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DEFINITIONS 

Aroclor 

Certificate of Disposal 

Chemical Waste Landfii 

Destructive Samples 

Draft EPA Method 4020 e 
EPA Method 8080 

Hydrohammer 

Kettleman, California 

Outdoor Electrical 

PCB(s) 

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)(l)(ii). 

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. 
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Restricted Access Area e 

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/100cm2 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. 

V 
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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 PlanPCB 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 l), 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 I.B. 10 of the Interagency 
Agreement (IAG) (DOE 1991) which provides a mechanism to expedite a Risk 
ReductionEource 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 (WETS). 

a 

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 (RFCA) (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-1 102/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 WETS. The study, documented in Assessment of Potential Environmental 
Releases of PCBs Preliminary AssessmentASite Description, (EG&G 199 1) 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 I.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 i d e n ~ i e d  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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Building 
Number 

Sample Aroclor Aroclor Aroclor Aroclor 
Number ~ ~ t r i d  1242 1248 1254 1260 

OPm) (PPm) (PPm) OPm) 

883 

515/516 

CT00016EG CONCRETE U 2.5 1 .o 0.1 

SS00625ST SOIL U U U 26.0 
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Table 2-1. Pre-Remediation Soil and Concrete Levels q F  
500-905 PCB-10 555/558 I SS00385ST I SOIL I U I U I U I 480.0 

500-905 I PCB-10 555/558 I CT00028EG I CONCRETE I U I U I U I 0.4 

540.0 I I I 
661/675 I CT00039RM I CONCRETE I U I U I U I 0.1 

800-1207 I PCB-17 883 I SS00470ST I SOIL I U I I 160.0 I U I U 

800-1207 I PCB-17 

500-900 I PCB-20 

515/516 I CT00036EG I CONCRETE I 0.9 I U I U 1 0 . 9  500-900 I PCB-20 

700-1102 I PCB-21 '0 776 SS00503ST SOIL U U U 480.0 

776 CT00003EG CONCRETE U U U 56.0 

559 SS00385ST SOIL U 190.0 U U 

700-1102 I PCB-21 

500-902 I PCB-23 
~~ 

559 I CT00004EG I CONCRETE I U I U I U I 0.04 500-902 I PCB-23 

700-1104 I PCB-24 708 SS00583ST SOIL U U 860.0 U 

708 CT00008EG CONCRETE U U U U 

707 SS00325ST SOIL U U 1600.0 U 

700-1104 I PCB-24 

700-1103 I PCB-25' 

750 I SS00513ST I SOIL I U I 160.0 I U I U 700-1111 I PCB-26 

700-1111 I PCB-26 750 I CTOOOllEG I CONCRETE I U I U I U I U 

300-70S3 I PCB-33 371 SS00606ST SOIL U U U >50 

371 CT00030EG CONCRETE 1.3 U U U 

T I T 4 8 4  1 SOIL I U I 73.0 I U I 86.0 

600-1000 I PCB-37 662 SS00569RM CONCRETE U U 0.2 1.2 

1 

* PCB site 25 did not have any concrete to analyze 
3ChlorinsoilQ3 data indicated >SO ppm (EG&G 1991) 

Maximum Concentration 
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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 PlanPCB Removal Project (RMRS 
1995 b). 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 WETS landfill. Soil was 
removed in a similar manner, in one foot lifts. Detds  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 @.e., spoons/scoops). At a 
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 &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 (555/55 8 Substation) : 

Approximately 4.3 yd30f soil were removed from the northwest comer of the 555/558 substation 
using shovels during the first week of September 1995. The PCB-IO 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 yd3 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 
<lo 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. 0 
PCB-17 (Southeast Comer of Building 883): 

Approximately 22.1 yd3 of soil, 2 yd3 of asphalt and 8.5 yd3 of concrete were removed from the 
southeast comer 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 yd3 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 Corner of Building 776) 

Approximately 177 yd3 of soil and 10.7 yd3 of concrete were removed from the northwest corner 
of Building 776 with backhoes, front-end loaders, excavators, a hydrohammer, and hand shovels 0 
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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 yd3 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. 

0 PCB-24 West of Building 708): 

Approximately 24.1 yd3 of soil and 1.5 yd3 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 4 0  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 yd3 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. e 
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PCB-26 (East of Building 750): 

Approximately 12.1 yd3 of soil and 8.0 yd3 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 < lo  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 yd3 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 yd3 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 e25 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 @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. 

0 

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). a 
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Table 3-1. PCB Post-Removal Levels in Soil' 

Sample Aroclor 1248 Aroclor 1260 Location I Location 1 
Number Code 

PCB-10 555/558 SS00033RM U U 1.3 

PCB-12/13 I 661/675 I SS00455RM I U I U i 0.7 

PCB-17 883 SS00090RM 3.1 U U 

PCB-20 5 1515 16 SSOOOllRM U U 0.9 

PCB-21 776 SS00533RM U U 70.0 

PCB -23 559 SS00132RM 2.4 0.6 U 

PCB-24 708 SS00301RM U 3.2 U 

PCB-25 I 707 I SS00206RM I U 7.0 1 5.0 

PCB-26 750 S SO0 1 62RM 5.9 U U 

PCB-33 37 1 ss00002RM U U U 

PCB-37 662 S S 005 69RM 1.2 U 3.1 
PCB-37 662 S S 006 16RM U 2.5 0.6 

Maximum concentrations 



I 

PCB-12/13 
PCB-12/13 
PCB - 12/13 
PCB - 12/13 
PCB-12/13 
PCB - 12/13 
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CT00037RM U 
CTOOO38RM U 
CTO0039RM .07 
cTOoO4oRh4 U 
CTOOO41RM U 
cTOoO42RM U 

Table 3-2. Comprehensive Data Summary Method 8080 and 4020 
Samples Collected Per Site. 

Method 4020 
Immunoassay Results 
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e 
PCB-24 
PCB-24 
PCB-24 
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CT00008EG U 
CT00009EG U 
CTOOOlOEG U 

Method 8080 
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Method 8080 Method 8080 Method 4020 
PCB Site Sample Concrete Results Soil Results Immunoassay Results 

-PCB-26 
PCB-26 
PCB-26 
PCB-26 

SS00168RM 2.80 < l o  
SS00169RM(dup) <10 

SS00170RM 2.30 <10 
SSOOl71RM U < l o  
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Sample Number prefixes 

CT = Conwete 

SS = Soil 

U =not detected 
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PCB-20 (515/516 Substation) 

PCB-21 (Bldg. 776) 

PCB-23 (Bldg. 559) 

4.0 Waste Disposal 

5.8 0 

177 10.7 

27.2 2.5 

Approximately 500 yd3 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. 

PCB-24 (Bldg. 708) 

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 

destructive samples collected from the above mentioned sites were e10 ppm PCBs. Table 4-1 
shows the volume of PCB contaminated waste generated per site. 

. 8080 and removed to facilitate the excavation of underlying contaminated soils. All of the 

24.1 1.5 I 
PCB-25 (Bldg. 707) 

PCB-26 (Bldg. 750) 

PCB-10 (555/558'Substation) I 4.3 I 0 I 

~~ 

64.8 0 

12.1 8.0 

PCB-12/13 (661/675 Substation) [ 46.7 I 0 I 

~~ 

PCB-33 (Bldg. 371) 

PCB-37 (Bldg. 662) 

TOTAL 

PCB-17 (Bldg. 883) I 22.1 I 2 (asphalt) + 8.5 (concrete) I 

1.08 0 

85.1 0 

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-Specij-ic 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 yd3 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 yd3) 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 andanalyzed 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. 

/ 

0 
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SCALE: 1 "= 10' 
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CONCRETE PAD 
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E ACTIVE TRANSFORMER 
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REVlSlON N O '  DATE ACAD FILE. 
A 3/19/96 555PCB 10 

. .  . . .  

. .  . .  

............... . . .  
i-'. ~ ..:..<:. 

....... 2; ...< ... . . . .  ; ....... . . . . .  .:..27. 
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. . .  ...... . * , :. . . -  . .  
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. .  ...:.. . . . . . . . .  
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I 

DRWN. 

RMH . 

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 
Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor. 

CHKD. CHARGE NO. 

CLB . 38811800 

. . . . . .  , .  ..:; .; , ' 

... : . . . . . . .  .?..:.. 5 .. 1.. . 
I (. .... s . 3 .  . ' *  

. . . .  .:: . . . . . . .  . .  ,-., . . . . .  ..,.. ........ 
. . . . . . . . . . . . .  

~ ., .. ~ 

. . _ .  . 

Note: 
All samples are <lOppm PCBs by immunoassay analysis 

LEGEND: 
Q Sample Point 

;' * Split Sample 
/ ' U  'Not detected, 

. . ,  . . -sample numbers 
.RM are RFEDS 

1242: 
1248: U 
1254: U 
1260: I.3ppm 

REV NO. 1 DATE: I FILENAME 

A I 3/5/96 I555MRI  
~ 

. .  . . . . . . . . .  - 
. . .  ;MRI .GRID'  ; ..:!;-. :. *..;.' .;+, ,,(:. ,. . .  . .  . . , .  . .  

.' ' PCB-10111 (555/558 Substation) 



D 

. '. . . . . .  , B< :, 
. ,: 

PCB Site #12 
- .  

LEG END: 

I I I 
n n I 

PCB Site #13 
I 

rq SOIL REMOVED 

@ . MRI GRID NUMBER 

I .  

REVISION NO.: DATE: ACAO F I E  
A 4/3/96 66 1 PCBl2 

, .  



I) 

Aroclor 1016: U 
Aroclor 1221: U 
Aroclor 1232: U 
Aroclor 1242: U 
Aroclor 1248: U 

.Aroclor 1254: U 
Aroclor 1260: 0.12 ppm 

Aroclor 1016: U 
Aroclor 1221: U 
Aroclor 1232: U 
Aroclor 1242: U 
Aroclor 1248: U 
Aroclor 1254: U 
Aroclor 1260: 0.46 ppm 

Aroclor 1232: U 
Aroclor 1242: U 
Aroclor 1248: U ' 

Aroclor 1254: U 
Aroclor 1260: 0.44 ppm 

Note: 
All samples are <lOppm PCBs by immunoassay analysis. 

. . ,. 
* .  ' .+.,. . ,. 

LEGEND: 
6B Sample Point . 

REV. NO. DATE: FILENAME 

A 4/3/96 66 1 MRI 1 

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

. . ... . . .. 
. ' < e .  . .  . . , . . ... . .  



SS00443RM 

S SO04 4 €  

SS00447RMx 

Aroclor 1016: U 
Aroclor 1221: U 
Aroclor 1232: U 
Aroclor 1242: U 
Aroclor 1248: U 

RM 

-/ 
SS004 4 8RM 

Aroclor 1260: 0.27 ppn 

Aroclor 1232: U 
Aroclor 1242: U 
Aroclor 1248: U 
Aroclor 1254: U 

SS00439RM Aroclor 1260: 0.18 ppn 

roc lor  1016: U 
\ 

Aroclor 1248: U 
Aroclor 1254: U 
Aroclor 1260: U 

SS00441RMX 

1 3 ' 1  

... 

ALI sanples are  <IOppn PCBs by innunoassoy analysis. 

I 

LEGEND: 
I 0 Sample Point 

I sample numbers 

QEV NO I DATE. I FILENAMEz 

A I 4/3/96 I661MRI23 
. . .  

MRI. G R I D  &AY'OU 
PCB-l2/13 (Substation. 

. .. . . . . ,  

. .  - . .  
, .  

i... I . . .  . I. . I 

, . _. . .. 
, L  

, . .,::.. 
$ , :i--.: .<.I,.,, 



D 

. . .  

..L ;.:. .: . .... .._ . . . .  

. .  . .  

0 

SSOO462RM 
4 

SS00449RM 

r=167" 
s=50.1" 
u=43.4" 

SS00451RM 

4 SS00453RM 

I 
m 

SS00455RM. 

4 
ssoo 

4 
SS00458I 

4 

SS00459RM ' 

SS00454 i' 
00456RM 

7RM 

TS00460RM' 

Aroclor 1016: 
Aroclor 122 1 : 
Aroclor 1232: 
Aroclor 1242: 
Aroclor 1248: 
Aroclor 1254: 
Aroclor 1260: 

SS00450RM. ~. 

52RM 

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

Aroclor 10 16: 
Aroclor 1221: 
Aroclor 1232: 

...... - Aroclor 1242: 
Aroclor 1248: 
Aroclor 1254: 
Aroclor 1260: 

Note: 
All samples are <10ppm PCBs by immunoassay analysis. 

LEGEND: 
0 Sample Point 

Split Sample 
/ U Not detected 

SS ..... RM are  RFEDS 
sample numbers 

N 

-- ' 

0 2,5" . 5 feet . . .  . . . . . . . . . . . . .  . .  . . . . . . . . . . . . .  ' 2  ..... ,.'; '.. ......... 
, .  . 

. .  
2 . .  - '  

, , .I ..,, .: . 

U 
U 
U 
u 
U 
U 
0.67 ppm 

U 
U 
U 
U 
U 
U 
0.1 1 ppm 

REV. NO. DATE: FILENAME 

A 4/3/96 66 1 MRI4 
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. . . .  . .  ~ .:, . . . . . . . . .  . . . .  . . .  .,. . 

'.,. . . .  . _  . .  . . . . . . . . . . . . . . . .  . .  . . .  . . . .  
..I_ . . . . . . . .  .. . .  "L,.' 

,.:. . 
. . . . . .  . 

, :. . .... .-:..;; . . . . . . . . . .  
I): .': 1 '-.:.- : ._. _... 

..:.. . .  . .  . . . . . . .  

SS00464RH. 

Aroclor 1232: U 
Aroclor 1242: U 
Aroclor 1248: U 
Aroclor 1254: U 
Aroclor 1260: 0.42 ppm 

Aroclor 1016: U 

e 

SS00465RH 

SS00466RH 
@ 

SS00468RH 
Q 

Aroclor 1221: U 
Aroclor 1232: U 
Aroclor 1242: U 
Aroclor 1248: U 
Aroclor ,1254: U 
Aroclor 1260 0.27 ppm 

Aroclor 1016: U 
Aroclor 1221: U 
Aroclor 1232: U 
Aroclor 1242: U 
Aroclor 1248: U 
Aroclor 1254: U 
Aroclor 1260: 0.28 ppm 

. .  . . . . . . . .  
I : . , . .  - .  

Nc!k 
All samples are <IOppm PCBs by immunoassay analysls ' 

LEGEND: 
Sample Point 
Split Sample 1 U Not detected 

SS ... RM a re  RFEDS 
sample numbers 

N 

v 0 2.5 a5' feet  . . .  . . . . .  . . . . . .  . . . . . . . . . . . . . .  , I  . .  T\..' 
.....,... 

. . . . . . . . . . . . . .  . . /  , , (  , i  :";; '::;'.'. "'. . 
, .  

. . . . . .  , .  . . .  . , .  . 



. .  . ....... .. . . . . . . . .  '. , . _. , . , ';I , . . . . . . . . . .  . . . .  
. .  

B 

7' 

D 

19"" n 
I 

0 0 
SS00475RM 

SS00476RM 

6B 

SS00478RM 
SS00479RM (dup) 

0 
SS00480RM 

ssook2M.. r=130" 
s=62.4" 

Q '  
SS0048 lRM* 

SS00483RM 
Q 

\ 

, . .  
i ,  *.  . . .  .. : i:'.. ;. ' . . . . . .  . . . .  . .  . . . . .  . .  

. .- ........... 
%. . .  

9 .. I . .  
......... 
+..:'(.:<.. 

. . . .  -. .... ... .: 
'. .;.'.!:.',: . , :. 

. . . .  
I . .  

\ 
LAroclor 1016: U 

Aroclor 1221: U 
Aroclor 1232: U 
Aroclor 1242: U 
Aroclor 1248: U 
Aroclor 1254: U 
Aroclor 1260: 0.34 ppm 

. . . . . . .  

-Aroclor 1016: U 
Aroclor 1221: U 
Aroclor 1232: U 
Aroclor 1242: U 
Aroclor 1248: U 
Aroclor 1254: U 
Aroclor 1260: 0.13 ppm 

Note 
All samples are <lOpprn PCBs by immunoassay analysis 

LEGEND: 
6~ Sample Point 

U- 'Not detected 

. . .  

FILENAME: REV. NO. DATE: 

A 8/20/96 66 1MRI6: . .  

. . . . . . . . . . . . . .  
..... 
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e...:.. '- . . .." . I . . . - _  
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. .  . .. ., . . 

i ,  . ,  .. . 1 . .  . .  

LEGEND: 
0 BERM 

I I  
I I  u PAD 

I I  . .  

. . . . . .  -. i::: .: ., ::: ':,L>,. * .  . ,. 
. .  '.;L 

I .. , .i. .. . 

. .  :. ( ,  

'. 
" k, 

. .  . ~ . .  . .  ..;> ; . 
, ,.,. il L 

" I : \  :. . . !  . . .. ,. .. , . .  . -  .. 

GRATE 

SUPPORT FOR 0 . OVERHEAD 

ACTIVE TRANSFORMER 

11 1: OVERHEAD BUS 
(APPROX. 10' .HIGH) 

ASPHALT ALL AROUND BOTH 
CONCRETE PADS. 

REVISION NO.: DATE: A M  FILE: ' 

A 3/11/96 1 883PCB1i '  ' .: ', ' 

I .  

SITE SURVEY 'FOR " y - .  
REMEDIATION. 0.F:. PC8S.Y i 1,'. 

Soil/Concrete Removed 

PCB SITE # j  7 .  ..;; ' . 
. .  . 

DRWN: CLIENT , 
PROJECT NO.:. ' 

RFETS 9 8 8 0 6 3 0 0  j .  RMH 

CHKD LOCATION FIGURE NO.: :: , 
CI R GOLDEN, CO 



. . .  
,. . . . . . . . . .  . -~ . .  

D 

B 

2 

Aroclor 1016: U 
Aroclor 1221: U 
Aroclor 1232: U 
Aroclor 1242: U 
Aroclor 1248: 2.7 ppm 
Aroclor 1254: U 
Aroclor 1260: U i- 

* SS00089RM 

/ 
SS00087RM 

SS00092RM 

*SS00093R - SS00068RM / 
SS0007 1 RM 

- SS00094RM. 

/ SS00070RM. 

SS00073RM 

SS00097RM. 

. S S T R M *  , \ - SS00098RM 

- SSOOOBORM 

SS00102RM 

* SS00083RM S S O ~ I O ~ R M  
SS00084RM 

Aroclor 1016: U- 
Aroclor 1221: U 
Aroclor 1232: U 
Aroclor 1242: U 
Aroclor 1248: 0.30 ppm 
Aroclor 1254: U 

NoLe: 
All samples a re  <lOppm PCBs by immunoassay analysis. 

3088RM 

Aroclor 1016: U 
Aroclor 1221: U 
Aroclor 1232: U 
Aroclor 1242: U 
Aroclor 1248: 3.1 ppm 
Aroclor 1254: U 
Aroclor 1260: U 

7 

Aroclor 1016: U ' 

Aroclor 1221: U 
Aroclor 1232: U 
Aroclor 1242: U . 
Aroclor 1248: 1.3 ppm 
Aroclor 1254: U 

5RM Aroclor 1260: U 

/-- 

\Aroclor 1016: U 
Aroclor 1221: U 
Aroclor 1232: U 
Aroclor 1242: U 

IgRM Aroclor 1248: 1.8 ppm 
Aroclor 1254: U 
Aroclor 1260: U 

\Aroclor 1016: U 
Aroclor 1221: U 
Aroclor 1232: U 
Aroclor 1242: U 
Aroclor 1248: 0.47 ppn 
Aroclor 1254: U 
Aroclor 1260: U 

'Aroclor 1260: U 

. .  . . . . .  . .  .., . . 37 ,, _. ......... .:. ,:,..::;:; i :;, . . .  .. - .  ....... . . . . . . . . .  .+. ,: , . " . . , . 
........ :. . .>: . . . .  .... . .  

LEGEND: 
0 , Sample Point 
* Split Sample 

. U Not detected " 

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

. .  
' .N 

. .  . . .  

. ._. .  

REV. NO. I DATE: I FILENAME 

.,I 883MRI ., ', 

. . .  . .  , .  . 

3/5/96 
. . . . . . . . . . .  

A 
. . .  . .  , , i  . .  

. . .  . .  .- .... ..... ~ ...... ;.- _. - . _ _  . .  - .  .. 

. . ,  . 

. .  



. . -  e: LEGEND: 

. . .% 

OR 

UTILITY c COVER 

BERM 

CONCRETE SLAB 

SUPPORT BRACE 
FOR OVERHEAD 

ACTIVE TRANSFORMER 

SCARIFIED a 
0 . 4' DIA WOODEN COVER G R A V E L W I T H S 0 M E 

* 

T S o i l  Removed I 

LAMP POLE I 
V E G E T A T I O N - N O  

A P P A R E N T  S T A I N I N G  

J- 

REVISION NO.: DATE: A W  FILE 
A 3 /12 /96  51 5PCB2032  

, SOIL REMOVED' FROM,.::: 
PCB SITE #20 ' I  

FIGURE NO.: - ; ' ; ; j  
I.. . . .. . .  . 

. . .  

. .  : .  
. .  . . . . . . . . - 



. _ .  . . . - .  ._. ,  . . 

j" . 

-. 
SSOOO 17RM 

d .  0. 

. . d  

SSOOO 19RM 

SSOOO 12RM 

' SS00016RM. ; 

SS00013RM 
SS00040RM 

SS00018RM SS00014RM 

108" 

e 

Aroclor 1016: 
Aroclor 122 1 : 
Aroclor 1232: 
Aroclor 1242: 
Aroclor 1248: 
Aroclor 1254: 
Aroclor 1260: 

/- 

. 

L A r o c l o r  1016: 
Aroclor 1221: 
Aroclor 1232: 
Aroclor 1242: 
Aroclor 1248: . Aroclor 1254: 
Aroclor 1260: 

U 
U 
U 
U 
U 
U 
0.14 ppn 

U 
U 
U 
U 
U 
U 
0.93 ppm 

Note: 
All samples are <IOppm PCBs by immunoassay analysis 





Aroclor 1016 U 
Aroclor 1221: U . .  
Aroclor 1232 U 
Aroclor 1242 U 

Aroclor 1254: U 
Aroclor I260 15.0 ppm 

. .  

. .  . .  . 'Aroclor 1248: U - . . ' 

Aroclor 1232: U 
Aroclor 1016: U Aroclor 1242 u 
Aroclor 1221: U Aroclor 1248: U 
Aroclor 1232: U 
Aroclor 1242: U 
Aroclor 1248: U 
Aroclor 1254: U 
Aroclor 1260: 0.23 ppm 

Aroclor 1016: U 
Aroclor 1221: U 
Aroclor 1232: U 
Aroclor 1242: U 
Aroclor 1246: u 
Aroclor 1254: U 

roclor 1260 3.1 ppm 

roclor 1016 u 
roclor 1221: u 

Aroclor 1232: U 
Aroclor 1242: u 
Aroclor 1248: u 
Aroclor 1254: U 
Aroclor 1260: 11.0 ppm 

Aroclor 1016 0.19 ppm 
Aroclor 1221: U 
Aroclor 1232 U 
Aroclor 1242: U 
Aroclor 1248: u 
Aroclor 1254: U 
Aroclor 1260 3.0 ppm 

P 

.. 

B 

5 

SSOI 

ssa 

roclor LO16 

roclor 1232: 

Aroclor 1248: 
Aroclor 1254: 
Aroclor 1260 

Aroclor 1248: 
Aroclor 1254: 

SS00359RM* Aroclor 1260 

SS00355RM 
SS00379RM (dup) 

'95RM . @ 

SS00495RM* 

Aroclor 1010: 
Aroclor 1221: 
Aroclor 1232: 
Aroclor 1242: 
Aroclor 1248: 
Aroclor 1254: 
Aroclor 1260 

@ 

D. \ 
SS00364RM. 

363RM 
@ 

SS00367RM* 

SS00376RM 
6w @ 

SS00375RM 

U 
U 
U 
U 
U 
U 
0.94 ppm 

U 
U 
U 
U 
U 
U 
46.0 ppm 

U 
U 
U 
U 
U 
U 
70.0 ppm 

k A r o c l o r  1016: U 
Aroclor 1221: U 
Aroclor 1232: U 
Aroclor 1242: U 
Aroclor 1248: 3 
Aroclor 1254: U 
Aroclor 1260: 46.0 ppm 

Aroclor 1016: U 
Aroclor 1221: U 
Aroclor 1232 U 

Aroclor 1221: U ~~~~l~~ 1248: u 
Aroclor 1232: U A ~ ~ ~ ] ~ ~  12%: u 
Aroclor Iz42 
Aroclor 1248: U 

Aroclor 1260 0.80 pp 

\ a":c%: :% k . 0  ppm 

\-Aroclor 1016: U 
Aroclor 1221: U . 
Aroclor 1232: U 
Aroclor 1242 U 
Aroclor 1248: U 
Aroclor 1254: U \ Aroclor 1260 49.0 ppm 

L A r o C l o r  1016: U -  
Aroclor 1221: V 
Aroclor 1232: U 
Aroclor 1242: U 
Aroclor 1248: U 
Aroclor 1254: U \ Aroclor 1260: 0.60 ppm 

\--Aroclor 1016: U 
Aroclor 1221. U 
Aroclor 1232: U 
Aroclor 1242: U 
Aroclor 1248: U 
Aroclor 1254: U 
Aroclor 1260: 0.24 ppm * 

All samples are <25ppm PCBs by immunoassay analysis unless othewlse noted . 

I LEGEND: 
Q Sample Point 

Split Sample 
U Not detected 
SS ..... RM a re  RFEDS 

I. 
N 

REV NO. DATE: FILENAME 

A a/ 13/96 7 7 6 M R I  

. .  
. .  MRI GRID LAY 

PCB-21 .(NW of -Bldg,.  
. -  



, . .  . 
, . %  . .  

. >  . 
. .  . . .  . 

.. .. . . . . . _. - . ,, . , .  ~ , .  . . I '  . . 
1, " 

..' ,a. 

- _  I .- - 

NEW TRANSFORMER 

LEGEND: 
BERM 

I) CONCRETE PAD 

w ACTIVE TRANSFORMER 

SUPPORT FOR 
OVERHEAD 

- _ _ -  
- - _ _  - OVERHEAD BUS 

0 STAND PIPE 

Soil/Concrete Removed 

REVISION NO.: DATE: ACAD FILE: . 
.A 3/14/96 559PCB23 

. .  .. 



. . .  , .  . . . . . .  . . .  

Aroclor 1016: U 
Aroclor 1221: U 
Aroclor 1232: U 
Aroclor 1242: U 
Aroclor 1248: 2.4 ppm 
Aroclor 1254: 0.58 ppm 
Aroclor 1260: U Aroclor 1016: U 

Aroclor 1221: U 
Aroclor 1232: U 
Aroclor 1242: U 
Aroclor 1248: 0.46 ppm 
Aroclor 1254: U 
Aroclor 1260: U 

. .  ... -, . .  

2 7' 

Aroclor 1016: 
Aroclor 1221: 
Aroclor 1232: 
Aroclor 1242: 

SS00265RM' Aroclor 1248: 
Aroclor 1254: 
Aroclor 1260: 

Aroclor 10 16: 
Aroclor 1221: 
Aroclor 1232: 
Aroclor 1242: 
Aroclor 1248: 
Aroclor 1254. 
Aroclor 1260: 

Aroclor 1016: 
Aroclor 122 1: 
Aroclor 1232: 
Aroclor 1242: 
Aroclor 1248: 
Aroclor 1254: 

SS00144RM 

Aroclor 1016: U 1 Aroclor 1221: U 

U 
U 
U 
U 
0.1 I pplr 
U 
U 

U 
U 
U 
U 
0.096 ppi 
U 
U 

U 
U 
U 
U 
0.085. ppr 
U 
U 

Aroclor. 1232: U 
Aroclor 1242: U 
Aroclor 1248: 0.30 ppm 
Aroclor 1254: 0.12 ppm 
Aroclor 1260: . U 

All Samlpes are <10 ppm PCB's by Immunoassay analysis 

I I REV NO I DATE I FILENAME 

. .  

@ Sample Point . .  

U Not .detected 

. .  . .  

. .  
. . . . . . . . .  

. ,. - .: . _  ..... _i.<... ...... .>.,,:: ..... :,?,;.' . . .  
*: . '. '1 , , .. i:, 

. ..,. . . . .  .I. : ... 
,L ......... 9 .  .. 7 ......... 

. . .  . :.. . .  . .  . . . . . . . . . .  . . . .  ... 

. . . . . .  . . . . . . . . . . .  . . . . .  ;. . . .  
. . . . . .  .: . . , < ; -. .; . . .  



I 

BERM ' 

1 1 CONCRETE SLAB 

+ FENCING 

SUPPORT BRACE 
FOR OVERHEAD 

w TWV\ ACTIVE TRANSFORMER 

ELECTRICAL OUTLET BOX 
FROM BUILDING 

OVERHEAD JUNCTION BOX 
(APPROX. 12 '  OVERHEAD) I 1 

- _ _ - _  _ _ _ _ _  OVERHEAD BUS 



I) 

I) 

REV. NO. 

D A 

*' a 
0 
d 

d 

a 

0 

d D o  A 

0 

DATE: 'FILENAME: 

d o  
0 

d 
0 d 

DRWN: 

RMH 

Q 
a 

a 

Ll 

A 

CHARGE NO.: CHKD: 

C LB 9 8 8 0 6 3 0 0 

A Q d  
A a 

0 

U 
a 

D 
d 

Q L l  

0 

a A 

0 7 . . . . . . . .  . .  
. . .  . . . . . . . .  . . . . . . . . .  . . . . . . . .  . . . . . . . . .  . . . . . . . .  

ss002s 

. . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  

SS00300RM SS00299RM 

. . . . . . . . .  . . . . . . . . .  . . . . . . . . .  . . . . . . . .  . . . . . . . .  . . . . .  1 . . . . . . . . . . . .  . . . . . . . .  0309RM 
SS00320RM [( . . . . . . . .  . . . . . . . .  . . . . . . . .  . . . . . . . .  . . . . . . . .  . . . . . . .  . . . . . . .  . . . . . .  . . . . . .  . . . . .  . . . . . .  . . . . .  . . . . .  

. . . .  

A 

Q 

- 'SS00312RM SS0031 IRM 
33 I9RM' 

SS00315RM 

' ssoc 

SS003 I3RM 

\ r =  184" 
s=55.2" 
u = 47.8 .' 

SS00317RM SS00316RM' 
I . .  

I .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: 0.58 ppm 
Aroclor 1260: U 

N 

LEGEND : 
@ Sample Point 

Split Sample 
U Not detected 
SS ..... RM are  RFEDS 
sample n u m b e r s  

0. 
I ORM. 

\ 

Aroclor 1016: U 
Aroclor 1221: U 
Aroclor 1232: U 
Aroclor 1242: U 
Aroclor 1248: U 
Aroclor 1254: 3.2 ppm 
Aroclor 1260: U 

1 RM' 

Aroclor 1016: U 
Aroclor 1221: U 
Aroclor 1232: U 
Aroclor 1242: U 
Aroclor 1248: U 
Aroclor 1254: 2.1 ppm 
Aroclor 1260: U 

/- 

Aroclor 1016: U 

Aroclor 1242: U 
Aroclor 1248: U 
Aroclor 1254: 0.04 ppm 
Aroclor 1260: U 

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

Aroclor 1016: U \i 314RM Aroclor Aroclor 1221: 1232: U U 

Aroclor 1242: U 
Aroclor 1248: U 
Aroclor 1254: 0.32 ppm 
Aroclor 1260: U 

A l l  samples are <lOppm PCBs by immunoassay analysis. 
doncentrated sample points indicate 
additional soil removal a f te r  first 12" of soil. 

A I 3/12/96 I 7 0 8 M R I  

M R I  G R I D  LAYOUT 
PCB-24 (Bldg. 708) 



I 

. .  .. , 
. .  
. . .  
.: i . . .  . .  . . .  

,?.'.d ,'.' . .,.. 

.... 

LEGEND: 

\ 
I 

I 

- . . - . . -  WOODEN FENCE . 
(APPROX 3' HIGH) 

I I CONCRETE PAD 

. (  . .  
. . . . . . . . . . . . . . . . . . . . . . .  

. . .  . .  
:I I , ' ?  , ,  ; '  , .' 

. ' < '  : ' , '  . .  

une f fec ted  by - 

Remedin t  ion 

ACTIVE TRANSFORMER 

I .  

REVlSlON NO.: ' DATE: ACAD FILE: . 
A . 3/20/96 707PCB25  . .  



1, 

D 

SSOO I 

. \ . . - . .  - .  . - .  .. 
. .  

. .  

SS00178RM \ 98RM 

Aroclor 1016: U 
Aroclor 1221: U 
Aroclor 1232: U 
Aroclor 1242: U 
Aroclor 1248: U Aroclor 1016: U 
Aroclor 1254: 7.Oppm Aroclor 1221: U 
Aroclor 1260: 5.0ppm Aroclor 1232: U 

Aroclor 1242: U 

Aroclor 1016: u 
Aroclor 1221: u 
Aroclor 1232: U 
Aroclor 1242: U 
Aroclor 1248: U 
Aroclor 1254: 1.8ppm S00216RM (dup) Aroclor 1260: 0.26ppm 

LEGEND: 
h, 6% Sample Point 

REV. NO. DATE: FILENAME: 

3 /20 /96  707MRI A 

Aroclor 1016: U 
iS00176RM Aroclor 1221: U 

Aroclor 1232: U 
Aroclor 1242: U 
Aroclor 1248: U 
Aroclor 1254: 0.3lppm 
Aroclor 1260: 0.22ppm 

SSOO 175RM 

Aroclor 1016: U 
Aroclor 1221: U 
Aroclor 1232: U 
Aroclor 1242: U 
Aroclor 1248: U 
Aroclor 1254: 1.lppm 

iS00174RM Aroclor 1260: U 
iS00191RM (dup) 

SOO173RM 

Aroclor 1016: U 
Aroclor 1221: U 
Aroclor 1232: U 

iS00172RM Aroclor 1242: U 
Aroclor 1248: U 
Aroclor 1254: 0.84ppm 
Aroclor 1260: 0.55ppm 

Note: All s a  mles a re  
<25 ppm P&3*s b 
Immunoassay anai'ysis 

.. ... .. . 
..: , .'..;,. . . . .  

1Y .. . .. . .  

. .. -, . .. ; .. . MRI GRID-  LAYOUT , ' t  
* ' Split Sample 
U No.t .detected 
SS ..... RM are  RFEDS 
samDle numbers 

PCB-25 (Bldg; 707).:','- . .  

. .  # ~ . ;  .: _, ,, 

A' . .. . .. . , . . .  . 
. .  . . : 

1- I 



LEGEND: 

BERM 

0 

0 

---- 

CONCRETE PAD 

GRATE 

CONDUIT STUBS 

SUPPORT FOR 
OVERHEAD 

ACTIVE TRANSFORMER 

OVERHEAD BUS 
(APPROX. 10' HIGH) 

UNDERGROUND 
CONDUIT 

( .  , . 

I 

ACAD FILE: DATE: REVISION NO.: 

A 3/19/96 75OPCB26 

SITE SURVEY FOR 
REMEDIATION OF .PCBS . . '  

PCB SITE #26 
PROJECT NO.: 

98806300 RFETS 

'GOLDEN. CO 
I I 



D 

ID 

.- 

Aroclor 1016: U 
Aroclor 1221: U 
Aroclor 1232: U 
Aroclor 1242: U 
Aroclor 1248: 2.8 ppm 

SS00128RM *SSri0127RM Aroclor 1254: U 
Aroclor 1260: U SS00126RM 

SSOO 123RM SSOOl24RM 

SS00168RM' 
Q Aroclor 1016: U 

SSOO 167RM /Aroclor 1221: U 
SS00169RM (dup) o Aroclor 1232: U 

Aroclor 1242: U 
Aroclor 1248: 2.3 pprn 

'SSOO 1 18R d Aroclor 1254: U 
Aroclor 1260: U 

SSOO 170RM. 

SS00166RM 

SS00165RMo 

Aroclor 1016: U 
SS00163RM Aroclor 1221: U 

Aroclor 1232: U 
Aroclor 1242: U 
Aroclor 1248: 0.04 ppm 

SS00161RM Aroclor 1254: U 

SS00162RM. SSOC 114RM 

0 Aroclor 1260: 0.05 ppm 
SS00160RM8 

Aroclor 1016: U 
Aroclor 1221: U 

8 Aroclor 1232: U 
SS00109RM Aroclor 1242: U 

Aroclor 1248: 0.16 pprn 
Aroclor 1254: U 

SS00130RM (dup) 0 

Aroclor 1260: U 
SS00171RM' 

0 

Aroclor 1016: U 
Aroclor 1221: U 

SS00106RM SS00104RM 

Aroclor 1016: U Aroclor ,1016: 
Aroclor 1221: U Aroclor 1221: 
Aroclor 1232: U Aroclor 1232: 
Aroclor 1242: U Aroclor 1242: 
Aroclor 1248: 5.9 pprn Aroclor 1248: 

- Aroclor 1254: U Aroclor 1254: 
Aroclor 1260: U Aroclor 1260: 

Aroclor 1232: U 
Aroclor 1242: U 
Aroclor 1248: 0.60 ppm 
Aroclor 1254: U 
Aroclor 1260: 0.05 pprn 

Note: 
All samples a re  <10ppm PCBs by immunoassay analysis. 

. . . . . .  . .  



w 
' -  

371-2 

TRANSFORMER 
'SWITCHES 

1 Soil Removed 

LEGEND: 
0 BERM 

RMSION NO.: DATE: ACAD FILE: 
A 7 /7/96 77 lPCRRR 

SITE SURVEY FOR 
REMEDIATION O F  PCBs 

P C B  SITE #33 
PROJECT NO.: 

RFETS 98806300 
FIGURE NO.: 

GOLDEN, CO 



I 1 
. .  

D 

B 

' REV NO DATE. I FILENAME: 

.. . . 

._ . 

S S 0 0 0 0 5 R M \ @ sso 

SSOOOOlRM 
SS00010Rh(dup) 

@ S  
@ S S O O ~ O ? R M  

- I  

104RL 
\ 

00002 

Aroclor 
Aroclor 
Aroclor 
Aroclor 

\ Aroclor 
Aroclor 
Aroclor 

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

U 
U 
U 
U 
U 
U 
U 

I* - Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 

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

Note: 
All samples are <10ppm PCBs by immunoassay analysis, 

1: LEGEND: 

U 
U 
U 
U 
U 
U 
U 

A I 3/5/96 1 371MRI 
Q Sample Point 
* Split Sample 
U Not detected 
SS .... RM are  RFEDS 
sample numbers 

I 
N -  - 

. .  

. .  . , . . :.- . . . . *., . .  

MRI GRID LA 





.. 

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

SDO54ORY 

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

5,-'10,. 

. SSlO55ORY 

L A r o c l o r  1016: U 
Aroclor 1221: U 
Aroclor 1232: U 
Aroclor 1242: U 
Aroclor 1248: U 
Aroclor 1254: U 
Aroclor 1260: 0.38 ppm 

Aroclor 1016: U 
Aroclor 1221: U 
Aroclor 1232: U 
Aroclor 1242: U 
Aroclor 1248: U 
Aroclor 1254: U 
Aroclor 1260: 0.11 ppm 

r-53.5 

SMO55BRY 

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

Note: 
All samples are <25ppm PCBs by immunoassay analysis. 

REV. NO. DATE: FILEYAME 

LEGEND: . A  8/5/96 662MRI12 
BB Sample Point 
* ' Split. Sample 

SS RM' ar,e RFEDS 

. . . .  . . . . . . . . . . . . . . . . . . . . .  . . .  . - . . . .  
. .  

. . .  
( -::. . . . .  ... . . . . . . .  

N. : 
. . . .  U. Not detected . MRI GRID'LAYOUT . .  

PCB-37 '(Bldg.',. 662) 

._ 

, . .  . .  . .  .-: , 
i- . 

..... . 
sample numbers 

. .  

. .  

. ,  

. . .  . I' 

. . . .  . . 



SS! 

0 

S 

ssc 

REV NO 

A 

Aroclor 1016 U 

Aroclor 1232 U 
Aroclor 1242: U 
Aroclor 1248: U 
Aroclor 1254: U 
Aroclor 1280: u 

DATE. FILENAME 

8/2/96 662MRI3 

Ar0clor 1016 u 
Aroclor 1221: u 
Aroclor 1232 U 
Aroclor 1242: U 
Aroclor 1248: 1.2 ppm 
Aroclor 1254: U 
Aroclor 1280: 3.1 pprn 

SS00563RM* SS00585RM (dup) 

67RM 
SS00568RM 

0 

Aroclor 

Aroclor 
Aroclor 
Aroclor 
Amclor 
Aroclor 

1016 
1221: 
1232 
1242: 
1248: 
1254: 
1280: 

U 
U 
U 
U 
0.071 ppm 
U 
0.13 ppm 

odor 1016 U 
oclor 1221: U 
odor 1232: U 
oclor 1242: U 

Aroclor 1248: U 
Aroclor 1254: U 
Aroclor 1280: U 

roclor 1016 U 

Aroclor 1248: 0.38 ppm 
Aroclor 1254: U 
Aroclor 1280: 0.41 ppm 

SS00577RM 
clor IO16 U 
clor 1221: U 
clor 1232: U 
clor 1242 U 
clor 1248: U 

Aroclor 1254: U 
Aroclor 1260 U 

Aroclor 1281: U 
Aroclor 1232 U 
Aroclor 1242 U 
Aroclor 1248: 0.24 ppm 
Aroclor 1254: U 
Aroclor 1280 0.35 ppm 

Note: 
All  samples are <25 ppm PCBs by immunoassay analysis. 

LEGEND: 
0 Sample Point 

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

b 
N 

. . .  
. . ,;I . . . . .  , 

. . .  4;. 

. . . .  . . . . . . . . .  . . . . . . . . . . .  - 
,!..$:. i . . . '  

. . . . . .  . .,.: - . . . .  .. is ._ ..... 
i . < ' .  

I ! ' _  '. 
. . . . . .  

. . . . . . .  MRI GRID. LAYOUT- ' . 

. *. . . . .  

PCB-37. (Bldg.' 662) 
. .  

' . I ., . .  . .  . .  

I '  

. I  



1 

REV. NO. 

A 

- Aroclor 10 16 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260, 

DATE: FILENAME: 

8/5/96 662MR145 

I 

DRWN. 

RMH 

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

CHARGE NO.: CHKD. 

CLB 98806300 

Aroclor 1016: U 
Aroclor 1221: U 

Aroclor Aroclor 1242: 1232: U U -\ r ' )  
SS00592RM 
SS00593RM (dup) 

Aroclor 1248: U 
Aroclor 1254: U 
Aroclor 1260: U 

SS00594R u-24 8' I 
I I 

SS00595RM SS00596RM 

Note: 
All samples are <25ppm PCBs by immunoassay analysis. 

LEGEND: 
@I Sample Point 
* Split Sample ' .  

U ' Not d'etected 
SS ..... RM are RFEDS 
sample numbers 

. . ::- N . 

. .  .. . .  

- .  
'0 ' . : I . .  . ,  5 feet 
. .  ... ... . .  

U 
U 
U 
U 
U 
U 
0.24 .pprn 

U 
U 
U 
U 
U 
U 
0.10 pprn 

. .. .. .. . .. . -. . ,. t . 

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



SS006 15RM 

I 

Aroclor 1016: U 
Aroclor 1221: U 
Aroclor 1232: U 
Aroclor 1242: U 

REV NO DATE 1 FILENAME . I 

Aroclor 1248: U 
Aroclor 1254: 2.5 ppm 
Aroclor 1260: 0.56 ppm 

SS006 17RM 

Note: 
All samples are <25ppm PCBs by immunoassay analysis 

. .. . .  . _, ,  .' i . . . . .  , .  . .  . .  , ... 
_'I ,~ . : ,  ' .  .. , . . ._  . ,' . ;.. ;, 1. .:. . . . , .  . .  . . . . . , , . . 

..- ! 
: N 

*, Split Sample 
U ' N o t  detected 



Appendix B 

Method 8080 
PCB Cleanup Verification Data 

Best Available Copy 



I 

i 

13716 RIder Trail North 
Earth City, MO 63045-1205 

I I 

Fax Phqne 

cc: ! 

.. ., 7 



. .  , 

. . . . . .  .. ,. , , . 
. .  . ,  ' I .  ' 

LabINarne: 0-, Contraat : 262.01 
SI103 Lab,:Code: rpMdi CaEte No.: I 

Matiix spike' .- IBPA Sample NO. : 

: $As NO. :- SDG N ~ .  : 

CTOOO23LEC3 Level: (low/med) MW I 
i 

# Colurrm t o  be used 

Values outside of 

m:. Not determined i 

RPD : out 
1 Spike Recovery:_ 

COMMENTS: i 

I 

I 

!: 

,. . 

% .. 
. .  

... I 

. _ .  . 
. . .  

i 

I 

outside I limits 
out of 2 I outside limits 

I 

I 
! 

. .  
. .  

. I  

t 



F 

BPA 
SAMPLE NO: 

eePP=zs%z==PaE 

PSPKOl 
C T O  002lEG- 
CTOO 02lEGMS- 
C7!0002lE@&D 
CTOO022M3 

CT00024EG- 
3!00025&- 
300027Eo__ 
X00028gO__ 

CT00023EG= 

. j . . .  

Io. 

LAB DATIE DATE 
- SAMPLE ID A.NAIIYZED 1 A N A L Y m  2 

~ ~ ~ P C P O - ~ ~ ~ U E  svzuaun==an F a m = = z , t = n e  

SPK73338 07-24-95- 07-24-95- 
8 914 - 0 01 -07 -24 - 95 -0 7 - 24 - 95- 
8 914 - 00 lMs 0 7 -2 4 - 95: 1 0  7 -2 4 - 9 5- 
8914-00lMSc -07-24-95- -07-24-9s- 

8914-004- -07 - 24 - 95- 1 0  7 - 2 4 - 9s: 
07-24-95- 07-24-95 8914-005- - 
07-24-95- 07-24-95- 8914-006- - 

8914-007- -- - 07-24-95- -07-24-951 

8914-002 - 07-24-95- -07-24-95- 
8914-003 - 07-24-95- 07-24-95 

- - 

. . .  . . .  
. .  

. .  
I .  

. . .  
i .  ' PcBm . .  ..,: . 

, Contract: 262-02 J 
. .  .A;, 0 ' - 

Lab Cod : 

Lab Sa le ID: ,BLK 7 3 3 3 8 '  - Lab File ID: 

Matrix: (eoiljwater) SOLID Level (low/med) M W  ! 
Dace Extrac-ted: 

i 

Case No. :. NO. :A S W  NO- : SI103 

. .  
d 

I 

I :. 

I 

I 

. .  
07-22-95 Extraction: (SepF/Cont/Sonc) SONC 

Date Andlyzed (11 : 07-24-95 Date Analyzed (2) : 07-24-95 
Time Analyzed 121 : 11 : 5 4  T i m e  d y z e d  (1): 11154 

Instrument ID '(L): GCA 

GC COlU&n ID (1) : DB-608 

Instrument I fD ( 2 ) :  GCA 
.I 

Gc column ID ( 2 ) :  RE - 5MS 
j TEIS ' METBOD.:BLANK APPLIES n> FO-G SmmS, Ms AND MSD: I .; . '  

'1 
! 

01 
02 
03 
04 
OS 
0 6  

. .- 

07 -g 

COramNTs I 

* I 

. . .  . . . . . . . .  . .; 

. . > .  ' . . . . . . . . . . .  
. . - .  . .  . .  

. ,  . 

. . .  
. ' : . ! , . '  , . , , . .  . .  . .  '. . , . .  

I .  

. . , ' I  
, .  I . " 

. .  . . . . . . . . . . . . . . .  . .  . .  . ~. .... -2.. . - . . .  
. .  

.. 



. . .  

. .  . .  

EPA SAMPLE< NO. 
PCB ORQANICS ANALYEIS DATA 9H6ET . I 

12674-ll-2------Aroclor-1016 

11141-16-5------Aroclor-1232 
53469-21-9------ Aroclor- 1242 

~roclor-uS4 
11096-82-5------~0~1,,,1260 

11104-28-2------Aroclor-1221 .. 
12672-29-6------ArOCl0~-1248 
11097-69-1------ 

i 

I 1 '  ~00021EG 
Lab' Name : Q-.MO contract: 262-01 
Lab'Coder Case NO.: 

Matrix: ( so i l /water )  SOIL 

Gample wt/voi: 30.0 (g/ml) u Lab F i l e  ID: 
Levh: (low/md) L O W  

% Md iature: not dec .  

,- SOG NO.: 51103 SAS No.: 
1 

. Lab Sanrple IDI 8914-001 
1 
1 
I 

Date Sampled: 07-21-95 

dec . Date Extraatedl 07-22-95 

-traction I (SepF/Cont/Sonc) SONC D a t e  Analyzed: 67-24-95 

I 

1 -  

-33- 
-33- 
-33- 

33- 
3 3 -  

33- 
-33- 

Dilution Factor: 

... ! 

FOR24 I PBST . . 

. .. . 



i 

. I . ' ,  .. : 
I 

_ .  . .  
' .  

. ;: 

33 
33 

12674-11-2------ Woalor- 1016 
11104-28-2------ amclor-1a21 
12141-16-5------ mclor-1232 
53469-21-9------ A-roclor-1242 
12672-29-6------ Amcfor-1248 
11097-69-1------ AmClOr-1254 
11096-82-5------Aroclor-1260 

-33 
p 33 

33 
33 

-3 3 
- a 

I m  
! P a  ORGANIY ANALYSIS DATA SaEFT 1 

I 

Lab Nsmer UANTERRA. MO contract: ; 262-01 

I s A a  No.: SDG NO. : 

Labsample u): - Matrix: (eoil/water) I SOIL 

u -  
u -  

-u- 
-u- 
-u- 

-0- U - 
-- 

EPA SAMPLE NO. 

I C T O  0 022EG 

Sl.103 

F j 

. .  

.. .. 
. . -  

. .  . 

mRM I PEST 
i 

. .  
.~ 

, .  , .  . .. ... 

. .  
. .. 

I '  . , . . .  . .  

.. . 
. . . .  

, .  1 . .  . - .  _ _  . " . .  , . . -  -. - _  . .  . .  
. .  



. . .. 
. .  . 
. .  

- .  . .  
. .  $ -  . ., 

,. e 
j. 
i i. 
I 

ID 
PCB ORcIANfCS ANALYSIS DATA S m  

Lab Name: 1 Q-, MO ~ Contract: 262-01 
Lab Code: Case No.: 

mtrix: (+/water) s o n  

Sample wt/vol: 30.0 (S/ncl) cy 

SAS NO-! S W  NO.:  

Level: (low/med) LOW 

% Moisture: not dec, dec . 
EXtraCtionx (SepF/Cont/Sonc) SONC 

GPC Cleanupx- (Y /N)  N pH : 

C M  NO. Compound 

Lab Sariple ID: 

* '  
1 %  EPA SAMPLE _ ,  No. 

I CT00023EG 

S1103 

8 914 - 003 

Lab File ID: 

Date saapled~ . 07-21-95 

Date Extracted: 07-22-95 

Date AnalyZed: 07-24-95 

1 Dilution Factor: 

. .  

. . .  
, , ,  ' - .  .- . . .  . .  
. . : I . .  

.:. . . _  . . .  . . .  . . . .  

i 



. .  . .  . 
. . . .  . . . ,  . .  . .  . .  . . .  ..r. . ... . . 1  

. .  . .  
. .  

I 
I 

i 

i 
1 
I 

22674-11-2----- -Aroa1or-1016 
11104-28-2------ Aroclor- 1222 
11141-16-5------~roclor-1232 
53469-21-9------ Amclor-1242 
12672-29-6------Aroalor-1248 I 
11097-69-1------ Aroclor -12 54 
iio96-a2-s------ Aroalor-1260 

33 u -  
33 u -  33 I -up 
33 I -u- 
33 I -up 
33 u -  
47 

I 

I 

: . . . .'. . .. i I . . . .  . 
. '  I ,  < , ' ' 

. . .  . .  .. . 

. - . ._ . . . 
- . . . . . . 

I 

. .  
. .  

. I  . . .. c. , . . 
, . .  



. .  . 
. .. 

. .  . , .. 

~ a. 
I 

! 
I .  

. .  

.- 

'I. 



8 . .  
' .  >. 

. .  
, 1' 

:. , .! ' ' .. . . .  . .  

I 

i I 

! I  
I , . . I  

. .  

'1D EPA' SAMPLE NO. PCB.OROANICS ANALYSIS DATA SHEET 
I-. 

12674-11-2------ATo lor-1016 
11104-28-2------A,y, or-1221 
1 1 1 4 1 - 1 6 - 5 - - - - - - ~  or-1232 
53469-21-9-- ---- A r o ~ h O r - 1 2 4 2  
12672-29-6------ Aroclor-1248 
11097-69-1------~0c10r-1254 
11096-82-5------&0 or-1260 P 

I 
 ab Name: OUANTERRA,MO . Contraat : 262 -01 

! 

-33 :-;- 
-33 

-3 3 
33 

-33 
23 0 

- 33 LIT- I w- 
1-u- -- - 
1 

! 

Sample 

% Mois 

i 

I. . ,:' 

FORM I PEST 

. .  



- 1  i 
t '  
I 
i 

. 

. .  
. .  .. . '. . .  . . .  ... , . ,  . 

. .  ID 
.. - .  PCB ORGANICS ANALYSIS . . .. I 

i I CTO0028EG 
MO . Contraat: 262-01 Lab Name: 1 OOANTBRRA, 

 ab CO-: a Case NO:: . 

Matrix: (s&/water) SOIL 

Sample wt/vol: 3 _ 0 , ( g / d )  9 

SAS No.: SbG NO.: S1103 
I l 

m, Sample ID: a 918 - 007 

Lab' i F i l e  ID: , 

Levelr (low/med) LOW D a t e  I Sampled: 07-21-95 
! Date L racted: 07-22-95 

s.mc Date Analyzed: 07-24-95 

% Moisture: not Uec. - dec. 
Extraation: (SepP/Cont/Sonc) 

GPC Cleanup: (Y/N) 

1 

p R :  Dilution Factor: 1 I 

. .  . .  

FORM I PEST 

.. . 



. . . . .  
3F . 

S O I L  p a  SPIKE BL&NK(LCS) RE&VERY 

MO 'Contiract: 262 - 01 
L a b N m e :  -, 

&ab Code: Case NO..: SAS NO.:- SDG NO-: S1103 

Spike B l a n k  NO-: ___ 

# Column 

* values 

i 

I I 

to be used to flag recovery and RPD values w i t h  an asterisk d 

outside of QC llmits 

determined 
I 
1 

spike Recovery: 0 out of 1 . outside limits 
COMMENTS : 

/. - 

WRM IT1 PEST-2 . 

i T 



. .  
, .  . .  ... 

. . .  . . . . - - . . .. . . . .... , \ :.,.:. 

. . . .  

04 
05 
06 
07 

09 
10 
11 
12 
13 
1 4  
15 

08 

2F 
P a 3  SURROGATE RECOVERY 

Cl'00021EG1M6 -71- - 18 0 
cT0002lEGMsE 4 4  -1111 
CTO0022gO 49 119- 
CT00023EG 52 113- 

CT00025EG- 26 90, 
CT00027EG- -40 99, 
CTOOO28B--33 SI- 

~ ~ 0 0 0 2 4 ~ ~  5 4  lie- 

-- -- - 

Lab Name: q, MO 

Lab Code: Case No.:. SAS NO.:- SIX3 NO.:- 51103 

Contract: 262-01 

Level: (low/med) Low 

-- 
.' 

I .  . 

# Column to be used to flag teaovery values 

+ Values outeide of QC limits 

D Surrogates diluted out 

! 

. .  



Lab Name: 

Lab Coder 

12674-11-2-- Aroulot-l016 
lll04-28-2-- Aroclarl221 
lll41-16-6-Amclot-l232 
53469-21-9-htoclor1242 
l2672-2!I-6------Rro0lor-l248 
11097-69-1- ~ O l o P ~ 6 4  
~ O Q ~ - O ~ - S - ~ ~ ~ - - ~ O C ~ ~ ~ O  

, .. 
I .  .. . 

L' 

. ,  
. : .. I 

. . .  . .  

. .  . .  

a4 U 
34 
34 
34 
34 
34 

-r 
-U- 
-Ti- -u- 
U -  - 34 -u- 

- 
P - 
_I_ -- 

v m  Contrautr 26 2-01 

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



. . .  . . .  . I . .  . .  .. . . . .  

.- . .  

e: ' : 

1114X-16-S---ArOclar-1232 
S3469-21-97- Axmalor4242 
12672-29-6------ Amalor-lZ48 
11097-69-1----Aro~l0~l2 54- 
11096-82-5---- A ~ ~ ~ l o t - 1 2  60 

0 q .  L a b  Ndmet 240 Confract: 262-01 I cT00038Rn I 

I J -  36 
-IJ- I6 
-U- 36 

3-7- - 
36 -0: 

- - 
P 

--. - 

I I 1 I 
12674-11-2------ Aroclor-1016 I 36 . I . u  I I lll04-28-2--- ~ l o r ~ 2 1  

I I I I 
V: Concantration of  analyte ia leee than the value given. 

. 



EPA 9- NO, u) 
POB ORCBRICS AHAGYSIS DATA 6EEET 

I I 

12674-ll-2------Aroal~1016 
11104-28-2--- Aroo10rla21 
11141-16-5---- Azoclor-I232 
53469-21-9- malor-1242 
U672-29-6-----A~0Clo~l248 
11097-69-1--- Atoolc~r-1154 
l l O 9 6 - 8 2 - S - A r o ~ l O ~ ~ 6 0  

35 U 
-U- 35 

35 D- u 26 
-T 3% 
-U- . 3B 

73 

P 

- - 
P -- - - 



10 EPA SAMPLE m. 
PCB ORGANICS AHAWBIB DATA SBKET 

I cTo0040Rb! 
2 6 2 4 1  I LabL9am: CI-, Mu aoatraotr 

6M; 1Po.t 81170  ab Coder fTn0 caee No.: 888 Eo.; 

Matrix: (soil/watsr) BOTL Lab smle IDX 10048604 

sample &/volt 30-0 (q/aU) cr Lab B i l e  m: 
Level2 (low/med) LOW D a t e  Sampled: - -  
b &kh&e: not d-. 4 dQ0. Date Xxkractedt 01-03-96 

-Xxtractinnr (SepF/cont/soso) 6oAe Date Analyaedt 01-08-96 

Dilution' laqtorr 1 OPC Cleanup; ( Y / H )  -& PB* 

CAS NO. - 
35 - 12674-11-2-Ar~olot-1016 

1110&28-2-- A r o C l O ~ l 2 2 1  I 11141-16-5------Btoalar-1232 

I ' .  
, :. . . .  . . .. 

. .  ., . .  . .  
. .  

. - .  

. . . .  I )  

. . . .  
I -  

. .  , . .  . .  . .  . . , .-. 



. -  

- 34 - 34 - 34 - 34 

12 674-11-2----Attac10r-1016 
11104-28-2--~~h~~21 
lll41-16-5---azloclo~-1232 
S3469-21-9--Rm~lot-l242 
3.2672-29-6------Brcralor-U48 
11097-6U-1---Aro~~l.254 
ll096-82-5-- Aroalor-1260 

0 
34 
34 
34 

- - - 

a. 

-+ 
fJ= = -  
-3- u 

U 

-- 

. _ .  . .  

, . .  ... 
. .  . 

Lab Name: m m ,  IlO oontsaut: 262-01 



. .. . .' . . .  

. .  

- 34 12674-11-2-- ~ l o r l O 1 6  
11104-2 8-2-- ArOclor-l221 
11141-16-5--Atwl0r-l232 
53469-21-9- a r O O l o r - 1 2 4 2  
12672-Z9-6-Braclor-12q8 
11091-69-1-Amclor-1251 
11096-82-5--AMclor-l260 

34 
34 
34 
34 - 

- - - 
P - 34 - 34 

.. . . ) .  
.. . .  . 

. .  
I . ,  . , . .  

. .  - . .  . .  

D- U 
-tl- 
D- 
-T 
-U- 
-u- 
-- 

_ .  

e 
0: Concentration of analyte ie lese than the value given. 

. .  

. - .  . ... 
. . - _  . .  

' . I. . .  . 



l2674-11-2--- A t O C l O r 1 0 1 6  
11104-28-2------BrOa10r-l221 
llldl-16-5--Aroal0r-~32 
53469-21-9----- Aroolor-l242 . 
12672-29-6---Braclor-U48 
11097-69-1- Aroalor-I2S4 
llQ96-82-5-- ~ O b ~ 1 2 6 0  

33 tf 7 
-0- 
V-- 

33 -r -r 

- 33 
53 
33 

33 
86 

- - 
- -- - - 



. .  
.% . 

33 
33 - 
33 
33 
33 
33 
33 

12674-11-2-Aroo1a1016 
11104-2 8-2-----AhXl-l22 1 
1114 1-1 6-.Ei----AIoa1of-123~ 
53469-2 1-9-AroOZ~3.242 
12 672-2 9-6---=Aroalor-T248 
11097-69-1---Broalor-12!54 
11096-82-6-Aroalarl260 

- - - 

.. . 
: . 

. . . .  

IT 
-u- -r 
-u- 
-11- 
-U- 
7- -- 

In EPA 8- NO- ’ PCB OIWAISIOB A m L Y S I S  mm SBKET 
I I 

PoRn I PEST 

.. . ,. 



. . .  . . . .  . . . . .  
_; 

. ,  . .  . .i . .  . . .  . .  
. .  

,: ,. .' .>; 

. .  

. .  
. '  . 
: , 

..T- . ' .  

' PCB RESULTS 

I Armlor Aroclor Aroclor . h c l o r  Aroclor Aroclor Aroclor I 

U: Undetected at stated detection limit 

. .  

. . . . .  . . .  . . . . . . .  . . .  . , , . . . . . . . . . . . . .  ......... ... - ;y .  \ \,,- .-. !.. 
1 "  . .  .,:I . . . . . . .  

, ,  
. .  

. . .  . . . . . . . . . . . .  
' . . _  -,. . . . .  . . I  . . .  . . . . . . .  _ .  

_ .  
. .  * .. .: .. . .  . -  . .  

. . . . .  
. .  . .  

.... 
. . . . . . . . . . . .  

: @ ' .. . .  -.-- ' . ' 

7:d. '  : ;; . .  

. .  

. .  . . ~ ._i 

! . .  

- .  

. . . . . .  . .  
,. .... i . , . _ . . . , _ .  . _. 

. .  
. .  ..: . . . . . . . . . . . .  '..1' .. 8 .  ., ,. 

. - .  . . .  
. . ' _ . L  
. . - . . >  _ . . 5 . . i _  
. . . . . . . . . .  I .: . . .  . . . . . . .  . .  < '  . . . . . .  

. _ .  
. .  



. .  
. .  

. - '  

. .  
. .  ..... . .  

2 ,  . .. 

To: Wayne SpmIleN4ick Demos 
Fax Number: (303) 068-8704 

Phone Number: (303) 088-8508 

From: John P m U  
Fax Number: (314) 29843757' 

Phone Number: (314) 29&8566 

. .  
: . . , . ' .  . - .- . . .  , .., . 

... , .. . .  

. . . . . . . . . . . .  i.: ; 

U: Notdetected at'the d&ection~Ilrnt stated .'- . . . .  .,$ ..... : . . .  

. .  

. . . .  . . . . . . . . . . .  * 

. . . . .  . . . .  . .  
. . . . . .  . .  . .  . .  

' .  

. . . .  ... 

. . . .  
, .  

, . ~ .  . . .  . .  ...... - - . . .  . . .  . . . . . .  . . . . . . . . . . . .  ::;.;,;::,; ...... :*; r . -  i , -  , . 
,2;,, ..;. . . . . . .  . .  . .  

. .  

-. . , . .  
I .-. . 
' ., . . . .  : . . . .  i : . .  ~ .... ;,<..,,; ...... . . , , *  . . . . . . .  . . . . . . .  ........... ... . . . . . .  ;,.?-, ,:.A- . . . . .  < ...... ::.. .,;. --:<**: . . .  .......... . _ .  

. I .  , . .  , .  

. . .  . .  .:. ~ . . .  

. .  ' * - .  

., . -, 

... 

. . .  

. . . . . . .  





. . .:,p ..: ;. . .. - ' . .::,- 3.: . .. 
.I 

,.. . . . . . I _  . .  

. .  . .  . .  

Matrix:'.:.- (So,il/Watei).. " SOIL : .. .Lab .Sampla me:- 
, .  . . .  . .  

sa&i&t/mir 25.0 . ' (g/ml) ' c k b  File ID; 

Levefr (low/med) u3w Date Bampled: ' 

% Moisture: not dec.- 3 '_ dec. 

Bxtraction: (sepB/cont/sona) 

GPC Cleanup: (Y/I )  pa: 

01-09-96 

Date ' Exttactedr 01-11-96 

smc Date Analyzed: 01-16-96 . .  

221 3 4  
-34 

3 4  
34 U -  

U -  
34 U -  
34 - -U- 

232 
242 
248 
3 CA 

34 n- - - 

FORM I PEST 



* .  

. . .  ., . , : . . '  
. .  . a:, . .  

12674-11-2------ Aroalor-1016 
Amolor-1221 

11141-16-5------ Aroalor-1232 
53469-21-9- - ---- ArodLor-lZla 
12672-29-6------ A+oalor-1Z46 
11097-69-1------ ZVoalor- 1254 
11096-82-5------ Aroolor- 1260 

11104-28-2------ 

0 
3 4  u -  
3 4  -- - 34 ' u -  - 34 vu- 
3 4  u -  

34 u -  

3 4  -+ 

b 

FORM I PKST 



I .  

. .  . . _ .  
. ' L . ,.. . 

. >  

.: ... . 

11104-28-2------ Aroclor-1221 
la67r-ll-a------Acoclor-1016 

53469-21~9------ Aroolor-ia4;a 
11141-16-5-;----A~-1232 

12672-29-6------ Aroalor-1248 
Arodor-1264 11097-69-1------ 

11096-82-5------ Aroolor-1260 

34 -U- U P 

34 
. -34 0- 

3 4  U -  - 34 C l -  
-34 u -  - 

u -  34 -- - 

mm I PBST 

. .  . .  

. '. . .  

I' '_ 

. _  

. .  
... _. . .. . . .  . . . .  . . . 

. .  . . . . J .  
' . , :  . 

. e .  . . . . .  .... . . .  2' . . . , , ' . , . . . :- ,  .. . , . .  



ln BRA SAMPLE NO. pca O R W T i C 9  ALSCCYSILI DATA s m  
I 

I I mooO54W 
Lab Name: 7 contract: 262-01 

Lab Codex Case No.: gAB NO.: 

Matrix: (aoil/water) SL L a b  Sample Ib: 

6W NO.: 91171 

10123-004 

S a n l p h  m/Vol: 30.0 (g/ml, s Lab File XD: 

Extraction I (SepF/cOnt/8on~) SONC . Date b l y z e d :  - -  

Level: flm/mea) Date Sampled: 01-09-96 

% Moisture: pOt dec. 2 dec. Date Extracted: 01-11-96 

1.0 PIT: Dilution Factor : OPC Cleanup:  (Y/l!ll 2 

U: 

12674-11-2- 
11104-28-2- 
11141-16-5- 
53469-21-9- 
12672-2 9 - 6- 
11097-69-1- 
21096-82LS- 

- I 

Concentratian of analyte is less than the value given. 

I I 

._ . 
. . _I.' .._ . . . .  

. .  



-36 - 36 - 36 
-36 
-36 
-94 - 1so 

12674-11-2------ Arac16r-1016 

11141-16-5------ ArOClOX-1232 
11104*28-2------ ~rqalor-1221 

12672-29-6------Aroolor-1248 
11097-69-l------~r0alor-l2S4 
11096-82-5------ A m C l O r - 1 2 6 0  

53469-21-3------ ~ m a l o t - l a ~ a  

FOrulI I PggT 

-0- 
I J -  

u -  
-;- -- 



12674-13-2------ Aroclor-1016 
11104-28-2------Amclor-1221 

Amclor-1232 11141-16-5------ 
53469-21-9------ Aroalor- 12 42 
39672-29-6------Afoo~0~-1248 
11097-69-1------ A m C l O r - 1 2 5 4  
11096-82-5------ Aroclor- la60 

FORM I PEST 

34 -u- 
3 4  u -  
3 4  u -  
-34 u -  
.-3P -u- 
3 4  L T J -  
3 4  u -  



. . . . .  : . , . . . . .  . > .  . 
- . . .  . '  . .  . .  . I  

. .  . . .  :': . . 
. .  

12674-=-2------ Aroalor-1016 
11104-28-2------AmC10~-1221 
11141-16-5------ ~roalor-Ua32 
s ~ 6 9 - a i - 9 - - - - - -  ArQalor-1242 

11097-63-1------ArodLOr-1254 
11096-82-5------ M o r - 1 2 6 0  

12672-29-6------ AroCloZ-1248 

i 

- 34 -+ - 34 -- 
34 u -  

-34 u -  
34 u .  - 

200 
S D -  



ERA SAMPLE NO. lD 
PCK ORQANXCS ANALYSIS DATA SEiEET 

I 

I Lab Name: O-.Ebo Contract: 262-al 

Lab Coder Case N0.a pw wo.: SiDG NO.: S1171 I 

Labsample ID: 0323;007 
Matrix: (soil/water) &on, 
Sample ~t/vnlr 30.0 (q/d) c- Lab P i l e  DX 

Level: (lOw/meB) Low Date Sampled: - -  
0 Uoisture: nor dec. 3 deo. Date Extracted: 

GPc Cleanup: (Y/N) 2 Px: -. 

01-11-96 

Gxtractianr (BepB/Cont /8ona)  SCI.it Date analyzed~ 01-19-96 , -  

- 
, 340 -+. 

A r o c l O t - l 2 ; 1 1  340 
11141-16-S------Amolor-~32 340 
53469-21-9------ m C l O Z - U I Z  340 

340 
Aroalor-fa54 340 

1200 

12104-28-2------ 
-U- 
-0- 

-r 

-- 
U ga67a-zs-6------ AZOOlOr-1248 

11096-82-5------ Aroclor-1260 I -- 11097-69-1------ 
- 

. .  

FORM I PEST 



. .  . .  . .  . . .  . .  .. . . I, . .. . e: . . .  

- 34 

- 34 - 34 

- 34 
-34 

l2674-11-2------ Aroalor - 1016 
11104-28-2- - - ---Amalor-l221 
11141-16-5------ ~ C l O ~ - l 2 3 2  
53469-21-9------ AIU~OX-1242 
~ a 6 7 a  -as-& - - -- - Amclot-124 8 
11097-69-1------ AroclW-l2S4 
11096-82-5------Am~l0~-1260 

34 
- .  

34 - 
-;- 
-U- 
u -  
IC 
u -  

-- 
U 

O X  Concentration of analyte 1s lase than the value g i m .  



.., . . . . 

_ .  

. .  

ia674-11-2------ Aroalot-1016 
1 1 1 0 4 - 2 B - 2 - - - - - - ~ ~ l o r ~ l 2 a l  
11141-16-5------ Arwlor-1232 
53469-21-9------ Aroclot- -42 
12672-29-6------AtOclor-l248 
11097-69-1------Aroalor-~54 
11096-82-9------ W&OJ?-l260 

i 

e 

1D EPli W L T S  No. PCB ORQANICS AblALysra DATA smm 
I I 

-34 u -  
3 4  -u- 
-34 -- 
3 4  u -  
_I__ 34 -0- 

3 4  -E- 
-34 

262-01 I cE0005sRM Lab Name: 0 m N l X R R h . M Q  Contract: 

Lab Code: Case No.: 8 u  NO-: SDC No.: 51171 

Matrix: (soil/water) SOXI; . Lab Sample ID: u - 0 0 9  

SBmple vt/vol: 30.0 (g/ml) G Lab File ID1 

Data Sampled: 01 -09 - 96 Level: (low/mad) m 

I Moisture: not dea. 2 h a .  Date mctracted: - -  
Extraction: (SepP/cont/sonc) so>::;: Data Analy;redt 01-16-96 

D i l u t i o n  Faator: 1. o QPC Cleanup: (Y/N) 2 px: 

FORM I PEST 





. -  - ... . . . .  
. .. 
. .  

. .  

Contraat : 262-01 -.MO Lab lpame: 

Lab Code: case No.: NO-: SDG N0.r 

.. >. , . . 

EPA SAMPLE NO. 

I ffOOO61RM 

S1171 

SOXII Lab Sample ID: 103.23-0- 
M a e :  (soil/water) 

Sample u t / V O l :  30.1 (g/d.) a Lab P i l e  ID: 

Level: (low/med) u ~ W  Date 6ampleU: 01-09-96 

% Moisture: not deo: 3 dea. Date Extrzcted: 01- 11-96 

pxtraction: (sepP/ooat/soncl 60NC Dace Analyzed: QI-16-96 
1.0 

GPC cle€4mlp: (Y/W --K. PHI Dilution Factor: 

11 

-34 
-34 
-34 
-3 4 
-34 
-34 
3 4  

12 674-11-2 -- - - - -ArPdlor-1016 
11104-28-2------ ARsclot-1221 
11141-16-5- - ---- Arcidor-1232 
53469-21-9------ Aroolor-ia42 
12672-29-6------ Aroclor-1.248 
11097-69-1------~d10r-1254 
11096-82-5--- ---~roclor-l260 

U: Concentration of analyte is 1 .ess than the value given. 

FoRplI T PEST 



u) EPA SAMPLE NO. P a  0-a =YEIS DATA 8B6ET 

I CT00062RM I Lab Name: Contraat: m-01 

Lab Coder Case No.: SAS NO.; 6w NO.: 61171 

Matrix: (aoil/waeer) 5 Lab Sample ID: LOl.23-032 

Sample wt/volt 30.2 (B/d1 G Lab Pile ID: 
Level: (low/med) M W  

% Moisturer not dea. 3 daa. Pare Exfractedr 
Extraction: (SegF/cOnt/Smcl 

Date Sampled: 01-09-96 

01-15-96 

soh‘% Date Analyzed: 01-16-96 

PHI D i l u t i o n  Paator: 1.0 GPC Cle4mUpl (YB1 a 

- 34 - 34 
-34 
-34 
3 4  - 34 - 34 

12674-11-2------Amalor-1016 
11104-28-2------~a~or-1221 
11141-16-5- -- ---Aroalor-l232_ 
53469-21-9------ rcroalor- l242 
12672-2s-6- - -=- -AIDQ1~-~48 
11097-69-1------ Arwlor-11S4 
i io9~-8a-s------  AroClOr- la 6 0 

a 
u -  
u -  
‘IJ- 
u -  
u -  
-up 
-u- 



35 12674-U-2------  Aroclor-lo 16 
11104-28-2------ Aroolor- 12 2 1 
11141- 16-5---- -- AsoalOr-1232 
53469-21-9------ Aroalor-1242 
xam-a9-6------  ~roclor-1248 

ai096-82-s------~rociot-lab0 

- 3s - 35 - 35 . 
3 5  

35 - 35 11097-69-1------ Amclor-1254 

u -  
-u- 
-u- 
u - .  
'U- 1 u.. 
u -  



. 

lD -LE NO. Pca ORGANICS m y 6 1 6  DATA SEXKT 
I 

O V .  Lab Name: MO Conlxuct : 

Lab Coder M6e No.1 SA3 R0.: SDG HO. I m 7 1  

mttrix: (soil/waterl BOIL Lab Sample ID: 
Sample wt/volx 30.a (g/ml) Q Lab File ID: 

Levell (low/med) LOU Date B a a p L e d :  . 01-09-96 

I I CT00064RM 
262-01 

t Moisture; not dec.- 4 dec. Date Rxtracted: - -  
I 

-traction: (SepP/Cont/sonc) smc Date ~aalyzed:  01-16-96 

GPC Cleanup: (Y /N)  _RL pX : Dilution Faator: 1. a 

u: concentration of analyte is le8s than the value given. 

FORM I PEST 



ln 
ORoAEiICS ANALYSIS DATA Sh66T 

12674-11-2------ -or-1016 
11104-28-2------ ~ ~ l O r . - U 2 1  
lL141-16-5------Amclor-1232 
53469-21-9------ Aroolor-1242 
12672-29-6- - --- ~roalor-a248 
11097-69-1------ 

EPA SAMPLE NO. 
\ 

34 
34 
34 
34 

- -- 
- 

34 -0- 
34 u -  
34 -u- 

I cT00065RM 
 ab N W ~ ~ X  O ~ J A ~ P P B R R A . ~  Canttact:. a6a-01 

Lab Coder ;riMo case m.: 

M a t r i x :  (eoil/water)  OIL 

Sample wt/volI 30.2 (g/ml) Q Lab P i l e  m: 

SAS NO.: S W  NO.: 61171 

Lah Sample ID: 3.0323-015 

Level I: (low/med) rn’ Date Sampled: 01-09-96 

EXtract$on: (SepB/copt/Sonc) 60132 Data a l p a d :  - -  
Date Fxtracted: 01- 15-96 0 Moleturer not &a. 4 dec. 

GPC Cleanupx (Y/lp) A pE: Dilution Factor: 1.0 

-ION UNITS: 
co=w=d (W/L or W K g I  w/m Q CAS No. 

1 I I 

TJ: Concentration of analyte is lese than the value given. 



. .  . .. . . .  . .  
. .  . .  . . .  . .  . .  : .  . .  . . .  ;: :: 

. .  . .. 
. .  

12674-11-2------ Aroalor-1016 
11104-28-2------ Aroalor-i22i 
11141-16-5------ w.-oaior-123 2 
53469-21-9-~----Aroclor-~42 
-672-29-6- - ---Arodlor-1240 
11097-69-1------ Amclor- 1254 
11096-02-5------ Aroalor- 12 6 o 

0 
-34 u -  
3 4  u -  
-34 -u- 
3 4  u -  
- 34 -- 
-34 T J -  

34 U 
U -  P 

EPA SAMeLE NO. RCB ORCm*XCS 1D IWiLYBIS DATA ShEET 
I 

QuANTwrpA, I C T O  0 066RM I  ab Name: MI C o n t m C L :  262-01 

Lab Code; Case No.: - 8A6 80. :  SDQ NO.: 51171 

Matrix: (soil/waterl SOIL Lab Sample ID: 

Sample Wt/ml: JJU (g/ml) 0 Lab File ID; 

10123-016 

Level: (low/med) LOW Date Sampled: - -  
Date Extracted: 01-15-96 

Extraction: (SepP/cont/Bona) SONC Date Analyzed: 01-16-96 
1.0 

t. Moisture: mot &a. 2 dec. 

Dilueiotz Faator I PHX QPC cleanup: (Y/Ni J 



.: . -. . . .  

a'. . ..I(.- . .  

- 34 - 34 
3 4  - 34 ' - 34 - 34 . 
-34 

12674-11-2------ molar- 10 16 
iiio4-ae-a------ 2&oolor-1221 
11141-16-5- ----- ~ t o c r i o r -  3332 
53469-21-9------ Aroclor-l242 
12672-29-6------ Aroclor- li) 4 8 
llO97-69-1------ AroclOr-1254 
11096-82-S------~alor-1260 

u) EPA BAMQLE No. PCB owmrcs ANALYBIB DATA smzm 

= -  
-u- 
-u- 
u -  
,u- 
[ J -  
-0- 

FoElM I PEST 



lD 
ORQANICS ANALY616 DATA SElggT 

 ab Name: O-.MO Contract: _a62-91 

12674-11-2------ A+oal0~-1016 
11104-28-2------ Aronlot- 1221 
11141-16 -5--,- -- -A+oolor-l232 
53469-21-9------ A m C l O r - 1 2 4 2  
12672-29-6------ Aroclor-I248 

Aroclor- 1254 
11096-82-5------ Amclor-1260 

- 
11097-69-1------ 

0 

BPA SAMPLE NO. 

-34 -0- - 34 ! J -  

-34 -u- 

U -  34 7- - 34 u -  

3 4  -;- 34 
P - 

I -  CT00068RM 

71 

10x23 -018 

Lab Code: ;ITNO Caee No. I SA9 NO.: S W  NO.: 4 1  

Matrix I (soil/watet) S O I L  mb Sarapta mr 
Sample wt/volr 30.2 (g/ml) G Lab File ID: 

Level: (low/rned) LOW. Dace Batupled: 01-09-96 

C. Moisture: not dec. a &a. Data Extracted: 01-15-96 

Extraation : (fkp~/copt/8onc) _JsaUC Date Analyzed: 01-1.6-96 

pa: Dilution Factor: 1-0 GPC Cleanup: (Y/N) 2 

CAS NO. -C+UIld 

FQRM I W T  



lD 
PCB OUGAl?I~B ANAXIY~XS DATA SHEET 

34 

34 

34 
34 

12674-11-2------ -lor-1016 
ll.104028-2------ Aroalor- 1221 
11141-16-5------ Aroalor-li132 
53469-21-9------ AroClOr-l242 

1109749-1------ Atoclor-l254 
11096-82-5------ Aroclor-1260 

- 34 

- 34 

- 34 

- 12672-29-6- ----- Amclw-I248 

Lab Name: Q-.MO ~ Contract: 262-03. 

Lab Cock: case No.: SA9 No.: SDQ NO.: 

u .  
u -  
-u- 
-up 

-up 
-up 

EPA SAMPLE NO. 

I cT00069RM 

SI171 

10123-019 M a t r h :  (soil/watet) BOIL Lab 8mple m: 
sample =/vola 30.2 (g/ml) Q L a b  P i l e  IDr 

Level: (low/med) Ex)w D a t e  Sampled: 01- 09-96 

0 Moisture: rmt &a. 2 dea. D a t e  Shctracted: 01-15-96 

Extraation I ( SepP/Cont JSonc) SONC Date Analped: 01-16-96 

GPC C l e a n u p :  (Y/N) N pH : Dilution Factor: 1.0 
, -  

CAS m. c o m p o d  

I I I 
U: concentration of analyte is less than tae d u e  given. 

PORw I PEST 

i 
. . . . .  . .  

. .  

: .. . .  :.. I 

. .  - .  
. .  . .  

. .  

. . . . . . .  ."a;. 

. . . . .  - , ;:.. ,.". 
I '  . 
: .  ' 

. . . . .  





. .  . , .  

. . .  

- .  .. . .  . .  . .  . 
tab. lqalile, 

Lab .*; ,&e'' NO. "- : . ,  

. .  M a t r h r  (soii/=t&) .me .-- . .  

Lab File ID: Sample wt/volr 30-2 . (s/ml) 6 

~evelr (low/meci) , LOU - Data Sampled: 01-69 

% Moisture: not dec. 2 a' dec. - Date Extraated: 01-15 

Extraction I (SepF/Cont/Gonc 1 3ONC Date Analyzed; 
GPC Cleanup:  (Y/N) 2 

PI? : Dilution Factor: 1.0 ' ' ' 

1 2 6 7 4 - 1 1 - 2 - - - - - - ~ O r - i T t i G  
11104-2a-a- - - - - -a -1~~- .1~  A21 - ~ V I W L  - d 3 2  

l2672-29-6------ -Or-1248 
53469-21-9- - - - - -~c lor- l242  

11097-69-1------ Arwlor- 1254 

\ 

I- 96 

U 
-U- 

U -  

3 4  

3 4  

-34 -- 
3 4  -- 
-34 u .  
3 4  -:- 

-96 

11096-82-5------Aroclor-U60__ -34 

Q 

u -  - 



e 
l2 674 - 11-2 - - - - - - ArocLor- 103.5 
11141-16-S------~clor-~.232 
53469-21-9------ Afoal~r-3-241 
12672-29-6------ Aroclor- ~ 2 4  8 
11097-69-1------ ruoclor-1254 
11096-82-S------ Aroclor-1260 

11104-28-2------ ~ C l O f - X 2 , ? 1  -34 -;- 
3 4  

-34 
u . -  34 - 

- 34 u .  - 34 -lJ- 
-34 u -  

, . .' 
, . . .  ' . .  . ,  . .. . .. . .; . _  . ,  ' . . ... ,. . ,  . ^ . .  . 

. .  . .  . .  
. .  . .  8 . -  . ... 

I .. . .  I . .  . .  . . . .  



'. . 
- . ... . . . . - 

. ' L  .. . .  . .  
. .  

e' 
. -  

. -  

. .  



. .  

., , . . .  
I "  . 

. .  . .  . . , - .  @' : . .  

12674-=-2------ ArOolor-lOl6 
malar-1221 

11141-16-5------Aroal0~-~232 
53469-21-9------ A m C l O r - l a 4 2  
12672-29-6------ ~zu~clor-l248 
11097-69-2------ A x # l O r - 1 2 5 4  
11096-82-5------ Aroclor- 12 60 

11104-28-2------ 

lD RPA SAMPLE NO. 
PCI? OROANICS ANALy8I:S DATA SHEBT 

I I : a  

35 +- -- 35 
3 5 -up 

35 W J  - 35 -0- - 35 ' -0- - 35 u .  



Lab Kame: 0-. E46 contract : 262-01 I CT00074RM 

S A 6  NO.; SDG NO.: 81177 Lab c o d e r  Case No.: 

mtrbc: (soil/water) 

sample wt/Ml: 3D-1 (g/d)  G Lab File ID: 

Lab Sample ID: LOX23 - 024 

L e v e l :  (loop/medl LOW - Date! Samplcd: 01-09-96 

e Moisture: not dec. a dec . Date ?=xtraatedr Ol-ls-96 

l3ctractionr ( s e p P / ~ n t / 6 ~ c l  60iF.1: Date Analyzed: 01- 16 - 96 

UPC C l e m :  (Y/N) N_ Pg, ---.- D i l v t i o n  Faator: 1.0 

3 9  - 34 

3 4  

- 34 

12674-11-2------ Aroo~or-1OI6 
11104-28-2------ Aroalor-1221 

34 

34 
34 ' 

- 11141-16-5------ ~roclar- 123a 
53469-21-9------ Aroal~r-1242 
12672-29-6------ €UOClOZ-l248 
11097-69-1------Aroclor-~54 
11096-82-5------ Aroclor-1260 

CAS No. 

-u- 
u .  
u .  
t f -  
lJ- 
I J -  
u -  

Q 

u; Canaentration of analyte is lese than the value gdva. 

, .  :.. . , . .  :. . . 
- .  

, 

. .  . 

. . . . . . . . 

FORE1 I PBST 



- .  

.I . * .. 

. .  

i To: Wayne Spmlles/Nick Demos' 
Fax Number: (303) 066-8774 

Phone Number: (303) 9888508 

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

Phone Number: (314) 298-8568 

.... 

. . .  . . , .. 
. .  

. . . .  . . .  . ... . '  1 - . , : 

.... . . .  . . . . .  
. .  

. .  
1'. , 

. .  
. .  , .  

. I _ .  . . .  

. .  . ,.- . . .  
'.. . I  

1. , . '. ,. 
, . .  . .  

% '  . 

. . . .  

. . . . . .  - . . . . .  

L .  

. a : -  . .  . . . .  . . . . . . .  . -  - . . . . . .  _ .  



_ .  . . . .  ..... ..: , 
. .  

. . . , . . I .  . .  .. _.. . . . . .  
. .  

.:. , . .  
. . .  . .  

. .  . .  2 .  . . . .  . . .  . .  . .  . .  
'., . 

To: Wayne SpmllesMlck Demos 
Fax Number: (303) 9688704 

Phone Numberr (303) 9888598 

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

Phone Number: (314) 2988566 

PCB RESULTS 

' \  

U: Not d8tedf3d at the detection Ilml stated 

... . . .  

. I  
' .'.. i .  

. i .  . .  . .  
. .  
. . .  . . . .  

. .  
....... . . . .  .. ; 

. .  . .  . . . . . . . . . . . .  . . . . . . . . . .  . . . .  
. . . . . .  . . . . .  . :  :: . 2:.-i ,:: :. : . . .  > '  : . . . . . . . . . .  ::.._ .... . . . . .  

. . .  . . .  . . . .  1 . . . . . . . .  . .  
. .  . . . . .  

. .  . . . .  . . . . . . . . . . . . .  





- 
S- 

To: Wayne Sprolles/Nlck Demos 
Fax Number: (303) 9888704 

Phone Number: (303) 8688588 

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

Phone Number: (314) 208-8566 . .  

Date: Qll8/95 

.... .- ..... -- ........................... . .  , .____A.  .1_. . .  ...-ic.*.. . .  

!. . . . . . . . . .  . . .  . . . .  .i; . 

. -  ! :. ..:., . . . . . . . . . . .  I .  . ,I . 
. !:..- 2. . .  

. . .  . . . . . . . . .  . . . . . . . .  .: . i! : -. 8 - . .  ., 
. . . . .  . . . . . .  . . . . .  . .  

. ;. 
.. : . . .  . . . . . .  .: 

I ' ;  . . . . . . .  . .  ' .  . .  
. . .  . .  . .  . . . . .  , I  

- .. , . _  

.. 

* .  . .  

. .  . .  
. .  

. . .  

. ._._ 
...-_ ... . .  . _. . 

. . I .  .. _. ..... 
.. - . . , . 

. . . . . . .  

. .  
_ I .  . :;. 

... 

... 

I .  

... . .  

... 

. . .  .: 
I 

. .  

" r . , *  .. .I  : .  ..... 
. .  

, .  . . . . . .  



. , ' ._..  . .-,.; ..... .. ..... L. ..... :a ~, . . . . . . . .  
. . . . . . .  : . . <  :: ..... I 

. . .  . *.: . . I . _ .  
. .  . . . .  _ -  , .. :._. .. . . . . .  

. -. , 

-- 
To: Wyne Spmlles/Nick Demos 

Fax Number: (303) 966-8774 
Phone Number: (303) 9668598 

From: John Powell 
Fat Number; (314) 298-8757 

Phone Number (314) 298-8566 

U: Not detected at the detection Iimit stated 

. . .  
. . . .  

. .  
.. ;. I 

, .  

:.<.. , . . .  
. - .  

. .  
. 

. ,  a.,~,:.-. I .  . . . . .  
. . . .  . , .  .... . , . . . . . . . . . . . . . . .  . .  " .  .... :. . ._.( .... L . , . ' . '  . . .  . . .  . . . . .  . ., . 

, . ' I ;  , : I  ' . 
. .  

Ill 

.' . . 

. I .  - 

I 



I '  

Tb: Wayne SpmlledNick Demos 
F% Number: (303) 866-8774 

Phone Number: (303) 966-8598 

, .  . .  
. . > .  

;,a . . .  ..[ 'I ._... :.. 
.*, _ _ _ _ _  . . .  

I -  

. .  

. . .  . .  ..:. . 1- . .  

. . .  . . 
. ,>..A : 

. . . .  . - .  . . . . . . .  . . . . . . .  .-: ....... . . . .  . .  ....... .._,_ .I. . . . . . . . .  : . . . , .  . .  . . . .  
. .  

., . . 

.. - 
I.. - . .  . -. . .  ....!: 

, .  . . . _ .  . .  - .. , r .- i ....... .-~- :L ...... 
._ >. ... .:_i. ....* 

. , . 1 ' .  +'- 
. . .  ., ., . .  

. . . . .  . . . . . . .  . .  . . . . . . .  

. . . . . . .  . . . . . .  . .  . . . . . .  
f . .  

I .  . .  .._ 

.:_ ._ 
. .  . .  . 3 ,  

. . . .  _. . . . . . .  . . . . . . .  . .  . . . . . . . .  . . .  - ....... - .... . .  . ._ . . , . 

. . . . .  - ... - . . . . . .  
I .  .. . '>  

. .  , .  . 
~, 

. .  

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

Phone Number: (314) 298-8586 

U: Not detected at the detection limit stabed 

- _  
. : .  . . . .  . .  
. .  ... . -  

. L  

:. \?. 

' : 

. . .  .... 

. .  



. .  . . . .  . .  .. . ... 
. .  

TO: SprOlleSrmkk Demos 
Fax Numbw: (303) 968-8774 

Phone Number: (303) 9 6 6 - f ~ ~  

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

Phone Number: (314) 2988566 

PCB RESULTS 

Units-UGMG 

- .  



. .  . I  . . .. 

. .  

. .  

e . .  . . 

I -  

. .. 

, . . . . . . 



. .. . . .  , .. . .  
. .  . 

. .  

. .  
e, . .  

To: Wayne SproUesMick Demos 
Fax Number: (303) 9865198 

Phone Number. (303) 966-5790 

To: Laura Johnson 
Fax Number: (303) 966-3400 

From JohnPowell 
Fax Number: (314) 2-757 

Phone Number: (314) 298-8566 

PCB RESULTS 

U: Notdetected a t  the detection r i i t  stated 
Units: UGKG 



: . . .  , . .  

Fax Number. (303) 9664W3 6g33 
Phone Number: (303) 96&5790, , 

To: Laura Johnson' 
Fax Numb& (363) 966-3400 

. .  

From: JohnPowell 
Fax Number: (314) 298-8767 

Phone Number: (314) 2Q8-8566 

U: Not deteded at the d M o n  limit stated 
Unk. UG/KG 

Pageldl 

' I . .  . . 
! .  . .  ..-. . 

,. 2. c ,  ' .  

. .: ~ ... 1 

. .  



PCB ORGANICS ANALYSIS DATA SHEBT 

12674-11-~--~0o~orlOle 
11104-28-2------ Aroolor-l2 2 1 
11141-16-!+- Aroclorl232 
534 69-2 1-9------Aroalor1242 
12672-29-6---Am~lar-r1248 
11097-69-1-----~~~1~~~S4 
11096-82-5- Aroclor-l260 

LabNamer m R R A .  MO Contractr 32.01 

Lab Code: _ITMo Case No;: BAS No-n SDG NO,: 

38 d 
-r 38 

38 -U- 
-0- 38 

- -u- 38 
38 U -  
1 2 0 - -  

- 
- 
p 

- - 

I S O 0 4 3  ORH 

51181 

a: concentration of analyte ia leas than the value given. 

. . .  
I . .  . , . .  

. . .  . I  
. .  . . .  . . .  . ,. 

. .  
.I . 

. I  
- . '. . .,. . . .  . .  

. .  ..:_ ; .. 
. .  

_. , 
' .  . c .  

. , .  . 



 ab Name: OuANTERRAlp Contraotr 262.01 

ia674-~1-2------- AtOCl~lOl6 
11104°28-2-- Aroclor-1221 
11 141-16-5---- Aroclor-l232 
53469-21-9-- Amolor-1242 
12672-29-6--ato0l~~l248 
11097-69-X--- Aroalor-12 54 
11096-82-5-- A t O O l o * l 2 6 0  

SS00430- I 

180 -v - -- - 38 
3 8  

38 -:- 
-$?----. -:= - 

30--- - 

SDO No.: 51181 L a b  code: fma Case No;r . 6AS No.: 

xatrix: (Soil/water) SOIL Lab Sample ID% 10377-001- 

Sample wt/vol: 30.0 (g/mll,-  ab F i l e  ID: 

Level: (low/med) LOW Date Sampled: 02-15-96 

02-21-96 

mtractionr (sepP/Oont/Sonc) SONC Date Analyzedr 02-22-96 

Data Extraatedr % &bit3turer not deo. 14  deo. 

QH : Dilution Paotor: 1 GPC Cleanup! (Y/N) 

Q 

. .  , .  

, .. i . ,  .. 
. .  

, ~ 1 .  ; . . . .  . .  .. . . . . .  . .  
. .  
. .  . 

, . .  .. . . , 



. .  
, .  

_ .  .' . s ._ 
, ._... . .  . .  . .  . , : *  . . .  . .  . - . . ,  

i : 

. .  

.lD . . .  ~. . .  
PCB ORf3kiIC6 .JWZiLYSXS DATA ,SBEET 

e.. .;. '. 

teb Mame: OUAN-.?O Contract5 262-01 

 ab codpa f ~ ~ o  case NO.: 6AB NO.¶ SDC NO.: 31181 . . . 

111377-00lMSD . .  Hatvix: (eoi.l/watar) $OIL Lab Sample ID: 

Sample wt/vol~ 30.1 (g/ml) u 
' . :  

I .  Leb File IDs 

Levels (lou/med) LOW Date Sampled; 02-15-9 6.. 

B Xoiaturer riot dea. 14 dec . Date Bxtraatedr 02-21-96 

Bxtraotionr (SepF/Coat/Sonc) .sQNc D a t e  Analyzed: 02-22-96 

GPC Cleanup: (Y/N) 2 par Dilution 'Factorz 1. 

l2674-11-2--- Rmclor-1016 
11.104-2a-2---- Aroolor-122 1 
lll41-16-6---Aroclor-~232 

12632-29-6-----Arocl0~1248 
llO97-69-1--- Aroolor-1254 
11096--82-5----- Atocl01+1260 

93069-21-4----~00lor-1241 

cA9 NO. Compound 

190 U 
U -  38 

~ u -  38 
38 -r 

u -  38 
-r 

260 

P 

p - 
p 

-- - 38 

I 



. .  
a. . ’. .’ 

11104-28-2-- 12674-11-2- ~lroalot-la21 i3 .mclOt-1016 

11141-16-5------ Afoclor-l232 
53469-21’9---~oolo~-~42 
12672-29-6-Aroclor-1248 
11097-69-1----~roclor-1254 
11096-~2-5--Atoalo~1260 

. .  
<,  ’ 

. .  
.._ . 

. .  

37 -+- 
37 -E-. 
37 

37 
37 7- 

7- -- - 37 
4 6 6 - -  

I Lab Name: Contract: 262.01 I SS0Q434RH 

FORI4 I PEST 



I LabName:  0 Contract1 262.01 

12670-11-2------ AtoolOr-lO16 
11104-28-2----- Amdot-1221 
11141-16-5----Araalor-l232 
S3469-2l-9-----Aroclor-l242 
~672-29-~----~oolor1248 
11097-69-1- p l r o O l O ~ l 2  5 4  
11096-82-~----A~0cl0~1260 

Lab Code: Case No.: SA5 No.: SDO NO-: S1181 

natrix: (soil/water) SOIL Lab Sample ID: 10377-006 

Sample wt/vol: 30-1 (g/ml) a Lab Bile I D 8  

Levels (hw/med) LOW Date Sampled: 02-15-96 

% %oisture: not aec. 11 deo- Date Bxtractecli 02-21-96 

Extraation: (SepF/Cont/Sono) B O N ~  D a t e  Analyzed: 02-22-96 

37 
37 
37 
37 
37 
37 
4 4 7  

QPC Cleanup: ( Y / N )  pH: ni lut ion Paator: 1 

CAS NO- Compound 
I 

' I  
ux Conaenttation of analyte is lass than tne va.Lue given. 

' I  
U 

U -  
U -  
-0- -r 
-3- -- 

I 

FoRn I PEST 



. . . .& 

'-..I 

. .  . . .  
, 1. . .  

. .  . ... , 

12674-11-2-Aro~l-1016 
11104-28-2---~~10~~1221 
X1141-16-S-Aroo&r-l232 
53469-21-9----AroclOt-l242 
12672-29-6------ ~ r o ~ i o r - m a  
11097-69-1-- ELr0010r-1254 
11096-82:5--- atodor-1260 

e 
I 

33 U 
33 U -  
33 tl- 
33 t l -  
33 U -  
33 -U- 

U -  33 -- 



. .  , . .  .. '. 

. . .  . . .  , . . .  - .  
. .  . 

.: . 
, .  < , .  

' : ID. ' - 

PCB ~RGANICS. m y s z a  .DATA SHEET 
e: 

PSPROl 
L a b  Name: QUANTBRRA, MO - Contraat: 262.01 

 ab code: case Ho.:  SA8 No,: SDG No. t Sll82 

Hgtrix: (soil/watar) SOXL Lab Sample ID;. 6~~92501 

Level: (low/med) LOW D a t e  Sampledr 
dec . Date. Extraotedr 8 mi;sture: not dec. 

sample w t / d l :  30.0 (91mlL)- Lab P i l e  ID: 

02-23-96. 

Extraction: (SepF/Cont/Sonc) SONC Date Analyzed: 02-28-96 

. .  

GPC Cleanup: (P/I) . N pH: Dilution-Faator: 1 .; . : 

12 674-11-2-- AroClOt-1016 
11104-28-2-- Aroalat-1221 
11141-16-5----- BtOClOr-1232 
-53469-21-9--Aroolor-1242 

11097-69-1------ Aroolor-1254 
12672-29-6 Aroolor-1248 

11096-82-5----Aroaior-1260 

160 
33 
33 
33 
33 

--$: 

I PEST 

Q 

-+ 
-0- 
U -  
U -  -- 

. . .  



. -  
.. . . : 

L a b  Name: 

Lab  Code: 
I ss00463Rz4 I OEAN!JXRRA.MO Contraut 1 262.01 

SDG R0.r 51182 ITMO Case No-r SAS No.: 

Lab ..Sample T D t  10394-001 . .~atrix: (soil/water) ' son 

'Sample wt/vol: 30.2 (g/m.l) U Lab'. F i l e  ID:, 

Level: (l&/md) ,Low- Date sampledt 02-21-9 6 

% rioioture: n6t.aec- 3 deo Date. Extracted: . 02-23-96 
. .  

Extraction: (sepP/cont/Soao) BONC . Date Analyzed: 02-28-96 



*lD s- NO. PCB ORGANICS JUUBGYSIS D W  SBggT I 8800464RM I Lab Name: o-,xo Contraat: -01 

L& Code: case No.: 688 NO*= 800 NO-: 81182 
19394 - 002 mtrix: (aoil/water) 66n Lab Sample ID; 

sakple wt/volr 30.1 (9/W& Lab File m: 

-1: (low/med) L O W  Date sample& 02-2 1-96 

Date Sxtractedr 02-23-96 % Moisture: not dec. 7 m. 

Date Analyzedr 62-28-96 

Dilut ion Faator: 1 
. Extraction: (SepP/Cont/sonc) SONC 

ma GPO Oleanugr ( Y / N )  

WaEWCRATXON a I T 8 r  
0 

CAS NO. comgourd ( a m  or ug/Kg1 mJ/KG 

12 674-11-2-- Ar~clar-1016 
11104-28-2----Aro~l~~~21 
11141-16-5~-AroclO~1232 

12 672-29-6-- AroOlOr-l248 
53469-21-9----~roalor-12qa 

11096-82-5---- Aroalor-1260 
11097-69-1------Aroalo~l264 

v I 

36 -u- U - - 36 -r 

- 36 --r / 

36 

36 

270 

-7J- ’ 

U -  

- 
- 
-36 -- - .. 

. .  

- 



12 674-11-2----- AtOClor-lQ16 
11104-28-2-Amalor-12a.f 
11141-16-5----- Aroolor-1232 
53469-21-9- AKMlnrl242 
12672-29-6-- B t a C l O ~ + l 2 4 8  
11097-69-1- Area 1-12 84 
11096-82-5---- Aroclor-1260 

I 

. . . .  . .. . . . . . . . . . . .  : - - . .  - . . . . . . . . .  +:. .... - ... >. _ *  ...... . .  . .  
. . . . . . . . .  . .  

. . . .  . . . . . . .  .. . . . . . .  . . . . . . . . . .  
I_ :. ' _  . 

, .  . .  
.. , t. . I . .  

-. 1 

, - 38 U 
38 --IT- 

U -  - 38 
38 -U- 

U -  38 
U -  38 -- 

P 

P 

P - 
280 - 



I I 

12 6 7 4-1 1-2---- Aroclor-1016 
11104-28-2- Rroc loo l221  
11141-16-9-Broc10~-1232 
53469-21-9- Arocloi-1242 
12672-29-6---ArroOl0rl248 

ArOClOr-1264 , 11097-69-1--- 
11096-82-5- A r w l o r l 2 6 O  

E r n .  Lab Name: €30 m - 8  262.01 I 

140 

38 
38 P -  
36 7- 

7- 38 
390 

38 -;- 

-- - 

Lab code: TTHO Case No.: - SAB H0.1 SDC No.: S1182 

xatrix: (Etoil/water) son Lab sample ID: 103960- 

sample wt/volr 30.1 ( Q / m l ) b  Lab F i l e  ID: 

Level: (low/med) Loo0 

% Moisture: not  dec. 13 

Date sample& 02-21-96 

dea - Date Extracted: 02-23-96 

Extraation: (BepB/cont/8onc) - Date A n a l y e e d r  02-28-96 

P PEST 



' , ..: 
....... .:'.., i , ,  . . . .  . 'i. ... <;;, . . . . .  . t .  . . . . . . . . . . . . . .  

. .  . .: . _ _ .  . . . . . . . . . .  . .  . . . .  . .  . . .  . .  

- -  

BPA SAMPLE NO. 

140 12 674+1-2------ A Z O c l O P 1 0 1 6  
11104-28-2-- Aroolarlz21 38 -0 
11141-16-6--~clor-123a 38 -r 
53469-21-9~- Atoal0~-3.242 38 0- 

SSOO47-D I 

12672-29-6-Aroalor-1248 , 11097-69-1----- ~ o l o r = l 2 5 4  
11096-82-5-- AroolOr-12 60 

~ a b N a m e :  . 0-. MO Cozrtracta 262.01 

38 - 7 7 -  
D -  38 

350 
-- 

I 

BBB 190.: 8DG NO.: 81182  ab Coder fTKD Caee No,: 

mtrix: (soil/water) SOX 

sample wt/vol: 30.1 ( g m l a  Lab Fila ID: 

Lab Sample ID: 10394-00JHBD 

I .  

. .I . . .  . L  .__.  

lap: 
SOO/iOO@ 

. . .  . . .  
.., . . . .  . -  . I . .  ,, .',: . '. .: . . .  b. , .  . .  

. . . . . . . . . . . .  . . .  , . . :  ' 

. . . .  . . . . . .  
. I  . . .  

. .  

. . . . . . . . . . . . . .  . .  
. .  . .  

, .  

. . . . .  . .  . ..,. , 
. .- . . . . . .  . . . . .  . . . . .  

- .. - - . . 

. . .  .. 
I . .  . .  : . . .  ., . .  

. . .  

. .  . . . . . . . . . .  . . . .  . .  
... - - ......... 

.. 



Lab name: Q U 7 l n  MO Contraat: 262.01 

Aroalor-1016 12674-11-2--- 
11104-28-2-- A r O C l O r - ~ 2 1  
11141-16-6---~-oaia~1~~1232 
S3469-21-9- Aroclor-1242 
12 672-29-6-RcOclOr~l248 
11097-69-1-- 2UOalor-1254 
llO96-82-5---Aroclor-1260 I 

- ~ 

SS00477RH 

Lab Code: Case No.: SA8 No.: SDG No-: S1182 

36 U 
35 -7J- 
35 -u- 

' 36 -0- 
36 I J -  
35 -3- 
138-------- 

atrbcx (eoil/water) SOIL Lab Sample mc 10394-004 

sample wt/vol: 30.2 (g/ml) u Lab F i l e  ID: 
a 

-1: (lota/md) Low D a t e  G ~ l m p l e B r  02-21-9 6 

P Moi6ture: not deo- 5 dec . Date gxtraoted: 02-23-96 

Extractionr (SepB/cont/Sona) smc Date analyzed: 02-28-96 

GPO Cleanup: (Y/N) PH: Dilution Baatort 1 

CAS Loo. Compound 



. .. 

. . _  

@ ' :- 

. 1D BPA SAMPUG NO. 
PCB ORGANIaS m Y S I S  DATA SHBET 

I I 

I sB00481Rp( I Lab Name: O U T E R R A  . MO Contract: 262.01 

L& (bde: fTwa Case No.: SAS no-: RDQ NO.: 61182 

Matrix: (soil/watar) SOIL Lab Sample ID: 

sample wt/vol: 30.1 (g/ml) a Lab P i l e  ID? 

10394-006 

Level: (low/medl LOW Date Sampladt 02-21-96 

kfoieturer not dea. 6 dac.. Date Extracted: 02-23-96 

Bxtraction: (sepr/cont/sonc) .9oRc Date ?lna.lyzedr 02-28-96 

GPC C l a U p :  (Y/B) 2 Pa: Dilution Factort 1 

~~ 

u: Concentration of analyte ie lese than the value given. 

Q 

U u 
-0- 
u -  
T J -  
V I -  



. .  - 

. . .  . .  
. .  , .  . .  .. ' 

. .  . .. . .  

. .  . . .. 
. .  

, .  
. . .  

,.. . . .: . .  . . . .  
. .  . . 

. .  

. .  . .  , . .  . .  . .  

.. . . 



. . . . . .  _.  . .  . .  . .  

la0~4-11-2--Arod.0r-1016 35 
11104-2 8-2-- amclor-3.221 36 
11141-16-S-----Aroolor-1232 35 
53469-21-9------ luoclot-UO2 39 
12 672-2 9-6----- ACOClOr-1248 35 
11097-69-1---- ArOdot-1254 35 
11096-82-5----A~0~10t-l260 180 

. . .  
. .  

. .  
. -  

I .  

... 

., 

. .  

U 
U -  
-Lf- 
-U- 
-U- 
-U- -- 

Ur concentration of analyte is lese than the value given. 

. . . .  . . . .  . . . . . . . .  . .  ..: . .  . .  . .  
. . . .  

.. _. 
. . . . . . . . . .  '. . ~ 

. . . . . .  , I .  . .  ,. 
. . .  . .  . .  _.I 

, .;c'. 

. . . . . .  
. .  ~ .- . . . .  ...... . . . . . . . . . . .  . . . . .  

. . .  . '. _.  i 
.. I . .  

. . . . .  . . . . .  
. . .  

: I . , . _  
' ~ ' .  

. - ,  '. ' .  
, .  



I ssooaam I Lab Name: OUANTGRRA,HO Contract: -01 

12674-11-2--AKl~l0r-l016 

11141-16-5- 
31104-28-2-~--- At0010~~l221 

Aroclo~1232 
Rroalot-1242 

12672-29-6------ AtoclOr-1248 ' 

11096-82-5-----~oolor-1260 

S3469-21-9------ 

11097-69-1----- Atoclorl254 

SA6 NO- a SDG No.: s 8 l   ab coder Case No;r 

h t r F x r  (aoil/water) SOIL Lab damgle In: 10377-004 

Sample wt/volr 30.0 (g/ml) u Lab Bile ID; 

Lev811 ( l a r / m e d )  Lon Date Bampledr 02-15-96 

Moisture: not dec. 18 dec. Date Extracted: 02-2 1-96 

Lxtraotionr (SepF/Cont/Sonc) 6oNa Date Analyzadr 02-22-9 6 
GJ?C Cleanup: (Y/N) 2 PHI Dilut ion Paotor; 1 

40 

40 
40 

40 -+ 
7- 
u -  
-U- 4 0  -- 

40 u -  
40 -=-- 

p 

Q 

FbRX I PEST 

. * '.: , , , 

. . .  . . .  . . . .  .r. 
.. , 

I...' ~'::-'. : *  .. . .  

P$. . .  ......... . . .  
8 ., :.*. 

. . . . . . .  _ _  
, .  

- .  

. . . . . . . .  c ;,. . .  -3 . . .  
. . 2  8 .;. 

... .... '..ti\l .. 
- .  

. .  
._ - 4;. . . .  . .  ..... . . . . . . .  ..'...I.... . - - . .  * .  . .  . .  . .  

+ . . . . .  , . , .  a . .  . .  

. . ,  . 
7 ...... 

. . . . . . . .  



. . : .  . 

12674-~-~--~0Cl-l016 
11104-28-2- Iuoclor-122 1 
11141-16-5------Aroclor-1232 
s3469-ai-g---- snxllos-1242 
32672-29-6----- A8!OalOP1248- 
11097-69-1---Aroclor-1254 
11096-82-6------ Aroclor-1260 

... 
. .  

. .  
. .  

. .  
. .  

36 U 
36 u- 
36 -0- - 36 U -  
3 6' 2J= 
36 u -  
270 

e I 

l D .  EPA SAUPLE NO, 

I I 
PCB OROAMUS ANAtpSIS DATA SEKfElT 

I 5500447RK I Lab Namer QUANTERRA , HO contract t 262.01 

Lab Codet fTMo Case No.1 SAS No-: S W  NO.: 51181 

Matrhi  (soil/water) SOIL Lab sample fDr 19377-005 

sample wt/vol: 30 - 0 ( P / m 1 ) - 9 ,  Lab File mx 

. . .  
. . . . .  . . . . . . . .  .;. . . .  . .  

, .  . . . . . . .  
, .  

. ,  . , .  
. . . . . . . .  

. . . . . . . .  .:... . ... . 1. . .  . .  
. .  . .  ....... : . :  . < 



01 I Lab Names ouANTERm,m contractt a 
Lab Code: r'pM0 Case No.: SAS N0.t SDQ No.: Sll.81, 

Matrlxr ( s o i l / w a t e r )  SOIL Lab Sample I D :  10377-007 

Gample wt/volr 3a,9 ( g / m l ) F I  Lab F i l e  ID: 

Levels (low/med) LOW Date Sampled: 02-1 5-9 6 

a Moisture: not dec- 11 dea. D a t a  Extracted: 

Extraationr (8epF/Cont/6ono) SSIIPC Date Analyzed: 02-22-96 

DilaCion Padorr 1 OPC cleanugt (Y/R) 2 pH: 

cR9 NO. Compound 
I I I 

1 12674-11-2--- Aroclor-1016 37 U 
11104-28-2----Ar0010t-~21 37 U -  

1 11141-16-5---- WOloP-lZf2 37 -0- 
E3469-21-9----- Aroalor-1242 37 -0- 

37 U -  
ll097-69-1------ Broclor-1264 37 -U- 
iiog6-ea-s------ Bmolor1260 37 -3- 

I I I 

Us Conuatration of analyre i s  lese than the d u e  given. 



e 

12674-ll-2-----Ato~lo~1016 
iiio~-z8-a---~oi~izzi 
11141-1~-5---~0~lo~1~3~ 
534 69-21-9 -----BrO010~-l242 
12672-29-6---Aroa1or-1248 
11097-69-1--Aro~l0~U5~ 
11096-82-5------ Axoolor-1260 

Lab Name: 

Lab Coder 

37 U 
37 -r 
37 7- 
37 U -  
37 l J -  
37 -T 
65--- 

. .  

lD L, 
PCB OXGANXCS A#ALYBIS DATA BaEsCp 

ouANTERRA,m Contract: 262 - 01 
rn case  NO.^ 9 ~ 9  Be,: SDO No. : 

Matrix: (soil/water) SOIL Lab Sample IDa 10377-008 

. .  
, .  

. .  
. .  

. . . _ . ' .  . , . .  . .  
. .  

. . - ,  ~ . ... 

. .  . , .  ... :: 
. .(  , , . . .  , _  

. .  . .  . .  '.: . .. 'I . .  



L a b N a m e r  QOANTERRA,H 0 Contxaot I 262.01 I s900460RM -I 
Lab Code2 JJ,!t@ Case NO,: SAS NO.: SDG NO.: 81181 

Matrix: (soil/water) SOlL Lab sample ID: 10377-009 

Sample wt/vol: 30.0 ( g / m l )  a Lab F i l e  ID: 

Level: ( l o w / ~ d )  L O W  Date SBmpled: 02-16-96 

% Moisture: not dea. a dw. Date srtraotada 02-2 1-96 

mctraationt (SepF/cont/sonc) SDNC Date Analyaedr 02-22-96 

Dilution Paator: 1 GPC Cleanup: (Y/Iv)  p . PH, 
CQN-ON O M T S :  

CAS NO. COmpoUnd (ug/f. Of ug/w- Q 
I I I 

.. ~ ~. 

VI concentration of analyte is lass than the value given. 

BDR# I P86T 

. . .  

. . .  . .  
: 

. .  

. . .  
. .  . .  . .  1 

. .  

. .  . J . _.. . .  
. .  . . :  . . . . .  . f ..A , 

. .  
. I  : . . . . . .  , . .  . .  

. .  
. . . . . . .  . .  

. . .  
, .  

~. I . ._.I. ' . . .  . : . ,  . -  



e- 
* a m -  - , . , .  . . . .  

. .  . .  ........ . .  , . . . .  ..,. . . . .  - I  
, , :  

, .  

. .  . .  
I /  

. .  

To: Wayne SprOaesMlckDemos 
Fex Number: (303) 8888704 

PhoneNmbec (303) 9888888 

From- John Powell 
Fax Number. (314) 288-8757 

Date: 9flW 

Phone Numb% (3i4)-28&8566 

I 
z- 

11 r I? .- . _. 

. . .  
, .  . .  
. .  ..". . .  . .,.: 

. I. ... I . 
, . I. - -.c . . *. 

. .  ! , :*.. I 

. , .- . 
J . .  . .  

. I  . 

. : 
I ... . .  

1- . . . .  

. .,- .I 
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: To: Wayne Sprolles/Nick Demos' 
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From: John Powa 
Fax Number: (314) 298-8757 

Phone Number: (314) 288-8586 
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I 1% SS00352Rw 
Lab'Name: OUAN!rB RRA,Mo Contractt 262-01 

L& code: ITMO #Case aoI; SAS No.: SDO No.: S1165 - 

Matrirr (aoil/water) SOIL Lab Sample m: 9990-001 

sample wt/vol: . 30.4 >(g/mI) u Lab F i l e  LD: 

Level: (low/med). LOOQ Date Sampled: 12-05-95 
4 deo . Date Ext rae tedr  12-1 8-95 

% Hofsturei not dea. 

D a t e  w p 6 d :  12-20-95 Extraotiona (sepB/cont/sona) 

GPC C;Leanupr (Y/N) N pa: Dilution Factor: 

6010C 

10 

l2674-11-2------ 
11104-28-2------Aroo10r-l223 
11141-16-5-Azroclor123a 
53469-21-9------ 

11097-69-1------ 

Aroalar-1016 

AroalOr-1242 
12672-29-6----- Aroalorl248 

ArOOlO2-1294 

11096-82-5------ Aroolot-1260 

U 340 
340 
340 
340 

-r 
U -  
U--- 
U -  
U -  

- - - - - - 344 340 -- - - 3100 
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. .  - .  

.. ~. 
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. . .  , .  . .  
. I  

. .  

12 67&11-2-- AruolorlOl6 
11104-28-2-Araclor-1221 

53469-21-9----- Aroclor-1242 
11141-16-S---~clo~~3~ 

12672-29-6----- Aroulo~?l248' 
1109 7-69-1----~1or-l25 4 
11096-82-5----Aro~l0r-1260 

.. 

Lab Name: Qm. WO I ss00359RH contraat I 262-01 

36 -+ 
35 
35 P -  
35 U -  
35 - U -  

-ti- 35 -- 230 
I 

 ab codea JTMO Caee No.:, SAS N0.r SDG No.: 51365 

Matrix8 (aoil/water) SOIL Lab Sample ID: 9990402 

sample wt/vol: 30.0 (g/ml) u 

Levels (low/med) UTW 

Lab Rile ID: 

Date Sampled: 12-05-95 

% Moisture: not deo. 6 dec. . D a t e  Extraated: 12-18-95 

Ihctrautiont (SepF/Coat/Sonc) SONO D a t e  Analyzed: 12-20-95 

GPC Cleanups (P/N), tJ P B S  Dilution Faator L 1. 

I I 

EWRK I PEST 
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. . . .  3D. 
p ~ , ' ~ ~ C S  ANALYSIS DAlsA- SHEET e.: . 

I 1- SS00364RM 
L a b N a m e :  -. No Contraat8 262-01 

L& code: YTMO &lee NO. t SAS Noex SDG NO.: S1166 

M a t r i x :  (8oFZ/water) SO13 Lab Sample ID: 9990-003 
Lab P i l e  ID! Sample wt/vol: 30.1 (g/ml) u 

% Moisture: not dea. 8 dea. Date Extracted! 12-ia-95 

Extraction: (SepF/cont/Sona) s a c  Date Analyzed: 

GPC C1e-p: (P/#) P B r  Dilution Faotor: 2 

Level: (low/med) ]Low Date? Sampled: 12-0 5 - 9 5 

. .  

BaRH I PEST 
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34 U -  11 - 34 
U -  

34 
U -  

- -  
12674-11-2---aroolO~r-1016 
11104-26-2------ Arwlor-1221 
~1141-16-5-----Am~l0~1232 
53469-21-9----- Aroclor-1242 
12 6 72-2 9- 6-- Aroofor-3248 
11097-69-1-------Aro0l~l2r-1294 

34 

34 - 
34 

240 

U -  

U -  

_I__ - -- - iio96-a2-5----- A r w l ~ ~ - 1 2 6 0  
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STa LOUIS, MO 
FAX TRRNSMISSION 

st .  Louis taboratary 

If You Experience Trouble ,  C a l l  (334 
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12674 - U - P  - - - - - -Aroclox-~1016 
111 04-2 8-2- - - - - - Aroclor-1221 . 
11141-16-5------ ~ r o a l o r - ~ 3 2  
53469-21-9------ Aroclor-i242 
1267a-29-6------AroUlor-124B . 

11096-82-5------ Aroclor-l260 
11097-69-1------ A r o C h r -  12 54 . 

I PBST 

-u- 
-u- 
u -  
.+u- 
u -  

. 380' 
380 
380 
380 
380 
3 80 

u. . ' -- 
- 
- - 8600 



I 6s0048- I liabName: Q~NTWWL, MO Contract: 262.01 

Lab Code: Case No.: 

Matrix1 (soil/water) SOIL - Lab Sample ID; 11002-001Ms 

sample wt/volt 3 0 . 0  ( g / d )  9 Lab F i l e  ID: 
b v d :  ( l o w / E d )  I Q W  

8Afl NO.: SM; NO. : S1185- 

D a t e  sampled: 0 5- 01 - 96 

% Moisture: not dea. 14 dec . Date ktracted: 05-06-96 

=action : ( SapP/Con t /Sone) SONC Date Analyzed: 05-07-96 

GPC Cleanup: (Y/N) PHI Dilution Factor: 1 0  

COBCENTRATION UPTITS: 
CAS m. compound (w/L or ug/Kg) 0(3/~a Q 

260 
390 
390 
390 

390 
7200 

12674-11-2------ Aroclor- 1016 
11104-28-2------ Amclor-l221 
L1141-16-5------ A r o d O r - l 2 3 2  
53469-21-9------ Aroclor-1242 - 390 

1 

17672-29-6------ modor- 1248. 

iiog~-e2-5------ Aroalor-1260 
11097-69-I------ ArodOr-1254 

J -  

-up 
-up 
-0- 
u -  .- 

. .. . . : ' I  . . . .  
, . .^  .. : 



. .  . .  
. .  . ,  . . . .  

. .  . .  ,. . I . .  . . .  . .  . .. . . . . . , . . . 
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Lab Name: OIIANTERRA, MO Contraat: 262.01  

SAS No.: SDO NO.: , Lab Code: ITPI0 Case No.: . 

. .  

BPA S A M h  No. 

I ss 0 048 6-D 

61185 

mtrix: (aoil/waterl SOIL - Lab Sample ID: 11002-001MSD 

Sample */Val: 30.1 (g/d) a Lab F i l e  ID: 

Level: (law/med) Low D a t e  Sampled: 05-01 - 96 

0 Moiclture: not dec. 14 dea . Date Extracted: 05-06-96 

smc Date Analyzed: 05-07-96 Extraat ion : (SepF/COnt/SOnd 

Dilution Factor: 10 GPC ( Y h )  J pH: 

CONCENTRATION DNITS: 
Q CAS NO. compormd (ug/L Of Ug/W) m / X G  

I 

U: Concentratidn of  analyte is less than the mue given. 

. . .  ’. ... . . 
. I . .  

. : .._., . . .  . 
”. . : . {. . . . . .  

_ .  , . .  . .  . .  
, .  , .  

. . .  . , 

_ .  . 

. 
: . .  . . . .  , 

I 



u) 
PCB ORGAWICS ANALYGIS DATA SHBGT 

12674-11-2------~ClOr-l016 
11104-28-2------ AroOlor-122l 
11141-16-5------ Aroclor-la32 
53469-21-9------ AroclOr-l242 

Aroalor-1248 
11097-69-1------ AroclOr-1254 
11096-82-5------ Aroaloc-12 60 

12672-29-6------ 

. .  

. .  .. 

380 -up 
380 -up 
380 -up 
380 -0- 
380 -+ -- 380 
5300 

Lab Name: -,Mo Contract : 262.01 
SS00487BM I 

I 
Lab code: ImJIo -8e NO.: . SAS NO.: SW NO..: S1185 

Lab Sample ID: 110 02 -002 M a t r i x :  (soil/waterl SOIL - 
Sample wt/vol: 30.1 (g/ml) 9 &ab Pile m: 
.Level: (low/med) LOW Date Sampled: 05- 01-96 

0 M O i E J t U r e r  not dec, 13 dec. D a t e  Ektracted: 05-06-96 

Extraction : (SepP/Cont/Soaa) smc Date A a a l y z e d r  05-07-96 

GPC Cleanup: ( Y B )  N pE : Dilution Factor: 10 

UNITS: 
CAS m. compound (ug/L or nO/KG Q 

I I I 

FORM I PB6T 



1 

I2674-11-2------ AroalOr-1016 
21104-28-2------ Aroclor-1.221 
11141-16-5------ Aroolor-1232 
53469-21-9------ Aroalor- 1242 

AroClOr-1248 l2672-29-6------ 
11097-69-1------Aroalor-1254 

Aroc10~-1260 11096-82-5------ 

I tab Name: Qm. MO - Contract: 262.01 I ss00488RM 

1900 -- U 
1900 u- 
1900 -up 
1900 u -  
1900 u -  
3.900 a -  
20000 

Lab Code: ITMO Case No.: SAS NO. : S W  NO.: SI185 

Matrix: (soil/water)  SO^ - Lab Sample m: 11002-003 

Sample wldvol: 3 0 - 4  (g/ml) 9 lab F i l e  fD: 
i 

L e d :  (low/med) LOW Date Sampled: 05-01- 96 

dea. 1 Date Extraotedr 05-06-96 

=action: (SepP/Cont/Sanc) S0N.C Dare Analyzed: 05-07-96 

t Moisture1 not dec- 12 

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

. .  
. .. .- . 

. .. ..., . . ; , .  . .  
. .  I 

' ~. 
. . .  . . .  , .. . 

. .  e;:.., . .. . . , . . .  _ _  .. .. , 

. . . . . . , . . *  . i , . . .  ' 

. .  
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. _  
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. .  # .  . , . .  
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lD 
P a .  ORGANICS AMLCYSIS DATA SHEEI' 

SSOO489m . ' 1  
0mWTKRRR.MO . Lab  Name: Cantract : 262.01 

Lab code: ITMO Ca8e No.: ' !iAs No.: SDG NO. : ,S1185 . .  

I 
* ' ' :.: I 

Matrix: (soil/water) SOIL - Lab sampie ID: 11002-004 : 

Sample w t / & l :  3 0 . 9  _(g/ml) 9 Lab Pile ID: 

Level: (low/med) LOW Date Sampled: OS-01-96 

% Moisture: aot dec. 12 de0 . Date' Extracted: 05-06-96 

Extraction: (SepF/Cant/Sonc) SONC Date Analyzed: 05-06-96 

1 
' . GPC Cleanup:  (Ym) N Pg; Dflutian Factor: 

12674-11-2------ Aroclor-1016 
11104-2B-2------Ar0010r-1221 
11141-16-5------Aroclor-l232 
53469-21-9------ ZVOClOr-1242 
12672-29-6------ Aroclor-1248 

A t o C b r - l 2 5 4  11097-69-1------ 
11096-82-5------ Aroolor- 12 60 0 

Compound 

37 -up 
37 -u- 
37 u -  

37 u r  
37 U 
37 U -  

73 

PORM I PEST 



I 

12674-11-2------Alor-l016 
11104-28-2------ Aroolor-1221 

53469-21-9---- -- AroOlOr-1242 
L2672-29-6------ Arodor-1248 

llO96-82-5------Aroclor-1260 

u41-16-5------ Aroclor-l232 

11097-69-1------ Aroclor-1254 

I SS00490RM I 262.01 

SAS NO.2 SDQ NO-: S U ~ S  

Lab S a m p l e  ID: 11002 - 005 

Lab File ID: 

Level: (low/medl LOW Date Gampled: 05- 01- 96 

% MOistuzex not dec. 14 dec . Date Extraated: 05-06-96 

SONC Date Analyzed: 05-07-96 -ation: (sepP/cont/sonc) 

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

380 1 J -  
380 u -  
380 u -  
380 -+ 380 

2400 I i.’ .. 
--- -- 380 

. . .  _ .  . 
... .. J.. - r . .  , 

, . . _ . .  

. . .  . .  . .  . . . . .  . ..:,:... 
. . . . . . . .  . ,  

, .  

. . . . . . . .  . .  * .., . 
. .  

. . .  ., .::.. 
. .  

” . 
, .  

- .  . - .  
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, 

. .  . .  . .  
, . .  ' . .  , . . .. I .  

. .  . .  . .  

. .. . .  e' ' - .  
. 1  

.. . 
. , .  

i . . .  

. PCB O R Q m I C s  ANALYSIS' DATA SHEET . .  

12674-=-2------ ArodlOr-lOtb 
11104-28-2------ Aroalor-1221 

? C O d O r - l 2  3 2 
53469-21-9------ ~ ~ c l o r - l a 4 a  
12672+29-6------ AtoClor-l248 
11097-69-1------ malor-IZs4 

M o r - 1 2 6 0  

11141-16-5------ 

11096-82-5------ 

u .  190 0 

1900 
1900 

1900 
33000 

1900 u .  

1900 -;- -- 

I PEBT 



. _  . .  :.' . , ' 

l2674-11-2------ Axoclor-1016 
21Z04-28-2------ Broclor-l221 
U41-16-5- - - -- -Amclor-l232 
53469-21-9------ Aroohr-1242 
12672-29-6------ Ataclor-l248 
11097-69-1------ -lor- 1254 
ii096-8a-s------ Aroclor-12 60 

.. 

I 

E 

U -  U 

-37 =u= 
3 7  -u- 

3 7  
-37 

F3' 

-37 
U - 0- -- 750 - 



. _ .  
, : . ' , ', '.a. . . . . . . .; .. 

: , . 

e 

a 

I 

. . .  
I 

. .  

l2674-11-2------ Aroclor-1016 
11104-38-2------ moolor-1221 
11141-16-5------ Aroalor-1233 

AroClOr-1243 53469-21-9------ 
Amclor-&248 12672-29-6------ 

11099-69-1------ Aroolor-1254 
11096-82-5------  rocl lor-1260 

I ss00493RM 
Lab blamer ouAEfib3RRA. MO contract: 2b2.03. 

390 -up 
390 -u- 

390 -- 7- 
390 u -  

390 --+- 390 

3700 

. FORM I PBST 

. ; . . . .  



Lab Name: OuAEppERRR. Mo Contract: 262.01 

Lab Codex Case No:: 9A9 No.: SM; NO.: 51185 

Matrix: (soil/water) SOIL - Lab sample ID: IlOO2-009 

Sample Ivt/Vol: 30.6 (g/ml) Q Lab File ID: 

Level: (low/med) L O W  D a t e  Sampled: 02-16-96 

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

mraatiun: (SepP/Cont/Sonc) Sos9cr Date Analyzed: 0.5-07-96 
50 

GPC Clean-: (Y/N) 2 P H I  Dilution Factor: 

12674-11-2------ ArOClOr-1016 
31304-28-2------Rr9clor-U21 
1ll41-16-5------ Amclor-l232 
53469-21-9------ I\roc~or-l24~ 
12672-29-6------ Aroclor-1248 
11097-69-1------~alor-1264 
13096-82-5------ Amalor - l2 6 0 

1900 f f -  u -  
1900 -u- u -  

u -  
1900 u -  

1900 

1900 
1900 

17000 
- 

I PEST 

. .  
I 

Q 



. I  

, .  

. .  

. .  
. .  .. . 

I .  

. , . :  

Lab Name: . -,MO Contract: 262.01 

Lab Code: Case NO.: SAB NO.: 8DG No.: S1185 

Matrix: (soil/water) s o n  * Lab Saatple IDC 11002-010 

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

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

0 Moistures Pot deo. 7 dec. Date Extracted: 05-06-96 

Extraction: (sepF/Cont/sonc) -s !?sL  Date Analyzed: 05-67-96 

10 GPC Cleanup: (Y/N) RE 1 Dilution Paotorr 

CAS No. CompOUnd 

12674-11-2------ Wclor-1016 
1ll04-28-2------ malor-1Zai 
11141-16-5------ Aroclor-l237 
53469-21-9------Araclor-~42 

11097-69-1------ A m C l O r - 1 2 5 4  
l2632-29-6------ -OX-1248 

ll096-82-5------ Aroclor-1260 

U: concatration of d y t e  ia less than the ~ u e  given, 

POIw I PEST 



. .  ... 

. . .  

Lab Name: 0-, MO Contract: 262.01 

L a b  Code: XTMb case No,: SAS No.: SDG No.: Sll05 

Matrix: (soil/water) SOIL - Lab Sample ID: 11002-0a1 

L e v e l :  (lov/medJ LQW 

k Moisture: not dec. 6 

X%tractian: (SegP/ccmt/Sanc) 80NC 

sample w t / v o l :  30.6 (g/ml) 9 Lab Bile ID: 
Date Sampled: 05-01-96 

dac . Dare ISxtracted: 05-06-96 

Date Analyzed1 05-07-96 

G P C C l e a m q :  (Y/N) PH : Dilution Faator: 100 

F'OW I PEST 

i 

. . .  
. . . . .  . . . . . .  . . . . . . .  

. .  
. . . .  . .  . . .  

. .  I . . .  1 ~ ..., "5'.. I ,  _ .  .,. . 1 . i s ' :  ,> :  . .  ' :,;. ~ - 
. .  
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.I 
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I Lab Name: O-.MO Contract: 262.01 

190 
188 
188 
188 
18 8 
188 
3000 

U674-11-2------ AmclOr-IO16 
iii04-28-a------ Aroalor-1221 
=41-16-5------ Aroclor- U 32 
53469-21-9------ Aroclor-1242 
12672 -29-6- - - - -- Aroclor-U48 
11097-69-1------ Aroaior-iasB 
ll096-82-5------ Z + m d O r - l 2 6 0  

-u- 
- u .  
-up 
-0- 
u -  

' . . _.  . ..:. ._ 

. .  . . .  



0 Lab Name: , NO Contract: 262.01 

Lab Code: Case No.: SAS No. : SDG NO-: -51185 

I I SS00498& 

Matrix: (soil/water) - Lab Sample ID: 11002-0x3 

Sample wt/vol: 30.2 (g/ml) CT Lab Pile ID: 

Levalx ( lOW/med) L O W  Date  sampled: 

b Moisture: not dea. 11 

Extraction I (SepP/Coat/sono 1 

GPC cleanupx (Y/N) 2 p H  : D i l u t i o n  Factor: 

0.5 - 01 - 96 

dec. Date Extracted: 05-06-96 

SQNC Date Analyzed: 05-07-96 

1 

Q 

-1 
a- ------- ---- 

I 11104-28-2------ Ark 

. . . . . .  

I 



12674-11-2------ Aroalor-1016 
11104-28-2------ Arwlar-z221 
1 1 1 4 1 - 1 6 - 5 - - r - - - ~ ~ ~ - ~ 2 3 ~  

Aroclor-1242 

11097-69-1----- --&Or-12% 

53469-21-9------ 
12672-29-6------ m l 0 2 -  124 8 

ll096-82-5------ Aroclor-1260 

. .  

U 1800 
1800 -lJ- 
1800 U -  
1800 -0- 

U -  1800- 

1800- U -  -- 
-30000- - 

. . . . . .  . .  
. .  >., ' . . . ,.. 

- 

. . . .  . . .  . . . .  . . . . . . . .  . , 
. .  . .  . .  . .I . I: 1 , . , 

. . . .  i. . 
. . .  _ .  

. . . .  
. . .  

' . ' .  . .  

.. . , . i .  . . . . . .  . .  . .  
> .  " " ' .  

, _  . . 

. I  . .  

. . . .  
. . . .  

. . . . . . . . .  , . :<. 

. . . . . . . . . . . . . . . . . .  
1 . .  

.. . . . .  . .  .. , . , , . . , . . 
I .  . . . . . . . . . . . .  .!.. .; 

. . . : v ;  

. . .  
. ,  

_- . '. . ' , -' , . ., " 

. .  

. . .  .I, 
. .  

. .  . : 
I .  



I ormEJT12RRA.MO Costraat: 262.01 I ss00500m 
L a b  Name: 

Lab Code: ITMo case NO. : SA6 No.: SIX: No-: 51189 

Matrix: (80il/water) som Lab Sample ID: 11002-015 

Sample wt/Vol: 3 . 1  (g/ml) u tab Pile ID: 

Level: (low/med) LOW D a t e  Sampled: 02-16-96 

b Moisture: not dec. 7 dec . Date Extracted: 05-06-96 

Extractian : ( sep~/cost/sanc 1 .8oxoc Date Analyzed: 05-07-96 
1 PH Dilution Factor: GPC Cleanup: (Y/N) N_ 

36 
36 
36 U -  

12672-29-6------ Aroalor- 124 8 36 -I?- 36 
ll097-69-1--- ---Aroclor-l254 
ll096-82-5------ Aroclor-1260 000 

21 

-lJ- 

-- 
36 -u- 



. .  

11104-28-2-- AroOlor-l221 
i2674-ii-2---~roclor-l016 

h41-36-5----- A ~ & l O t - l 2 3 2  
53469-21-9----- Acoolor-1242 
672-29-6-----Aroo1or-3248 
1097-69-1----- Rroclor-1264 

a r O C l ~ - l 2 6 0  13096-82-5----- 
Y 

33 tl 
33 
33 
33 
33 
33 
.3 3 

-lJ- 
U -  
U -  
-TJ- 
-lJ- 
U -  -- 

I PEST 



OUAN-. Lab Name: I40 Contract: 262.01 I PSPXOl I 
Lab Coder Case No-: ShS NO.; SDG N0.r SlJ.85 

Matirk: (eo i l /wate )  ~0.m Lab sample ID: SPK99429 

Sample wt/vor: 30-0 ( g / m l i  Q Lab File ID: 

L e v e l :  ( l o c p / m e d )  L O W  Date Sampled: 

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

Extraction: (segPjCont/Sonc) SONC Date Anatyzedt 05-06-96 

pa: Dilution Faatorr 1 G P c  Cleanup: (Y/N) N 

12674-11-2------ Aroclor-1016 
11104-28-2---~ocl0r-l2!21 

53469-21-9--- 

11097-69-1-- Ar0010r-1254 
11096-82-5---Ar0~l~r-1260 

11141-16-5-- Amclor-1232 

l2672-29-6--- Aroclor-1248 
Aroalorl242 

Compound 

140 
33 0 
33 
33 
33 

140 

U -  
U -  
-b- u 

- 
33 7 -  

.. 

I PEST 

. < .  . .  . .  
. ,  . 

. .  

........... 
. .  

.' :..:I . . . . . . . . .  
. . . . . .  . . . .  . .. . . . . . . . . . .  

..A. . . . .  . . . .  

. . . .  
. I  

... . . .  ..-. ~. ........ 
-i. 

. . . . . . . . . . . .  - .. _. . . .  
. .  .... . .  

- .  

'. ' t: " . .  

. .  

I .,. 

. . . .  ....... . .  

. . .  
. - .  

' I .  

, , . .  

I 

._ .. 
. -  

e .  
~ . .  
. . ; .  

... 

.... .- 

. .  
. . .  .-.,:... ' . . . . . .  , .:': . . , 

, , ,: ' .: .. 
. . . .  . . .  ." . . a :  : .>'. .;.' I . ,i . . .  . .  . . . .  

' 
. , .  .: ..  

. . . . . . .  . . . . .  . ,  _ .  
, .  , ~ .  , I 



QUANTERA 

sirm LOUIS, MO . 

FAX TWSXISSION 

If You -rience Tmable, call (324) 398-8566 

.. - .  





. . .  

. . .  
- .  
. -  . . ,. . .  - .  . 

. .  
z .: .- e- .. 

e 

. .  

. . .  
. . .  . . . . . . .  . . :  . . .  . . . .  . 1  

..:. .a. 'sL . -. 

. .  
. .  

- _  . . ' .  , . 

. .  
. - ,  . .  . . . .  . .  

. . .  . . . . . . . . . .  . . - .  . . . .  . . . . . . . . .  . . . . . . -  : 
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. . .  

. .  

. . .  

I Lab Name: QUA??=, KO Contract8 262-01 
Lzb Code: case NO.: I 

 i it six: (eofl/water) 
k.: SIX: No.: 612 11 

SOIL Lab Sample f D t  11446-002 

Sa!!ple wt/vol: 30.2 (g/ml)- c Lab F i l e  ID: 
Date sampled: 06-21-96 

Levcl: (lOU/med) L o w  

dec. D a t e  -acted: 07-02-96 
0 Holsture: not dec. 14 

Zxtraction: (SepP/cont/sonc) Date U y z e d :  07-03-96 

PHX Dilution Factor: 100 
GBC Cleanup: (r/#) 2 

*: I 

., .. 
.I . 

. .  
. . .  ' .  

... i . . .  . .  
. .  , .  , ~ 

FORX I PEST 

. . . . . .  .... 

.. - .... _ _ _  . . .  

. . .  

. . .  
. . .  

. .  
(."... ~ . .  _.. 

, . , .. . . . .  ......... <._ . . .  . . . .  
- . . :: :: .'I . ~ . . 

~ .. - .  . . .  
.. . .  

. -  

. .  . .  I .  . .  

. . . . .  
,, . ' .. 
. . .  . . .  . . . . .  

. . . . . . . . . .  
' . e . .  

. .  . I  

. . . . .  . . .  . .  

, _  .. 
,. . ..... . .  

.... 
. ,  .. : I  ; 

. .  
I .. 
. . I  . .  

..̂  . . . . .  
,.' 

. I  

. I  
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... . . .  .. ,..-: . . . .  . . . .  
. . .  . . . . . . . . . . .  . .  , -. . . . . . . .  ! 
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I 

EPh NO. - 
SSO0533RM Name: -, Contract: 262-01 

S A 6  NO. : I swi No.; $1212 
Lab Code: Case No.: 

M a t r i x :  (eoil/water) SOIL 

Sample wt/vol~ 30;l . (g/d.) 

Level: (low/med) LOW 

0 Moisture: not dec. 11 dec. 

114 55 - 0 01 

06-24-96 

07-02-96 

07-07-96 

(3 

Extraction: (SepP/Cont/Sonc) smc 

GFC Cleanup: ( Y / N )  _N w: Dilution Baator: 1 0 0  I 
compound CAS NO. 

3 0  E- 
--- 

. .  

, .. - . . .  

... - .. . 
I . . . - . . , . - - . - 



O W ,  Lab  Name: Mo Contract: 262-01 
  ab code: Case NO.: 

Matrix : (soil /water 1 

Sample wt/vol: 3 0 . 3  . (g/mll G Lab F i l e  ID: 
Level: ( low/medl  J A W  

k Moisture: not dec. 10 

Exrractionr 4SepF/Cont/Sonc) 

GPC Chmm.p: (Y/N) p H  : 

I SsOO534m 

SAS NO-: SDG NO.: 91212 

son  Lab Sample ID: 11.4 5 5 - 002 

Date Sampled: 06-24-96 
dec. Date Extracted: 07-02-96 

SONC D a t e  Analyzed: 07-03 - 96 

Dilution Factor: 100 

12674-11-a----- -Aroclor- 1016 
11104-28-2------AroClOr-l22l 

53469-21-9------ WClOt-1242 
12672-29-6------Aroolor-la48 
11097-69-1------~r0clor-raS4 
13096-82-5------ -lor- 1260 

11141-16-5------Aroalo~-l232 
\ 

I- 

U: 

e 
3700 -+- 3700 

-1J- 
-3700- 3700 v -  I I -  3700 

3700 
-- 



'i . , . .  

l2674-11-2----- -Aroclor-1016 
11104-28-2------ Aroclor-~221 
11141-16-5------~clor- l232 
53469-21-S------AroalOr-lZ42 
l2672-29-6------ AroalOr-1248 

11096-82-5------ Aroclor-1260 

7 

11097-69-1------~clo~-1254 e 

3700 
3700 + 
43700 -- U -  

3700 t t -  
3700 -3- 
3700 -U- 

46000 

, ... 

. .  
. .  

. .  
. .  

. .  ' . .  . .  . . .  

e 



. .  . .  

. ,  . . .. .. 

. .  



u) EPA sAMPu3.m. PcB O R W C S  UUGYBIS  DATA 

0-, - 01 Lab Ndme: Mo contract : 262 

Matrix: (soil/water) 

I - ssoo53 em 

Lab Code: Case No.: M0-G SD6 NO.: SI212 

SOIL Lab Sample m: 11455-005 
Lab Pile ID: SEllT@e W/Ml:  30.3 . [g/ml) G 

Dace G a m p l t ~ l :  06-24-96 Level: (lw/med) LOA 

D a t e  Extractedx 07-02.-96 

SOb7C Date Analyzed: 07 - 03 -96 

B Moisture: not dec- 11 dec . 
Extraction : (SepF/Cont/Eonc) 

GPC Cleanup: (Y/N) _N 
Pa: -, Dilution Factor 1 100 

WN(=mATIm UNITS: 
Q 

CAS No. compound ( W L  or ug/qq) W/RD 

12674-11-2------ AroQlOt-1016 
1 1 1 0 4 - 2 8 - 2 - - - - - - ~ ~ o r - ~ 2 l  

11141-16-5------ Aroclot-1232 3700 3700 53469-21-9------ -102- 1242 
12672-29-6------ Evoclor-1248 
11097-69-1------Aroclor-l264 
11096-82-5--- - - - Aroclor- 1260 

1 

56000- - - -- - 
U: concentration of analyte. is l ee s  than tbe value given- 

. . . . .  . . . . . . .  . . _  . . . . . . . . .  . , .  . .  % . . .  .................. 
.... _,,, '.*, - . ,  .-,.. 
.,. .. .:. .:' . . : 

_ I  

. . . ~  :.:>.:* . ,<; . . .  :: :: ... . .  
. . . . . .  . . . . . . .  . . . .  ..... . .  



.. .. . r: .:. : .  . . . . .  . b . .  . . . . . . . . . . .  . .  ..... 
.- , 

' . .  

Aroclor-1016 12674-11-2------ 
Aroclor-1221 11104-28-2------ 
Aroclor- 1232 11141-16-5------ 
Aroolor-1242 53469-21-9------ 
Aroclor- 1248 12672-29-6------ 

11097-69-1------Aor-1254 
\ 

11096-82-5------Aroclor-1260 

.. . . .  ~. 
. . .  . .  . .  . .  . .  - .  

3700 

3700 
3700 
3700 
3700- -+ 

15000 

3700 -- -+-- 
u -  

. .  

. ~. 

Date Sampled: 06- 24 - 96 

I .  

. .  
'\ c . . 
7.'  . .  . 1  

. . .  . .  . .  . . .  _. - . . 

. . . .  . --.. .... :-.. . . . . . .  -.;:.. . .  . . . . .  

. .  
1 . . _  

.... . . .  1.. . . .  . _ .  . , .............. .'... . . . . . . . . . . .  .. -...,. . . . . .  

I PEST 

. . . . . . . .  .. . .  
. .  . .  . . . .  I .  

. . . .  

. .  . . . .  ~ . .: :._ '>.. . . . .  

. > .::: . ,,. , ; :! ,. , ; -. ' . . , r 

. . . . .  . .,. 
.I , , I ,' ., -:.r . , - .  . . . . .  ..... 

, . .  $ . < , . .  
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13715 Rider Trail North 
Earth City, MO 63045 

TO: Corine Bogen 
Rocky Flats 

PHONE: (303) 886-9658 
FAX: (303) 966-6783 

FROM: John Powell PHONE. (314) 2988566 
FAX: (314) 2988757 

E: PCBS 

- 

Number of pages including cover sheet: / 7 
Measage 

a 



l2674-U-2- Aroclor-1016 
11104-28-2- Aroclor-1221 
11141-1+5---- Aroolor-1232 

A m O l O r - 1 2 4 2  53469-21-9-- 
12672-24-6---ArO~lo~l248 
11097-69-I----- Aroolor-1254 
11096-82-S-- Ar0010rc1260 - 

POW- I PEST 

37 

U -  37 
37 tr- 
37 [ I -  -u- 37 

U -  

37 -+-- 
37 -- 

. .  

. , . .  . ,  . , 



. . .  

' ..' 

12674-11~2---Aroc~or-101~ 
11104-26-2------ ArOalor1221 
11141-16-5---- Amo1orl232 
53469-2L-Q------ kooiorla4a 

11097-69-1---- Arooloa-1254 
11096-82-s----atoolo~l2so 

12672-29-6--~~oolo~1248 

U - -  U 

-37 -- 

w 3 7  
-37 
-37 
-37 

37 . 

U -  
u -  
-U- 
U -  

380 - 



. .  . .  
i .  I . .  

, .  

.. . 

11104-28-2--- Art3clor-122 1 
11141-16-5----Aroclor1232 
S3469-21-9--Aroolo~1242 
12~72-29-6-~Amcrlor-~348 
11097-69-1----- Aroclor-1254 
11096-82-5------ Aroaloc- 12 60 

EPa S h L E  NO. PCB ORGANICS 1D AHALYSIS DATA SRBBT 
1.1 

-38 + 38 
7- 

-38 -u- a- 
tr- -38 

-a- 

- 38 
38 
38 

I cantract: 262-01 I ss00548m4 Lab Name: OWANTERRA MO 

SOG No,: slax6  ab code: Case bo.: SAS no-: - 
Matrix8 (eoil/water) &L tab Satngh IDt -3 

Sample wt/VOl: 30.31 fp/ml) G Lab Pile ID: 

Level : ('law/med) Low Date Sampled: 07-03-96 
Data Extracted: 07-12-96 % Hoisturei not dec. 12 dea, 

Extraction: (SepF/Cont/Sono) saac Date Xnalyzedr 07-15-98 
1 OPc Cleanup: (Y/N) pBr Dilution Ractor: 

- 

. . . .  / . . 

. . .. , 



i .  . .  
.. . 

. ... ., 

, , .  . _  . ,, . . .  
... ~ 

. .  . .  . 

. .  . . .  

12674-11-2-----ArOClO~-1016 
riio4-2~-2----- Aroclor-1221 
11141-16-6----Aroolor-l23Z 
53469-21-9---- Aroclor-1242 
12672-29-6------Aro~lo~-l248 
11097-69-1------ AzOUlOt-1254 
11096-82-5------ A r O C l O ~ W B O  

. ... , .. , . . .. 
. .  . 

35 
35 -+ 

-E -- 
39 -U- 

I J -  
I J -  
-U- 

35 
3s 

P 

. .  

.. . .- 



. *  . - 3  
.'. 
. > . .  ' .. 

. .  
. .  

. .. 

. '. 10 . _  . 

--E8 ORGANICS, A#ALYSXS ,DATA SEEBET 

l2674-ll-2----Aroclor-1016 
aroclot-122 1 

11141-16-S---~r0cl0r-1232 ' 
53469-21-9---Aroclor-l242 
12672-29-6------ AroolOr-1248 
11097-69-1------ AroalOr-12SI 

11104-2 8-2 --- 

1 1 0 9 6 ~ 8 2 ~ 5 ~ = - - ~ = ~ ~ 1 0 ~ = 1 2 6 0  

I Lab Name: ODANTBRRII, xo contract I 262-01 

Lab Code: TTXC) Caee-No-: SAS No.: SDG NO.: -5 

Hatrixa (soil/water) SOXL Lab Sample ID: 11533-005 
sample wt/p~l: 30.3 (g/ml) G Lab Pile ID: 

Level : (low/aaed) LOW Date Sampladr 07-03-9 6 

0 Moisture: nat dac. 3 doc - Date Extraotetdl  07-12-96 

Extraction: (SepP/Cont/Sonc) - Date Analyzed2 07-15-96 

PHI Dilution Factor8 1 GPC Cleanup8 (Y/N) 2 

U 34 
-V- 
-U- 
I ) -  
-I]- 
-0- 34- 
u -  . 

-34 
-34 

-34 
34 

-34 -- - 



SSOOP 6 Om 
Labname: -.M 0 contraotr 262-01 1% - Lab Coda: Case No.: H0-g SDG NO.: 

Hatrlxt (eo1 l/water) SOIL Lab sample ID: 1 If 33-006 

Sample wt/vol: 30.1 (g/m1) o Lab Bile ID: 
Level: ( l o w / n d )  LOW 

6 Kafstutez not deu. 3 

m r a c t i o n x  (SepP/Cont/Sonc) 

OPC Cleanup: ( Y / N )  

Date Sampled: 07-03-96 

dea . Date Extracted: 07-17-96 

SONC Date Analyzed: 07-17-96 

W' - D U u t h h  Pactor: 

FORM E PEST 



, .  

. ..  

1 2 6 7 4 - 1 1 ~ 2 ~ - - ~ ~ ~ ~ 0 ~ 1 0 ~ 1 0 1 6  
l l l 0 4 - 2 8 ~ 2 ~ ~ ~ ~ o o l o r ~ 1 2 ~ l  111~1-16-O------~0u10r~lz~2 
53469-21-9---- ArOClOt-1242 
12672-29-6-----Atoc10r-1248 

ArOUlOr-1254 11097-69-1-- 
11696-82-6---Ar0~10~1260 

U -- 34 

34 -34 -+ 
-UA 
-f 

-- - 7:: . -- U - r -34 
3100 -- - . 

. .  . .  . .  . .  
. .  

{ I  . . .  . .  
- . , .  . ’. . .  . . ._. . , .’ ,:’ , ~ 

. .  

.,, . 
. .  



ODAFmgRRA, Lab Name: MO contract: 262-01 

Lab Code: Case No. I 

Matrix1 (soil/water) SOIL Lab Sample ID: 11533-008 
Sample w t / v o l :  30.4 (g/ml) 0 Lab Pile D: 

L e v e l :  (Low/med) L 6 W  Date Sampledr 

fr Moieture: npt dec. 3 dec- D a t e  Bctracted: 

I 1- SSO 0 S 7 2 1 ~  

5 9E19 NO.: . SDG NO.: 3111 

07-63 -96 

07-17 - 96 
&traction: (SegP/cbut/Soac) D a t e  Analyzed: 07-18-96 
CPC Cleanup: (Y/N) J PR : D i l u t i o n  Baator4 1 

12674-11-2------1\mo1~r-1016 
iiio4-2a-a--~---~roalor-laal 
11141-16-5------ Atoclor - 12 3 2 
63469-21-9------ Aroolor-la43 
12672-29-6------ Aroclor-l248 
11097-69-1----- -Aroalos-l2S4 
11096-81-5------Aroalor-l26O 

-34 -'- 3d -u- 
-34 -- P 3 4  -;- 
-34- 13 0 

-u- 
71 

mm I PEST 



itram: 262-01 _-  I- 

Lab Code: a Case NO,: 6hS NO.: 6DO NO.: 51215 

Hatrixr (soil/watet) SOIL Lab Sample ID2 
sample wt/ool: 30.4 ( g / m l )  o L a b  B i l e  ID: 
Levelx ( l o a t l m e d )  W w  

b Moisture: not dec. 5 

-009 

Datu Sumplod: 07-03-96 

dec. Date Xxtracted: 07-17-96 

Bxtractionr (GepP/Cont/Goac) 60NO Date Analyzed: 07-18-96 
GPC Creanugr IY/N) 2 pa : 

I 1 

------ - 
11097-69-1------Aroolor-l~~~ 
11036-82-5------ ArOQlOr-1260 I --I 4 1 V  1 I -  

UZ Concentration of. analyte Le lesa than the value given. 

, ::; * ' . , ' ' . .  . .  . .  . .. . 
_ -  . 

. .  . . .  , . .  . .  . .  ,. . ' 

. . , .  
, .  

. .  T '  . . I ,  
, .  . .  . 

. .  ; .. 

-, . .. 

. .  . , 

. .  

. .  



262-01 I L a b  NaJnt-2: o u m  no Contract: 

L a b  code: case No.: SAS ( 0 0 . :  

h 

SDF No. : - 
Utrix: (s ioi l /watet)  601L Lab Bample ID: 11533-010 

Lab Pil.0 ID: sample m/mlr -.[p/ml) G 

Levelr (low/med) LOW 

% Moisture: not dtc. 4 dec. 

Date samplodx - -  
Date Extracted: 07-12-96 

Extraction: (sepP/cant/sono) - Date Analyzed: - -  
RH* Dilution Pautor: 1 GPO oleanup: (Y/A) 19 

12674-11-2---- Aroclot-1016 

11141-16-5--- 11104-28-2------ mczor-1221 
53469-21-9-- Aroclor-1242 Arwlor-1232 
12672~29-6----~Amolor~l248 

1109 6-82-S---M lOt - l . 2  60 
11097-69-1-Ar0~l~~-lt54 

35 
35 

35 
35 

-+ -- 
-35 -+ 

I I -  
-4- 35 u =  I L. 4U I I 

01 Concentration of.analyfe is less than the value given. 

. . .  . . .  . .  . . .  . . .  
. .  

. . . . . . . . . . . . .  . . .  . . .  . . .  . . . .  .I . 
, .  

. .  - 
. ,  

. . ,  

. . . . . . .  - ..,: . :  . . .  
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I. INTRODUCTION 

The U.S.  Environmental Protection Agency (EPA) under the authority 
of the Toxic Substances Control Act (TSCA) Section 6(e) and 40 CFR Section 
761.60(d), has determined that polychlorinated biphenyl (PCB) spills must be 
controlled and cleaned up. 
quested to provide written guidelines for cleaning up PC8 spills, with par- 
ticular emphasis on the sampling design and sampling and analysis methods to 
be used for the cleanup of PCB spills. 

The Office of Toxic Substances (OTS) has been re- 

This work assignment is divided into two phases. The reports of 
Phase I are presented in Draft Interim Report No. 1, Revi'sion No. 1, "Cleanup 
of PCB Spills from Capacitors and Transformers," by Gary L. Kelso, Mitchell 
D. Erickson, Bruce A. ,Boomer, Stephen E. Swanson, David C. Cox, and Bradley 
0. Schultz, submitted .to EPA on January 9, 1985. Phase I consists of a review 
and technical evaluation of the available documentation on PCB spill cleanup, 

' contacts with €PA Regional Offices and industry experts, and preparation o f  
preliminary guidelines for .the cleanup of PCB spills. The document was aimed 
at providing guidance in all aspects of spill cleanup for those organizations 
which do not already have working PCB spill cleanup programs. 

Phase 11, reported in this document, reviews the available sampling 
and analysis methodology for assessing the extent of spill cleanup by EPA en- 
forcement officials. This report'includes some of the information from the 
Phase I report, incorporates comments on the Phase I report and the general 
issue which were received at a working conference on February 26-27, 1985, 
and addresses the issue from the perspective of developing legally defensible 
data for enforcement purposes. 

This report, intended primarily for EPA enforcement personnel, out- 
lines specific sampling and analysis methods to determine compliance with EPA 
policy on the cleanup of PCB spills. 
be used to determine the residual levels of PCBs at a spill site following 
the completion o f  cleanup activities. Although the methodologies out1 ined in 
this document are applicable to PCB spills in general, specific.jncidents may 
require special efforts beyond the scope of this report. 
EPA policy may affect some o f  the information presented in this document. 

The sampling and analysis methods can 

Futur-e changes in 

Following a sunrnary of the report (Section 11), Section I11 presents 
an overview of PCB spills and cleanup activities. 
and analysis (Section IV) includes discussion o f  sampling design, sampling 
techniques, analysis, and quality assurance. 

The guidelines on sampling 

11. SUMMARY 

This report presents the results of Phase I1 of this work assign- 
ment. Phase I consisted o f  a review and technical evaluation of the avail- 
able documentation on PCB spill cleanup, contacts with EPA Regional Offices, 
and preparation of preliminary guidelines for the cleanup of PCB spills. 

". 

1 

0 '  

e 

e 



Phase I1 (this document) reviews the available sampling and analysis methodol- 
ogy for assessing the extent of spill cleanup by €PA enforcement officials. 
The report incorporates some of the information from the Phase I report and 
general issues received at a working conference on PCB spills. 

spills as improper disposal of PCBs. 
dardized since PCB spills are generally unique situations evaluated on a case- 
by-case basis by both the PCB owner (or his contractor) and the responsible 
EPA Regional Office. 
ing the health and safety of workers; reporting the spill; quick response/ 
securing the site; determination of materials spilled; cleanup procedures; 
proper disposal of removed PCB materials; and sampling and analysis. 
level of action required is dependent on the amount of spilled liquid, PCB 
concentration, spill area and dispersion potential, and potential human expo- 
.sure. 

The EPA has set reporting requirements for PCB spills and views PCB 
Cleanup activities have not been stan- 

Components of the cleanup process may include protect- 

The 

A sampling design is proposed for use by EPA enforcement staff in 
detecting residual PCB contamination above a designated limit after a spill 
site has been cleaned. 
grid which is centered on the cleanup area and extends just beyond its bound- 
aries. 
staking out the sampling locations, and for taking possible obstacles into 
account. 
pling crew. 

The proposed design involves sampling on a hexagonal 

Guidance is provided for centering the design on the spill site, for 

Additional samples can be collected at the discretion of the sam- 

Compositing strategies, in which several samples are pooled and 
analyzed together, are recommended for each of the three proposed designs. 
Since an enforcement finding of noncompliance must be legally defensible, the 
sampling design emphasizes the control of the false positive rate, the proba- 
bility of concluding that PCBs are present above the a l l o w a b l e m i t  when, in 
fact, they are not. 

. 

Sampling and analysis techniques are described for PCB-contaminated 
A solids (soil, sediment, etc.), water, oils, surface wipes, and vegetation. 

number of analytical methods are referenced; appropriate enforcement methods 
were selected based on reliability. Since GC/ECD is highly reliable, widely 
used, and is included i n  many standard methods, it is a primary recommended 
method for most samples. 
analyses or for special situations when the primary method is not applicable. 

toring program. Quality control (QC) measures, including protocols, certifi- 
cation and performance.checks, procedural QC, sample QC, and sample custody 
as appropriate, should be stipulated in a QA plan. 

Secondary methods may be useful for confirmatory 

Quality assurance (QA) must be applied throughout the entire moni- 
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111. OVERVIEW OF PCB SPILLS AND CLEANUP A C T I V I T I E S  

A. I n t r o d u c t i o n  t o  PCB S p i l l s  and Cleanup 

The EPA has establ ished requirements f o r  repo r t i ng  PCB s p i l l s  based 
on the amount o f  m a t e r i a l  s p i l l e d  and disposal requirements f o r  the s p i l l e d  
PCBs and mater ia ls  contaminated by the s p i l l .  Under TSCA regulat ions [40 CFR 
761.30(a)( l ) ( i i i )  and 40 CFR 761.60d1, PCB s p i l l s  are viewed as improper 
disposal o f  PCBs. 
establ ished i n  the TSCA regulat ions,  each regional  admin is t ra tor  i s  given 
au tho r i t y  by p o l i c y  t o  enforce adequate clean-up o f  PCB s p i l l s  t o  p ro tec t  
human heal th  and the environment. 

Although s p e c i f i c  PCB cleanup requirements are not 

1. Current Trends 

Due t o  regional  va r ia t i ons  i n  PCB s p i l l  p o l i c y  and the lack of a 
nat ional  PCB cleanup po l i cy ,  PCB cleanup a c t i v i t i e s  have n o t  been standardized. 
I nd i v idua l  companies owning PCB equipment and con t rac t  cleanup companies have 
developed t h e i r  own procedures and p o l i c i e s  f o r  PCB cleanup a c t i v i t i e s  keyed 
t o  s a t i s f y i n g  the  requirements of the appropriate EPA Regional Office. I n  
addi t ion,  the EPA Regional Offices t y p i c a l l y  have provided suggestions f o r  
companies u n f a m i l i a r  wi.th PCB cleanup. 

PCB s p i l l s  are general ly viewed as unique s i t u a t i o n s  t o  be evaluated 
on a case-by-case basis by both the PCB owner (or h i s  contractor)  and t h e  EPA 
Regional Off ice. However, a general framework i s  o f t e n  used t o  approach the 
problem. Most cleanup a c t i v i t i e s  invo lve quick response, removal o r  c leaning 
of  suspected contaminated mater ia l ,  and post-cleanup sampling t o  document 
adequate cleanup. Major considerations involved i n  the  cleanup process in- 
clude minimizing environmental dispersion, minimizing any present or fu ture 
human exposure t o  PCBs, p ro tec t i ng  the hea l th  and safety  o f  the cleanup crew, 
and proper ly  disposing contaminated mater ia ls.  

I n  general, the involvement of  EPA Regional O f f i ces  i s  l i m i t e d  t r  
phone conversations of ten i nc lud ing  a follow-up c a l l  t o  receive the a n a l y t i  
r e s u l t s  o f  the post-cleanup sampling. 
f i e d  w i t h  the reported data, add i t i ona l  documentation, sampl ing’and analysis,  
o r  cleanup ( fo l lowed by fur ther  sampling and analysis) may be requested. 

I n  cases o f  special concern (e.g., large s p i l l s ) ,  EPA Regional O f -  
f i c e s  may work more c losely  wi th  the PCB owner o r  contractor  i n  planning the 
cleanup, sampling and analysis a c t i v i t i e s ,  and on-si te inspections. 

If the EPA representat ive i s  not sat: 

2. L imi ta t idns o f  This Overview 

The general discussion i n  th i s  chapter r e f e r s  t o  the procedures, 
po l i cy ,  and considerations t h a t  seem t o  be widely used a t  present by PCB 
owners and s p i l l  cleanup contractors i n  meeting the requirements o f  the EPA 
Regional Of f ices.  The a c t i v i t i e s  described do not  invo lve €PA regulat ions o r  
p o l i c y  except where indicated, since the EPA has n o t  establ ished requirements 
on PCB cleanup procedures. 

- .- . 
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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, spill 
area and dispersion 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 o f  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. €PA Regional Of- 
fices should provide guidance 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 w i t h  PCB oil 
transformers and capacitors (i.e., Type 2 in Table 1). 
incidents (Type 3 in Table 1) involving large volumes of PCBs, a large spill 
area, a high probability of significant human exposure, and/or severe en- 
vi ronmental or transportation scenarios may require special considerations, 
beyond the scope of this discussion. 

detail of effort outlined in this chapter. 
(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 €PA.' 

appearing in this chapter. 
categorization scheme for PCB spills, some of the assumptions made in this 
chapter may become inappropriate. 

e 

Unusually severe spill 

All spills from regulated equipment are typically subject to the 
Although cleanup o f  smaller spills ' .  

Future changes in €PA policy may invalidate some of the discussions 
For example, if EPA adopts any type of formal 

e 

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 i s  an important concern. References discussing health 
and safety considerations relevant t o  some PCB spill incidents include NIOSH 
Criteria for A Recommended Standard for Exposure to Polychlorinated Biphenyls 
(PCBsl (1977~) and Health Hazards and Evaluation Report No. 80-85-745 (NIOSH 
1980). 
upon the specifics o f  the spill. 

The appropriate level of health and safety protection is dependent 

2. Reporting the Spill 

If the regulatory limits are exceeded, the spill must be reRorted 
to federal, State, and local authorities as applicable. Under EPA regulations 
[Fed. Reg. 50:13456-134751, spills over 10 lb must be reported to The National 
Response Center. The toll free phone number i s  (800) 424-8802. 

- -- 
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Table 1. Approximate Levels of Action for PCB Spill Cleanup Based on Concern 

Categories of increasing concern 
Type 1 Type 2 Type 3 

Approximate gallons of ( 1  
spilled liquid 

Area o f  spill (sq ft) < 125 

PCB concentration in < 500 
spilled liquid 
( P P M  

Types o f  spi 1 led Mineral oil (or 
ul 1 iquid vari ab1 e) 

Exposure scenario Various 

> 1  

250 (avg.) 

I 50 

Vari ab1 e 

Various 

> 1,000 

Variable or high 

Var i ab 1 e, As kare 1 

Special concern for high 
exposure situations' 

Notes : T e 1 spill is usually not reported. h spill is reported and discussed in this chapter. 
+assistance. 
'?% spill is not discussed in this chapter and may require special 
"Severity" in one key item may raise the spill to a higher risk category. 

"L< :F 



3. Quick Response/Securing the Site 

Quick response is desirable to mitigate the dispersion of the 
spilled material and to secure the site. 
cleanup actions commence within 48 hr of discovery of a spill [40 CFR 
761.30(a)(l) (iii)]. 

Federal regulations require that 

More rapid response is highly preferable. 

A quick response allows removal or cleaning of the PCB-contaminated 

In securing the site, the cleanup crew 
material before it is dispersed by wind, rain, seepage, and other natural 
causes or by humans or animals. 
determines the spill boundaries, prevents unauthorized access to the spill 
site, and notifies all. parties involved. 

- -. 

The methods used to secure the site will vary on a case-by-case 
basis, depending on the specific circumstances. 
usually determined by visual inspection with the addition of a buffer area 
that may include PCBs finely dispersed from splattering. 
tent of the spill involves considerable judgment, including consideration 
of the cause of the spill, weather conditions, and specifics o f  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. 
of the more accurate field analytical techniques such as field gas chroma- 
tography. Practical problems associated with availability o f  the equipment 
and trained staff, set-up time, and cost have limited the use o f  such tech- 
niques at this time. 

The extent o f  the spill is 

Evaluating the ex- 

The need for quick response has limited the usefulness 

4. Determination of Materials Spilled/Cleanup Plan 

After securing the site, the response crew will either (a) immedi- 
ately proceed with the cleanup operation, or (b) identify the materials 
spilled and formulate an appropriate 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. 

the necessary level of effort in accordance with the policy of the PCB owner 
and the €PA Regional Office. 
needed, plan the sampling and analysis, and make other decisions related to 
the level of effort and procedures needed. 

A suitable cleanup plan 

Based on reasoning similar to Table 1, the crew leader can determine 

He can determine if additional guidance is 

5. C1 eanup Procedures 

The cleanup procedure may include, but may not necessarily be limited 
to, the following activities: 

Removal or repair o f  failed/damaged PCB equipment, 

Physical removal of contaminated vegetation; 
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Physical removal o f  contaminated Soils, liquids, etc., I :  
- Decontamination or physical removal (as appropriate) of con- 0 

taminated surfaces, and 

- Decontamination or removal of all equipment potentially con- 
taminated during the cleanup procedures. 

Encapsulation may be employed only with EPA approval. - 
The specific procedures used in a cleanup are selected by the PCB 

owner or the cleanup contractor. Key considerations include removal o f  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. 

The cleanup crew shall make every possible effort to keep the spilled 
If this has already occurred, the crew needs 
Water is never used for cleaning equipment 

PCBs out of sewers and waterways. 
to contact the local authorities. 
or the spill site. 

A simple PCB spill cleanup may involve the removal of the leaking 
equipment, removal of contaminated sod and soil by shovel, cleaning pavement 
with an absorbant material and solvents, and decontamination or disposal of 
the workers' equipment (shovels, shoes, gloves, rags, plastic sheets, etc.). 
More complicated situations. may include decontamination o f  cars, fences, 
buildings, trees and shrubs, electrical equipment, or water (in pools or 
bodies of  water). 

walls, etc.) may not be possible. An alternate to physical removal of the 
surface material i s  encapsulation of the contaminated area under a coating 
impervious to PCEs. 

. 

In some cases, adequate decontamination o f  surfaces (pavements, 

(EPA approval would be required.) 

6. Proper Disposal of Removed PCB Materials 

All PCE-contaminated materials removed from the spill site, must be 
shipped and disposed in accordance with relevant Federal, State, and local 
regulations. TSCA Regulations 140 CFR 761.601 outline the requirements for 
the disposal of PCBs, PCB articles, and PCB containers in an incinerator, 
high efficiency boiler, chemical waste landfill, or an approved alternative 
method. 
are presented in 40 CFR 761.70 and 40 CFR 761.75, respectively. Applicable 
Department of Transportation regulations are listed in 49 CFR 172.101. 

Facility requirements for incineration and chemical waste landfi 11s 

7. Samplinq and Analysis 

Although sampling and analysis will be discussed in detail in Chap- 

Sampling and analysis may not always be needed (especially 

--. 
ter IV, this discussion gives an overview of applicable considerations and 
current practice. 
for the spills described as Type 1 in Table l), but enforcement authorities 
or property owners may ask f o r  proof that the spill site has been adequately 
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decontaminated. 
~ sentative of the area contaminated by the spill. Samples should represent 

the full extent o f  the spill, both horizontal and vertical, as well as the 
types of materials in the spill area (soil, surfaces, water, etc.). 

This can be accomplished by taking a number of samples repre-  

Sampling design and technique 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 with due consideration of qual- 
ity assurance and quality control. 

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

8. Remedial Action 

If the analysis results indicate the cleanup was not in compliance 
with designated cleanup levels, additional cleanup is needed. Additional 
sampling can pinpoint the location o f  remaining contaminated areas if the 
original sampling plan was not designed to identify contaminated sub-areas 
within the spill site. 
continue as before, removing more material or cleaning surfaces more thoroughly. 
Remedial action will be followed by additional sampling and analysis to. ver- 
ify the adequacy of the cleanup. e 9. Site Restoration 

If additional cleanup is needed, the cleanup crew will 

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 o f  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 o f  future questions or concern. 
dates, a description of the activities, records o f  shipment and disposal of 
PCB-contaminated materials, and a report of collected samples and results of 
analysis. 

Relevant information may include 

11. Miscellaneous Considerations 

a- Expeditious and effective action are desired throughout the 
cleanup process to minimize the concern o f  the public, especially residents 
near the site or individuals with a special interest in the site. 
speed and effectiveness in the cleanup may prevent any future concern or action 
related to the PCB spill. 

Likewise, 
A ". 

b. Education and training of the spill response crews and re- 
The employees need sufficient sponsible staff members is a constant concern. 

training to make proper judgements and to know when additional assistance or 
guidance is needed. 

8 



I V .  GUIDELINES ON SAMPLING AND ANALYSIS 

Reliable analytical measurements of environmental samples are an 
essential ingredient o f  sound decisions for safeguarding pub1 ic health and 
improving the quality of the environment. Effective enforcement monitoring 
should f o l l o w  the general operational model for conducting analytical mea- 
surements of environmental samples, including: planning, quality assurance/ 
quality control, verification and validation, precision and accuracy, sam- 
pling, measurements, documentation, and reporting. Although many options are 
available when analyzing environmental samples, differing degrees of reli- 
ability, dictated by the objectives, time, and resources available, influence 
the protocol chosen for enforcement monitoring. The following section out- 
lines the factors critically influencing the outcome and reliability of en- 
forcement monitoring of PCB spill cleanup. , 

A. Sampling Design 

This section presents a sampling scheme, for use by €PA enforce- 
ment staff, for detecting residual PCB contamination above a limit designated 
by EPA-OPTS after,the,.site:has been cleaned up. Two types of error traceable 

. t o  sampling and analysis are possible. The first is false 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 should 
be low, because an enforcement finding of noncompliance must be legally de- 
fensible; that is, a violator must not be able to claim that the sampling re- 
sults could easily have been obtained by chance alone. 
designs used must be documented or referenced. 

. 
Moreover, all sampling 

The second type of error possible is a false ne ative, i.e., failure 
to detect the presence of PCB levels above the a l k  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 negative rate can 
increase as the area or level of contamination decrease. 

1. Proposed Sampling Design 

In practice, the contaminated area from a spill will be irregular 
in shape. 
to protect against underestimation o f  the spill area by the cleanup crew, sam- 
pling within a circular area surrounding the contaminated area is proposed. 
Guidance on choosing the center and radius o f  the circle, as well as the number 
of sample points to be-used is provided in Section 2 below. 

In order to standardize sample design and layout in the field, and 

The detection problem was modeled as follows: try to detect a 
circular area of uniform residual contamination whose center i s  randomly 
placed withi3 the sampling circle. The 

- figure depicts a sampling circle of 10 ft centered on a utility pole (site of  
the spill). After cleanup, a residually contaminated circle remains. How- 
ever, i ;7  choosing locations at which to sample, the sampler has no knowledge 
of either the location o f  the circle or the level of contamination. 

Figure 1 illustrates the model. 
- - -- 

This 
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Randomly h a t e d  
Area of Residual 
Contamination 

/ 

I,,------+. Utility Pole I 

Figure 1 .  Randomly located area of  residual contamination 
within the sampling circle.  

.. 
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lack of knowledge was modeled by treating the sampling locations as fixed and ! 

the center o f  the contaminated circle as a randomly located point in the circle. 
of radius 10 ft. The implicit assumption that residual contamination is equally 
likely to be, present anywhere within the sampling 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 
contami nated. 

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 application. First, random designs are more 
difficult to implement in the field, since the sampling crew must be trained 
to generate random locations onsite, and since the resulting pattern is ir- 
regular. 
than random designs. .A grid design is certain to detect a sufficiently large 

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 o f  radius 10 ft. By 
contrast, a design based on a simple random sample of 19 points has only a 
79% chance of detecting such an area. 

Second, grid designs are more efficient for this type of problem 

. contaminated area while some random designs are not. 

Therefore, a grid design is proposed. A hexagonal grid based on 
equilateral triangles has two advantages for this problem. First, such a grid . 
minimizes the circular area certain to be detected (among all grids with the 
same number of points covering the same area). Second, some previous experi- 
ence (Mason 1982; Matern 1960) suggests that the hexagonal grid performs well 
for certain soil sampling 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 residual contaminated circle 
which is certain to be sampled. 
of sampling points and radius of smallest circle certain to be sampled are 
shown in Table 2. For example, 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 grid, the smaller the residual contamination area which 
can be detected with a given probability. 

e 

Values 0f.s so chosen, together with number 

I 
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Table 2. Parameters o f  Kexagonal Sampling Designs f o r  a 
Sampling C i r c l e  o f  Radius r Feet  0 

No. o f  Distance between adjacent  Radius o f  smallest  c i r c l e  
points po in ts ,  s ( f t )  c e r t a i n  t o  be sampled 

7 
19 
37 

0.87r 
0.48r 
0 . 3 r  

0.5r 
0.28r 
0.19r 

12 
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' 4  

3 

2 

1 

Y O  

1 

2 

3 

4 
1 

0 

0 

.C 

0 0 

I 1 I 1 1 1 1 1 
3 2 1 0 1 2 3 4 

X 

The outer boundary of the contaminated area 
i s  assumed to be 4 feet from the center (C)  
of t k  spill site. 

Figure 2. Location of sampling p o i n t s . i n  
a 7-point  g r i d .  
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Y 

0 0 0 

0 '  0 

0 

0 

.C 

0 

0 

0 0 

X 

The outer boundary of the contaminated orea i s  assumed to be 
10 feet from the center (C) of the spiil site. 

Figure  3 .  Locat ion of sampling p o i n t s  i n  a 19 -po int  g r i d .  
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X 

The outer boundary of the contaminated area it assumed to be 
20 feet from the center (C) of the spill site. 

Figure 4 .  Location of sampling points in a 37-point grid. . 
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I .  

The first three hexagonal designs are shown i n  Figures 2 to 4, for 
The choice of sample size depends on 

Subsection 2 below provides some 

a sampling circle radius of r = 10 ft. 
the cost of analyzing each sample and the reliability of detection desired 
for various residually contaminated areas. 
suggested sample sizes for different spill areas, based on the distribution 
o f  spill areas provided by the Utility Solid Waste Activities Group (USWAG 
1984; Lingle 1985). 

2. Sample Size and Desiqn Layout in the Field 

a. Sample Size 

The distribution of cleanup areas for PCB capacitor spill 
sites, based on data collected by USWAG (1984; Lingle 1985) i s  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 ft2; the wide dis- 
crepancy between the mean and the median reflects the presence of  a small per- 
centage o f  relatively large 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 practical constraints on the number o f  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 usually be required to reach a de- 
cision. 
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. 
sented in Table 3. 
generally smaller than capacitor spills because energetic releases are less 
likely from transformers. 
be relatively more likely for transformer spills than capacitor spills. 

Since the cost of chemical analyses is a substantial component of 0 

It should be noted that only capacitor spills are repre- 

Thus, one would expect the smaller sample sizes to 

Transformer spills, however, would be expected to be 

1 
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Table 3. Distribution of  PCB Capacitor Spill 
Cleanup Areas Based on 80 Cases 

tleanup area (ft') Percent o f  cases 

I 50 
51- 100 
101-200 
201-300 
301-400 

' 401-700 
701-1,300 

1 1,300 

32.5 

15.0 
12.5 
3.8 
7.5 
8.8 
1.3 

18. a 

. . a x  

Source: L i  ngl e 1985. 

Table 4. Recommended Sample Sizes 

Samplin area Radius o f  sampling Percent o f  PCB 
. (ft 9 1 ' circle ( f t )  capacitor spi 1 1  s Sample size 

.S 50 

51-400 

400 

1 9  

4-11.. 3 

32.5 

50.0 

7 

19 

> 11.3 17.5 37 
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The f i n a l  cons ide ra t i on  i n  recommending sample s izes  was t o  
achieve rough ly  comparable d e t e c t i o n  c a p a b i l i t y  f o r  d i f f e r e n t  s i z e  s p i l l s .  
The rad ius  of t h e  sma l les t  contaminated c i r c l e  c e r t a i n  t o  be sampled a t  l e a s t  
once by the  sampling scheme i s  used f o r  comparative purposes (see Table 2 ) .  
Table 5 presents  some c a l c u l a t i o n s  o f  t h i s  quan t i t y .  The absolute d e t e c t i o n  
c a p a b i l i t y  o f  t h e  sampling scheme i s  seen t o  be r e l a t i v e l y  constant  f o r  d i f -  
f e r e n t  s p i l l  s izes.  Th is  means t h a t  a g iven area o f  r e s i d u a l  contaminat ion 
i s  about as l i k e l y  t o  be detected i n  any s i zed  s p i l l .  

Table 5. Detec t i on  C a p a b i l i t y  o f  t h e  Recomended Sampling Schemes 
\ 

Sampling area Radius Samp 1 e Radius o f  sma l les t  c i r c l e  t o  
( f t  1 ( ft) s i z e  be sampled ( f t )  

50 4.0 7 2.0 

150 6.9 19 1.9 

400 

875 

11.3 19 

16.7 37 

3.2 

3.2 

b. Design Layout i n  t h e  F i e l d  

F igure  5 presents  a t y p i c a l  i l l u s t r a t i o n  of design l a y o u t  i n  
the  f i e l d .  The f i r s t  s tep  i s  t o  determine t h e  boundar ies o f  t h e  o r i g i n a l  
cleanup area ( f rom records o f  t h e  cleanup). 
o f  t he  sampling c i r c l e  which i s  t o  be drawn surrounding t h e  cleanup area. 
The f o l l o w i n g  approach i s  recommended: 

Next, f i n d  t h e  cen te r  and r a d i u s  

(a) Draw the longes t  dimension, L1, o f  t h e  s p i l l  area. 

(b) Determine t h e  midpoint ,  P, o f  L1. 

(c) Draw a second dimension, L2,  through P perpend icu la r  t o  
Ll-. 

(d) The midpoint ,  C, o f  L2 i s . t h e  requ i red  center.  

(e) The d is tance from C t o  t h e  extremes o f  Ll i s  t h e  r e q u i r e d  
rad ius ,  r. 

d I- F igu re  5 shows an example o f  t he  procedure; F igure  6 demonstrates how t h e  cen te r  
i s  determined f o r  severa l  s p i l l  shapes. Even i f  t h e  cen te r  determined i s  
s l i g h t l y  o f f ,  t h e  sampling des ign will n o t  be adverse ly  a f fec ted .  

I 
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( a )  Original cleanup area 

(b) h a t i n g  ,the center of the 
sampling circle 

( c )  Centering the hexagonal grid 

.FL;L;y (d)  Staking out the grid points 

Figure 5 
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a 

a 

a 

Once the sampling radius, r, has been found, the sample size 
can be selected based on Table 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. 

Exampl! (continued): 
the grid spacing is s = 0.48r = (0.48)(5) = 2.4 ft. 

For a 19-point design with radius r = 5, 

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 locations 2 
.through 5 on it as shown; adjacent locations are a distance s apart. 
orientation of the diameter (for example east-west) used is not important; it 
may be chosen at random or for the convenience o f  the samplers. 
locations, Nos. 6-9, are laid out parallel to the first row, again a distance 
s apart. 
.this row. 
veyor's chain, or equivalent measuring device) of length s. Attach one piece 
of rope to the stake at each location 4 and 5. 
until they touch at location 6. 
and final row of 3 locations in the top half of the design is found similarly, 
starting with number 10. 
staked out. 
f as hi on. 

The 

The next 4 

The only difficulty is in locating the starting point, No. 6, for 
To accomplish this the sampler needs two pieces o f  rope (or sur- 

Once the second row is laid out, the third 

In the same way, the bottom half of the design is 

Draw the ropes taut horizontally 

The 7-point or 37-point designs are laid out in an analogous 

Once the sampling locations are staked out the actual samples 
can be collected. 
fall outside the original cleanup area. Samples should be taken at these 
points , to detect contamination beyond the original cleanup boundaries. 
verifies that the original spill boundaries were accurately assessed. 

In the example in Figure 5, three of the sampling locations 

This 

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 o f  nearby soil. 
likely to be encountered is a vertical surface such as a wall. 
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. 
the procedure. 
same principle may be applied, always using the last two points located to 
find the next one. 

The obstacle most 
To determine 

See Figure 7 for an illustration of 
If more samples from the vertical surface are called for, the 

3. Judgemental Sampling 

The inspector or sampling crew may use best judgement to collect 
samples wherever residual PCB contamination i s  suspected. These samples are 
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Figure 6. Locating the center  and sampling c i r c l e  rad ius  of an 
i r r e g u l a r l y  shaped s p i l l  area. 
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Figure 7 .  Location o f  a sampling ooint on a vertical surface. 
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in addition to those collected from the sampling grid. Examples of extra sam- I e 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. 

Once the samples have been collected at a site, the goal of the 

Compositing Strategy for Analysis of Samples 

analysis effort is to determine whether at least one sample has a PCB concen- 
tration above the allowable limit. This samDlina Dlan assumes the entire sDil.1 
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. 
can be substantially reduced by employing com ositin strategies, in which 
groups of samples are thoroughly mixed and + eva uated in a single analysis. 
If the PCB level in the composite is sufficiently hi h, one can conclude that 
a contaminated sample is present; if the level is - f- ow enough, all individual 
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. 

' 

This means that the cost of analysis 

For purposes of this discussion, assume that the maximum allowable 
PCB concentration in a single soil sample s 10 ppm. The calculations can 
easily be adapted for a different level or for different types o f  samples. 
Based on review of the available precision and accuracy data (Erickson 1985), 
method performance of 80% 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 i s  desired. 
false positive rate controls the overall false positive rate of the sampling 
schemes to acceptable levels. 
the cutoff level for a single sample is 

As will be shown later, this single sample 

Then, using standard statistical3echniques. - 
(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 measuret level i n  a'single sample is 
14.2 ppm or greater, one can be 99.5% sure that the true level i s  10 ppm or 
greater. - 

Now suppose that a composite of, say, 7 samples i s  analyzed. The 
. true PCB level in the composite (assuming perfect mixing) is simply the aver- 

age of the 7 levels o f  the individual samples. Let X ppm be the measured PCB 
level in the composite. If X 6 (14.2/7) = 2.0, then all 7 individual samples 

.. -. 
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are r,ated clean. If X > 14.2, then at least one indiv dual sample must be 
above the 10 ppm limit. 
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 o f  any 
arbitrary number of samples, subject to the limitations noted below. 

If 2.0 < X S 14.2, no conclus on is possible based e 
The applicability of compositing is potentially limited by the size 

of ?.he individual specimens and by the performance o f  the analytical method 
at :ow PC9 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. Oown 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 specimens 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 o f  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- 
ble compositing strategies in Figures 8 Through 11. Based on the error. proba- 
bility calculations presented in' Section 4 below, we recommend the compositing 
strategies indicated in Table 6. 
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. 
reduction in number of analyses expected to result (as compared to in,dividual 
analyses), see the next Section, 5. 

The recommended strategy for the 7-point 

for details on the 

5. Calculations of Averaae Number of Analvses. and Error Probabil- 
ities 

Estimates o f  expected number o f  analyses and probabilities of false 
positives (incorrectly deciding the site i s  contaminated above the l i m i t r -  
and false negatives (failure to detect residual contamination) were obtained 
for various scenarios. 
tion using 5,000 trials for each combination of sample size, compositing 
strategy, level, and extent of residual contamination. The computations were 
based oi l  the following. assumptions: 

a. Only soil samples are involved. In practice other types 
of samples will often be obtained and analyzed. 
section are not directly applicable to such cases, they do indicate in gen- 
eral terms the type of accuracy obtainable and the potential cost savings from 
compositing. 

The calculations were performed by Monte Carlo simula- 

Although the results of this 

-I. 

24 



A 2 GROUP 

Y 

COMPOSITING PIAN FOR 7 SAMPLE POINTS 

X 

Figure 8 

A 2 GROUP COMPOSITING PLAN FOR 19 SAMPLE POINTS 

Y 

0 

Figure 9 

. .  

.. 
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A 6 GROUP COMPOSlTlNG PIAN FOR 19 SAMPLE POINTS 

X 

Figure 10. Location o f  sample points in a 19 sample point plan, 
with detail o f  a 2 group compositing design. 
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0 . ’  

A 4 GROUP COMPOSITING PIAN FOR 37 SAMPLE POINTS 

3 
3 1  
I 

0 

0 

Fiqure 1 1 .  Location o f  sarnoTe ooints i n  37 sample ooint nlan, 
wi th  detail o f  a 4 grouo cornnositing design. 
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Table 6. Recommended Compositing Strategies 

No. o f  samples collected Composi ti ng strategy 

7 

19 

37 

. One group of 7 

One group of 10, one of 9 

Three groups of 9, one o f  10 

b. If the true PCB level in a sample 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. 
is 80% accurate, with 30% relative standard deviation. 

Thus, it is assumed that the analytical method 

c. The maximum allowable level 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. 
single-sample false positive rate of 0.5%. 

placed circle of variable radius and contamination level. 
assumed to be uniform within the randomly-placed circle and zero outside it. 

result is obtained on a single analysis. If a composite does not give a de- 
finitive result (positive or negative), the individual specimens from which 
the composite was formed are analyzed in sequence before any other composite. 

As previously discussed, this corresponds to a 

d. The residual contamination present is modeled as a randomly 
The PCB level is 

e. Analysis o f  samples is terminated as soon as a positive @ 

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 of 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 t h e  table is the probability of a false positive, i.e., a false finding o f  
noncompliance. These probabilities are all very low, as they should be. When 
the level i s  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 f o r  small percentages of cleanup area residually contaminated, the 
detection probability is low. When the level is high and the percent o f  area 
contaminated is large, however, detection probability approaches 100%. For 
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. 

- number o f  contaminated samples will be found in such cases, the analytical 
method is not likely to give positive identification of levels near the 10 
ppm cutoff. 
itive rate to 0.5%. 

- 

The reason for this is that, even though a 

This is the price paid for reducing the single-sample false pos- 

The second table for each compositing strategy shows the expected 
(average) number of analyses needed to reach a decision. 
of area contaminated, the smallest number of analyses is needed if the level 
of contamination is very high or very low. 
analyses are -needed. The largest number o f  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 lie in the intermediate range for which no 
conclusion is possible based on analysis o f  the composite. Thus, individual 
analyses will almost always be required, so that the advantage of compositing 
.is lost. 

For a fixed percent 

For intermediate levels, more 

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 (I%, 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 o f  Declaring a Violation o f  a 10 ipm a Cleanup Standard, f o r  the 7 Point, 1 Composite Design 

*.  

Level of residual 
PCB contamination Percent o f  cleanup area w i t h  residual PCB contamination 

(PPm) 1 4 9 16 25 49 

Compl i ant 8 < 0.001 < 0.001 
10 < 0.001 < 0.001 

Noncompliant 11 < 0.001 < 0.001 
12 < 0.001 0.001 
13 0.001 0.005 
14 0.003 0.010 
15 0.006 0.016 

1 16 0.009 0.029 
18 0.019 0.074 
20 0.030 0.110 
25 0.048 0.186 
50 0.070 0.245 
75 0.071 0.245 
100 0.068 0.255 
150 0.070 0.246 
200 0.073 0.254 
300 0.069 0.257 
500 0.070 0.242 

< 0.001 < 0.001 < 0.001 < 0.001 
< 0.001 < 0.001 0.002 0.007 

< 0.001 < 0.001 
0.001 0.002 
0.005 0.009 
0.019 0.028 
0.039 0.065 
0.064 0.102 
0.137 0.218 
0.199 0.335 
0.342 0.554 
0.487 0.767 
0.496 . 0.787 
0.499 0.800 
0.481 0.796 
0.489 '0.806 
0.494 0.792 
0.492 0.811 

0.009 0.032 
0.017 0.092 
0.045 0.184 
0.085 0.298 
0.134 0.396 
0.202 0.517 
0.344 0.655 
0.479 0.787 
0.736 0.905 
0.977 0.989 
0.992 0.995 
0.995 0.997 
0.998 0.999 

> 0.999 '> 0.999 
> 0.999 > 0.999 
> 0.999 > 0.999 

aseven samples analyzed first as a,composite, then individually i f  necessary 
to reach a decision. 
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Table 8. Expected Number of Analyses to Decide Compliance or 
Violation, for a 10 ppm Cleanup Standjrd, for the 

7-Point, 1-Composite Design 

Level o f  residual 
PCB contamination Percent o f  cleanup area with residual PCB Contamination 

4 9 16 25 49 ( P P 4  1 

.Noncompl iant 

Compliant 4 
6 
8 
10 

11 
12 
13 
14 
15 
16 
18 
20 
25 
50 
75 
100 
150 
200 
300 
500 

1.00 
1.00 
1.00 
1.00 

1.01 
1.04 
1.04 
1-10 
1.13 
1.15 
1.19 
1.24 
1.26 
1.28 
1.28 
1.21 
1.09 
1.03 
1.01 
1.00 

1.00 
1.00 
1.00 
1.01 

1.04 
1.08 
1.18 
1.32 
1.45 
1.52 
1.69 
1.85 
1.98 
1.96 
1.94 
1.79 
1.28 
1.11 
1.01 
1.00 

1.00 
1.00. 
1.00 
1.02 

1.05 
1.17 
1.40 
1.63 
1.85 
2.03 
2.41 
2.57 
2-25 
7 .  ;:3 
2.93 
2.53 
1.52 
1.15 
1.04 
1.01 

1.00 
1.00 
1.00 
1.03 

1.11 
1.32 
1.59 
2.02 
2.35 
2.67 
3.18 
3.59 
3.84 
3.99 
3.98 
3.45 
1.86 
1.34 
1.09 

1.00 
1.06 
1.44 
1.75 

2.01 
2.21 
2.56 
2.86 
3.22 
3.50 
3.95 
4.19 
4.47 
4.45 
4.23 
3.54 
1.89 
1.33 
1.06 

1.11 
2.31 
3.96 
4.96 

5.31 
5.39 
5.35 
5.18 
4.90 
4.71 
4.36 
4.04 
3.61 
2.96 
2.26 a 1.87 
1.30 - 
1 .13  
1.03 .. 

1.02 1.02 . 1.01 . 

aseven samples analyzed first as a composite, then individually i f  necessary 
to reach a decision. 
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Table 9. Probability of Declaring a Violation of  a 10 pim Cleanup 
Standard, for the 19 Point, 2 Composite Design 0 

Level o f  residual 
PC8 contamination 

( P P d  
Percent o f  cleanup area with residual PCB contamination 
1 4 9 16 25 49 

Comp 1 i ant 8 < 0.001 
10 < 0.001 

Noncompliant 11 < 0.001 
12 0.001 
13 0.003 
14 0.005 
15 0.012 
16 0.025 
18 0.046 
20 0.077 
25 0.125 
50 0.161 
75 0.171 
100 0.168 
150 0.166 
200 0.175 
300 0.168 e 500 0.180 

< 0.001 < 0.001 < 0.001 < 0.001 
< 0.001 0.002 0.007 0.015 

< 0.001 0.007 0.034 
0.002 0.029 0.084 
0.007 0.062 0.179 
0.021 0.114 0.304 
0.052 0.178 0.407 
0.083 0.264 0.518 
0.167 0.421 0.698 
0.263 0.556 0.812 
0.461 0.784 0.923 
0.631 0.978 0.992 
0.651 0.993 0.997 
0.642 0.994 0.999 
0.657 0.998 0.999 
0.648 0.999 0.999 
0.654 0.999 > 0.999 
0.661 0.999 0.999 

. 0.058 
0.153 
0.304 
0.455 
0.606 
0.744 
0.883 
0.945 
0.990 

- 0.999 
> 0.999 
> 0.999 
> 0.999 
> 0.999 
> 0.999 
> 0.999 

< 0.001 
0.028 

0.017 
0.281 
0.497 
0.693 

0.908 
0.978 
0.993 
0.999 

> 0.999 
> 0.999 
> 0.999 
> 0.999 
'> 0.999 
> 0.999 
> 0.999 

0. a32 

aNineteen samples analyzed first as two composites, then individually i f  
necessary to reach a decisi.on. 
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Table 10. Expected Number o f  Analyses to Decide Compliance or 
Violation, for a 10 ppm Cleanup Standagd, for the: 

19-Point, 2-Composite Design 

PCB contamination 
( PPm) 

Percent of cleanup area with residual PCB contamination 
1 4 9 16 25 49 

Compl iant 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 

Noncompl iant 11 
12 
13 
14 
15 
16 
18 
20 
25 
50 
75 
100 
150 
200 
300 
500 

2.03 
2.10 
2.21 
2.25 
2.37 ' 

2.49 
2.60 
2.68 
2.82 
2.80 
2.80 
2'. 77 
2.53 
2.21 
1.99 
1.92 

2.14 
2.32 
2.74 
3.02 
3.40 
3.84 
4.36 
4.. 65 
5.02 
5.03 
5.05 
4.95 
3.94 
2.67 
1.89 
1.69 

4.07 
4.57 
4.84 
5.16 
5.50 
5.89 
6.11 
6.26 
6.20 
5.96 
5.69 
5.37 
3.99 
2.61 
1.70 
1.48 

7.90 
8.08 
7.94 
7.90 
7.65 
7.30 
6.57 
6.18 
5.45 
4.70 
3.68 
3.46 
2.59 
1.91 
1.50 
1.39 

10.74 
10.67 
9.95 
9.31 
8.42 
7.59 
6.29 ' 

5.48 
4.57 
3.48 
2.63 .. 
2.26 
1.80 
1.55 
1.34 
1.30 

13.81 
12.78 
11.00 
9.27 
7.80 
6.63 
5.02 
4.25 
3.36 
2.28 
1.84 
1.69' 
1.46 @ 
1.33 
1.19 
1.16 

aNineteen samples analyzed :first as two composites, then individually if 
necessary to reach a decision. 
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Table 11. Probability o f  Declaring a Violation o f  a 10 [pm 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 2s 49 

Compliant 8 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 
0.031 0.060 10 < 0.001 0.002 0.010 0.022 

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 

0.536 0.751 13 0.005 0.053 0.224 0.388 
14 0.012 0.094 0.360 0.575 0.726 0.908 
15 0.023 0.159 0.501 0.740 0.859 0.950 

0.242 0.621 0.831 0.936 0.991 16 0.039 
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 0.999 > 0.999 >,0.999 > 0.999 
150 0.339 0.997 > 0.999 > 0.999 > 0.999 .> ,0.999 
200 0.357 0.996 > 0.999 : 0.999 > 0.999 > 0.999 
300 0.344 0.997, > 0.999 > 0.999 > 0.999 > 0.999 e 500 0.348 0.999 > 0.999 > 0.999 > 0.999 > 0.999 

Thirty-seven samples analyzed first as four composites, then individually if * a  

necessary to reach a decision. 
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0 '  Table 12. Expected Number of Analyses to Decide Compliance or 
Violation, for a 10 ppm Cleanup Standasd, for the 

37-Point, 4-Composite Design 

'level of residual 
PCB contamination Percent of cleanup area with residual PCB contamination 

( P P 4  1 4 9 16 25 49 

Compliant 4 4.00 4.01 4.41 6.72 9.85 15.69 
19.36 6 4.00 4.15 6.66 10.22 13.48 

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 
12 .4.18 
13 4.35 
14 4.57 
15 4.73 
16 4.90 
18 5.09 
20 5.26 
25 5.34 
50 5.27 
75 5.23 
100 5.22 . 
150 4.55 
200 3.95 
300 3.59 
500 3.49 

5.69 
5.97 
6.28 
6.78 
7.04 
7.33 
7.59 
7.74 
7.55 
7.14 

6.43 
4.89 
3. .57 
2.67 

6. a4 

2-48 

10.87 
10.94 ' 

10.56 

9.60 
9.08 
8.02 
7.28 
6.53 
5.39 
4.31 
3.73 
3.02 
2.53 
2.28 
2.22 

.lo. 21 

14.29 
13.74 
12.74 
11.2.1 
9.71 
a. 77 
7.05 
6.26 
5.28 

3.04 
2.64 
2.37 
2.15 
2.04 
1.99 

3.78 

16.93 
15.68 
13.44 
11.13 
9.33 
7.83 
6.16 
5.30 
4.37 
3.06 
2.55 . 
2.32 
2.07 
1.90 
1.81 
1.79 

21.28 
17.84 
13.54 
10.10 
7.78 
6.12 
4.71 
3.96 
3.08 
2.16 
1.90 

E- 
1.52 
1.44 
1.44 ' 

. 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 f o r  D i f f e r e n t  
Compositing Strategies for the 7-Point Design, When an Area L% 

o f  the Size of the Cleanup Site Remains Contaminated 

contamination (ppm) 1 Composite. 2 Composites Individually 
Level of residual PCB 

Corn{: I i ant 4 1.00 
8 1.00 
10 1.00 

Noncompliant 12 
14 
16 
20 
25 
50 
100 
200 
500 

1.04 
1.10 
1..15 
1.24 
1.26 
1.28 
1.21 
1.03 
1-00 

2.00 
2.00 
2.00 

2.02 
2.05 
2.07 
2.10 
2.11 
2.09 
1.98 
1.96 
1.96 

7.00 
7.00 
7.00 

6.98 
6.96 
6.92 
'6.88 
6.84 
6.80 
6.78 
6.80 
6.81 

Table 14. Comparison of Expected Number of Analyses for Different 
Cornpositing Strategies for the 7-Point Design, When an Area 9% 

o f  the Size o f  the Cleanup Site Remains Contaminated 

contami nation (ppm) 1 Composite 2 Composites Individual ly 
Level o f  residual PCB 

Compl iant 4 1.00 
8 1.00 
10 1.02 

Noncompl i ant 12 
14 
16 
20 
25 
50 - *  

100 
200 
500 

1.17 
1.63 
2.03 
2.57 
2.85 
2.93 
2.53 
1.15 
1.01 

2.00 7.00 
2.00 7.00 
2.01 6.99 

2.09 
2.32 
2.50 
2.77 
2.79 
2.60 
1.85 
1.72 
1.17 

6.91 
6.69 
6.49 
6. GS 
5.65 
5.45 
5.46 
5.45 
5.45 
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0 ’  Table 15. Comparison o f  Expected Number o f  Analyses for Different 
Compositing Strategies for the 7-Point Design, When an Area 25% 

of the Size of the Cleanup Site Remains Contaminated 

contamination (ppm) 1 Composite 2 Composites Individually 
Level of residual PCB 

Compl iant 4 1.00 
8 1.44 

10 1.71 

Noncompliant 12 
14 
16 
20 
25 
50 

100 
200 
500 

2.21 
2.86 
3.50 
4.19 
4.47 
4.45 
3.54 
1.33 
1.02 

2.00 
2.13 
2.24 

2.44 
2.84 
3.23 
3.54 
3.56 
2.97 
1.61 
1.38 
1.37 

7.00 
7.00 
6.98 

6.81 
6.29 
5.64 
4.68 
4.12 
3.58 
3.51 
3.50 
3.50 

Table 16. Comparison of Expected Number of Analyses for Different 
Compositing Strategres for the 7-Point Design, When an Area 49% 

of the Size of the Cleanup Site Remains Contaminated 

contamination (ppm) 1 Composite 2 Composites Individually 
Level o f  residual PCB 

Compliant 4 1.11 2.02 7.00 
8 3.96 2.99 7.00 

10 4.96 3.50 6.96 

Noncompliant 12 
14 
16 
20 
25 
50 

100 
200 
500 

5.39 
5.18 
4.71 
4.04 
3.61 
2.96 
1.87 
1.13 
1.01 

3.81 
3.94 
3.86 
3.49 
3.03 
2.22 
1.36 
1.23 
1.20 

6.61 
5.79 
4.82 
3.53 
2.87 
2.40 
2.40 
2.39 
2.39 

. 
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Table 17. Comparison of  Expected Number of Analys'es f o r  Different 
Compositing Strategies for the 19-Point Design, When an Area l% 

o f  the Size o f  the Cleanup Site Remains Contaminated 

contamination (ppm) 2 Composites . 6 Composites Individual ly 

0 
Level o f  residual PCB 

Compl iant 4 
8 
10 

Noncompliant 12 
14 
16 
20 
25 
50 
100 
200 
500 

2.00 
2.00 
2-01 

2.10 
2.25 
2.49 
2.68 
2.82 
2.80 
2.77 
2.21 
1.92 

6.00 
6.00 
6.00 

6.03 
6.07 
6.11 
6.07 
6.01 
5.80 
5.56 
5.53 
5.57 

19.00 
19.00 
19.00 

18.93 
18.74 
18.46 
18.06 
17.75 
17.49 
17.46 
17.46 
17.46 

Table 18. Comparison of Expected Number of Analyses for Different 
Compositing Strategies for  the 19-Point Design, When an Area 9% 

of the Size o f  the Cleanup Site Remains Contaminated 0 
Level of residual PCB 
contamination (ppm) 2 Composites 6 Composites Individually 

Compl i ant 4 
8 
10 

Noncompliant 12 
14 
16 
20 
25 
50 .. 
100 
200 
500 

2.00 
3.01 
3.72 

4.57 
5.16 
5.89 
6.26 
6.20 
5.96 
5.37 
2.61 
1.48 

6.00 
6.19 
6.32 

6.54 
6.74 
6.83 
6.33 
5.74 
4.45 
3.34 
3.17 
3.17 

19.00 
19.00 
18.96 

18.40 
16.90 
14.86 
11. e9 
10.22 
8.94 
8.64 
8.63 
8.62 
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Table 19. Comparison of Expected Number o f  Analyses for Different 
Compositing Strategies for the 19-Point Design, When an Area 25% 

of the Size of  the Cleanup Site Remains .Contaminated 

‘level o f  residual PCB 
contamination (ppm) 2 Composites 6 Composites Individually 

Compl i ant 4 
8 
10 

Noncompl i ant 12 
14 
16 
20 
25 
50 
100 
200 
500 

3.30 
9.20 
10.55 

10.67 
9.31 
7.59 
5.48 
4.57 
3.48 
2.26 
1.55 
1.30 

6.07 
7.73 
8.44 

8.47 
7.67 
6.57 
5.09 
4.24 
3.22 
2.51 
2.41 
2.43 

19.00 
19.00 
18.83 

17.31 
13.72 
10.50 

. .  .: 6.25 
4.35 
3.34 
3.29 
3.26 
3.23 

Table 20. Comparison o f  Expected Number of Analyses for Different 
Compositing Strategies for the 19-Point Design, When an Area 49% 

o f  the Size of the Cleanup Site Remains Contaminated 

contamination (ppm) 2 Composites 6 Composites Individually 
Level of  residual PCB 

Compl i ant 4 7.49 6.28 , 19-00 
8 13.18 9.85 --d; .*.. 19. 00 
10 14.02 10.84 18.73 

Noncompliant 12 
14 
16 
20 
25 
50 -- 
100 
200 
500 

12.78 
9.27 
6.63 
4.25 
3.36 
2.28 
1.69 
1.33 
1.16 

10.10 
7.78 
5.87 
3.92 
3.23 
2.46 
1.85 . 

1.79 
1.78 

16.15 
11.34 
7.14 
3.74 
.2.61 
2.10 
2.06 
2.04 
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 noncompliance for a single sample, 14.2 ppm, is successful in controlling 
the overall false positive rate of the sampling 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. Note, that the 
overall false-positive rate i s  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 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. 
needed in cases of contamination close to the allowable limit o f  10 ppm, up 
to 23 for the 37-point design when 49% of the area is contaminated at 10 ppm. 

For example, 

Larger number of analyses are 

8. Sampling Techniques 

The types of media to be sampled will include soil, water, vegeta- 
tion and sol id surfaces (concrete, asphalt, wood, etc. ). 
methods are described below. 
able (Mason 1982, USWAG 1984). 

1. Solids Samplinq 

When soil, sand, or sediment samples are to be taken, a surface 

General sampling 
Additional sampling 'guidance documents are avai 1- 

scrape samples should be collected. 
to mark the area to be sampled, the surface should be scraped to a depth o f  
1 cm with a stainless steel trowel or similar implement. This should yield 
at least 100 g soil. 
sample deeper. Use a disposable template or thoroughly clean the template 
between samples to prevent contamination o f  subsequent samples. The sample 
should be scraped directly into a precleaned glass bottle. If it is Pree- 
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. 
stainless steel bowl by successive subdivision. 
should then be removed, weighed and analyzed. 

bottles. 
be relaxed as long as sample integrity is maintained. 

Using a 10 cm x 10 cm (100 cm2) template 

If more sample is required, expand the area but do not 

.. 

These core samples should be well-homogenized in a 
A portion of each sample 

Samples should be stored in the dark at 4 O C  in precleaned glass 
If samples are to be analyzed quickly, the storage requirements may 

Before collection of 
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verification samples, this equipment must be used to generate a field blank I 

as described in Section 1 V . E .  

2. Water Sampling 

a. Surface Sampling 

If PCBs dissolved in a hydrocarbon oil were spilled, they will 
most likely be dispersed on the surface. 
tion technique should be used. 
grab techniques. 
be dipped directly into the body of water at the designated sample collection 
point. A sample is collected from the water surface by gently lowering a 
precleaned sample bottle horizontally into the water until water begins to 
run into it. 
under the surface so that the entire sample is collected from-the.surface. 

Therefore, a surface water collec- 
Surface water samples should be collected by 

Where appropriate, the precleaned glass sample bottle may 

The bottle is then slowly turned upright keeping the lip just 

b. Subsurface Sampl inq 

If the PCBs were in an Askarel or other heavier-than-water 
matrix, the PCBs will sink. In these cases water near the bottom should be 
collected. To collect subsurface water, the bottle should be lowered to the 
specified depth with the cap on. The cap is then removed, the bottle allowec, . 
to fill, and the bottle brought to the surface. 

C. Other ‘Sampling Approaches 

When the above approaches are not feasible, other dippers, . .a 
tubes, siphons, 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 noncontaminating material. Before collection of sam- 
ples, this equipment must be used to generate a field blank as described in 
Section IV. E. 

d. Sample Preservation .-”%-. 

.ii, 

The bottle is then lifted out of the water, capped with a PTFE- 
or foil-lined lid, identified with a sample number, and stored at approximately 
4OC (USEPA 1984a) until analysis to retard bacterial growth. 
to be analyzed quickly, the storage requirements may be relaxed as long as 
sample integrity i s  maintained. 

If samples are 

3. Surface Samplinq 

a. Wipe Samples 

If the surface to be sampled is smooth and impervious (e.g., 
rain gutters, aluminum house siding). a wipe sample should indicate whether 
the cleanup has sufficiently removed the PCBs. 
pled by first applying an appropriate solvent (e.g., hexane) to a piece o f  
11 cm filter paper (e.g., Whatman 40 ashless, Whatman 1150t’ smear tabs, or 
equivalent) o r  gauze pad. 
with a pair of stainless steel forceps and used to thoroughly swab a 100-cm2 
area as measured by a sampling template. 

These surfaces should be sam- 

-a This moistened filter paper or gauze pad is held 

41 



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. 
1 cm x 100 cm or 5 cm x 20 cm), or any other shape. 
assists the sampler in the collection of a 100 cm2 sample and in the selec- 
tion of representative sampling sites. 
thoroughly cleaned between samples to prevent contamination of subsequent 
samples by the template.' 

A 100 cm2 area may be a 10 cm x 10 cm square, a rectangle (e.g., 
The use of a template 

When a template is used it must be 

The wipe samples should be stored in precleaned glass jars at 
4 O C .  
gauze pad and solvent should be used to generate a field blank as described 
in Section 1V.E. 

Before collection of verification samples, the selected filter paper or 

b. Sampling 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 f o r  analysis. 
Samples 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 samp.les 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. 

0 
C. Analytical 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. 
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 o f  laboratory.equipment, and number of samples to be analyzed. 

Some 

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 capillary 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 Lichtenberg 
(1982). This method describes s i x  different cleanup techniques, recommends 
three GC detectors, and suggests procedures for GC calibration and for mea- 
surement of precision and accuracy. 
culation methods. 

This method also discusses several cal- 
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Table 21. SlandJrd Procedures o f  Ai i r l ys i s  l o r  PCOs 

Procedure De t r rm lna l l on  Q u r l l l a t l v c  q u a n l l l r l t o n  Qc 
des lpn r  t I on  Ha t r  In Ex t rac t  Ion c 1 eanwC w l h o d  JSSeSSDenl v l h o d  100 discussed Reference  

Total a r e a  o r  0.1 Iig/L D35J4-80 Water ~ M J ~ W / C H ~ C I ~  (F l o r l s t l )  P C C / I  CDd NO 
(5111ca Gel) Webh-kCrI 1 

608 Uttcr CHZCIX (f lor I s  I 1  ) PCC/ECO 
( 5  r n o v a l )  

NO Area 0.04-0.15 yg/C Ytr €PA, 1984a; 
l o n @ o l l w  and 
l tch lenberg.  1982 

30-36 pg/ l  Yes IPA, 1984b; 
Congbolloa and 
Ctchlenberg, 
1982 

625 Walcr Moiw Yes Area 

JMh Water Florlslll PCC/C CD 
s l l l c r  ge l  o r  HLCO 
( C W ) O  
( 5  removal) 

Several I I R W E I M S  

Yes S u c d  areas WS 
o r  Webb-McCal I 

Yes Ind. pcJkS US 

EPA, 1978 Yes 

€PA (by- WJle? 
product s ) 

Several Yes Crlckson e t  r l . .  
. 1982, 19836; 

[PA, 1984c 

Yes . ANSI. 1974 Ur l r r  (Hxa.1 PCC/E w 
(Srponl 1 l c r t  ion) 
AI,uIM 

A l u t n r  W/E CD 

t48)rxanr no Stngle  perk o r  2 pp. 
s u c d  perks 

k n s a n t o  Water Mocln. 1976 m 

S l l l c r  g e l  PGC/ECD - Ikxam I(0 UU-WE, 1979; 
Dcrenish rnd 
Harllng-Bowen, 
1980 

ASlM, 198lb Yes D l  
Herrnt 
HaO/CH,CN 

03301-74 A l r  
Water ' 

LI1. 
r d l w n t  

1 lqu lds  
€PA ( h m l o g )  So l ids  and 

EPA 621-S Sludge 

W/E co 
(Haw,) 
(Srponl I k a t  Ion) 
( A I  ul nr ) 

Sevrra l  Several HRCC/L IMS Yes Ind. peaks 

Yes A m i  

WS 

WS 

Yes Ertckson e t  ~ 1 . .  
198Sa ' 

Yes Hallc rtd 
bpeZ-AVl lJ .  
1984 

F l o r l r l l ,  I I R C C / I l M S  o r  , 

S l l l C J  gCl, PGC/ElHS 
or CPC 

CHaCIg 

...' 



lable  21 i ionl lnucd) 

Procedure Oe le rm in r t l on  p U l \ l \ J l l V e  QUJn l l l J t lOn  pc 
des ipna t ion MI tr I x  Lx  t r r c  t Ion Cle rn ioC method assesswnt Y 1 hod Loo dlscussed Reference 

[PA 
(Ha locarbon) 

Sludge 

Slvdor 

Solid vasto 

So1 Id waste 

Solld waste 

Unrpecllled 

so11 and 
S e d l r n t  

S e d l m t  

S e d l w n t  , 
sol  I 

k X a M /  CPC PCC/ECO Yes Peak area o r  MS 
W,CI,/ I r n a v a l  peak helght 
r c e t o m  
(83/15/2) 

Y e s  Rodr lgwz  
e t  a l . .  1980 

f f i C / E  1HS Yes HS P r l o r l t y  
P o l l u t r n t  

CH,Cla GPC 

n e u t r a l  
and ac td  . l r r c t l o n s )  

(base/ 
MS Y e s  EPA, 1 9 7 9 ~  

Yes us Y e s  B a l l l n q c r ,  1978 0100 

8080 

8250 

@IO 

€PA (spi l ls )  

MiCIa CPC H R W E  1HS 
( 3  f r ac t l ons )  S l l l c r  gcl , o r  PCC/EIHS 

MS 

P c c / I C O  

PCC/L I MS 

C W L  IMS 

PCE/E t o  

P W L C O  

PCC/ECO 

P G t / t C D  

HRCC/E Ins 

PCC/ECO 

NO 

No 

No 

A W J  

US 

NS 

l o t r l  area o r  
Vebb-McCaI I 

[ P A ,  1982e 

I P A ,  1 9 8 2 ~  

I P A .  1 9 8 2 ~  

Schau .  1978 
Beard dnd 

Y e s  

Y e s  

Yes 

Ho 

( F l o r l s  I I )  

kne 

None 

( F l o r l  s I 1  ) 
(CHJCIO 

(S l l lca  g e l )  
(Hercury) 

F l o r  I s l l  
Sl l lca  gel 
( 5  removal ) 

Srponl I l c a t  ion 
M S O  
A f u l n r  

Srponl f I c r l l o n  
HI 50 
A l u l n r  

P 
P 

L PA LPA, 1982d Computer WS Yes 

lbnsrnto Indl~ldu~l o r  
total peak 
h e l # l t S  

Slngle perk or 
s m m d  perks 

h e i n .  1976 

Ans I Mo 

Y e s  

)lo 

Yes ANSI, 1974 

LPA (by- 
producls)  

Atr collected k x r n e  
on F l o r l s l l  o r  
M- 2 

Alr M a r  hrz- I k r r ~ /  
ardous waste ether 
s l t e s  col- 
lected on PUF 

NS Y e s  I r l c k s o n  e l  ~ 1 . .  
1982. 19836; 
Lr lckson.  1984b 

1 4 s ,  1982 €PA (&lent 
a l r )  

A l u l n r  lo lr l  area o r  
perk helfit 

10-50 ngh’ 



t 
I .  

rdblc ? I  (Cnnllnucd) 

Proccdurr O c l c r m l i i a l l o n  qual I t a l  Ivc quint I lrllon pc 
der I gnat Inn h t r  I x Exlrrcllon c 1 ernupC wlhod rsscsswnt me 1 hod LOO dlscurscd Reference - 
[PA (slack) Inclncrrlor k x r n r  (HzSO,) PCrChtorlnd- no Area 10 ng no Hrllc and 

em I ss Ions Llon PCC/ICO Brlrdl, 1977; 
and d i e n l  
rlr colleclrd 1378 
on florlrll 

Beard dnd Schrm, 

€PA C d u r t l o n  Pentane or (florlrll/ PGC/HS 
sources CHjClj rIllcr 0 . 1 )  
collected , 
on Florlrll * 

Yes Arcr/hoolop 0.1 ng/lnJ 

[PA (lnctn- Stack gal Pr n t r nr / 
crrtors) methanol 

PCC/MS Yrr Slngle perk ns 

(H,SO,) PCC/ECO 
(Srponlf Icrllon) 
(AlCmlnr) 

nlOsH Air collected Hcxrnr none 
(PMAII 244) on florlrll 

P 
VI 

HIOW Air collrctrd ~ X I N  MOM 
( P U  753) on Florlsll 

(PA (011) Mrlurrl gar Ikxrne HXW4 
s r q l r d  wllh 
C 1 or I s I 1 

IPA [5 ,A , (3 ) ]  Blood 

IPA [S,h,(l)] Mlporr 

No Slnglc  prrk 2 PPb . 

PCC/ECO , no Perk hclght or 0.01 mg/d 
area t r a  stan- 
dard curve or 
Ye4b-kCrI I 

ffiC/ECO ' n o  Perk hclght or 0.01 .o/d 
Pcrchlorlnr- rrcr fro. slrn- 
llon drrd curve 

PCC/ECO 

k X U K  (Florlsll) ffiC/€CO no ns 

Pet. cthcr/. florlsll PCC/ECD no HS 
CHaCH 

EPA ( 9 . 0 )  Mlposc  Prt.' cthrr/ Saponlflcrtlon 11C 

EPA ( 9 . 6 )  Hllk k r  t o n 4  CH,CW PCC/€CD 

CHaCH f lorlsll 

henine F loris11 
Slllcr acid 

NO S e a l  qurnl. 

Y o  Id. perks W P P b  

no lcvlns e t  r l . ,  
1979 

Y e s  h a r d  rnd 
S t h r u ,  1978 

Y r c  MSl. 1974 

no Hrrrls e l  r l . ,  
1981 

m V r l l s .  1980 

Ye5 . V a 1 l s .  1980 

Y r t t s .  1980 )k 

Yes V r l l s ,  1980 
She-, 1981 



l a b i r  21  (Contlnued) 

P roc tdurt D e t e m i n a t l o n  Q u r l l l a t l v e  Quant iLaLion qc 
dtslgnatlon ktrlr Ex t rac t  I on  cleanupc wthod assesswn t  wthod LOO dlscusscd Reference 

M A C  (29) 

Japan 

P M  

MAC (29) 

03303-14 

04059-83 

I P A  (011 

LPA (by- 
products) 

Food 

Food 

food 

Paper and 
paperboJrd 

Caprc I t o r  
Askarc ls  

H l n e r a l  011 

Trans f o n r  
f lulds o r  
was t t  011s 

Products o r  
wastes 

3 p l g r n t  
typts 

C h l o r l n a t t d  
benzrncs  

~ n t p r c i  r id 

CH,CW/Pr t . 
rthr 

F l o r l s l l  k$l/ 
C e I I t t  
S r p o n l l l c r t l o n  

S l l l c a  ge l  
Saponl I l c a t  Ion 
( F l o r i s  11) 

S i l l c l c  a c l d  
(Saponlf I c a l l o n )  
(Oxldatlon) 
( F l o r i s l l )  

F l o r l s l l  HgO/ 
' C r l  I t c  
SaponI I Ica t I on  

PCC/ECD 

PCC/ECO 

No 

Y e s  

no 

No 

no 

Yts 

Ho 

Yes 

No 

Yes 

Yts  

T o t a l  area o r  
Id: ptaks 

NS' 

WS 

M A C .  1980a no 

No 

#o 

#o 

ti0 

m 

Yts 

Yts 

Yes 

Yts  

Yes 

S a d  a r tas  
p e r c h l o r l n a t l o n  

lanrbe,  1916 

PCC/ECO 
(PtC/HE CO) 
(NP-ILC) 
( R P - I L C )  

PCC/LCD 

Artr HS F D A .  1917 

S r p o n l r l c a -  
t lon  

10111 area o r  
Ind. peaks 

MAC. 198ob 

D l b  )lone SCOT HRCC/F I O  Total area ASTH. 1980. 

A S l M ,  ,1983 D l l u t t  r l t h  
~ A W  o r  
Isooctane 

01 

PCC/ECO 
(PCX/HCD) 

PWHECD 
o r  /ECO o r  
/ElHS 
W K C )  

HRCC/L IHS 

PCC/ECD 

PCC/L IHS 

HRtC/ElHS 

Ind. p a t s  o r  
Webb-Hccr I I 

l o t a l  area o r  
Vcbb-kCa11 

€PA. 1981 
B t l l a r  and 
L lch t tnbe rg .  
1981 

Several Ind. peaks WS E r l c t s o n  e t  a i . ,  
1982. 1983d; 
Erlckson, 1984r 

WU, 1982 . Dou )(one 

F l o r  I sl 1 

llone 

10 isomers 

wy To ta l  p t a t  
hr I * t / haO log  

Id. 

IS 

IS 

Dor, 1981 

Not a d d r t s s d  WOL addnsscd EPA. 1984d 

Sourct: H. 0. Erlckson, lhe A n a l y t l c r l  C h d  s t r y  of K B s ,  B u t t c n o r l h s ,  Boston, M, 1985 , In press. 

8 )(o S p t C l f l C  d t h l l S .  
b D l r t c t  I n J t c t i o n  o r  d l l u t c  and I n J t c t .  
c l tchnlques In  p r r t n t h t s t r  a r t  desc r lb td  as .op t i ona l  In the procedure. 
d O r  PCX w i t h  m l c r o c o u l a t r l c  o r  c l c c t r o l y l l c  conduc t i v i t y .  



a. Gas ChromatoaraDh/Electron CaDture Detection 

--. 

Packed column gas chromatography with electron capture detec- 
t i o n  (CC/ECD) i s  generally the method of choice f o r  analysis  of s p i l l  s i t e  
samples, transformer o i l s ,  and other  s imilar  matrices which must be analyzed 
f o r  PCB content p r i o r  t o  disposal (Copland and Gohmann 1982). 
sens i t ive ,  highly se lec t ive  aga ins t  hydrocarbon background, and r e l a t ive ly  
inexpensive to  operate. 
due resembles an ArocloM (AroclotQ i s  a regis tered trademark of Monsanto 
Company; the trademark designation i s  n o t  used throughout t h i s  report)  ,stan- 
dard and other halogenated compounds do n o t  in te r fe re .  

GC/ECD i s  very 

The technique i s  most appropriate when the PCB r e s i -  

While i t  i s  considered a se lec t ive  de t ec to r ,  ECD a l so  de tec ts  
non-PCB compounds such as halogenated pes t ic ides ,  polychlorinated naphthal- 
enes, chloroaromatics, phthalate and adipate e s t e r s ,  and other  compounds. 
These compounds may be d i f fe ren t ia ted  from PCBs only by chromatographic re- 
tent ion time. Elemental su l fur  can in te r fe re  w i t h  PCB analysis* i n  sediment 
and other  samples which have been subjected t o  anaerobic degradation condi- 
t ions.  There a r e  a l so  common interferences w h i c h  do not give discrete  peaks. 
An example of a nonspecific interference i s  mineral o i l  (ASTM 1983). Mineral 
o i l ,  a complex mixture of hydrocarbons, can cause a general suppression of 
ECD response. Mineral o i l s  from transformers of ten contain PCBs as a result  
of cross-contamination of transformer o i l s .  

A major disadvantage of ECD i s  the  range of response f ac to r s  
which d i f f e ren t  PCB congeners e x h i b i t .  Zitko e t  a l .  (1971) and Hattori. e t  a1 
(1981) published response fac tors  ranges of about 540 and 9000, respectively.  
Boe and Egaas (1979), Onsuka e t  a l .  (1983) and Singer e t  a l .  (1983) have a l so  
published ECD response factors .  The range of response fac tors  ser iously i n -  
h ib i t s  re l iab le  quant i ta t ion of individual PCB congeners o r  non-Aroclor PCBs 
unless the composition o f  the sample and standard a r e  the  same. 

When PCBs a re  analyzed by packed column gas chromatography, 
the PCBs are  usually quantitated by to t a l  areas o r  individual peaks. 
t o t a l  areas method, the  areas of a l l  peaks in a re ten t ion  window a re  summed 
and t h i s  to ta l  compared w i t h  the corresponding response of an Aroclor s tan-  
dard. W i t h  the individual peak quant i ta t ion method, response factors  a r e  
calculated for  each peak i n  the  packed column chromatogram. The most prom- 
inent  individual peak quant i ta t ion method was or iginated by Webb and McCall 
(1973). These results may be reported as  an Aroclor concentration o r  as  
t o t a l  PCB. Packed column GC techniques are generally useful f o r  quant i ta t ion 
of samples which  resemble pure Aroclors b u t  a re  prone t o  e r rors  from in t e r -  
fe r ing  compounds o r  from PCB mixtures tha t  do not resemble pure Aroclors 
(Albro 1979). For this reason analysts  have been using capi l la ry  gas chro- 
matography for  the analysis of PCBs. 
analyst  the a b i l i t y  t o  separate most of the individual PCB isomers. 
e t  a l .  (1982) has proposed a method o f  obtaining " t o t a l  PCB" values by in te -  
grat ion of a l l  PCB peaks, using response factors  generated from an Aroclor 
mixture. 
where only a selected few "diagnostic peaks" a re  quant i ta ted.  
approach Tuinstra e t  a l .  (1983) have quantitated s i x  spec i f i c ,  diagnostic 
congeners which appear t o  be useful f o r  regulatory cutoff  analyses. 

In the  

Capillary gas chromatography o f fe r s  the 
Bush 

Zell and Ballschmiter (i980) have developed a simplified approach 
In a s imi la r  
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b. G C / H a l l  E l e c t r o l y t i c  Conduct iv i ty D.etector 
! 

E l e c t r o l y t i c  conduct iv i ty  detectors have a lso been used w i t h  
packed column gas chromatography t o  se lec t i ve l y  detect  PCBs (Webb and McCall 
1973, Sawyer 1978). The Ha l l  e l e c t r o l y t i c  conduc t i v i t y  detector (HECD) mea- 
sures the change i n  conduct iv i ty  o f  a so lu t i on  conta in ing H C l  o r  HBr which i s  
formed by py ro l ys i s  o f  halogenated organic GC e f f l u e n t s .  
105-106 s e l e c t i v i t y  f o r  halogenated compounds over o ther  compounds. I t  a1 so  
gives a l i n e a r  response o v e r  a t  l e a s t  a lo3 range. HECO and ECD were com- 
pared f o r  t h e i r  use i n  detect ing PCBs i n  waste o i l ,  hydraul ic f l u i d ,  capaci tor  
f l u i d ,  and transformer o i l  (Sonchik e t  a l .  1984). They found both detectors 
acceptable, b u t  noted t h a t  the HECD gave higher r e s u l t s  w i t h  less prec is ion 
than the ECD. The method detect ion l i m i t s  ranged from 3-12 ppm f o r  HECD and 
2-4 ppm f o r  ECD. Greater than 100% recovery o f  spikes analyzed by HECD i n d i -  
cated a nonspecif ic response t o  non-PCB components, since extraneous peaks 
were not observed. Another comparison o f  HECD and ECD f o r  the analysis o f  

'PCBs i n  o i l s  a t  the 30-500 ppm leve ls  found t h a t  t h e  type o f  detector made no 
s i g n i f i c a n t  d i f f e rence  i n  the r e s u l t s  (Levine e t  a\ .  1983). 
t h a t  they had expected higher accuracy f rom the  more s p e c i f i c  HECD. 
postulated t h a t  the cleanup procedures ( F l o r i s i l  , alumina, and s u l f u r i c  acid) 
a l l  had e f f e c t i v e l y  removed the non-PCB species which would have caused 
interferences i n  the ECD and reduced i t s  accuracy. 

e 
The HECD e x h i b i t s  

The authors noted 
They 

c. GC/Mass Spectrometry 

Highly  s p e c i f i c  i d e n t i f i c a t i o n  o f  PCBs i s  performed by d C  wi th  

A GC/MS produces a chromatogram consis t ing of data 

The 

mass spectrometric ( G U M S )  detection. 
general ly used w i t h  mass spectrometry, so i n d i v i d u a l  PCB isomers may be 
separated and i d e n t i f i e d .  
points a t  about 1 second i n t e r v a l s ,  which are a c t u a l l y  f u l l  mass spectra. 
data are stored by a computer and may be r e t r i e v e d  i n  a v a r i e t y  o f  ways. 
data f i l e  contains in format ion on the amount o f  compound (s ignal  i n t e n s i t y ) ,  
molecular weight (parent ion), and chemical composition (fragmentation pat-  
terns and i so top ic  c lusters) .  

High r e s o l u t i o n  gas chromatography i s  

The 

G U M S  i s  p a r t i c u l a r l y  su i ted t o  detect ion o f  PCBs because o f  
i t s  intense molecular i o n  and the charac te r i s t i c  ch lo r i ne  c luster .  Chlorine 
has two n a t u r a l l y  occurr ing isotopes, 35Cl.and 3 7 C l ,  which occur i n  a r a t i o  
o f  100:33. Thus, a molecule w i th  one ch lor ine atom w i l l  have a parent ion, 
M, and an M+2 peak a t  33% r e l a t i v e  i n tens i t y .  With two ch lo r i ne  atoms, M+2 
has an i n t e n s i t y  of 66% and M+4, 11%. 

Because o f  i t s  expense, complexity o f  data, and lack of sensi- 
t i v i t y ,  GC/MS has no t  been used as extensively as other  GC methods (par t icu-  
l a r l y  GC/ECD), despi te i t s  i nhe ren t l y  higher in format ion content. 
above factors  have been improved, GC/MS has become much more popular f o r  
analysis o f  PCBs, and w i l l  probably continue t o  increase i n  importance. Sev- 
era l  factors i nc lud ing  the i n t roduc t i on  o f  rou t i ne  instruments wi thout c o s t l y  
accessories, decreasing data system costs, and mass-marketing, have combined 
t o  keep the costs o f  GC/MS down whi le  pr ices o f  o ther  instruments have r i s e n  
steadi ly.  

As the 

..-- 
With l a r g e r  data systems and more ve rsa t i  l e  and "user- f r iendly" 
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software, the large amount of,data is more easily handled. However, data re- 
duction of a GC/MS chromatogram still requires substantially more time than 
for a GC/ECD chromatogram. 
proved. 

In addition, the sensitivity of GC/MS has im- 

d. Field-Portable Gas Chromatography Instrumentation 

Gas chromatography may be used for analysis of samples in the 
field. Gas chromatography is a well-established laboratory technique, and 
portable instruments with electron capture detectors are available (Spittler 
1983, Colby et al. 1983, Picker and Colby 1984). A field-portable GC/ECD 
was used to obtain rapid measurements o f  PCBs in sediment and soil (Spittler 
1983). 
PCBs were eluted from the GC within 9 min. In a 6-h period, 40 soils and 
10 QC samples were analyzed, with concentrations ranging from 0.2 to 24,000 

eration and reduces the need for either return visits to a site. 

The sample preparation consisted of a single solvent extraction. The 

.ppm. The use o f  field analysis permits real-time decisions in,a cleanup op- 

Mobile mass spectrometers are also available. An atmospheric 
pressure chemical ionization mass spectrometer, marketed by SCIEX, has been 

. mounted in a van and used for in situ analyses of soil and clay (Lovett et al. 
1983). 
PCBs in a variety of emergency response situations, including hazardous waste 
site cleanups. Other, more conventional mass spectrometers, should also be 
amenable to use in the field. 

The instrument has a p p z e w  been used for field determination o f  

a 2. Thin-Layer Chromatography (TLC) 

Thin-layer chromatography is a well-establ ished analytical tech- 
nique which has been used for the determination of PCBs for many years. 
Since the publication of a TLC method for PCBs by Mulhern (Mulhern 1968, 
Mulhern et al. 1971), several researchers have used TLC to measure PCBs in 
various matrices. Methods have been reported by Willis and Addison (1972) 
for the analysis of Aroclor mixtures, by Piechalak (1984) for the analysis o f  
soils, and by Stahr (1984) for the analysis of PCB containing oils. 
a densitometer to measure the intensity o f  the spots, TLC is not generally 
considered quantitative. 
are certainly obtainable, but the precision and accuracy probably do not 
approach that o f  the gas chromatographic methods. 

Even with 

Order-of-rnagnitude estimates of the concentration 

A spill site sample extract will probably need to be cleaned up 
Levine et al. (1983) have published a comparism of before TLC analysis. 

various cleanup procedures. 
acid cleanup to a SepPaM CIS cleanup method. 

and selectivity of the method. Several researchers have reported that the 
use of reverse-phase TLC (CI8-bonded phase) achieves a better separation 
-of PCBs from interferences (DeVos and Peet 1971, DeVos 1972, Stalling and 
Huckins 1973, Brinkman et al. 1976). K x h  (1979) has reported an order of 
magnitude improvement in the PCB limit o f  detection through use of circular 

Stahr (1984) has compared the Levine sulfuric 

Different TLC techniques have been used to improve the sensitivity 
I 

I 
I 

..I- 

I 
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TLC. The two most common methods 0 .. 1973, Ueta et al. 1974) and react 
(OeVos and Peet 1971, DeVos 1972, 

of visualizat 
on with AgNO, 
Kawabata 1974 

on are fluorescence (Kan et a\. 
followed by UV irradiation 
Stahr 1984). 

No direct comparison o f  the performance of TLC with other techniques 
for analysis o f  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 
PCB values obtained were comparable. However, the study by Bush et al. indi- 
cated that the TLC results were generally lower than GC/ECD. 

3. Total Organic Halide Analyses 

Total organic halide analysis can be used to estimate PCB concen- 
trations for guiding field work, but is not appropriate for verification or 
enforcement analyses. A total organic halide analysis indicates the presence 

detect inorganic chlorides such as sodium chloride. The reduction of organo- 
chlorine to free chloride >on with metallic sodium can be used for PCB analy- 
sis. 
Oil@) or by a chloride ion-specific electrode (McGraw-Edison). The erfor- 
mance of these kits has not been tested with any matrix other than m neral 

* ' oil. 
nique (McQuade 1982, Schwalb and Marquez 1982). 

'of chlorine and sometimes the other halogens. Many of the techniques also 

The free chloride ions can be then detected colorimetrically (Chlor-N- 

X-ray fluorescence (XRF) has also been studied as a PCB screen ng tech- 

D. Selection of Appropriate 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). 
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. 
accuracy, precision, reproducibility, comparability, consistency across ma- 
trices, availability, and cost. 

This does not necessarily 

Many other criteria also enter into selection'of a method, including 

For PCB spills, it is assumed that the spills will be relatively 
fresh and therefore that PCB mixtures will.general1y resemble those in com- 
mercial products (i.e., Aroclom). Pt is further assumed that, for most of 
the matrices likely to be encountered, the levels of interferences will be 
re1 ati vely 1 ow. 

2. Selection o f  Instrumental Techniques 

Based upon the above criteria and assumptions, either GC/ECD or 
GC/MS should provide suitable data. 
dard methods and since the technique is more widely used, it appears to be 
the technique of choice. 
on GC/ECD instrumental analysis. 
niques are based on GC/EIMS. 

Since GC/ECD is included in more stan- 

Some o f  the secondary and confirmatory tech- 
- I.. The primary methods recommended below are all based 
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3. Selection of Methods 

Ideally. a standard method would be available for each matrix likely e 
to be encountered-in a PCB spill. 
sand, sediment, bricks, asphalt, wood, etc.), water, oil; surface wipes, and 
vegetation. 
discussed in detail below. A primary.recommended method is given and should 
be used in most spill instances. The secondary method may be useful for con- 
firmatory analyses, or where the situation (e. g., high level o f  interferences) 
indicates.that the primary method i s  not applicable. The methods used must 
be documented or referenced. 

The matrices of concern include sol ids (sojl , 

The methods for these matrices are summarized in Table 22 ana 

a, Solids (Soil, Sand, Sediment, Bricks, Asphalt, Wood, Etc.) 

EPA Method 8080 from SW-846 (USEPA 1982e) is the primary recom- 
The secondary methods, Method 8250 and Method 8270, are GC/MS mended method. 

Method 8080 entails an acetone/hexane (1:l) extraction, a Florisil 
column chromatographic cleanup, and a GC/ECO instrumental determination. A 
total area quantitation versus Aroclor standards is specified. No qualitative 
criteria are supplied. No valida- 
tion data are available. 

' analogs. 

A detection limit of 1 pg/g is prescribed. 

Bulk samples (bricks, asphalt, wood, etc.) should be readily 

The sample must be crushed.and subsampled to ensure proper solvent 
extractable using a Soxhlet extractor according to EPA Method 8080 (USEPA 
1982e). 
contact, 

b. Water 

EPA Method 608 (USEPA 1984e) is recommended as the 
method. This is one of  the I'Drior'itv Dollutant" methods and invo 

pr imary 
ves extrac- 

tion of water samples with di;hloromethane. 
chromatographic cleanup and also an optional sulfur removal are g ven. Sam- 
ples are analyzed by GC/ECD and quantitated against the total area of Aroclor 
standards. 
sively validated and complex recovery and precision equations+a're given in 
the method for seven Aroclor mixtures. The average recovery is about 86% and 
average overall precision about f. 26%. The average recovery and precision 
for the more common Aroclors (1242, 1254, and 1260) are about 78% and 2 26%, 
respectively. Detection limits are not given in the current version (USEPA 
1984a), although they were listed as between 0.04 and 0.15 pg/L for the seven 
Aroclor mi:xtures listed as priority pollutants in the method validation study 
(Millar et al. 1984). 

An optional Florisil column 

No qualitative criteria are given. This method has, been exten- 

c. Oils - 
Spilled oil samples should be analyzed according to an EPA 

method (Bellar and Lichtenberg 1981). 
fluids and waste oils, but should also be applicable to other similar oils 
such as capacitor fluids. 
priate factor (e.g., 1:lOOO). Six optiona cleanup techniques are given. 

The method is written for transformer 
- ". 

In this method, samples are diluted by an appro- 
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Table 22. Summary o f  Recommended Anal t i c  1 Method 

M a t r i x  
Primary method- (GC/ECD) 

Des i gna t i  on . Reference 
Secondary method 

Desi g n a t i  on GC de tec to r  Reference 

Sol i d s  

Water 

O i  1 

Surface 
wipes 

Vegetat ion 

8080 

608 

l loi  1 II 

Hexane ex t rac-  
ti on/608 

AOAC (29) 

USEPA 1982e 

USEPA 1984a 

USEPA 1981a; 
B e l l a r  and . 

L ichtenberg , 
1981 

None 

AOAC 1980a 

. 8250, 8270 

625 

MS 

MS 

MS iloi 1 II 

Hexane ex t rac-  MS 
ti on/625 

None None 

USEPA 1952e 

USEPA 1984b 

USEPA 1981a; 
Bel  1 a r  and 
L ichtenberg,  
1981 ' ,  

None 

None 



- 
The sample may be analyzed by GC/ECD as the  pr imary  method. 
mental choices,  a l s o  presented i n  the method, are GC/HECD, GC/MS, and c a p i l -  
l a r y  GC/HS. 
(1973) method. No q u a l i t a t i v e  c r i t e r i a  a re  given. QC c r i t e r i a  a re  given. A 
de tec t i on  l i m i t  o f  1 mg/kg i s  s ta ted ,  a l though i t  i s  h i g h l y  dependent on the 
amount o f  d i l u t i o n  requi red.  An i n t e r l a b o r a t o r y  v a l i d a t i o n  study (Sonchik 
and Ronan 1984) i n d i c a t e d  8 1  t o  126% recover ies  f o r  d i f f e r e n t  PCB mix tu res ,  
w i t h  an average o f  97% f o r  Aroc lo rs  1242, 1254, and 1260, as measured by  ECO. 
The o v e r a l l  method p r e c i s i o n  ranged from f 11 t o  f 55%. w i t h  an average o f  
f 12% f o r  A roc lo rs  1242, 1254, and 1260. The method v a l i d a t i o n  s t a t i s t i c s  . 
w e r e  presented i n  more d e t a i l  as regress ion  equations. 

Secondary i n s t r u -  e' PCBs are quan t i t a ted  by e i t h e r  t o t a l  areas o r  t he  Webb-McCall 

d. Surface Wipes 

No standard method i s  a v a i l a b l e  f o r  a n a l y s i s  o f  PCBs c o l l e c t e d  

Samples 
. o n  surface wipes. However, s ince  t h i s  m a t r i x  should be r e l a t i v e l y  c lean and 
e a s i l y  e x t r a c t a b l e ,  a simple hexane e x t r a c t i o n  should be s u f f i c i e n t .  
should be analyzed according t o  EPA Method 608 (USEPA 1984a), except f o r  
Sect ion 10.1 th rough 10.3. I n  l i e u  o f  these sect ions,  t h e  sample should be 
ex t rac ted  th ree  t i m e s  w i t h  25 t o  50 mL o f  hexane. The sample can be ex t rac ted  
by shaking f o r  a t  l e a s t  1 min pe r  e x t r a c t i o n  i n  t h e  wide-mouthed j a r  used f o r  
sample storage. Note t h a t  the  r i n s e s  should be w i th  hexane so t h a t  s o l v e n t  
exchange from methylene c h l o r i d e  t o  hexane (Sect ion 10.7) i s  n o t  necessary. 

e. Vegetat ion 

The AOAC (1980a) procedure f o r  food i s  recommended f o r  ana lys i s  
o f  vegeta t ion  ( leaves, vegetables, e tc .  ). Th is  method invo lves  e x t r a c t i o n  o f  
a macerated sample w i t h  a c e t o n i t r i l e .  The a c e t o n i t r i l e  i s  d i l u t e d  w i th  water  
and the PCBs e x t r a c t e d  i n t o  petroleum ether .  The concentrated e x t r a c t  i s  
cleaned up by F l o r i s i l  column chromatography by e l u t i o n  w i t h  a m ix tu re  o f  e t h y l  
e t h e r  and pet ro leum e the r .  The sample i s  analyzed by  GC/ECD w i t h  q u a n t i t a t i o n  
by t o t a l  areas o r  i n d i v i d u a l  peak he igh ts  as compared t o  A roc lo r  standards. 
No q u a l i t a t i v e  c r i t e r i a  a re  given. V a l i d a t i o n  s tud ies  w i th  ch icken f a t  and 
f i s h  (Sawyer 1973) a re  n o t  r e l e v a n t  t.o t h e  types o f  ma t r i ces  t o  be encountered 

0 

i n  PCB s p i l l s .  " r-7 

4. Implementat ion o f  Methods 

Each labo ra to ry  i s  respons ib le  f o r  genera t ing  r e l i a b l e  data. The 
f i r s t  step i s  p repara t i on  o f  an in-house p ro toco l .  
i s  based on methods c i t e d  above, b u t  s p e c i f i e s  which op t i ons  must be fo l l owed  
and provides more d e t a i l  i n  the conduct o f  t he  techniques. 
t h a t  a w r i t t e n  protoco.1 be prepared f o r  a u d i t i n g  purposes. 

Th is  d e t a i l e d  "cookbook" 

I t  i s  essen t ia l  

... 
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Each laboratory is responsible for generating validation data to 
demonstrate the performance of the method in the laboratory. This can be 
done before processing of samples; however, it is often impractical. Valida- 
tion of method performance (replicates, spikes, QC samples, etc.) while ana- 
lyzing field samples is acceptable. 

e 
Changes in the above methods are acceptable, provided the changes 

Some 

More significant changes (e.9. , substitution 

are documented and also provided that they do not affect performance. 
minor changes (e.g., substitution of hexane for petroleum ether) do not 
generally require validation. 
of a HECD for ECD) will require documentation of equivalent performance. 

E. Qual i ty Assurance 

Quality assurance must be applied throughout the entire monitoring 
' program including the sample planning and collection phase, the laboratory 
analysis phase, and the data processing and interpretation phase. 

Each participating EPA or €PA contract laboratory must develop a 
quality assurance plan (QAP) according to EPA guidelines (USEPA 1980). 
di tional guidance is a1 so avai 1 able (USEPA 1983). The quality assurance plan 
must be submitted to the regional QA officer or other.appropriate QA official 
for approval prior to analysis o f  samples. 

Ad- 

1. Oualitv Assurance Plan 

The elements of a QAP (U.S. EPA, 1980) include: 

Title page 
Table o f  contents 
Project description 
Project organization and responsibility 
QA objectives for measurement data in terms o f  precision, ac- 

curacy, completeness, representativeness, and comparabi 1 i ty 
Sampl i ng procedures. 
Sample tracking and traceability 
Calibration procedures and frequency 
Analytical procedures 
Data reduction, validation and reporting 
1;)ternal quality control checks 
Fcrformance and system' audits 
?;reventive maintenance 
Specific routine procedures used to assess data precision, 

accuracy and completeness 
Corrective action 
Quality assurance reports to management 
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2.  Quality Control 

Each laboratory that uses this method must operate a formal quality 
The minimum requirements of this program consist of  an control (QC) program. 

initial and continuing demonstration o f  acceptable laboratory performance by 
. - the analysis o f  check samples, spiked blanks, and field blanks. The labora- 

tory must maintain performance records which define the quality of data that 
are generated. 

The exact quality control measures wil.1 depend on the laboratory, 

Laboratories must decide on which of the measures below, or 

type and number of  samples, and client requirements. The QC measures should ' 

be stipulated in the QA Plan. 
example only. 

The QC measures discussed below are giv,en for 

. additional measures, will be required for each situation. 

a. Protocols 

Virtually all of the available PCB methods contain numerous 
options and general instructions. Effective implementation by a laboratory 
requires the preparation of  a detailed analysis protocol which may be followed 

. unambiguously in the laboratory. This document should.contain working instruc- 
tions for all steps of the analysis. This document also forms the basis for 
conduct i ng an audi t. 

b. Certification and Performance Checks 

Prior to the analysis of samples, the laboratory must define 
its routine performance. 
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. 

At a minimum, this must include demonstration o f  

Ongoing performance checks should include periodic 
of the initial demonstration or more elaborate measures. More,e.l 
sures may include control charts and analysis of QA check sampl'& 
unknown PCBs, and possibly with matrix interferences. 

c. Procedural QC . 

The various steps of the analytical procedure shou 
T h s e  include, but are not limited to, the ity control measures, 

repetition 
borate mea- 
containing 

d t-,ave qua 
f ol 1 owi ng: 

Instrumental Performance: Instrumental performance cri- 
teria and a system for routinely monitoring the performance should be set out 
in the QA Plan. 
criteria should also be stipulated. 

Corrective action for when performance does not meet the 
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ualitative Identification: Any questionable results 
should be confirmed :y a second analytical method. A least 10% of the 
identifications, as well as any questionable results, should be confirmed by 
a second analyst. 

checked. 
quanti tati on routines. 

0 

Quantitation: At least 10% of all calculations must be 
The results should be manually checked after any changes in computer 

d. Sample QC 

Each sample and each sample set must have QC measures applied 
The following to it to establish the data quality for each analysis result. 

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. 
may be generated by using the sampling equipment to collect a blank sample 
(e.g., using the water sampling equipment to sample laboratory reagent grade 
water) or by extracting the sampling equipment (e.g., extracting a sheet of 
filter paper from the lot used to collect wipe samples or rinsing the soil 
sampling apparatus into the sample jar). 
analyzed for each type o f  sample collected. 

A field blank 

A field blank must be collected and 

Laboratory Reagent Blanks: These blanks are generated in 

Generally, a reagent blank is processed through the 
the laboratory and are analyzed to assess contamination o f  glassware, reagents, 
etc., in the laboratory. 
entire analysis process. A1 though in special circumstances, additional reagent 
blanks may be generated which are processed through only part of the procedure 
to isolate sources of contamination. 
must be generated and analyzed for each type o f  sample analyzed. 

of PCBs in the sample matrix. 
demonstrate the method performance. 
the analyst. 

0 
At least one laboratory reagent blank 

These samples contain known concentrations Check Samples: 
They are analyzed along with field samples to 

The PCB concentrations may be known to 

Blind Check Samples: These samples are the same as the 
check samples discussed above, except the PCB.concentration is not known to 
the analyst. 

Rep1icate.Samples: One sample from 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. 
ble within the limits required for spiked samples. 

The results of these analyses must be compara- 

Spiked Samples: The sensitivity and reproducibility must 
be demonstrated for any method used to report verification data. This can be 
done by ’ analyzing spiked blanks near the required detection 1 imi t. To demon- 
strate the ability of the method to reproducibly detect the spiked sample, 
one or more spiked samples should be analyzed in at least triplicate for each 
group o f  20 or fewer samples within each sample type collected. Samples will 

-..I 

‘‘e 
56 



-a. 

. be spiked with a PCB mixture similar to that spilled (e.g., Aroclor 1260). 

0 Example concentrations are: 

Matrix Spike Level 

Quantitative techn 
samples. 

. .  

e. 

Soil, etc. 

Water 100 pg/L (100 ppb)) 

Wipes 

10 Pg/g (10 PPm) 

100 pg/wipe (100 pg/100 cm2) 

ques must detect the spike level within i30% for a.11 spiked 

Sample Custody 

As part of the Quality Assurance Plan, the chain-of-custody 
protocol must be described. 
the sample and data integrity. The less rigorous sample traceability docu- 
mentation merely provides a record of when operations were performed and by 
whom. 

A chain-of-custody provides defensible proof o f  

Sample traceability is not acceptable for enforcement activities. . .  
Chain-of-custody is required f o r  analyses which may result in 

legal proceedings and where the data may be subject to legal scrutiny. 
Chain-of-custody provides conclusive written proof that samples are taken, 
transferred, prepared,.and'analyzed in an unbroken line as a means to maintain, 0 
sample integrity. A sample is in custody if: 

- It is in the possession of an authorized individual; 

- 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 individual. 

- 
- 

A typical chain-of-custody protocol coqtains the following elements: 

1. Unique sample identification numbers. 

2. Records of sample container preparation and integrity 
prior to sampling. 

3. Records of  the sample collection such as: 

- Specific, location of sampling. 
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- Date of col lect ion.  

-' Exact time o f  collection. 

- 

- I n i t i a l i n g  each entry. 

Type o f  sample taken (e .g . ,  a i r ,  water, s o i l ) .  

- Entering per t inent  information on chain-of- 
custody record. 

- Maintaining the samples in  one's possession o r  
under lock and key. 

- Transporting or  shipping the  samples t o  the 
analysis  laboratory. 

- 
- 

Fi l l i ng  o u t  the chain-of-custody records. 

The chain-of-custody records must accompany the 
samples . 

4. Unbroken custody during shipping. Complete shipping 
records m u s t  be retained; samples must  be shipped in  
locked o r  sealed (evidence tape) containers. 

5. Laboratory chain-of-custody procedures consi st of: 

- .  

Receiving the samples. 

Checking each sample for  tampering. 

Checking each sample against  the chain-of-custody 
records. 

Checking each sample and noting i ts  condition. 

Assigning a sample custodian who will be responsible 
f o r  maintaining chain-of-custody. 

Maintaining the sign-offs for  every t r ans fe r  of each 
sample on the chain-of-custody record. 

Ensuring t h a t  a l l  manipulations of  the  sample a re  
duly recorded i n  a laboratory notebook along w i t h  

be ver i f ied  by the program manager o r  a designee. 

7 

sample number and date. These manipulations w i  11 ? 

-. 
F. Documentation and Records 

Each laboratory i s  responsible fo r  maintaining complete records of 

. 0 the  analysis.  A deta i led  documentation plan should be prepared as  part of 



e the QAP. Laboratory notebooks should be used f o r  handwritten- records. D i  g i  - 
t a l  o r  other GC/MS data must be archived on magnetic tape ,  d i sk ,  or a s imi la r  
device. 
data from s t r i p  c h a r t  recorders must be archived. 
retained. 

Hard copy pr intouts  may a l so  be kept i f  desired.  Hard copy analog 
QA records should a l so  be 

The documentation m u s t  completeJy describe how the analysis was 
performed. 
described. Where a procedure l i s t s  options ( e . g . ,  sample cleanup), the op- 
t i o n  used and s p e c i f i c s  (solvent volumes, digest ion t imes,  e t c . )  must be 
s ta ted  . 

Any variances from a standard protocol m u s t  be noted and f u l l y  

The  remaining samples and e x t r a c t s  should be archived for  a t  l e a s t  
2 months or  u n t i l  the  analysis report  i s  approved by the  c l i e n t  organization 
(whichever i s  longer) and then disposed unless other  arrangements are  made. 
The magnetic d i s k s  o r  tapes,  hard copy chromatograms, hard  copy^ spectra ,  quan- 
t i t a t i o n  repor t s ,  work sheets,  e t c . ,  m u s t  be archived f o r  a t  l e a s t  3 years .  
All calculat ions used t o  determine f i n a l  concentrations mus t  be documented. 
An example of each type o f  ca lcu la t ion  should be submitted w i t h  each v e r i f i -  
cation spot. 

G. Reporting Results 

Results of analysis w i l l  norma 

Matrix 

S o i l ,  e t c ,  

l y  be reported as  follows: 

Reporting Units 

pg PCB/g of sample (ppm) 

I 

Water .. mg P C B ~ L  o f  sample ( p m )  

Surfaces (wipes) . pg PCB/wipe (pg PCB/130 cm2) 

In some cases ,  the r e s u l t s  a r e  t o  be reported by homodog. In t h i s  
case, 11 values a r e  reported per sample: 
one f o r  the t o t a l .  
of resolvable gas chromatographic peak (U.S. €PA, 1982c, 1984e). 
cases,  the number o f  r e s u l t s  reported equals the number of peaks observed on 
the chromatogram. These analyses a r e  generally asSociated w i t h  a regulatory 
cutoff (e.g., 2 ;rg/g per resolvable chromatographic peak (U.S. EPA, 1982c, 
1984). In these cases i t  may be s u f f i c i e n t ,  depending on the c l i e n t  organi- 
zat ion 's  request,  t o  report only those peaks'which a r e  above the regulatory 
cutoff.  

one each f o r  the 10 homologs and 

In these 
Some TSCA analyses require report ing the resu l t s  i n  terms 

Even i f  an Aroclor is  used a s  the quant i ta t ion  standard,  the re- 
s u l t s  a re  never t o  be reported as  "pg Aroclor@/g sample." 
PCBs,  not mere:y a s p e c i f i c  commercial mixture. 

TSCA regulates a l l  
--. 
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'E'& :EPA. -project officers are Joseph. J; Breen and. 3'aseph: S. Carra ' 
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