp: (X/X) X i : Dilution Pactor: 100

' . CONCENTRATION UNIZS:

CAS NO, .Compaound (ug/L or ug/Kg) UG/KG Q
12674=11~2~———Aroclor-1016 380 v
11104—28*2-~——-—Aroalorf1221 380 u
11141—16-5-—--A:bclox%1232 ~ 380 U
53469-21-9 Aroclor-1242 - 380 e
12672—29—6-—~f-320¢la;71248 380 R &
11097f59-1-—-*ar9c1°r-1254 380 U
11096~82-5-——-azoclcr-1260 _5700 =

06ndentéqtian~of‘analyte iz less than the value given.
Not reported due to AR 1260 interference

FORM I PEST




. 1D .
PCB CORGANICS ANALYSIS DATR. SHEET

Lab Name: __ QUANTERRA MO

Contract: 262~01

EPA SAMPLE wo.

—c—,

5800533RM

FORM I PEST

' Lab Code: ITMO cCase No.: SAS No. : . SDG No.: _g1212 |
Matrix: (soil/water) 8OTT, Lab Sample 1D: 11455‘-"001
Sample wt/vol: 30,1 - (g/ml)y__ @ Lab File ID: A
Level:  (low/med) _row Date| Sampled: 06-24-96
%' Moisture: not dec. 11 dec. Date Extracted: 07-02~-96 -

- Bxtraction: (8epF/Cont/Sonc) SQONC Date| Anglyzed: 07-03-96
GPC'Cleam'xp: ¥/N} _ N PH: Dilution Factor: 100

' CONCENTRATION UNITS:
CAS NO. - Compound (wg/L or uglRg) UG/KG Q
12674-11~2-~--Aro0lor-1016 3700 g
1;104-28«2——~~--AIOCIOI~1221 3700 i
12141-26~5«-cmwe Aroclor-1232 3700 - g
53469—21~9------Aroclor—1242 3700 o ¢
12672-29~6--~—~- ~Aroclor-1248" X 3700 .Y |
11097569—1---=-~Aroalor-1254 3700 U
11096-82~5-~<-~ ~Aroclor-12690 70000

{ : ‘ :

U:  ‘Concentration of analyte is less than the value given.




EPA SAMPLE No.

1D
PCB ORGANICS ANALYSIS DATA. SHEET
. S800534pM
Lab Name: QUANTERRA , MO Contract: 262-01

Lah Code: ITMO (age No.: SAS No.: SDG@ No.: _$1212

Matrix: (soil/water) SOIL Lab .Sample ID: 11455-002

Sample wt/vol: _30.3 - (g/ml)__ g Lab Pile ID:

Level: (low/med) _1oW Date 8ampled: 06-24-9¢

¢ Moisture: not dec. 10 . dec. Date Extracted: 07-02-96

. Extraction: {SepF/Cent:/Sonc) ONC Date Analyzed: 07-03-96

GPC Cleanup: (Y/N) _ N DH: : Dilution Factor: 190

CONCENTRATION UNITS:

Cas ¥O. Compound (ug/L or vg/Xg)_Ua/Ra (o}
12674-11-2-~-~--Aroclor-1016 3700 U
11104-28-2--v-~<; Aroclor-1221 3700 U
11141«16-5-~- o Aroclox-1232 ~ - 3700 I ¢
53469-21-9«=--~-nroclor-1242 ] ’ 3700 U
12672-29-6-~ww- Aroclor-1248 . . 3760 - o
11097-69«1-===~_-Aroclor-1254 3700 U
11096-82-5--~~~-Aroclor-1260 : . 46000 .

| _ A

U: Concentration of analyte is less than the value given.

FORM I PEST




in . .
PCB ORGANICS AMALYSIS DATA SHEET

Lab Name: QUANTERRA , MO Contract: 262-01

EPA SAMPLER No. 4

$800535RrM

Lab Code: ITMO Cage No.: SAS No.: SDG No.: _g1212

Matrix: (soil/water) £017, Lab Sample ID: 11455-003

Sample wt/vol: 30.2 . (g/ml)_ ] Lab File ID:

Lavel: {low/med) SLOW Date Sampled: 06-24-96

¥ Moisture: not dec. 11 dec. Date Extracted: 07-02-96

Extraation: (SepF/Cont./Senc) SORC Data Analyzed: 07-03-9¢

GPC Cleanup: (y/N) N pH: Dilution Factor: 100

CONCENTRATION UNITS:

CAS NO. Compound (ug/% or ug/Rg)_Ue/Kg Q
12674-11~2———-~-Aroclor—1016 3700 ks
11104282« ~mn- Aroclor-1221 3700 P
111411645 ~mmmn Aroclor-1232 3700 o
53469+2~F-nun-. Aroalor-12432 3700 —d
12672+«29-6~~—vux Aroclor-1248 3700 u
11097-69~1~~=an. Aroclor-1284 3700 . u
1109682~~~ =Aroclor-1260 46000 S

U: Concentration of amalyte is less than the value givan.

PORM I PRST




in ) .
PCB ORGANICS. ANALYSIS DATA SHEET

EPA SAMPLE NO.

. S£S00537TRM
Lab NMame: QUANTRRRA , MO Contxact: 262-01
Lab Coda:¢ ITMO Cape No.: SA8 No.: DG No.: _81212
Macrix: (soil/watex) SOInL Lab Sample ID: 11455-004
Sample wt/vol: _30.3 - lg/md)___ G Lab File ID:
Level: (low/med) _LOW Date sSampled: 06-24-96
% Moisture: not dec._ 13 ded. Date Extracted: 07-02-98
Rxtraction: (SepF/Cont/Sanc) SONC Date Analyzed: 07~03-9'E"
GPC Cleanup: (Y/N) _ X pH: pilucion Pactox: 100
. CONCENTRATION UNITS:
CAS WO. Compound . (ug/L or ug/Eg) UB/XS Q
12674-11~2~~---+vAroclor-1016 3800 v
11104-28-2~~=== ~hAroclor~1221 3800 -
11341-16-5-----~ Aroaloy-~1232 3800 U
$3469-21-8-=-~~~~ Aroclor-~-1242 3800- U
12672~29~6 - —en = ATOCLOY ~1248 - 3800 U
11097,7-69-1-~--——Aroclor-1254 ‘3800 U
11096~83-5--—-~~- Aroclor-1260 49000
Uz, Concentration of analyte is less thaa the value given.
PORM I PRST
s go0z7
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n EPA SAMPLE wo.
PCRB ORGANICS ANALYSIS DATA SHERT
_—

S$S00538rM

Lab Name: QU__AMV MO Contract: 262-01

Lab Code: ITMO Case No.: SAS No.: SDG No.: _§1213

Matrix: (soil/water) SOIL Lab Sample ID: 11455-005
Sample wt/vol: _30.3 . (g/ml)___ g _ LakL File Ip:
Level : {(low/med) LOW Date Sampled: 06-24-9§
¥ Moisture: not dec. 11 dec. Date Extracted; 07-02-96
Extraction: (SepP/Cont/Sonc) SONC Date Analyzed: 07-03-96
GPC Cleanup: (Y/N) N pPH: Dilution PFactor: 100
.  CONCENTRATION UNTTS:
CAS NO. Componnd o {ug/% ox ug/Kg) oa/ke o]
12674-11~_-2---——~Amclor—1016 3700 U
11104-~28~2~ccn__ Aroglor-1221 3700 g
11141-16~Saaeaoa Aroclor-1232 3700 2]
53469-21=9namun ~Aroclor-1242 3700 g
'12672~29-6--4----Aroclor—1248 - s . 3700 . o
11097-69~1-=cu-- Aroclor-elz_54 3700 u
11096-82-5~cua-. Arocloxr-~-1260 56000 :

. U Concem:ration of analyte is less than the value glven.

FORM I DEST




D ' EPA SAMPLE NO.

PCB ORGANICS ANALYSIS DATA SHEET

. . S500539RM

Lab Name: QUANTERRA , MO Contract: _262-01

Lab Code: _I_g@ Cage No.: SAS No.: 8DG No.: _$§1212

Matrix: (soil/water) __ SOIL Lab Sample ID: 11455-008

Sample wt/vol: 30.5 - (g/ml) G f.ab Pile ID:

Level: (Low/med) LOW Date Sampled: 06-24-96

¢ Moisturxe: not dec.__ 11 deao. Date Bxtracted: __07-02-96:

Extraction: (SepF/Cont/Sonc) SONC Date ARnalyzed: 07-03-96

GPC Cleanup: (Y/N) N pH: Dilution Factor: 100

. ' . CONCENTRATION ONITS:

GAS NO. _ Compound (ug/L or ug/Kg) UQ/KG Q
12674-1152-=mem Aroclor-1016 b 3700 u__
11104~28-2~w=~-~ Aroclor-1221 . 3700 o
11141~16~8~~~-~~-Aroclor-1232 : 3700 U
$34€69-21-9~~-wu- Aroclor-1242 : 3700 u
12672=28<f-w=o== Aroclor-1248 N : 3700 - -0
11097~69~1--~-~~ Aroclor-1254 3700 - U
11096-82«8~~~--~ Aroclor-1260 E 15000

U: Concentration of analyte is less than the value given.

PORM I PEST




Quanterra
43715 Rider Trail North
Earth Cily, MO 63045

Fax Cover Sheet
DATE: July 23, 1898 TIME: 09:24 AM
TO: Corine Bogert PHONE:  (309) 966-9656
Rocky Flats FAX: (303) 966-6783
FROM:  John Powell PHONE:  (314) 286-8566
FAX: (314) 298-8757 _
RE: PCBs

Number of pages idcluding cover sheet: / 7

Méssage




‘PCB'ORGANICS ANALYSIS DATR SHERT Ferse T
' 8800545RK S

Lab Namesz QUANTERRA , MO Contract: 262-01 ) ]

Lab Cadet ITMO Case No.: SAS No.1 SDG No.: _g121s

Matrix: (soil/watar) SOIL Lab Sample ID: 23 §‘ 3'3-.;993

Sample wt/val: _310.3 (g/mly__ G Lab File ID: .

Leval: (low/med) LOW : Date Sampled: 07;-03—96

% Moisture: not dec._ 12 dec. Date Extracted:  __ 07-12-9§

Extraction: (SaepF/Cont/Scna) EONC Date Analygzeds 07-15-96

GPC Cleanup: (¥/N) N pH: Dilution Pactor: 1

CONCENTRATION UNITS:

cag Ko. Compound (ug/% or ug/Kg) _UG/KG Q
12674-11-2 Aroclor-1016 : : 37 Y
11104-28-2 Azaclor-1221 37 v
11141~16~§ Aroclor=1232 37 O
$3469-21-9 Aroglor-1242 37 u

- 12672-29~6—————Araclor-1246 37 a0
11097~68-1~~-~—-Aroclor~1254 37 U
11096-82-5 Aroglor-1260 37 U

U Concentration of analyte {8 lees than the value given.

PORM- I PBST




Lab Name: QOUANTERRA ; MO \

PCB ORGANICS:ANALYSIS DATA SHEET

, ' 5800546RM - |
Contracts 262-01 e

Lab Codes ITMO cCase No.1 SAS No.s 8pG No.: _8121S

Matpix: (soil/watex) SQIL Lab Sample ID: 11533-002
Sample wt/vol: _30.6 _(q/ml)___G Lab File ID: - V
Level: (loé/med) L.gg. Datea Sampleq; V 07-03-96

t Moisture: not dec.__232 = dac. Date Bxtracted: 0.7-12“-916:"
Extraction: (SepF/Cont/Sonac) ~_soNg Date Analyzed: 07-15-96

GEC Cleamup: (Y/R) _ K _ pR: Dilution ¥actors 1 _

-

CONCENTRATION UNITS:

g

CAS" NO. Compound (ug/L ox ug/Eg) UG/RE e

112674 w11~2~ms—Araclor-1018 .37 g

1-11104~28~2 Araclor-1221 37 U
:11142~16~5 Aroclor-1232 37 U
$3469-21~9~ Aroclor=-13437 37 3
22672=29~§~—~~=wAroglor«1238 . 37 - u
11097%69<1~~ Aroclor-1254 - 37 g
11096-82~8~ Arnalor-1260 380 :
: Concentration of analyte is less than the valua given.

FORM I PEST




PCB ORGANICS ANALYSIS DATA SHEET A LR LA
) \ .

SSOOSJBRH

Lab Name: __QUANTERRA,MO contract: _262-01 -
Lab Code: ITHD = Case Fo.: SAS No.: SDG Na.: _S1315

Hatrix: (soil/water) __SOIL Lab Sample ID: 11533=003

Sample wt/vols 30.3 {g/ady___ G Lah File ID:¢

Levelt . (low/med) ow Date Sampled: 07~03-96

3 Moisture: not dec. 12 deg. Pate Extracted: b7¥12-96

Extraction: (SepF/Cont/Sonc) SORC Date Analyzed: _07-15-36

OPC Cleanup: (Y/N) _N_ pHe Dilution Factor: 1

CORCENTRATION UNITS:

CAS RO. Compound (ug/L or ug/Xg) UG/KG Q
12674~11w2mmwmevAraclor-1016 : ' 38 v
11104_2;8-2-—--3;::9;:-10:-1221 38 U
11141~16~5wvwwn=nraolor=1232 - 38 O
$3469-21-9 ~Aroglor—1242 - 38 0
12672*29-5~“--mlo:-1248 38 XL
11097-69-1~~~—~=Atroclor~1254 : ) 38 u.
11096~82~5——~———=Aroclor-1260 38 g -

Us Concentration of-analyte is laess than the values qivén.

X
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PCB ORGANICS ANALYS1S DATA SHEET

- S600553Ry

Lab Name: QUANTERRA MO Contract: _262-01

Lab Code: ITMO Case No.: SAS No.: SDG No.: _81216 «

Matrix: (soii/water) SOIL Lab Sample ID: 11533-004
Sample wkfvol: _30.1  (g/ml)__G 7 Lab File ID: »
Level: (low/med)  _LOW : Data sampled: Q7-63-96?
\ Molature: not de¢.__ S dec. Date Extracted: _07-12-56
Extraction: (SapF/Cont/sonc) : BONQ Date Analyred: 07-15-96
GPFC Cleanup: (Y/N) L pH: Dilution Factor:s 1
“ ' CONCENTRATION UNITS:
CAS KRO. Compound (ug/L or ug/Kg) UG/XG Q
12674=11=2===w~=Aroclor-1016 : - as U
11104-28-2=~———=Aroclor-1221 33 a
11141-16«5==w===Aroolar-1231 . 33 1]
53869-21~9-~——~——Aroclor=1242" | 35 U
12672«29~6==~=~=Aroclor~1248 v 35 . S
11097-69~1-~~-—Aroclor-1254 - . k1 o
11096-82~5~~~—==Aroclor-1260 - 110 s

Uz Concentration of anslyte §s less than the value given.

FORM I PBST




1
PCB ORGANICS ANALYSIS DATA SHERT

SS00ssemy

Lab Names QUANTERRA , MO contracty 262-01

Lab Code: ITMO Case No.: SAS No.: _____ SDG No.: _s191s

Matrixs (soil/éatar) 8§01 Lab Sampla ID: 11533--005
. _—-—“_—-
Sample wt/vol: 30.3 {(g/ml) G . ’ Lab pPile 1ID:
Level:  (low/med) _Low Date Samplead: 07-03-96
% Moisture: not dac. 3 dec. ) Date Extracted: 07-12‘;9'.6
) Extraction: (SepF/Cont/Sonc) SONG Date Anxlywed: 07-15~96
GPC Claanup: (Y/N) N pHs Dilution Factors 1
) CONCENTRATION UNITS: .
CAS KO. Compound - (ug/L or ug/Eg) _UG/KG Q
12674-11-2 Aroclor-1016 f ‘ 34 u
11104—28-2-—-_—-—1\1‘&10:—1221 . . - 34 U
11141-16-5—--——faroclo:-1232 N 34 U
53469_~21v9—-——5_rq¢10rv1242 j 34 -
1267,2-29‘-6--“-Aro¢lbr~1248 34 I
11097-69~1—~——Arcolor-1254 " » 34 U
11096~82~5~----3-Amc10t-1260 34 u
Us Conceantration of analyte is less than the value given.

a

FORK I PEST




PCB ORGANICS ANALYSIS DATA SHERT

Lab Nama: QUANTERRA . MO Contract: _262-01
Lab Coda: ITMQ Case No.: SAS Mo.s ___ SDG No.: -s2s

SSO0SE3RY

Katrixt (goil/water) $OTIL, Lab Sample ID: 11533-006
sample wt/vol: _30.1 (g/ml)__ @ Lab File ID: S
Level: (low/med) _row Date Sampled: 07~03-96

% Moisture: not dec. 3 dea. Date Extracted: 074-17.'-.§6"
Extraction: (SepP/Cont/Sonc) SONC Date Analyzed: 07-17-96
GPC Cleanups (/) _ N pHs —eesny, Dilution Pactars: 1

e

', CONCENTRATION UN.ITS H

CAS Na, Compound (ug/L or ug/Kg) Uofre Q

12674-11-2 Aroclor-1016 . 34 u
11104~28-2-~ Aroclor-1221 . A4 1]
11141—16-5~—--—ara¢lor~1232 34 ]
53469-21~9---~Aroclor~1242 34 g
12672-29«6~————-Araglor-1248 34 g
11097-69=]~~—~~~Aroclor=-1254" 34 U~
11096-82=§~——~=~Aroclor-1260 34 U

u: Gcncentx;:ati.on of analyte is less than the valua given. .

FORK I PEST




1 - EPA SAMPLE . .
PCB ORCANICS ANALYS1S DATA SHEET ] “0 .
« —_—

: S500569RM
Lab Nama:z QUANTERRA , MO Contracty 26201

Lab Code: ITMO cCase No.: .GA8 No.: SD¢ No.: _s121s

Matrix: (goil/watar) 801L Lab Sampla ID: 11533~007

Sample wt/vol: _30.0 (g/mly __ g Lab rile 1D:

Lavalg {low/med) LOW Data Samplad: 07-03~9g

% Hoiature: mot dac.__ 2 dec. Date Extracted: 07=17-96

Extractions: (Sepr/COnt[Sanc) SONRC Date Analyzed: 07=17-96

GPG Cleanup: ‘(Y/N) __ﬁ_ pHs Dilution Pactor: 1

CONCERTRATION UNITS:

Cas NO. Compound . . (ug/L or ug/Xg)_Ug/Ke Q
12574-11-2-,---Aréc191:~1016 - 34 U
11104728~2---Aroclor~1221 34 4]
11141'16~§~’--5t00102~1232 - . 34 g
53469~21-9- -Aroclor-1242 34 . 4]
12672-29-6--*—Axac1or—1248 ) ; 1200 - *
11097~69~1 Aroclor~1254 j 34 u.
11096-82~S--e——§xoclox-1260 . 3100 *

Ue Concentratlod df analyte is less than the value given.
*2 Reported from-a 1310 dilution on 07-18-9§.

FORM I PEST




o

. Table 1 categorizes PCB spills into\approximate levels of action
for PCB spill cleanup based on concern. Potential environmental problems in-
crease with increases in PCB concentrations, amount of spilled liquid, spil}
area and d\spers1on ‘potential, and potential human exposure. The three spill
types presented in Table 1 are based on very rough estimates. “Severity" in
one key item such as human exposure could raise a spill to a Type 3 (i. e.,
requiring special attention). On the other hand a spill of a large volume of
liquid may be considered a Type 2 spill due to a relatively low concentration
of PCBs. The three categories are only approximate and are intended to demon-
strate the flexibility needed in responding to PCB spills. EPA Regional Of-
fices should provide gu1dance on spill cleanup activities whenever questions
develop.

The situations described in this chapter are limited to recent PCB
spills of similar magnitude to the reported spills associated with PCB oil

_“transformers and capacwtors (i.e., Type 2 in Table 1). Unusually severe spill

incidents (Type 3 in Table 1) involving large volumes of PCBs, a large spill
area, a high probability of significant humaniexposure,,and/or severe en-
vironmental or transportation scenarios may require special considerations,
beyond the scope of this discussion.

A1l spills from regulated equipment are typically subject to the
detail of effort outlined in this chapter. Although cleanup of smaller spills
(Type 1 in Table 1) is required if the concentration of PCBs in the spilled
material is 50 ppm or greater, the spill and the cleanup activities normally
are not reported to EPA.

Future changes in EPA policy may invalidate some of the discussions
appearing in this chapter. For example, if EPA adopts any type of formal
categorization scheme for PCB spills, some of the assumptions made in this
chapter may become inappropriate. ’

B. Components of the Cleanup Process

1. Health and Safety

Protection of the health and safety of the clean-up crew during the

PCB cleanup operation is an important concern. References discussing health
and safety considerations relevant to some PCB spill incidents include NIOSH
Criteria for A Recommended Standard for Exposure to Polychlorinated Biphenyls
PCBs) (1977c) and Health Hazards and Evaluation Report No. 80-85-745 (NIOSH

1980). The appropriate level of health and safety protection is dependent

upon the specifics of the spill.

2. Reporting the Spill

If the regulatory 11m1ts are exceeded the sp1]] must be “reported
to Federal, State, and local authorities as app11cab1e Under EPA regulations
{Fed. Regq. 50: 13456 134757, spills over 10 1b must be reported to The National
Response Center. The toll free phone number is (800) 424-8802.
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3. Qu1ck Response/Securlkg the Site

Quick response is des1rab]e to mitigate the dispersion of the
spilled material and to secure the site. Federal regulations require that
cleanup actions commence within 48 hr of d1scovery of a spill (40 CFR
761.30(a)(1) (if1)]. More rapid response.is highly preferable.

A quick response -allows removal or cleaning of the PCB-contaminated
material before it is dispersed by wind, rain, seepage, and.other natural
causes or by humans or animals. In securing the site, the cleanup crew
determines the spill boundaries, prevents unauthorlzed access ‘to the spill
site, and notifies all parties 1nvo]ved 4

The methods used to secure the site will vary on a case-by-case
basis, depending on the specific circumstances. The extent of the spill is
usually determined by visual inspection with the addition of a buffer area
that may include PCBs finely dispersed from splattering. Evaluating the ex-
tent of the spill involves considerable judgment, including .consideration
of the cause of the spill, weather conditlons and spec1f1cs of the site.

Field analysis kits may aid the crew .in determining the extent of
‘the spill in some instances. The field kits, when used.properly, can serve
as a screening tool.: The need for quick response has limited the usefulness
of the more accurate field analytical techniques such as.field gas chroma-
tography. Practical problems associated with avax]ab111ty of the equipment
and trained staff, -set-up time, and cost have limited the use of such tech-
niques at this tlme.

4. Determination of Materials Spilled/Cleanup Plan

After securing the site, the response crew will either (a) immedi-
ately proceed with the cleanup operat1on or (b) identify the materials
spilled and formulate an appropriate cleanup plan. A suitable cleanup plan
can be developed by identifying the type of PCB material (i.e., mineral oil,
PCB oil, Askarel) and considering such factors as the volume spilled, area
of the spill, and site characteristics.

Based on reasoning similar to Table 1, the crew leader can determine
the necessary level of effort in accordance with the policy of the PCB owner
and the EPA Regional Office. He can determine if additional guidance is
needed, plan the sampling and analysis, and make other decisions related to
the level of effort and procedures needed.

5. C]éandp,Procedures

The cleanup procedure may include, but may not necessar11y be limited
to, the following activities: -~

- e

*- Removal or repair of failed/damaééd{PCB'éduipheﬁt,

~« 7 “Physical removal of contaminated vegetation;



- Physical removal of contaminated soi]s liquids, etc.,

M\ 3
"

qu?.\

- Decontamlnatxon or phy51ca1 remova] (as approprlate) of con-
taminated. surfaces and. M .

- Decontamlnat]on or vemoval of all equipment potentially con-
taminated during the cleanup procedures.

- Encapsulation may be employed only with EPA approva]

The specific procedures used in. a c]eanup are selected by the PCB '
owner or the cleanup contractor:. Key. considerations include remova] of PCBs
from the site to achieve the’standards.required.by the EPA region, company,
or other applicable control authority; avoidance of unintentional cross con-
tamination or dispersion of PCBs from workers' shoes, contaminated equipment,

- spilled cleaning solvents, rags, and other sources; and protection. of workers'

health o _ CL , .

The cleanup crew shall make. every possible effort to keep the spilled
PCBs out of sewers and waterways. If this has already occurred, the crew -needs
to contact the local authorities. Water is never used for c]eanlng equipment
or the spil] site. ) i .

A simple’ PCB spill c]eanup may 1nvolve therremova] of the Ieak1ng

'equxpment removal of contaminated sod and soil by shovel, cleaning’ pavement

with an absorbant material and solvents, and decontamlnatlon or disposal of
the workers" ‘equipment (shoveéls, shees,. gloves rags, plastic sheets, etc.).
More complicated situations: may 1nclude decontamination of cars, fences
buildings, trees and shrubs, electrical equipment, or water (in pools or
bodies of water)

. In some cases, -adequate decontamination of surfaces (pavements,
walls, etc.) may not be possible. An alternate to physical removal of the
surface material is encapsulation of the contaminated area under a coating
1mperv1ous to PCBs. (EPA approval would be required.)

2ol

6. Proper Disposal of Removed PCB Materials

A1l PCB-contaminated materials removed from the spill site, must be

“shipped and disposed in accordance with relevant Federal, State, and local

regulations. - TSCA Regulations [40 CFR 761.60] outline the requirements for
the disposal of PCBs, PCB articles, and PCB containers in an incinerator,
high efficiency bo11er chemical waste landfill, or an .approved alternative
method. Fac111ty requ1rements for incineration and chemical waste landfills
are presented in 40 CFR 761.70 and 40 CFR 761. 75, . respectlvely Applicable
Department of Transportation regulations are listed in ‘49 CFR 172.101.

7.7 Sampling  and Analysis’ e Ce

Although sampllng and analys1s will .be.discussed.in deta11 in Chap~
ter IV, this discussion-gives an overview of applicable considerations and
current practice. Sampling and ana1y51$ _may. not :always beneeded (especially
for the. spills described”as* Type“l in“Table 1), but enforcement authorities
or property owners may ask for proof that the spill site has been adequately

7 :



decontaminated. This can be accompllshed by tak1ng -a number of samples repre-
sentative of the area. contaminated by the spill. ‘Samples should represent
the full extent of the spill, both horizontal and vertical, as well. .as the
types of materlals in the spill area (soil, surfaces water etc.).

Sampltng desxgn and. techn1que as well as sample handling and preser-
vation should incorporate acceptable procedures for each matrix to be sampled
and concern for the. adequacy-and. accuracy for’ the samples in the final analysis.

Analysis of the samples. for PCB content should be performed by
trained personnel using acceptable procedures thh due consideration of qual-
ity assurance and quality control.

Further discussion of sampling and analysis (applicable to EPA en-
forcement activities) appears in Chapter IV.

-

8. Remedial Action

If the analyszs results Indlcate the cleanup was not in. compliance

.with designated cleanup levels, additional cleanup is needed. Additional

sampling can pinpoint ‘the location of remaining contaminated areas if the
original sampling plan was. not designed to 1dent1fy contaminated sub-areas

within the spill s1te.A It additional cleanup is needed, the cleanup crew will

continue as before, removing more material or cleaning surfaces more thoroughly.
Remedial action will be followed by add1t1onal sampling and analysis to ver-
ify the adequacy of the cleanup.

9. Sxte Restorat1on

~ This is not addressed under TSCA and is a matter to be settled be-
tween the company responsible for the PCB spill and the property owner.

10. Records

Although there: are no TSCA requirements for records of PCB cleanup
activities except for documentation of PCBs stored or transported for disposal
[40 CFR 761.80(a)], the PCB owner should keep records of the spill cleanup
in case of future questions or concern. " Relevant information may include
dates, a description of the activities, records of shipment and disposal of
PCB-contamlnated materials, and a report of collected samples and results of
analysis. »

11. Miscelleﬁeous Cunsiderations

a. Exped1tlous and-effective action are desired throughout the
cleanup.. process to minimize-the: concern of the" publlc, especially. residents
near the site.or 1nd1v1duals with a- speclal 1nterest in the site. Ltkewise;"
speed ‘and: effectlveness in. the cleanup may’ prevent any future concefn. or action
related to the pc8 sp1ll S

' b. Education .and: tralnwng ‘of the splll reSponse crews and re- -
spons1ble staff members is a constant concern. The employees need sufficient
training to make proper judgements and to know when additional assxstance or
guidance is needed.

3 Taees



Iv. GUIDELINES ON SAMPLING AND ANALYSIS

i Relwab]e analyt1ca] measurements of- env1ronmenta1 samples are an
essent1al lngredlent of sound decisions for safeguarding public health and
improving the quality of the environment. Effective enforcement monitoring
should ‘follow the general operaticnal model for conducting analytical mea-
surements of environmental samples, including: p]annlng, quality assurance/

quality contro] verification and validation, prec151on and accuracy, sam-

pling, measurements ~documentation, and reportlng “Although many options are
available when analyzing env1ronmenta1 samples, dlfferwng degrees of reli-
ability, dictated by the objectives, time, and’ resources available, influence
the protocol’ chosen for enforcement. mon1tor1ng. Thefollowing section out-
}ines the factors critically influencing the outcome and reliability of en-
forcement monitoring of PCB Sp]II c]eanup

A. Sampling Des1gn

-

This section presents a sampling scheme;-for use by‘EPA enforce-
ment staff, for detecting residual PCB contamination above a limit designated
by EPA-OPTS after.the,sites has«been»c]eanedfup ‘Twotypes of error traceable

_to sampling and ana1ys1s are.possible. 'The first’is:fdlse positive, i.e.,

concluding that PCBS are present at-levels above ‘the allowable limit when, in
fact, they" are not.“ The false:positive rate for the present situation shou]d
be” low ‘becduse an enforcement finding of- ‘noncompliance must be legally de-
fensxb1e°*that is, a violator must not be able to claim that the sampling re-
sults could easw]y have been obtained by chance a]one. _Mareover, all samplwng
designs’ used must be documented or referenced. ~ -

The second type of error possible is a faTse~negat1ve i.e., failure
to detect the presence of PCB levels above the allowable limit. The false
negative rate will depend on the size of the contaminated area and on the
level of contamination. For large areas contaminated at levels well above
the allowable limit, the false negative rate must, of course, be low to en-
sure that the site is brought into compliance. The false negatlve rate can
increase as the area or level of contamination decrease.

1. Progosed Sampling Design

In practice, the contam1nated area from a spill will be irregular
in shape. In order to standardize sample design and layout in the field, and
to protect against underest]matvon of the spill area by the cleanup crew, sam-
pling within a circular area surroundlng the contaminated area is proposed

Guidance on choosing the center and radius of the circle, as well as the number

of sample points to be- used is provided in Section 2° below

The detection problem was modeled as follows:«-try to detect a
circulariarea of‘”n)fbrm res dua] "contamination whose*Center is randomly
placed within - thi ampllng ‘circle. . -Figure ‘1:illustrates the model: “The -

~figure depicts 3 Sam o1ing circle,of 10.ft centered-on<a utility po]e (site.of””
. the- 5p1]1) “After ‘cleanup, a res1dua]ly contaminated ‘circle remains. How-

ever, in choosing locations at which to sample, the sampler has no knowledge
of e1ther the}locatlon of the circle or:the: levelmofﬂcontamlnatlon. Th1s“ﬁ;gw

)
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~within the sampling circle.
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lack of knowledge was modeled by treating the sampling locations as fixed and
the center of the contaminated circle as a randomly located point in the circle ,
of radius 10 ft. The implicit assumptlon that residual contamination is equa]]y v»?"
likely to be present anywhere within the samp]xng area is reasonable, at least
as a first approximation (Lingle 1985). This is because more effort is likely
to have been expended in cleaning up the ‘areas which were obviously highly

" contaminated.

Two general types of design are possible for this detection problem:
grid designs and random designs. Random designs have two disadvantages com-
pared to grid designs for this appllcatlon. First, random designs are more
difficult to implement in the field, since the samp11ng crew must be trained
to generate random locations OnSItE' and since the resulting pattern is ir-
reqular. Second, grid designs are more efficient for this type of problem
than random des1gns. ‘A grid design is certain to detect a sufficiently large
contaminated area while some random designs are not. For example, the sug-

- gested design with a sample size of 19 has a 100¥ chance to detect-a contam-

inated area of radius 2.8 ft within a sampling circle of radius 10 ft. By
contrast, a design based on a simple random samp]e of 19 po1nts has only a
79% chance of detecting such an area‘~ L

Therefore, a grrd design is proposed. A hexagonal grid based on
equ1latera] triangles has two advantages for this problem. First, such a grid
minimizes the circular area certain to be detected (among all grlds with the
same pumber of points covering the same area). Second, some previous experi-
ence (Mason 1982; Matern 1960) suggests that the hexagona] grid performs well
for certain soil samp11ng problems. The hexagonal grid may, at first sight,
appear to be complicated to lay out in the field. Guidance is provided in
Section 2 below and shows that the hexagonal grid is quite practical in the
field and is not significantly more difficult to deploy than other types of
grid.

The smallest hexagonal grid has 7 points, the next 19 points, the
third 37 points as shown in Figures 2 through 4. In general, the grid has
3n2 + 3n + 1 points. To completely specify a hexagonal grid, the distance
between adjacent points, s, must be determined. The distance s was chosen
to minimize, as far as possible, the size of the résidual contaminated circle
which is certain to be sampled. Values of-s so chosen, together with number
of sampling paints and radius of smallest circle certa1n to be sampled are
shown in Table 2. For examp?e “the grid spacing for a circle of radius 20 ft
for the 7-point design is s = (0.87)(20) = 17.4 ft. For a given size circle,
the more points on the gr)d the smaller the residual contamination area wh1ch
can be detected with a given probability.

1,



I

o

Table 2. Parameters of Hexagonal Sampling Designs for a
Sampling Circle of Radius r Feet

Radius of smallest circle

No. of Distance between adjacent

points points, s (ft) certain to be sampled
7 0.87r 0.5r
19 0.48r 0.28r
37 0.3r 0.19r

12
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The :firstithree- hexagona1 des1gns are shown 1in F1gures 2 to 4, for
a sampling circle radius of ri=-107ft, The thoice of sample size depends on
the cost of analyzing each sample and the reliability of detection desired
for various res1dua11y contaminated areas. Subsection 2 below provides some
suggested sample sizes for different spill areas, based on the distribution
of spill areas provided by the Utility Solid Waste Activities Group (USNAG
1984; Lingle 1385).

2. Sample’Siie and Design Layout in the Field

a. Samgle Size

The distribution of cleanup areas for PCB capacitor spill’
sites, based on data collected by USWAG (1984; Lingle 1985) is shown in Table
3. The smallest spill recorded in the USWAG database is 5 ft2, the largest
1,700 ft2. The median cleanup area is 100 ft, the mean 249- ftz; the wide dis-

'crepancy between the mean and the median ref]ects the presence of a small per-

centage of relatively ]arge spills in the database.

Recommended sample sizes are given in Table 4. Several con-
siderations were involved ‘in“arriving at these recommendations. First, the
maximum number of samples recommended for the largest spills is 37, in recog-
nition of pract1ca} constraints on the number of samples that can be taken.
Even so, it is important to note that not all samples collected will need to
be analyzed. The calculations in Section 5 below show that, even for the 37
sample case, no more than 8 analyses will usual]y be requlred to reach a de-
cision. S1nce the cost of chemical analyses is a substantial component of
sampling and analysis costs; even the 37-sample case should not, therefore,
be prohibitively expensive. Second, the typical spill will require 19 sam-
ples. Small spills, with sampling radius no greater than 4 ft, will have 7
samples, while the largest spills, with sampling radius 11.3 ft and up, will
require 37 samples. It should be noted that only capacitor spills are repre-
sented in Table 3. Transformer spills, however, would be expected to be
generally smaller than capacitor spills because energetic releases are less
likely from transformers. Thus, one would expect the smaller sample sizes to
be relatively more likely for transformer spills than capacitor spills.

16



- Table 3. Distribution-of- -PCB: Capac1tor Spill
o Cleanup Areasaﬂased on 80 Cases o

CTeanup area (thf o P‘?cent of cases
5 50 32.5
51-100 18.8
101-200 15.0
~201-300 12.5
301-400 3.8
401-700 7.5
701-1,300 - 8.8 -
21, 300 1.3

Soqrcei ;Ling]e.1985..

Tab]e 4. Recommended Samp]e S]ZQS

.Sampling area Réd1us of sampllng = Percent of PCB -
(ft2) - ’ cwrcle (ft) _capacttor spills Sample size

£50 4 - 35 7

51-400 | 113 50.0 19

> 400 >11.3 ' 17.5 37
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_ The final consideration in recommending sample sizes was to
achieve roughly comparable detection capability for different size spills.
The radius of the smallest contaminated circle certain to be sampled at least
once by the sampling scheme is used for comparative purposes (see Table 2).
Table 5 presents. some calculations of this quantity. The absolute detection
capability of the sampling scheme is seen to be relatively constant for dif-
ferent spill sizes. This means that a.given area of residual contamination
is about as likely to be detected in any sized spill.

Table 5. Detection Capability of the Recommended Sampling Schemes

Sampling area Radius Sample Radiué of smallest circle to
(ft%) (ft) . size ‘ be sampled (ft)
50 4.0 7 2.0
150 6.9 19 1.9
400 11.3 13 o - 3.2

875 16.7 37 S 3.2

b. Design Layout in the Field

4 V Figure 5 presents a typical illustration of design layout in
the field. The first step is to determine the boundaries of the original
cleanup area (from records of the cleanup). Next, find the center and radius
of the sampling circle which is to be drawn surrounding the cleanup area.

The following approach is recommended:

(a) Draw the longest dimension, L,, of the spill area.
(b) Determine the midpoint, P, of L,.

(c) Draw a second dimenéion, Lz,kthrough P perpendicular to
Ly.

(d) The midpoint, C, of L, is the required center.
(e) The distance from C to the extremes of L; is the required
radius, r. :
Figure 5 shows an example of the procedure; Figure 6 demonstrates how the center
1s determined for several spill shapes. Even if the center determined is
slightly off, the sampling design will not be adversely affected.
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(a) Original,c]é'andp area

(b) Locating the center of the
sampling circle

(c) Centering the hexagona! grid

(d) Staking out the grid points
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Once the sampling radius, r, has been found, the samplg size
can be selected based on Table 4. 4

Example: Suppose r = 5 ft. From Table 4, a sample size of 19
should be used. :

Having selected the sample size, the grid spacing can be calculated from Table
2. ' _ ,

Example (cont1nued) For a 19-point design with radius r = 5
“the grid spacing is s = 0.48r = (0.48)(5) = 2.4 ft.

¥

The procedure for laying out a 19 point design is as follows.
The first sampling location is the center C of the sampling circle, as shown
in Figure 5. Next, draw a diameter through C and stake out 1ocat10ns 2

-through 5 on it as shown adjacent locations are a distance s apart. The
-orientation of the d]ameter (for example east~west) used is not important: it
‘may be chosen at random or for the convenience of the samplers. The next 4

locations, Nos. 6-9, are laid out parallel to the first row, again a distance
s apart. The only dvfflcu]ty is in locating the startxng point, No. 6, for

. this row To accomplish this the sampler needs two pieces of ‘rope (or sur-

veyor's chain, or equivalent measuring device):of length s. Attach one piece
of rope to the stake at each location 4 and 5. Draw the ropes taut horizontally
until they touch at location 6. Once the second row is laid out, the third
and final row of 3 locations in the top half of the design is found 51m1]ar1y,
starting with number 10. In the same way, the bottom half of the design is
staked out. The 7-point or 37-point designs are laid out in an analogous
fashion. o '

Once the sampllng locations are staked out the actual samples
can be collected. In the example in Figure 5, three of the sampling locations
fall outside the original cleanup area. Samp]es should be taken at these
points, to detect contamination beyond the original cleanup boundaries. This
verifies that the original spill boundaries were accurately assessed.

In practice, various obstacles may be encountered in laying
out the sampling grid. Many "obstacles" can be handled by taking a different
type of sample, e.g., if a fire hydrant is located at a point in a sampling
grid otherwise consisting of soil samples, then a wipe sample should.be taken
at the hydrant, rather than taking a sample of nearby soil. The obstacle most
likely to be encountered is a vertical surface such as a wall. To determine
the sampling location on such a surface, draw taut the ropes (chains) of
length s attached to two nearby stakes and find the.point on. the vertical
surface where their common ends touch. See Figure 7 for-an illustration of
the procedure. If move samples from the vertical surface are.called-for, the

same principle may be applied, always using the last two points located to
find the next one. '

B

Sl

3. Judgemental Sampling

- The inspector or sampllng crew may use, best Judgement to collect
samples wherever residual PCB: contamination is suspected. These samples are
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Figure 6

Locating the center and samp]ing c1rc1e radius of an
1irreguiar1y'shaped spl]l area e :
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Figure 7. Location of a sampling point on a vertical surface.
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in addition to those collected from the sampling grid. Examples of extra sam-
pling points include suspicious stains outside the designated spill area,
cracks or crevices, and any other area where the inspector suspects inade-
quate cleanup.

4. Compositing Strategy for Analysis of Samples

Once the samples have been collected at a site, the goal of the
analysis effort is to determine whether at least one sample has a PCB concen-
tration above the allowable limit. This sampling plan assumes the entire spill
area will be recleaned if a single sample contaminated above the limit is
found. Thus, it is not important to determine precisely which samples are
contaminated or even .exactly how many.. This means that the cost of analysis
can be substantially reduced by employing compositing strategies, in which
groups of samples are thoroughly mixed and evaluated in a single analysis.

If the PCB level in the composite is sufficiently high, one can conclude that

- a contaminated sample is present; if the level is low enough, all ¥ndividual

samples are clean. For intermediate levels, the samples from which the com~
posite was constructed must be analyzed individually to make a determination.
Thus, the number of analyses needed is greatly reduced in the presence of-
very high levels of contamination in a few samples or in the presence of very
low levels in most samples. :

For purposes .of this discussion, assume that the maximum allowable
PCB concentration in a single soil sample is 10 ppm. The calculations can
easily be adapted for a different level or for different types of samples.
Based on review of the available precision and accuracy data (Erickson 1985),
method performance of 80X accuracy and 30% relative standard deviation should
be attainable for soil concentrations above 1 ppm.

To protect against.false positive findings due to analytical error,
the measured PCB level in a single sample must exceed some cutoff greater than
10.ppm for a finding of contamination. Assume that a 0.5% false positive rate

. for a single sample is desired. 'As will be shown later, this single sample

false positive rate controls the overall false positive rate of the sampling
schemes to acceptable levels. Then, using standard statistical techniques,
the cutoff level for a single sample is

(0.8)(10) + (2.576)(0.3)(0.8)(10) = 14.2 ppm,

where 0.8(80%) represents the accuracy of the analytical method, 10 ppm is

the allowable limit for a single sample, 2.576 is a coefficient from the stan-
dard normal distribution, and 0.3(30%) is the relative standard deviation of
the analytical method.-. Thus, if the measurec level in a ‘single sample is
14.2tppm or greater, one can be 99.5% sure that the true level is 10 ppm or
greater.

Now suppose that a composite of, say, 7 samples is analyzed. The
true PCB level in the composite (assuming perfect mixing) is simplyr~the aver-=~
age of the 7 levels.of the individual samples. Let X ppm be the measured PCB
level in the composite. If X & (14.2/7) = 2.0, then all 7 individual samples
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are rated clean. If X > 14.2, then at least one individual sample must be
above the 10 ppm limit. If 2.0 < X € 14.2, no conclusion is possible based
on analysis of the composite and the 7 samples must be-analyzed individually
to reach a decision. These results may be generalized to a composite of any
arbitrary number of samples, subject to the limitations noted below.

The applicability of compositing is potentially limited by the size
of ihe individual specimens and by the performance of ‘the analytical method
at i‘ow PCB levels. First, the individual specimens must be large enough so
that the composite can be formed while leaving enough material for individual
analyses if needed. For verification of PCB spill cleanup, adequacy of speci-
men sizes should not be a problem. The second limiting factor is the analyt-
ical method. Down to about 1 ppm, the performance of the stipulated analytical
methods should not degrade markedly. Therefore, since the assumed permissible
level is 10 ppm, no more. than about 10 spec1mens should be composited at a

‘time. -~

In compositing specimens, the location of the sampling points to be
grouped should be taken into account. If a substantial residual area of con-
tamination is present, then contaminated samples will be found close together.
Thus, contiguous specimens should be composited, if feasible, in order to
maximize the potential reduction in the number of analyses produced by the
compositing strategy. Rather than describe a (very complicated) algorithm
for choosing specimens to composite we have graphically indicated some possi-
bie compositing strategies in Flgures 8 Through 11. Based on the error. proba-
bility calculations presented in Section 4 below, we recommend the compositing
strategies indicated in Table 6. The recommended strategy for the 7-point
design requires no explanation. The strategies for the 19- and 37-point cases
are shown in Figures 9 and 11, respectively. The strategies shown in Figures
8 and 10 are used in Section 5 for comparison purposes. For details on the
reduction in number of analyses expected to result (as compared to individual
analyses), see the next Section, S.

5. Calculations of Average Number of Analyses, and Error Probabil-
ities

Estimates of expected number of analyses and probabilities of false
positives (incorrectly deciding the site 1s contaminated above the limit),
and false negat1ves (failure to detect residual contamination) were obtained
for various scenarios. The calculations were performed by Monte Carlo simula-
tion using 5,000 trials -for each combination of sample size, compositing
stratecy, level, and extent of residual contamination. The computations were
based on the fo]lowing_assumptions:

a. Only soil’ samp]es are involved. _In practice other types
of samples will often be .obtained and analyzed A]though the results of this
section are not directly applicable to such cases, they do indicate~in gen-
eral terms the type of accuracy obtalnab1e and the potential cost %avings from
compositing.
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A 6 GROUP COMPOSITING PLAN FOR 19 SAMPLE POINTS
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Figure 10. Location of sample points in a 19 sample point plan,
with detail of a 2 group compositing design.
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A 4 GROUP COMPOSITING PLAN FOR 37 SAMPLE POINTS
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Table 6. . Recommended Compos1t1ng Strategles

"No. of samples collected f , Composutvng strategy
7 . o One'group of 7
18 : - . One group of 10, one of 9
37 . ~ Three groups of 9, one of 10

b. If the true PCB level in a samp]e is C, then the measured
value is a normally distributed random variable with mean "0.8C and standard
deviation (0:3)(0.8C) = 0.24C.  Thus, it is assumed that the analyilcal method
is 80% ‘accurate, with 30% relative standard dev1at10n

The maximum allowable ]eve] in a single sample is 10 ppm.
However, the ' measured level for a single sample must exceed 14.2 ppm for a
finding of noncompliance. As previously discussed, this corresponds to a
smng]e-samp]e false p051t1ve rate of 0.5%.

d. The residual, contamxnat1on present is mode1ed as a randomly
placed circle of variable radius and contamination level. The PCB level is
assumed to be unlform within the randomly-placed circle and zero. outsxde it.

e. Ana1y51s of samples is term]nated as soon as a p051t1ve
result is obtained on a single analysis. If a composite does not give a de- -
finitive result (posxtlve or negat1ve), the individual specimens from which
the composite was formed are analyzed in sequence before any other composite.

f. The compositing strategies used are shown in Figures 8 and
11. ,
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The results of the computations are shown in Tables 7 through 20.
Tables 7 through 12 show the' performance:6f the compositing strategies recom-
mended in Section 3. For each strategy, there is a.pair of tables. The: first
table shows the probability of reporting a violation of a 10 ppm cleanup stan-
dard, for different levels of residual contamination and percent of cleanup
area contaminated. When the contamination level is 10 ppm or less, the number
in the table is the probability of a false positive, i.e., a false finding of
noncompliance. These probabilities are all very low, as they should be. When
the level -is above 10 ppm, the number in the table is the probability that a
violation will be detected by the sampling design. For levels close to 10
ppm, and-for small percentages of cleanup area residually contaminated, the
detection probability is low. When the level is high and the percent of area
contdminated is large, however, detection probability approaches 100%. Ffor
small areas with high contamination, detection capability is modest. This is
because there.is only a small chance- that the contaminated area will be sam-
pled. Similarly,-detection capability is also'modest for large.areas contam-

- inated: near.the: 10 :ppm limit.:= The reason for this is that, even though a

number of contaminated samples willbe found in such cases, the analytical
method is not likely to give positive identification of levels near the 10

ppm:cutoff. This is the price paid for reducing the single-sample false pos-
. itiyve rate to-0.5%. - et ' ' '

" The second table for each compositing ‘strategy shows the expected
(average) number of analyses needed to reach a decision. For a fixed percent

of .area_contaminated, the smallest:number of analyses is needed if the level

of contamination is very high or:very low. - For“intermediate levels, more
analyses-are -needed. The largest .number-of analyses are required with a
large area contaminated at close to 10 ppm. In such a situation, the levels
of the composite(s) will mostly 1ie in the intermediate range for which no
conclusion is possible based on ‘analysis:of the composite. Thus, individual
analyses will almost always be required, so that the advantage of compositing

‘is- lost.

Tables 13 through 20 compare the recommended compositing strategies
for the 7-point and 19-point designs to alternative compositing strategies
for these designs, for 4 different contaminated percentages (1%, 9%, 25%, and
49%). The comparison is based on the expected number of analyses required.
Overall detection capabilities are comparable for the different strategies.
The tables show that the recommended strategies are best, except for larger
areas contaminated close to the 10 ppm level.
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Table 7. Probability of DecVaring a Violation of a 10 ppm
Cleanup Standard,for the"7 Point, 1 Composite Design

Level of residual
PCB contamination

Percent of cleanup area with residual PC8 contaﬁination

(ppm) 1 4 9 16 25 49

Compliant 8 <0.001 <0.001 <0.001 <0.001 <0.001 < 0.001
10 < 0.001 < 0.001 <0.001 < 0.001 0.002 0.007
Noncompliant 11 < 0.001 < 0.001 < 0.001 < 0.001 0.009 0.032
’ 12 < 0.001 0.001 ~0.001 0.002 0.017 0.092
13 0.001 0.005 0.005 0.009 0.045 0.184
14 $0.003 0.010 - 0.019 0.028 0.085 0.298
15 0.006" 0.016 = 0.039  0.065 0.134 0.396
.16 "0.009 - 0.029 0.064 0.102 0.202 0.517
18 0.019° 0.074 0.137 0.218 0.344 0.655
20 0.030 0.110 ~  0.199 0.335 0.479 0.787
25 °  0.048 - 0.186 0.342 0.55%4 0.736 0.905
50 0.070 - 0.245 0.487 0.767 0.977 0.989
7% - 0.071 0.245 0.496 0.787 0.992 0.995
100 0.068  0.255 0.499 0.800 0.995 0.997
150 0.070 0.246 0.481 0.796 0.998 0.999
200 0.073 0.254 0.48S ‘0.806 > 0.999 > 0.999
300 - 0.069 0.257 0.494 0.792 > 0.999 > 0.999

500 0.070 0.242  0.492 0.811 > 0.999 >0

.999

3Seven samples analyzed first as a

to reach a decision.

composite, then individually if necessary
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Table 8. Expected Number of . Ana]yses to_Decide Compliance or
V1o]at10n for a 10 ppm’; C]eanup Standgrd for the
7-Point 1-Compos1te Design
‘Level of residual S s ;- ;

PCB contamination - Percent of cleanup area with residual PCB contamination
(ppm) : 1 4 9 16 25 49
Compliant 4 1.00 1.00 1.00 1.00 1.00 1.11
6 1.00 1.00 1.00. 1.00 1.06 2.31
8 1.00 1.00 1.00 1.00 1.44° 3.96
10 1.00 1.01 1.02 ~ 1.03 1.75 4.96
Noncompliant . 11 1.01 1.04 1.05 1.11 2.01 5.31
‘ : 12 1.04 1.08 1.17 1.32 2.2T7 5.39
13 1.04 1.18 1.40 1.59 2.56 5.35
14 1.10 1.32 1.63 2.02 2.86 5.18
15 1.13 1:45 1.85 2.35 3.22 4.90
16 1.15 1.52. 2.03. . 2.67 3.50 4.71
18 1.19° 1.69° 2.41 3.18 3.95 4.36
20 1.24 1.85 . 2.57 3.59 4.19 4.04
25 1.26 1.98 2.85 3.84 4.47 3.61
50 1.28 1.96 7.3 3.99 4.45 - 2.96
75 1.28 1.94 2.93 3.98 4.23 2.26
100 121 1.79 2.53 3.45 3.54 1.87
150 1.09 1.28 1.52 1.86" 1.89 1.30

200 1.03 1.11 1.15 1.34 1.33 1.13
300 1.01 1.01 1.04 1.09 ~1.06 1.03
500 1.00 1.00 1.01 1.02 ‘1.02 . 1.01

45even samples analyzed first as a composite, then individually if pecessary
to reach a decision.

s
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'fTéble:Q. Prdbabflity of Beciaring a Violation of a 10 pgm Cleanup
Standard, for -the 19 Point, 2 Composite Design

Level of residual | ' L L -
PCB contamination ~ Percent of cleanup area with residual PCB contamination

(ppm) 1 4 9 - 16 25 438

Compliant -8 < 0.001 <0.001 <0.001 <0.001 <0.001 < 0.001
10 - < 0.001 < 0.001 0.002 - 0.007 0.015 0.028

Noncempliant 11 < 0.001 < 0.001 0.007 0.034 0.058 0.017
12 0.001 0.002 0.029 0.084 0.153 0.281

13 - 0.003 0.007 0.062 0.179 0.304 0.497

14 - 0.005 0.021 0.114 0.304 0.455 0.693

15 0.012 0.052 0.178 0.407 0.606 0.832

16 0.025 0.083 0.264 0.518 0.744 0.908

18 0.046 0.167 0.421 - 0.698 0.883 0.978

20 0.077 0.263 0.556 0.812 0.945 0.993

25 0.125 0.461 0.784 0.923 0.990 0.999

50 0.161 D.631 0.978 0.992 0.999 > 0.999

75 0.171 0.651 0.993 0.997 > 0.999 > 0.999

100 0.168 0.642 0.994 0.999 > 0.999 > 0.999

150 0.166 0.657 0.998 0.999 > 0.999 > (.999

200 0.175 0.648 0.999 0.999 > 0.999 > 0.999

300 0.168 0.654 0.999 > 0.939 > 0.999 > 0.999

500 0.180 0 0.993 > 0.999° > 0.999 > 0.999

.661

Nineteen samples analyzed first as two composites, then individually if
necessary to reach a decision. '
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Table 10. ' Expected Number of Analyses to Decide Compliance or
-Violation, for.a 10 ppm Cleanup Standard, for the:
o .. 19-Point, 2-Composite Design

Level of residual

PCB contamination . Percent.of cleanup -area with residual PCB contamination
7 (ppm) N 1 4 9 16 25 49
Compliant 4 2.00 2.00. 2.00 2.18 3.30 7.49
‘ .6 . 2.00 2.00 2.00 3.79 6.70 11.22
'8 2.00 2.00 3.01 6.15 9.20  13.18
10 2.01 2.03 . 3.72 7.46 10.55 14.02
Noncompliant 11 2.03 C2.14 4.07 7.90 10.74 13.81
| ‘ 12 2.10 2.32 4.57 8.08 10. 6% 12.78
3 2.2 274 4.84-- 7.94  9.95 11.00
14 2.25 3.02. 5.16 7.90 9.31 9.27
15 2.37 3.40. = 5.50" 7.65 8.42 7.80
16 2.49.. 3.84- 5.89 7.30 7.59 6.63
18 2.60 . 4.36- 6.11 6.57 6.29 5.02
20 . 2.68.: 4.65 .- - 6.26- 6.18 5.48 4.25
25 2.82 5.02. 6.20 5.45 4.57 3.36
50 2.80: 5.03 5.96: 4.70 3.48 2.28
75 . 2.80 5.05 5.69 3.68 - 2.63 - 1.84
100 2.77 4.95 5.37 3.46 2.26 1.69
150 2.53 3.94. 3.99 2.59 1.80 1.46
200 2.21 - 2.67. 2.61 1.91 1.55 1.33
300 1.99 1.89 1.70 1.50 1.34 1.19
500 1.92 1.69 1.48 1.39 - 1.30 1.16

Nineteen samples analyzed first as two composites, then individually if
necessary to reach a decision. '
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Table 11. Probability of Declaring a Violation of a 10 gom Cleanup
Standard, -for the 37 Point, 4 Composite Design

Level of residual ’ ,
PCB contamination Percent of cleanup area with residual PCB contamination

(ppm) ’ 1 4 9 16 - 25 49
Compliant 8 <0.001 <0.001° <0.001 < 0.001 < 0.001 < 0.001
: 100 < 0.001 0.002 - 0.010 0.022 0.031 0.060
Noncompliant 11 0.001 0.008 0.041° 0.084 0.124 0.225
12 0.001 0.024 0.103 0.217 0.305 0.488
13 - 0.005 0.053 0.224 0.388 0.536 0.751
14 - 0.012: 0.094 0.360 0.575 0.726 G.908
15  0.023 0.159 - 0.501 0.740 0.859 0.950
16 . 0.039 0.242 0.621 0.831 0.936 0.991
18 0.091 0.390 0.785 0.940 0.985 > 0.999
20 0.147 = 0.542 0.884 0.981 0.996 > 0.999
25 0.249 0.771 0.958 0.995 0.999 > 0.999
50 0.340 0.976 = 0.997 0.999 0.999 > 0.999
75 0.343 0.991 0.999 0.999 > 0.999 > 0.999
100 0.353 0.993 ~ 0.%99 > 0.999 > 0.999 > 0.999
150 0.339 0.997 > 0.993 > 0.999 > 0.999 > 0.999
200 0.357 0.9 > 0.999 > 0.999 > 0.993 > 0.993
300 0.344 0.997- > 0.999 > 0.999 > 0.999 > 0.999
0.999 > 0.999 > 0.9939 > 0.999 > 0.999

500 0.348

' aThirty-seven samples analyzed first as four composites, then individually if
necessary to reach a decision.
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Table 12. Expected Number of Analyses to Decide Compliance or
Violation;..for a 10<ppm‘C1eahupAStandasd, for the
. ..-37-Point, 4-Composite Design

Level of residual ™

PCB contamination . Percent of cleanup area with residual PCB contamination
" (ppm) R 4 ’ ] - 16 25 49
Compliant 4 4.00 4.01 4.4 6.72 9.85 15.69
6 4.00 4.15 6.66 10.22 13.48 19.36
8 4.00 4.77 9.01. 12.76 15.98 22.08
10 4.02 - 5.36 10.56 14.29 17.18 23.04
-Noncompliant 11 4.07 5.69 - 10.87 14.29 16.93 21.28
‘ S 12 .4.18 5.97 10.94  13.74 15.68 17.84
13 4.35 - 6.28  10.56 12.74 13.44 13.54
14 4,57 6.78 10.21 11.21 11.13 10.10
.15 4.73 . 7.04 3.60 . 9.71 9.33 7.78
16 4.90-  7.33 9.08 - 8.77 7.83 6.12
18 5.09. 7.59 - 8.02. 7.05 6.16 4.71
20 5.26. 7.74 7.28 6.26 5.30 3.96
25 5.34 7.55 6.53 5.28 4.37 3.08
50 5.27 7.14 5.39 3.78 3.06 2.16
75 5.23 6.84 4.31 3.04 2.55 - 1.90
100 5.22 - 6.43 3.73 2.64 2.32 1.73
150 4.55 4.89 3.02° 2.37 2.07 1.57
200 3.95% 3.57 2.53 2.15 1.90 1.52
300 3.59 2.67 2.28 2.04 1.81 1.44°
500 3.49 2. 2 1.44

22 1939 LT9

aThirty—seven samples analyzed first as four composites, then individually if
necessary to reach a decision.
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‘Table 13. Comparison of ‘Expected Number of Analyses for Different
Compositing Strategies for ‘the 7-Point Design, When an Area 1X
of the Size of the Cleanup Site Remains Contaminated

Level of residual PCB

contamination (ppm) 1 Composite ~ 2 Composites Individually

Comp:1iant 4 1.00 2.00 7.00
8 1.00 2.00 7.00

10 1.00 2.00 7.00

Noncompliant 12 1.04 2.02 6.98
14 1.10 2.05 6.96

16 1.15 2.07 ~6.92

20 1.24 2.10 6.88

25 1.26 2.11 6.84

50 1.28 2.09 6.80

100 1.21 1.98 6.78

200 1.03 1.96 6.80

500 1.00 1.96 6.81

Table 14. Comparison of Expected Number of Ahalyses for Different
Compositing Strategies for the 7-Point Design, When an Area 9%
of the Size of the Cleanup Site Remains Contaminated

Level of residual PCB

contamination {ppm) ‘1 Composite 2 Composites Individually
Compliant 4 1.00 2.00 7.00
8 1.00 2.00 7.00
10 1.02 2.01 6.99
Noncompliant 12 1.17 2.09 6:91
14 1.63 2.32 6.69
16 2.03 2.50 6.49
20 2.57 2.77 6.05
25 2.85 2.79 5.65
50 - 2.93 2.60 5.45
100 ' 2.53 1.85 5.46
200 : 1.15 1.72 5.45
500 , 1.01 1.17 5.45
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‘Table 15. Comparison of. Expected-Number of Analyses for Different
* Compositing ‘Strategies -for the 7-Point.Design, When an Area 25%
of the Size of the Cleanup Site Remains Contaminated

Level of residual PCB

contamination (ppm) 1 Composite 2 Composites Individually
Compliant 4 1.00 2.00 7.00
. 8 1.44 2.13 7.00
10 - 1.711 2.24 6.98
Noncompliant 12 2.21 2.44 6.81
' 14 2.86 2.84 6.29
16 3.50 3.23 5.64
20 4.19 3.54 4.68
25 4.47 - 3.56 4.12
50 4.45 2.97 3.58
100 3.54 1.61 3.51
200 1.33 1.38 3.50
500 1.02 1.37 3.50

Table 16. Comparison of Expected. Number of Analyses for Different
Compositing Strategies for the 7-Point Design, When an Area 49%
of the Size of the Cleanup Site Remains Contaminated

Level of residual .PCB

contamination (ppm) 1 Composite 2 Composites Individually

Compliant 4 1.11 2.02 7.00
8 3.96 2.99 7.00

10 4.96 3.50 6.96

‘Noncompliant 12 5.39 3.81 6.61
14 5.18 3.94 5.79

16 4.71 3.86 4.82

20 4.04 3.49 3.53

25 3.61 3.03 2.87

50 2.96 2.22 2.40

100 1.87 1.36 2.40

200 1.13 1.23 2.39

500 1.01 1.20 2.39

s
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Tab1e 17. Comparlson of -Expected Number ‘of' Ana]yses for D1fferent
ComeSItlng Strategies for the-19-Point iDesign, When an Area 1%
" of the Size of the Cleanup: Site"Remains Contaminated

Level of residual PCB

contamination (ppm) 2 Composites - 6 Composites Individually

Compliant 4 2.00 6.00 19.00
8 2.00 6.00 19.00

10 2.01 6.00 19.00

‘Noncompliant 12 2.10 6.03 18.93
14 2.25 6.07 18.74

16 2.49 6.11 18.46

20 2.68 6.07 18.06

25 2.82 6.01 17.75

50 2.80 5.80 17.49

100 2.77 5.56 17.46

200 2.21 5.53 17.46

500 1.92 5.57 17.46

Table 18. Comparison of Expected Number of Ana]yses for D\fferent
Compositing Strategies for the 19-Point Design, When an Area 9%
of the Size of the Cleanup Site Remains Contaminated

Level of residual PCB

contamination (ppm) 2 Composites 6 Composites Individually

Compliant 4 2.00 6.00 19.00
8 ” 3.01 6.19 19.00

10 3.72 6.32 18.96

Noncompliant 12 4.57 6.54 18.40
14 5.16 6.74 16.90

16 5.89 6.83 14.86

20 6.26 6.33 11.89

25 6.20 5.74 10.22

50 5.96 4.45 . 8.94

100 5.37 3.34 8.64

200 2.61 3.17 8.63

500 1.48 3.17 - 8.62

-

T e
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-Table 19.__£omparmson of.Expected Number of Analyses for Different
Compesiting Strategies: for the'19-Point Design, When an-Area 25%
~.of the-Size of.the: Cleanup- Site Remains’ Contaminated

~Level of residual PCB -

contamination (ppm), 2 Composites =~ 6 Composites Individually
Compliant 4 3.30 6.07 19.00
. 8. 3.20 7.73 19.00
10 10.55 8.44 18.83
Noncompliant 12 10.67 8.47 17.31
14. 9.31 7.67 13.72
16 7.59 6.57 _10.58
20 5.48 5.09 " 76.25
25 . 4.57 4.24 4.35
50 .. 3.48 3.22 3.34
100 2.26 2.51 3.29
200 . 1.55 2.4} 3.26
500 - 1.30 2.43 .. 3.23
Table 20. Comparlson of Expected Number of Analyses for Different .

Compostttng Strategies for the 19-Point- Design, When an Area 43%
of the Szze of. the Cleanup Site Remains Contaminated

Level of res1dua1 PCB

6 Composites

contamination (ppm) 2 Composites Individually
Compliant 4 7.49 6.28 19.00
8 13.18 9.85 < 19.00
10 14.02 10.84 18.73
Noncompliant 12 12.78 10.10 16.15
14 9.27 7.78 11.34
16 6.63 5.87 7.14
20 4.25 3.92 3.74
25 3.36 3.23 2.61
50 2.28 2.46 2.10
100 1.69 1.85 2.06
200 1.33 1.79 2.04
500 1.16 1.78 2.02

-

™
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The major conclusions that can be drawn from these results are as
follows. First, the proposed cutoff on the measured PCB level for a finding
of noncomp]xance for a single sample, 14.2 ppm, is successful in controlling
the overall false positive rate of the sampllng scheme. For example, when an
area half the size of the entire site remains contaminated just at the allow-
able limit of 10 ppm, the false positive rate is 1% for the 7-point design,
3% for the 19-point design, and 6% for the 37-point design. HNote, that the
overall false-positive rate is highest for contamination just at the allow-
able limit. Second, the detection capabilities of the.design appear satis-
factory, bearing in mind the difficulty of detecting randomly-located contam-
ination by any sampling scheme without exhaustive sampling. As an example,
the proposed 19-point design can detect 50 ppm contamination present in 9% of
the cleanup area with 98% probability. Similarly, the 19-point design can
detect 20 ppm contamination present in 25% of the area with 95% probability.
Third, the proposed compositing strategies are quite effective in reducing
. the number of analyses needed to reach a decision in all cases except those
involving large areas contaminated near the cutoff of 10 ppm. For example,
for contaminated levels of 25 ppm or greater, the expected number of analyses
to reach a decision never exceeds 5 for the 7-point design, or 7 for the 19-
point design, or 8 for the 37-point design. ‘Larger number of analyses are
_needed in cases of contamination close to the allowable limit of 10 ppm, up

to 23 for the 37-point design when 49% of the area is contaminated at 10 ppm.

B. Sampling Techniques

The types of media to be sampled will include soil, water, vegeta-
tion and solid surfaces (concrete, asphalt, wood, etc.). General sampling
methods are described below. Additional sampling guidance documents are avail-
able (Mason 1982, USWAG 1984). '

1 So]ids Sampling

When soil, sand, or sediment samples are to be taken, a surface
scrape samples should be collected. Using a 10 cm x 10 cm (100 cm?) template
to mark the area to be sampled, the surface should be scraped to a depth of
1 cm with a stainless steel trowel or similar implement. This should yield
at least 100 g soil. If more sample is required, expand the area but do not
samplie deeper. Use a disposable template or thoroughly clean the template
between samples to prevent contamination of subsequent samples. The sample
should be scraped directly into a precleaned glass bottle. If it is free-
flowing, the sample should be thoroughly homogenized by tumbling. If not,
successive subdivision in a stainless steel bowl should be used to create a
representative subsample.

In some cases, such as sod, scrape samples may not be appropriate.
For these cases, core samples not more .than-5. cm deep, should be taken using
a soil coring device. “These core samples should be well- homogenlzed in a
.stainless steel bowl by successive subdivision. A-portion of each” sample —
should then be removed wexghed and ana]yzed

Samples shou]d be stored in the dark at 4°C in precleaned glass
-bottles. If samples”are tg'be’ ana]yzed qu1ck1y, the:storage:requirements may
be relaxed as long as samp]e “integrity’ is, -maintained. Before collection of
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-be~dipped” d1rect1y “inito the body- of wate
- point#rA'sample’is ‘collected from the W
precleaned samp1e bottle hor1zonta1]y in

:under the surface so that the entlre sami” -

colklected! “To“collect” subsurface water 5the 0!
__specifiedsdepth-with the cap’on.  The cap is ‘then removed, the bottle allowed

éfﬁarea;as measuredeby a- sampllng'temp1ate.

verification samples, t
as descr1bed"h*5ect1f

' “faf Surface Samplxng

~If PCBs d1sso]ved in a hydrocacbon 011 were spl]led they will

most’ Ilkely be dispersed ‘on the surface.. ; Therefore, a:surface water collec-
‘tion-technique should be used. Surface water samples should:be collected by

grab ‘techniques:"* Where appropriate, the precleaned. glass sample bottle may
esignated sample collection
face by -gently“lowering a
ater until water begins to
ipright keeping the 1ip just

'collected from the surface

run into it. * The bottle is then’ slowly t

_ -**b.r SUbsurface Samp11ng
- “If -the PCBS were 1n an Ask' el_or}other heav1er-than-water

matrlx, ‘the PCBs will sink:” In these cases,water.near the bottom should be

e-should be lowered to the

to fill, and the bottle brought to the surface.fm_

c. Other SampllngﬁApproaches

TR When the above approaches are not feaSIble, other'd1ppers
tubes s1phons ‘pumps’, etc., may be used to transfer the water to-the sample
bottle. The sampling system should be of stainless steel, Teflon, or other
inert, impervious, and noncontam1nat1ng material. - Before collectxon of sam-
ples, this equipment must be used to generate ‘a’ field blank as described in
Sectlon IV.E.

A

d. Sample Preservation I _ et

SRR The bottle is then 1ifted out of the water, capped with a PTFE-
or f011 lined Yid, ‘jdentified with a sample number, and stored at approximately
4°C (USEPA-1984a) until analysis to retard bacter1a] growth. If samples are
to beranalyzed- qu1ck1y, ‘the” storage requlrements may be relaxed as long as
sample 1ntegr1ty 1s malntaIned. ' o

s

3 Surface Sampllng

a. wlpe Samples o

oth and 1mperv10us (e
% hould: 1nd1cate~whether -
ved” These,surfaces shold bessam-
pled by flrst app]ylng an appropr1ate ‘s6lvent’ (e.g., hexane) to a p1ece of
11 cm fllter paper (e g, Whatmanw40 ashless, Whatman,:50%:smear tabs,
This moistened paper;orsgauze ‘pad-is: held
,ethorough]y swab+a i100=cm?

2L
g.ﬁs

A1

. ‘gﬂ?ﬁ'

,,m}.*



Care must be taken to assure proper. use: of a sampling template.
Different templates may be used for the variously shaped areas which must be
sampled. A 100 cm? ‘area may be a 10 cm x 10 cm square,. a rectangle (e.g.,-
1 cm x 100 cm or:5 cm x 20 cm), or any-other shape. The ‘use of a template
assists the sampler in the collection of a 100 cm? samp]e and in the selec-
‘tion of representative sampling sites. When a template is used it must be
thoroughly cleaned between samples to prevent contamination of subsequent
samples by the template.

The wipe samples should be stored in precleaned glass jars at
4°C. Before collection of verification samples, the selected filter paper or
gauze pad and solvent should be used to generate a field blank as described
in Section IV.E. :

b. Samplihg Porous Surfaces

Wipe sampling is inappropriate for surfaces which are porous
and would absorb PCBs. These include wood and asphalt. Where possible, a
discrete object (e.g., a paving brick) may be removed. Otherwise, chisels,
drills, saws, etc., may be used to remove a sufficient sample for analysis.
Samp1es less than 1 cm deep:.on the surface most likely to be: contaminated with
PCBs should be collected.

4. Vegetation Sampling

The sample design or visual inspection may indicate that samples of
vegetation (such as leaves, bushes, and flowers) are required. In this case,
samples may be taken with pruning shears, a saw, or other suitable tool and
placed in a precleaned glass bottle.

C. Apa?ytica] Techniques

A number of analytical techniques have been used for analysis of
PCBs in the types of samples which may be associated with PCB spills. Some
of the candidate analytical methods are listed in Table 21. The analysis
method(s) most appropriate for a given spill will depend upon a number of
factors. These include sensitivity required, precision and accuracy required,
potential interferents, ultimate use of the data, experience of the analyst,
availability of laboratory equipment, and number of samples to be analyzed.

As shown in Table 21, many analytical methods are available. The
general analytical techniques are discussed and then compared below.

1. Gas Chromatography (GC)

-As can be seen in Table 21, analysis of PCBs by gas chromatography
is frequently the method of choice.  PCBs are chromatographed using_either
packed or cap11]ary ‘columns and may be detected using-either specific detec-..
tors or mass spectrometry. A comprehensive method for analysis of PCBs in
transformer fluid and waste oils was developed by Bellar and Llchtenberg
(1982). This method describes six different cleanup techniques,. recommends
three GC detectors, -and suggests procedures for:GC calibration’and: for mea-
surement-of precision and:accuracy. This ‘method also"discusses several cal-
culation methods.
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a. Gas Chromatograph/Electron Capture Detection

Packed column gas chromatography with electron capture detec-
tion (GC/ECD) is generally the method of choice for analysis of spill site
samples, transformer oils, and other similar-matrices which must be ana]yzad
for PCB content priorito dlsposa] (Copland and Gohmann 1982).  GC/ECD is very
sensitive, highly selective ‘against. hydrocarbon background, and relatively
inexpensive to operate. The techn1que is most appropriate when the PCB resi-
due resembles an Aroclor® (Aroclor® is a registered trademark of Monsanto
Company; the trademark designation is not used throughout this report) stan-
dard and. other halogenated compounds do:inot interfere.

While it is considered a selective detector, ECD also detects
non-PCB compoundsisuch as halogenated pesticides, polychlorinated naphthal-
enes, chloroaromatics, phthalate and adipate esters, and other compounds.
These compounds may be differentiated from PCBs only by chromatographic re-
‘tention time. Elemental sulfur can interfere with PCB ana]ys1§’1n-sed1ment
and other samples which: have been subjected to anaerobic degradation condi-~
tions. There are also common interferences which do not give discrete peaks.
An example of a nonspecific interference is mineral oil (ASTM 1983). Mineral
0il, a comp]ex mixture of hydrocarbons, can cause a general suppression of
ECD response. Mineral oils from transformers often contain PCBs as a result
of- cross-contam1nat1on of transformer oils.

A major dlsadvantage of ECO is the range of response.factors

which different PCB congeners exhibit. Zitko et al. (1971) and Hattori et al.

(1981) published response factors ranges of about 540 and 9000, respectively.
Boe and Egaas (1979), Onsuka et al. (1983) and Singer et al. (1983). have also
published ECD response factors. The range of response factors seriously in-

hibits reliable quantitation of individual PCB congeners or non-Aroclor PCBs

unless the composition of the sample and standard are the same.

, When PCBs are analyzed by packed column gas chromatography,
the PCBs are usually quantitated by total areas or individual peaks. In the
total areas method, the areas of all peaks in a retention window are summed
and this total compared with the corresponding response of an Argoclor stan-
.dard. With the individual peak quantitation method, response factors are
calculated for each peak in the packed column chromatogram. The most prom-
inent individual peak quantitation method was originated by Webb and McCall
(1973)." These results may be reported as an Aroclor concentration or as
total PCB. Packed column GC techniques are generally useful for quantitation
of samples which resemble pure Aroclors but are prone to errors from inter-
fering compounds. or from PCB mixtures that do. not resemble pure Aroclors
(Albro 1979). For. this reason ana]ysts have been using capillary gas chro-
matography for the analysis of PCBs. ' Capillary gas chromatography offers the
analyst the ability to separate most of the individual PCB isomers. Bush
et al. (1982) has proposed a method of obtaining "total PCB" values by inte-
‘j“grat1on of all PCB.peaks, using-response.factors generated from an-Aroclor

-mixture. Zell:and; Ba]lschmlter (1980) have deve]oped a s1mp11f1edaapproach
;where only:a: selected few "diagnostic pedks" are quantitated. In a similar

- .approach Tuinstra et al. (1983) have quantitated six specific, dlagnost1c

'{congeners whlch appear to be useful for regulatory cutoff analyse
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b. GC/Hall Electrolytic Conductivity Detector

- Electrolytic conductivity detectors have also been used with
packed column gas chromatography to selectively detect PCBs (Webb and McCall
1973, Sawyer 1978) The Hall electrolytic conductivity detector (HECD) mea-
sures the change in conductivity of a solution containing HC1 or HBr which is
formed by pyrolysis of halogenated organlc GC effluents. The HECD exhibits
105-10% selectivity for halogenated compounds over other compounds. It also
gives a linear: response over at least a 103 range. HECD and ECD were com-
pared for their use in detect1ng PCBs in waste oil, hydraulic fluid, capacitor
fluid, and transformer oil (Sonchik et al. 1984). They found both detectors
acceptable but noted that the HECD gave higher results with less precision
than the ECD. ~ The method detection 1imits ranged from 3-12 ppm for HECD and
2-4 ppm- for ECD. "Greater than 100% recovery of spikes analyzed by HECD indi-
cated a nonspecific response to non-PCB components, since extraneous peaks
were not observed. Anotlier comparison. .of HECD and ECD for the analysis of

- "PCBs in oils at the 30<500 ppm levels found that the type of detector made no

significant difference in the results (Levine et al. 1983). The authors noted
that they had expected highéer accuracy from the more specific HECD. They
postulated that- the ‘cleanup procedures (F]orls1] alumina, and sulfuric acid)
all had effectively removed ‘the non-PCB . species which- would have caused
1nterferences 1n the ECD and reduced its accuracy.

c. GC/Mass Spectrometgx

Highly specific identification .of PCBs is performed by GC with
mass spectrometric (GC/MS) detection.. High resolution gas chromatography is
generally used with mass spectrometry, so_individual PCB isomers may be
separated and identified. "A GC/MS produces a chromatogram consisting of data
points at about 1 second intervals, which are actually full mass spectra. The
data are stored by a computer and may be retrieved in a variety of ways. The

-data file .contains information on the amount of compound (signal intensity),

molecular weight (parent ion), and chemical composition (fragmentation pat-
terns and isotopic clusters).

GC/MS is particularly suited to detection of PCBs because of
its intense molecular jon and the characteristic chlorine cluster. Chlorine
has two naturally occurring isotopes, 35C1.and 37C1, which occur in a ratio
of 100:33. Thus, a molecule with one chlorine atom w11] have a parent ion,
M, and an M+2 peak at 33% relative intensity. With two chlorine atoms, M+2
has an-intensity of 66% and M+4, 11%.

Because of its expense, complexity of data, and lack of sensi-
t1v1ty, GC/MS has not been used as extensively as other GC methods (particu-
Tarly GC/ECD), despite its inherently higher information content. As the
above-factors have been 1mproved GC/MS has become:much more popular for
analysis of PCBs, and'will probab]y continue to increase in importance. Sev-
eral: factors 1nc]ud1ng the introduction, .of routine:instruments without costlyMN
accessories, decreas1ng data system costs, :and mass-marketing, -have combined
to keep:‘the: costsof GC/MS down while prices of other instruments have risen
steadily. With larger data systems and more versatile and “user-friendly"
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software, the 1arge amount of data is more easily-handled. However, data re-

duction of -2..GEG/MS' chromatogram. sti11 ‘requires” ‘substantially more time than éfé i
for a GC/ECD chromatogram Ig_aog]tlog_ﬁthe §en51t1v1ty of GC/MS has im- R

~proved

d F1e]d-Portab]e Gas Chromatography Instrumentatlon

y.be,used for analys1s of samples in the
tablished laboratory technique, and
e detectors are available (Spittler
984) A:field-portable GC/ECD
PCBs 1n sedlment and soil (Spittler
of . a,Slngle ‘solvent extraction.  The

.In a 6-h period, 40 soils and

ratxons ranging from 0.2 to-24,000
“time: decisions insa cleanup op-
,v1s1ts to a. stte. -

AL Gas chromatographf
field. .. Gas: chromatography is™“a well
portab]e instruments with électron ¢
1983, Cotby et al. 1983 Proker and: Co
1983) The samp]e preparat1on

PCBs were . eluted from the GC w1

lso»avallab]e. An : atmospher1c
marketed by SCIEX,: has :been
soil and clay. (Lovett et al.
r y. b for. field determination:of
PCBs 1n a var1ety of emergency Tesponse’ s1tuatTons including hazardous waste
site cleanups. Other, more convent1ona] mass, spectrometers, should also be
amenable to use in the field. :

2. Th1n-Layer Chromatograph

: Th1n~1ayer chromatography is a "ll-estab]1shed analytical tech-

" nique Wh]Ch ‘has.been:used:for- the*@gterm_nat;on of PCBs for many years.
Since-the publication- of-*a“TLC™méthod for PCBs by. Mulhern (Mulhern 1968,
Mulhern et al. 1971) ‘several ‘résearchers” "have . used.TLC to measure -PCBs in

~various matrices. ‘Methods have-beén reported by Willis and Addison (1972)
for the analysis of Aroclor:mixtures, by Piechalak (1984) for the ana]ys1s of
soils, and by Stahr (1984) for the analys1s of PCB conta1n1ng oils. - Even with
a dens1tometer to measure the intensity of the spots, TLC is not generally ’
considered quantitative.: 0rder-of-magn1tude estimates of the concentration
are certainly obtainable, but the’ precision and accuracy probably do not
approach that of the: gas chromatographIC‘methods..

yne Alspill: s1te samp]e extract will probably need to be cleaned up
before TLC analysis. Levine et al. (1983) have published a comparison of
various cleanup procedures. Stahr (1984) has compared the.Levine sulfuric
acid cleanup to a SepPakﬂ Clg cleanup method o

ers have reported that tﬁe
es a. better sepanat1on
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TEC. . The two most common methods of v1sua11;atjen are fluorescence (Kan et al.

1973, Ueta et al. 1974) and reaction with AgNO;" fol]owed by UV irradiation
(OeVos -and Peet. 1971 DeVos 1972, Kawabata 1974 Stahr 11984).

. MNo dlrect comparison of the performance of TLC 'with other techniques
for analysis of samples-from spill-sites-has been made. Two studies (Bush et
al. 1975, Collins et al. 1972) compared TLC and GC/ECD. In both studies, the
pPCB values obtained were: comparable. However, the study by Bush et al. indi-
cated that. the TLC results were generally- lower than ‘GC/ECD.

3. Tota] Organic Ha]xde Ana1yses _

Tota] organic halide ana]ys1s can be used to estimate PCB concen-
trations for guiding field work, but is not“appropriate for verification or
;enforcement -analyses: - ‘A:total: organ1C'ha11de ana1y51s indicates the presence

of chlorine: and‘sometxmes theother” halogens “Many of the technigues also
detect.inorganic. chlor1des such as sodium chloride.  The reduction of organo-
chlorlne ta: free:chloride: jor with” meta]]xc ‘sodium can be used for PCB analy-
sis. The:free.chloride ions can be then detécted colorimetrically (Chlor-N-
Gi18) or by a chloride jon-specific electrode (McGraw-Edison). The perfor-

. mance of these kits has not been tested with any matrix other than mineral
“oil. X-ray. f]uorescence (XRF)-has+also*been studled as a PCB screening tech-
anue (McQuade 1982 Schwa]b and Marquez 1982) :

D. Select1on of<Apgr*pr1ate Methods

1. Criteria for Selection

The primary criterion for an: enforcement method is that the data be
highly reliable (i.e., they are ‘legally defensible). This does not necessarily
imply that the most exotic, state-of-the-art methods be employed; rather that
the methods.have a.sound scientific basis and validation data to support their
use. Many other criteria also enter into’ select1on of a method, including
accuracy, precision, reproduc1b1]1ty, comparab1]1ty, consxstency across ma-
trices, avallabt]lty, and-cost. ‘

For PCB sp111$, it is assumed that the sp111s will be re]atzve]y
fresh and 'therefore that PCB mixtures will genera11y resemble those in com-
mercial products (i.e., Aroclor®). "It is further assumed that, for most of
the matrices likely to be encountered the’ 1eve]s of lnterferences will be
relatively..low.- ,

2. Selection of Instrumental Techniques

‘Based upon the above criteria and assqmptxons either GC/ECD or
GC/MS, should: provide suitable data**'Since GC/EC “included :in more -stan-
~ dard.methods .and*since the’ techn1que is"more Wit ed, it appears: ‘topbe
the techniquesofichoiceissThe primary methods ‘réconmended bélow are all;;based
. on GC/ECD:instrumental- ana]ys1s.v Some of ‘the secondary and’ conflrmatory tech-

niques.are based:on:GC/EIMS."
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3. Selection of Methods

Idea]ly, a standard method wou]d be ava1lab1e for each matr1x lxke]y
“to be encountered in.a PCB- sp1ll ~The matrices of concern include solids (som]
sand, sediment, bricks, asphalt, wood etc.), water, oil; surface wipes, and
vegetat1on. The methods for these.matrices are summar11ed in Table 22 and
discussed in detail below. A primary recommended method is givenrand should
" be used in most sp111 instances. - The secondary method -may be useful for con-
firmatory ' ‘analyses; or.where the situation (e.g., high level of interferences)
indicates ‘that.the’ prlmary method is not app]rcab]e The methods used must
be documented or referenced.

a. Solids (Soi] S'a'nd 'Sed‘iment" Bricks Asghalt Wood, Etc.)

.....

_mended method. The secondary methods - Method. 8250 and Method‘8270' are GC/MS
analogs. Method 8080 en
column chromatographic Ieanup gand a GC/ECD 1nstrumenta] determlnat1on A
“total area quant1tat1of.versus Aroclor-standards is specified. No qualitative
criteria aré's jed. detectlon ]1m1t of 1 ug/g is prescrlbed No valida-
’t\on data are

3 les (brlcks aspha]t wood etc.) shou]d be readily
extractab]e us1ng a Soxhlet extractor .according -to EPA:Method ‘8080 (USEPA
1982e). The sample must be crushed-and subsampled to ensure proper so]vent
contact. AN

b. Water

EPA Method 608. (USEPA 1984e) is recommended as the primary
method. This is one of the "priority pollutant" methods and involves extrac-
tion of water samp]es with dichloromethane. An optional:Florisil ‘column
chromatographic’ c]eanup and also an optional sulfur removal are glven Sam-
ples are analyzed by GC/ECD and quantitated against the total ared of Aroclor
standards. No qualitative criteria are given. This method ‘has;.been exten-
sively validated and complex recovery and. precision equations:are given in

_the method for seven Aroclor mixtures. The average _recovery. is about 86% and
average ‘overall prec1510n about ., 26%. The average recovery and precision
for the more common Aroclors. (1242 1254, .and 1260) are about 78%:and * 26%,
respectively. Detection limits are not given.in the current version (USEPA
1984a), although they were listed as between 0.04 and 0.15 pug/L for ‘the seven
Aroc]or mixtures listed as priority pollutants in the method validation study
(Millar et al. 1984).

c. 0ils

L

Gk PN Spi]]“éd AR
method‘(Bellar and ‘Li
Hfluids” “and: waste,o
*such” as“eapacitor” T n
priate factor (e. g., 13 1000)

Six opt1ona1 c]eanup techniques ‘areé“given.
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The sample may be analyzed by GC/ECD as the primary method. Secondary instru-
mental choices, also presented in the method, are GC/HECD, GC/MS, and capil-
lary GC/MS. PCBs are quantitated by either total areas or the Webb-McCall
(1973) method. No qualitative criteria.are given. QC criteria are given. A
detection 1imit of 1:mg/kg is stated,-although it is highly dependent on the
amount of dilution required. An interlaboratory validation study (Sonchik

-and Ronan 1984) indicated 81 to 126% recoveries for different PCB mixtures,

with an average of 97% for Aroclors 1242, 1254, and 1260, as measured by ECD.
The overall method precision ranged from-t 11 to + 55%, with an average of

t 12% for Aroclors 1242, 1254, and 1260. The method validation statistics
were presented in-more detail as regression equations.

d. Surface Wipes

No standard method is available for analysis of PCBs collected

_on surface wipes. However, since this matrix should'be{relatigely clean and

easily extractable, a simple hexane extraction should be:sufficient. Samples
should be analyzed according to EPA Method 608 (USEPA 1984a), except for.
Section 10.1 through 10.3. 1In lieu of these sections, the sample should be
extracted three times with 25 to 50 mL of hexane. The sample can be extracted
by shaking for at least 1 min per extraction in the wide-mouthed jar used for
sample storage. Note that the rinses should be with hexane so that solvent

~exchange from methylene chloride to hexane (Section 10.7) is not necessary.

e. Vegetation

The AQAC (1980a) procedure for food is recommended for analysis
of vegetation (leaves, vegetables, etc.). This method involves extraction of
a macerated sample with acetonitrile. The acetonitrile is diluted with water
and the PCBs extracted into petroleum ether. The concentrated extract is
cleaned up by Florisil column chromatography by elution with a mixture of ethyl
ether and petroleum ether. The sample is-analyzed by GC/ECD with quantitation
by total areas or individual peak heights:as compared to Aroclor standards.

No qualitative criteria are given. Validation studies with chicken fat and
fish (Sawyer 1973) are not relevant to the types of matrices ta.be encountered
in PCB spills. o

4. Implementation of Methods

. Each laboratory is responsible for generating reliable data. The
first step is preparation of an in-house protocol. This detailed "cookbook"
1s based on methods cited above, but specifies which options must be followed

‘and provides more detail in the conduct of the techniques. It is essential

that a written protocol be prepared for auditing purposes.
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Each laboratory is responsible for generat1ng validation data to
_demonstrate the performance of the method in the. Taboratory. This.can be
" done .before processing of samples; however, it"is often impractical. Valida-
tion of method performance (replicates, splkes 'QC samples, etc.) while ana-
lyZIng field samples is acceptab]e ,

Changes in the above methods are acceptable, provided the changes
are documented and also provided that they do not affect performance. Some
minor changes (e.g., substitution of hexane for petro]eum ether) do not
generally require validation. More s1gn1f1cant changes (e.g.., substitution
of a HECD for ECD) will _reguire documentatlon of equxvalent performance

E. Quality Assurance

Quality assurance must be applied throughout the entire monitoring
- program including the sample. p]annlng and collection phase, the laboratory
analysis phase, and the data processwng ‘and interpretation phase.

~ Each partlcwpatlng EPA or EPA contract ]aboratory must -develop a
quality assurance plan (QAP) according to EPA guidelines.(USEPA 1980). Ad-
ditional guidance is-also available (USEPA 1983). The quality assurance plan
must be submitted to the regional QA officer or other. appropriate QA off1c1a1
for approval prior to analysis of samp]es

1. QuaIity Assurance Plan

The elements of a QAP (U. S EPA, 1980) include:

T1t1e page
Table of contents
Project description
Project organization and responsibility
QA objectives for measurement data in terms of precision, ac-
curacy, completeness, representativeness, and comparability
Sampling procedures—
Sample tracking and-traceability
Calibration procedures and frequency
Analytical procedures »
Data reduction, validation and reporting
Internal quality control checks
_Ferformance and system audits
Freventive maintenance -
Specific routine procedures used to assess data precision,
accuracy and’ comp]eteness
Cerrective action
Quality assurance reports to management
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2. Qua]ity,Contro]

Each laboratory that uses thxs method must operate a formal quality

control (QC) program. The minimum - requ1rements .of “this program consist of an

initial and continuing. demonstrat1on of -acceptable laboratory performance by
the analysis of ‘check samples, ‘spiked blanks, .and .field blanks. The labora-
tory must maintain perfarmance records. whlch define the quality of data that
are generated : .

" The exact qua11ty contro] measures w111 depend on the laboratory,
type and ‘number of samples, and cllent requirements. . The QC measures should

be stipulated in the QA' Plan. . The .QC measures discussed below are’ ‘given for

example only. Laboratories must decide on which of the measures below, or
additional measures, will be required for each situation.

a. Protoco]s

V1rtua]1y 311 of the avallab]e PCB methods contain numerous
optlons and general-instructions. “Effective implementation by a laboratory
requires the preparation of a. detalled analysis protocol which may be followed
unambiguously in the’ ]aboratory .This, document:should contain-working instruc-

" tions.-for all’ ‘steps’ of ‘the: ana]ysxs. Thls document also -forms the b351s for
-conducting an audlt : . , : ,

b. Certification and Performance Checks

Prior to the analysis of- samp]es the Taboratory must define
its routine performance At a m1n1mum, this must include demonstration of
acceptable response”factor precision with at least three replicate analyses
of a calibration solution; and analysis of a blind QC check ‘sample (e.g., the
response factor calibration solution at unknown concentration: submitted by an
independent QA officer). Acceptable criteria for the: precision and the ac-
curacy of the QC check sample analysis must be presented in the QA plan.

Ongoing performance checks should include periodic repetition
of the initial demonstration or more elaborate measures. More.elaborate mea-
sures may include control charts and analysis of QA check samplés containing
unknown PCBs, and possibly with matrix interferences.

c. Procedura]‘gc :

The various steps of the ana]yt1cal procedure should have qual-

ity control measures. These include, but are not limited to, the following:

Instrumenta] Performance: - Instrumental performance cri-
teria and a system for routinely monitoring the performance -should be set out
in the QA Plan. Corrective action for when performance :does not meet the
criteria should also be stipulated:

-
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Quailtatlve Identwfmcatwon Any questionable results
shou]d be confirmed by a second analytical method. A least 10% of the
identifications, as well as any questionable resu]ts should be confirmed by
a second ana]yst

R - -Quantitation: At least 10X of all calculations must be
checked. The results should be manually checked after any changes in computer
quantitation routines.

~d.  Sample QC

Each sample and each sample set must have QC measures applied
to it to establish.the:data quality for each analysis result. The following
should be considered when preparing the QA plan:

Field Blanks: Field blanks are "analyzed to demonstrate
that the sample collection equipment has not been contaminated. A field blank
may be generated by using the sampling equipment to collect a blank sample
(e.g., using the water sampling equ1pment to sample laboratory reagent grade

-water) or by -extracting the sampling equ1pment (e.q., extractlng a.sheet of

fiTter paper.from-the-lot .used to collect wipe samples or rinsing the soil

sampling’ apparatus Jinto the sample -jar). A field blank must be collected and

analyzed for each type of samp]e co]lected

| Laboratory Reagent Blanks: “These’ b1anks are generated in
the 7aboratory .and are analyzed to assess contamination of’ g]assware reagents,
etc., in the ]aboratory Genera]ly, a reagent blank ‘is processed through the
entlre analysis process. Although in special circumstances, additional reagent
blanks may be generated which are processed through only part of the procedure
to isolate sources of contamination. At least one laboratory reagent blank
must be generated and analyzed for each type of sample analyzed.

Check Samples: These samples contain known concentrations
of PCBs in the sample matrix. They are analyzed along with field samples to
demonstrate the method ;performances - The PCB concentrations may be known to
the analyst.

" Blind Check Samples: These samples are the same as the
check samples d1scussed above, except the PCB.concentration is not known to
the ana]yst o

Rgplicate,Samp]es One sémp]eifrdm each batch of 20 or
fewer will be analyzed in triplicate. The sample is divided into three rep-
licate subsamples and all. these subsamples carried ‘through the analytical pro-
cedure, blind to the analyst. The results of these analyses must be compara-
b]e within the llmlts requlred for splked samp]es

§p1ked Samp]es The sen51t1v1ty and reprodUCIBwllty must
be demonstrated for any;method used to report’vVerification data. This can be
done by analyzing sp1ked blanks near the required detection limit. Yo demon-
strate the ability of the method to reproducibly detect the spiked sample,
one or more spiked samples should be analyzed in at Yeast triplicate for each
group of 20 or fewer samples within each sample type collected. Samples will
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imentatlon er

“ be spiked with a PCB mxxture s1m11ar to that spl]]ed (e g., Aroclor 1260) N
,Example concentratlons are: S £
. X 7
"'M'a'fé’ix Spike Level
Soil, -etc. " 10 pg/g (IO'ppm)
Water 100 pg/L (100 ppb))

Wipes 100 pg/wipe (100 pg/100 cm?)

Quantitative technlques must detect the sp1ke ]eve] w1th1n 130X for all spiked

samples.
.. .8 fTSample Custqu o =
o | Z‘A :Qualwty Assurance P]an, the” cha1n-of~custody
protocol m A cha1n-of-custody provides defensible proof of
~the- sample a ty...:The:less ‘rigorous samp]e traceabl]lty docu-

Y. proyvi. ;recurd .of :when operations- were performed and. by
wnbm.ﬁ's_ ple traceability.is not acceptab]e for enforcement acthltles

) Cha1n~of-custody 1s requ1red for analyses which may result in
legal proceedlngs -and_where the data may be subject to legal scrutlny.,_,;
Chain-o f*custody prov1des conc]ustve written proof that samp]es are taken,
transferred, prepared,gand ana]yzed in an unbroken 11ne as ‘a.means to. malntaln
sample 1ntegr1ty- A.sample is in custody if: : :

- It is xn  the possess1on of an author1zed 1nd1v1dua1

- It is in the field of vision of an authorized
individual;
- It is in a deSignated secure area; or

- It has been placed in a locked container by an
authorized: 1nd1v1dua1 ‘

A typ1ca\ cha1n‘of~custody protoco] contains the following elements:

1., Unlque sample 1dent1f1cat1on numbers

21.7 Records of samp]e container preparatlon and 1ntegr1ty
pr1or to samp]tng. .

3. Records of the samp]e col]ectlon such as: -

Spec1f1c Iocatlon of sampl1ng

N
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"F1111ng

’Date of co]1ect1on

Exact txme of coXlect1on
Type of sample taken (e.g., air, water, soil).
In1t1a11ng each entry.

Enter1ng pertwnent information on Cha1n"0f”
custody record.

Maintaining the samples in one's possession or
under lock and key

Transport1ng ‘or. sh1pp1ng the samples to the
ana]ys1s‘ aboratony

tﬁthe chain-of-custody records.

w3

The chain-of-custody records must accompany the

samples.

Unbroken custody during shipping. Complete shipping

records must be retained; samples must be shipped in
locked or sealed (evidence tape) containers.

2

E ‘for

| Laboratohy_chain-of-custody procedures consist of:

Receiving the samples.

Checking‘each sample for tampering.

Checking each sample against the chain-of-custody

records.

Checking éach sample and noting its condition.

Ass1gn1ng a sample custodian who will be responsible

'ta1n1ng chain-of-custody.

Ensurlng that all man1pu1atlons of the sample are

F. Documentation and Records

_vfMa1nta1n1ng the s1gn-offs for every transfer of each
:ffsample on the chain-of-custody record.

PR L

Each laboratory is. responsible for maintaining complete records of

the analysis.

A detailed documentation plan should be prepared as part of



the QAP. Laboratory notebooks should be:used.for handwritten-records. Digi-
tal or other GC/MS data must be archived on magnetic tape, disk, or a similar
device. Hard copy printouts may also be kept if desired. Hard copy analog
data from strip chart recorders must be archived. QA records should also be
retained. : R
The documentation must completely describe how the analysis was
performed. Any variances from a standard protocol must be noted and fully
described. Where a procedure lists options (e.g., sample cleanup), the op-
tion used and specifics (solvent volumes; digestion times, etc.) mast be
stated. ' “

) © ~~The remaining samples and extracts should be archived for at least

Z months or until the analysis report is approved by the client organization
{whichever is Tonger) and then disposed.unless.other arrangements are made.
The magnetic disks or' tapes, hard. copy.chromatograms, hard copy: spectra, quan-
titation reports, work sheets, etc., must be archived for at least 3 years.
A1l calculations used to determine.fina). concentrations must be documented.

An example“of "each type of calculation should be submitted with each verifi-
cation spot. iAo

2

,G. képortingﬁResuIts

Results of ;pa]ygiSfyi]IAGQrﬁéiiﬁépéfEépdﬁﬁed as follows:

‘Matrix ' "Reporting Units
Seil, etc. | ﬁQ'PEQ}QZBF?;;mpIe (ppm)
Water N ﬁ§‘§6§7iwof sample (pom)
Surfaces (wipes) - .‘A ' pﬁ'PCB?@ipe~(ug PCB/:20 cm?)

In some cases, the results are to be reported by homolog. In this
case, 11 values are reported per sample: _one each for the 10 homolegs "and
one for the total. Some TSCA analyses require reporting the results in terms
of resolvable gas chromatographic peak (U.S..EPA, 1982c, 1984e). In these
cases,the ‘number of results reported equals.the.number of peaks observed on
the chromatogram. These analyses are generally associated with a regulatory
cutoff (e.g., 2 ug/g per resolvable chromatographic peak (U.S. EPA, 1982c,

1984):*:In*thesefcaseéﬁit‘ﬁéyfb'“suffiéiéht,;dgggnding on the client organi-

zation's request,‘to*report only“those peaks which are above the requlatory
cutoff. : . e '

%tation.standard, the re-
/g sample.” TSCA regulates all--

Bz
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