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1.0 Introduction

In April 2004, the United States Environmental Protection Agency (USEPA) and the Respondents
(Brown Inc., Ddalt Corp., Bulk Transport Corp., and Northern Indiana Public Service Company
(NIPSCO)) signed an Administrative Order on Consent (AOC Il) (Docket No. V-W-'04-C-784) to conduct
a Remedial Investigation and Feasibility Study (RI/FS) at the Pines Area of Investigation, as set forth in
Exhibit 1 to AOC Il, located in the environs of the Town of Pines, Indiana. AOC Il (Sections VII. 20 and
21) and its attachment, the Statement of Work (SOW) (Tasks 2 and 3), require the Respondents to
develop a RI/FS Work Plan to conduct a Remedial Investigation (RI) as components of the RI/FS
process. One of the components of the RI/FS Work Plan is the development of the analytical program
for the RI.

The Site Management Strategy (SMS) (ENSR, 2005a) and the RI Report (AECOM, 2010) provide
details on the location, description and the historical background for the Area of Investigation. The
purpose of the Rl is to evaluate the presence of constituents in environmental media within the Area of
Investigation that may be derived from coal combustion by-products (CCBs). Because of their nature,
the primary CCB-derived constituents are metals. As documented in the SMS (ENSR, 2005a), a
literature review indicates that other parameters, such as polycyclic aromatic hydrocarbons (PAHS),
polychlorinated dibenzodioxins (PCDDs), polychlorinated dibenzofurans (PCDFs), and radionuclides are
not typically present in CCBs at concentrations of concern to human or ecological receptors. However,
in response to the USEPA request for site-specific confirmation, ten samples and a duplicate were
collected in September 2005 from the Type Il (South) Area of Yard 520 and were analyzed for PAHSs,
PCDDs/PCDFs, and radionuclides under the USEPA-approved Yard 520 Sampling and Analysis Plan
(SAP) (ENSR, 2005b). In addition to the radionuclide analysis, uranium was also analyzed using
SW846 3050B/6020. The purpose of this work was to determine if these analyte groups should be
included in the RI. In addition, the Yard 520 SAP included the sampling plan for the collection of
background surface soil samples for laboratory analysis.

A draft report “Evaluation of Polycyclic Aromatic Hydrocarbon, and Polychlorinated Dibenzodioxin/
Polychlorinated Dibenzofuran Data from Yard 520" (ENSR, 2006) was submitted to the USEPA on April
25, 2006 (referenced herein as the “Draft Yard 520 Data Report”). USEPA provided comments on that
report on June 8, 2006 (see Attachment B). Additional correspondence between the USEPA and the
Respondents relating to the Draft Yard 520 Data Report is referred to in the sections that follow and is
provided in Attachment B. This report is a revision to the Draft Yard 520 Data Report based on that
correspondence.

The samples collected for analysis in September 2005 from the Type Il (South) Area of Yard 520 are
representative of CCBs placed in Yard 520 rather than native soils. The concentrations of PAHs,
PCDDs/PCDFs, and radionuclides in the samples reflect worst-case concentrations of these parameters
in CCBs that may be present within the Area of Investigation.

A risk-based evaluation of the sample data for PAHs and PCDDs/PCDFs is presented in this document.
Sample data were compared to available screening levels using the methods described in the USEPA-
approved RI/FS Work Plan (ENSR, 2005c¢) Volume 5 (Human Health Risk Assessment Work Plan) and
Volume 6 (Ecological Risk Assessment Work Plan). The sources of screening levels are discussed in
the appropriate sections below.

AOC Il — Docket No. V-W-"04-C-784 — Yard520Report March 5, 2010



AECOM Environment 1-2

Section 2 provides a summary of the field investigations. Section 3 provides a summary of the validation
of the analytical data.

PAHs are discussed in Section 4. As described in Section 4, based on correspondence between the
USEPA and the Respondents, no additional sampling for PAHs was required by USEPA for the RI.
PCDDs/PCDFs are discussed in Section 5. Based on correspondence between the USEPA and the
Respondents, USEPA required the collection of samples from Brown Ditch for analysis of
PCDDs/PCDFs (and radionuclides). The results are presented in Section 5. Based on these results, no
additional sampling for PCDDs/PCDFs was required by USEPA in the RI. Literature reviews were also
conducted and are presented in the applicable sections; these reviews were also published in the SMS
(ENSR, 2005a).

The radionuclide data are presented in Section 6, and the background surface soil data are presented in
Section 7. Evaluation of the radionuclide data for samples collected from Yard 520 (and for samples
collected from USEPA-approved sediment locations in Brown Ditch and background soil locations), and
evaluation of the background surface soil data for metals will be included in the Human Health Risk
Assessment Report and the Ecological Risk Assessment Report, to be submitted, per AOC Il, 60 days
after approval of the Rl Report (AECOM, 2010). Conclusions are presented in Section 8, and
references are provided in Section 9.
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2.0 Field Investigation

The field investigation included the collection of samples of CCBs from the Type Il (South) Area of Yard
520, the collection of samples of sediment from Brown Ditch, and the collection of samples of surface
soil from background locations within and around the Area of Investigation.

2.1  Yard 520 Type Ill (South) Area Sampling

Samples were collected from 10 borings located in the Type Il (South) Area of Yard 520 in September
2005. The boring logs prepared in the field for these ten borings were misplaced. Therefore, based on
discussions with USEPA, four of the borings were redrilled in September 2006 to record soil
classification information only; no soil samples were collected. Two of the borings (GP005 and GP006)
were advanced in the same locations as the previous borings. The remaining two borings (GPO09A and
GPO012A) had to be moved a short distance from the original locations due to refusal. Each boring was
logged on field forms in accordance with ENSR SOP Number 7116 Pines as referenced in the Yard 520
SAP (ENSR, 2005b), the Unified Soil Classification System (USCS) protocols, and Indiana Department
of Environmental Management (IDEM) guidance. Figure 1 shows the locations of the borings. The
boring logs are provided in Attachment A.

The samples from the original 10 borings plus one duplicate from the Yard 520 borings were submitted
for laboratory analysis of PAHs, PCDDs/PCDFs, radionuclides, and total uranium. The analytical results
are presented and discussed by parameter group in Sections 4, 5 and 6.

2.2  Brown Ditch Sediment Sampling

Sediment samples were collected from 5 locations within the West Branch of Brown Ditch (see Figure
2). This sampling was conducted during the October 2006 round of sampling for the Rl program
(AECOM, 2010). Two surface (0 — 0.5 foot) sediment samples were collected from locations upgradient
of Yard 520 (SWO001 and SW020), and three surface sediment samples and a duplicate were collected
from locations at or downgradient of Yard 520 (SW022, SWO023, and SW024). Two deeper (0.5 — 1 foot)
sediment samples were collected at locations SW022 and SW023, per the RI/FS Work Plan (ENSR,
2005c). Sediment samples were submitted for laboratory analysis of PCDDs/PCDFs, radionuclides, and
total uranium. Sediment sample locations are shown on Figure 2. The sediment sample collection
records are presented in the Rl Report (AECOM, 2010). The analytical results are presented and
discussed by parameter group in Sections 5 and 6.

2.3 Background Surface Soil Sampling

Surface soil samples were collected on April 30 and May 1, 2007 from the 25 USEPA-approved
background locations, including 15 samples of granular soils and 10 samples of organic soils. At each
location, the soil material was inspected to ensure suspected CCBs were not present. Details of the
sample collection are provided in Section 2.6 of the Rl Report (AECOM, 2010). Background samples
were analyzed for metals (including total uranium), sulfur, and radionuclides. Background sample
locations are shown on Figure 3. The analytical results are presented and discussed in Sections 2 and
4, and in the Rl Report (AECOM, 2010).
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3.0 Data Validation

Validation of the data collected under the Yard 520 SAP included the review of analytical procedures,
quality control (QC), calibration, data reduction, and completeness of the laboratory data package as
specified in the Yard 520 SAP (ENSR, 2005b). A Data Usability Assessment (DUA) was prepared for
the data collected under the Yard 520 SAP. The DUA describes the procedures used to evaluate the
acceptability of the data collected. The primary objective of the data review and usability evaluation was
to ensure that appropriate data were used in the evaluation of these results. The DUA for the data
collected under the Yard 520 SAP, including the sediment samples collected from Brown Ditch, is
provided in Attachment C. The data validation reports are presented in Attachment D. The DUA for the
background samples is presented in the Rl Report (AECOM, 2010).
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4.0 PAHs

The PAH analytical data for the CCB samples collected from the Type Il (South) Area of Yard 520 are
presented on Table 1. The Data Usability Assessment is presented in Attachment C. These data were
presented in the Draft Yard 520 Data Evaluation Report (ENSR, 2006). USEPA submitted comments
on the report dated June 8, 2006 (see Attachment B). Based on the Respondents’ September 8, 2006
response to comments (see Attachment B), USEPA concluded that no further sampling for PAHs was
required for the RI in an email dated October 10, 2006 (see Attachment B).

4.1 Data Evaluation

As identified in the Work Plan, Volume 5 (ENSR, 2005c) and in USEPA Region 5 guidance (USEPA,
1998a), applicable human health screening levels for PAHs are USEPA Region 9 Preliminary
Remediation Goals (PRGs) (USEPA, 2004) for residential soil. PRGs are risk-based concentrations in
soil corresponding to a cancer risk level of 1x10-6 and a hazard index of 1. PRGs for residential soil
assume daily contact by an adult and a child and assume incidental ingestion, dermal contact, and
inhalation of soil-derived dusts and vapors over a 30-year exposure duration. Human health screening
levels for PAHSs are listed in Table 1. All sample results for PAHs are below human health screening
levels, as presented in Table 1.

As identified in the Work Plan, Volume 6 (ENSR, 2005c), applicable ecological screening levels for
PAHs are USEPA Region 5 Ecological Screening Levels (ESLs) (USEPA, 2003a); these values are also
listed in Table 1. USEPA requested that individual and total PAH concentrations also be compared to
ESLs for sediment. Region 5 does not have a sediment ESL for Total PAHs. However, USEPA Region
4 has a sediment screening level for Total PAHs (1.684 mg/kg; USEPA, 2001). The sediment ESLs are
also provided in Table 1. All detected sample results for PAHs are below ecological screening levels, as
presented in Table 1. Although several of the detection limits for acenaphthene, acenaphthylene and
fluorene are slightly above the individual Region 5 PAH ESLs, half the detection limit for each of these
samples (a common surrogate used for risk calculations) is not. Moreover, as can be seen in the table,
the total PAH concentration for each sample location is below the USEPA Region 4 Total PAH
screening level.

4.2 Literature Review

PAHs were not included as constituents of potential concern in the USEPA Groundwater Pathway Risk
Assessment for the Technical Background Document for the Supplemental Report to Congress on
Remaining Fossil Fuel Combustion Wastes (USEPA, 1998b) based on a review of available data. In its
document responding to comments (Report to Congress: Wastes from the Combustion of Fossil Fuels,
USEPA, 2000), USEPA concluded:

“...that organic constituents, including PAHSs, are infrequently present in [fossil fuel
combustion] wastes at levels above analytical detection limits. This conclusion is
consistent with the expectation that organics are destroyed in the combustion process
or pass out the stack. Given this conclusion, the Agency did not consider organics in its
risk assessment. EPA also did not include a detailed summary of the organics
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characterization data from these sources in the docket, because any such summary
would consist primarily of non-detects.”

The Electric Power Research Institute (EPRI) published a literature review in 1987 (Inorganic and
Organic Constituents in Fossil Fuel Combustion Residues. Volume 1: A Critical Review) that
summarized data on inorganics and organics in fossil fuel combustion residues (EPRI, 1987). The
report summarized several publications regarding PAHSs in fly ash and fly ash extract.

¢ Results of extract data from lllinois basin coal fly ash indicated that less than 1 mg/L of
phenanthrene, pyrene, and chrysene were detected (Roy, et al., 1984, as cited in EPRI, 1987).

e Ina study of over 100 organic compounds in wet scrubber and electrostatic precipitator ash,
pyrene was detected at a concentration of 20 ug/L in extracts (Harrison, et al., 1985, as cited in
EPRI, 1987). Naphthalene was also found in extracts of both fly ash types.

e Based on the partitioning coefficient for naphthalene, all PAH compounds identified in the two
ash types were determined to “pose little concern for potential groundwater contamination,” with
concentrations less than in some drinking water samples (Harrison, et al., 1985, as cited in
EPRI, 1987).

e PAH concentrations in fly ash samples ranged from trace to 0.9 ug/kg (total PAHs of 4 ug/kg) in
a study of electrostatic precipitator hopper ash (Griest and Guerin, 1979, as cited in EPRI,
1987). A second study of PAHSs in fly ash reported concentrations ranging from 8 ug/kg
(benzo(a)pyrene) to 200 ug/kg (2-methylchrysene), with the total of 10 PAHs reported at 833
ug/kg. Four PAHs (2-methylchrysene, chrysene, 3-methylpyrene, and 2-methylphenanthrene)
accounted for over 70% of the total PAH concentration (Tomkins, et al., 1983, as cited in EPRI,
1987).

In several other studies of coal fly ash, total PAH concentrations were detected at low levels, generally
less than 10 mg/kg, with many reporting levels less than 1 mg/kg (Ariditsoglou, et al., 2004; Sear, et al.,
2003; Voutsa, et al., 2004). According to Ariditsoglou, et al. (2004), five- and six-ring PAHs contribute
the least to total PAH concentration, which is of interest given this group includes five of the potentially
carcinogenic PAHs (benzo(a)anathracene, benzo(b)fluoranthene, benzo(a)pyrene,
dibenzo(a,h)anthracene, indeno(1,2,3-cd)pyrene). Another study reported that phenanthrene, pyrene,
and fluoranthene were the dominant PAHSs in coal fly ash (Voutsa, et al., 2004).

The literature review indicates that concentrations of PAHs in CCBs are expected to be below risk-based
standards. The data evaluation presented in Section 2.1 is consistent with this conclusion.
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5.0 PCDDs/PCDFs

The PCDD/PCDF results for the 10 CCB samples (and one duplicate) collected from the Type Il (South)
Area of Yard 520 were presented in the Yard 520 Data Evaluation Report (ENSR, 2006). USEPA
submitted comments on the April 2006 Draft Yard 520 Data Evaluation Report on June 8, 2006 (see
Attachment B). The Respondents submitted responses to those comments to the Agency on
September 8, 2006 (see Attachment B). USEPA submitted responses to those comments on October
10, 2006 (see Attachment B) in which they requested further sampling for PCDDs/PCDFs in sediments.
The Respondents submitted a work plan for the additional sediment sampling to the Agency on October
13, 2006 (see Attachment B), and the Agency approved the work plan on October 17, 2006 (see
Attachment B).

The requested sediment sampling was conducted in October 2006 concurrent with the RI sampling
program. On February 16, 2007, the Respondents submitted a memo to USEPA with the PCDD/PCDF
results for the sediment samples (see Attachment B). On March 7, 2007, the Respondents submitted a
memorandum to the agency with recommendations for the RI sampling program (see Attachment B).
On April 16, 2007, the USEPA submitted comments on the recommendations, and indicated that no
further sampling would be required for PCDDs/PCDFs (see Attachment B).

Section 5.1 describes the sampling for PCDDs/PCDFs. Section 5.2 provides an overview of the use of
toxic equilvalency factors to evaluate PCDD/PCDF data. Section 5.3 provides the human health risk-
based evaluation of the PCDD/PCDF data. Section 5.4 provides the ecological risk-based evaluation of
the PCDD/PCDF data. Section 5.5 provides a summary of the results, and a review of the literature on
the occurrence of PCDDs/PCDFs in CCBs is presented in Section 5.6, which is essentially unchanged
from the April 2006 Yard 520 Data Evaluation Report.

5.1 Sampling for PCDDs/PCDFs

Ten samples of CCBs were collected from the Type Il (South) Area of Yard 520 in September 2005 and
analyzed for PCDDs/PCDFs (see Figure 1). The sediment sampling required by USEPA for
PCDDs/PCDFs was conducted during October 2006 concurrent with the Rl sampling program. A map
of the six locations where the eight sediment samples were collected and submitted for PCDD/PCDF
analysis is presented in Figure 2. The Data Usability Assessment for these data is presented in
Attachment C.

5.2  Use of Toxic Equivalency Factors (TEFs)

As presented in the Work Plan, Volume 5 and Volume 6 (ENSR, 2005c), the screening levels for
PCDDs/PCDFs apply to 2,3,7,8-tetrachlorodibenzo-p-dioxin (2,3,7,8-TCDD) on a toxic equivalence
basis. Toxic equivalency factors (TEFs) are fractions that equate the potential toxicity of each congener
to that of 2,3,7,8-TCDD. The World Health Organization (WHO) has assigned a TEF to each of the
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applicable PCDD/PCDF congeners for humans/mammals (Van den Berg, et al., 2006) and birds and
fish (Van den Berg, et al., 1998). The human/mammal, bird and fish TEFs are listed in Table 2. The
concentration for each PCDD/PCDF congener is then multiplied by its TEF, resulting in a TCDD toxic
equivalent concentration (TCDD-TEQ). The TCDD-TEQ values for each of the congeners are then
added together to derive a TCDD-TEQ for each sample for human/mammal, bird and fish receptors.

5.3 Human Health Evaluation

The human health screening level for TCDD-TEQ (as presented in the Work Plan) is 1,000 ng/kg
(USEPA, 1998c).

PCDD/PCDF sample results for the samples collected from Yard 520 as well as the TCDD-TEQ values
for human health for each sample are presented in Table 3. All human health TCDD-TEQ values are
significantly below (less than 0.2% of) the human health screening level of 1,000 ng/kg.

PCDD/PCDF sample results for the samples collected from Brown Ditch in October 2006 as well as the
TCDD-TEQ values for human health for each sample are presented in Table 4. All human health
TCDD-TEQ values are significantly below (less than 0.1% of) the human health screening level of 1,000
ng/kg.

Based on these results, and the ecological screening results presented below, USEPA indicated in
correspondence dated April 16, 2007 (see Attachment B) that further sampling for PCDDs/PCDFs was
not required for the RI program.

5.4  Ecological Evaluation

A discussion of the ecological screening levels for TCDD-TEQ is presented in Section 5.4.1 for soils and
Section 5.4.2 for sediments. The sample results are discussed in Section 5.4.3.

5.4.1 TCDD-TEQ Screening Levels for Soil

The ecological screening level for soil for TCDD-TEQ is the USEPA Region 5 ESL of 0.199 ng/kg
(USEPA, 2003a). The USEPA Region 5 ESL was derived based on a small mammal (the masked
shrew (Sorex cinerus)) and may not be applicable to evaluating impacts to birds. No avian-based soil
screening values for TCDDs were identified based on a review of USEPA, Oak Ridge National
Laboratory (ORNL), and other literature sources. USEPA wildlife toxicity reference values (TRVS)
developed for 2,3,7,8-TCDD indicate that birds are less sensitive to PCDDs/PCDFs than mammals
(USEPA, 1999). The TRV developed for birds is an order of magnitude higher than for mammals.
Applying this relationship to the USEPA Region 5 ESL, would result in an avian screening level of 1.99
ng/kg TCDD-TEQ.

ORNL has used food web modeling to derive PRGs for birds and mammals exposed to TCDD in the soil
(Sample, et al., 1997). These PRGs represent concentrations of constituents in soil intended to
correspond to minimal and acceptable levels of effect. The most conservative TCDD PRGs derived for
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birds for was 15.8 ng/kg for the American woodcock (Scolopax minor) and for TCDDs for mammals was
3.15 ng/kg for the short-tailed shrew (Blarina brevicauda). The woodcock and the shrew are both
insectivores likely to maximize the soil ingestion pathway.

In addition, in USEPA’s National Dioxin Study (USEPA, 2003b), even background locations not
expected to have TCDDs present had measured concentrations of 2,3,7,8-TCDD up to 11.2 ng/kg.
Levels of octa-, hepta-, and hexa-chlorodibenzo-p-dioxins were also detected up to 3,300 ng/kg, 640
ng/kg, and 99 ng/kg, respectively, in semi-rural portions of Minnesota (ATSDR, 1998). This study
indicated that PCDDs/PCDFs are found throughout the United States.

These soil screening levels were originally presented in the April 2006 Draft Yard 520 Data Evaluation
Report, and provide a context within which to evaluate the Yard 520 sample results, as summarized
below:

e The USEPA Region 5 ESL of 0.199 ng/kg (USEPA, 2003a)

e An alternative avian screening level of 1.99 ng/kg based on the USEPA Region 5 ESL and the
USEPA TRV relationship between mammalian and avian receptors

e An ORNL avian PRG of 15.8 ng/kg for the American woodcock (Scolopax minor)

¢ An ORNL mammalian PRG of 3.15 ng/kg for the short-tailed shrew (Blarina brevicauda)

5.4.2 TCDD-TEQ Screening Levels for Sediment

The USEPA Region 5 sediment ESL for TCDD-TEQ is 0.121 ng/kg, which is based on the Equilibrium
Partitioning (EgP) theory for deriving sediment screening values. This level is discussed below in the
context of the application of site-specific factors when considering and interpreting the results of the
sediment sampling. Alternative sediment screening levels that may be more appropriate for the Area of
Investigation are also discussed. The information in this section was originally submitted to the Agency
in a memorandum dated February 16, 2007 (see Attachment B).

Application of Site-Specific Factors

The basis of the EgP theory for deriving sediment screening values is that partitioning of constituents
between solid and aqueous phases occurs in sediments. The surface water screening level, the organic
carbon partition coefficient (Koc), and the fraction of organic carbon in the sediment are used to derive
the sediment screening level. The USEPA Region 5 sediment ESL was derived from a wildlife-based
surface water screening level using the EqP approach and an assumption of 1% total organic carbon
(TOC) in sediment. Therefore, a site-specific sediment screening level can also be derived through
application of a site-specific TOC value.

Based on a discussion with the Respondents, USEPA (E. Karecki) investigated the use of site-specific
factors such as sediment TOC to establish the sediment screening level. Mr. Karecki confirmed the
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appropriateness of the approach as indicated by the information in the footnotes of the Region 5 ESL
table, in an e-mail communication dated January 10, 2007 (see Attachment B).

Accordingly, based on recent USEPA guidance (USEPA, 1999; USEPA, 2005), a default sediment TOC
level of 4% was applied to the Region 5 sediment ESL to derive a site-specific sediment screening value
of 0.480 ng/kg, for application to the Yard 520 TCDD-TEQ sample results. The 4% TOC value is used
based on the mid-point of the range of values for bottom sediments (3% to 5% TOC) identified in a
literature search by USEPA (1993). USEPA (1998d) states that the organic carbon content in bottom
sediments is higher than the organic carbon content in soils because (1) erosion favors finer-grained
soils with higher organic carbon contents, and (2) bottom sediments are partially comprised of detritus
materials (e.qg., fall leaf litter). The use of this default TOC value is supported by field observations made
during the field reconnaissance conducted on November 1, 2005 attended by USEPA, and documented
in the RI Report (AECOM, 2010). Visual observations of sediments (obtained with the Russian peat
borer) within Brown Ditch downgradient of Yard 520 indicate that sediment material is often found to a
depth of greater than 10 inches. Also, several locations were described as highly organic (see notes
regarding sediment depth and composition in “Sediment Sample Locations 11-2005” document sent to
Tim Drexler on November 18, 2005; see Attachment B). These more highly organic sediments reduce
the bioavailable fraction of organic compounds such as PCDDs/PCDFs and warrant an increase in the
associated ecological screening levels. Note that the field reconnaissance and the TOC evaluation
presented above took place prior to Brown Ditch sediment sample collection and analysis.

Alternative Sediment Screening Levels

A review, as discussed below, of the source of the Region 5 sediment ESL of 0.121 ng/kg (USEPA,
2003a) indicates that it is likely too conservative for application to Brown Ditch. Therefore, appropriate
sediment screening levels other than the Region 5 sediment ESL were identified.

The surface water screening level (3 x10”° ug/L) used in derivation of the Region 5 sediment ESL was
developed to be protective of piscivorous avian and mammalian wildlife and considered impacts to
eagle, kingfisher, herring gull, mink, and otter. The ESL documentation does not indicate which species
the surface water screening level applies to, but the Indiana Water Quality Standards in the Indiana
Administrative Code (327 IAC 2-1.5-15) indicate that the lower of the geometric means of the values for
birds and mammals is selected. This methodology is consistent with the Michigan Water Quality
Standards (MCL R 323.1041-1117) which is considered the source document for this methodology.

Application of values based on these receptors, while appropriate for the Great Lakes open water
environment, is too conservative for Brown Ditch. For example, the diet assumed for three of these
receptors (otter, herring gull, and eagle) includes consumption of 18 to 20% trophic level four (TL-4) fish.
Brown Ditch provides de minimis habitat to TL-4 fish (i.e., piscivorous predators like lake trout, walleye or
largemouth bass). TL-4 fish will experience a larger fraction of a bioaccumulative constituent (like
PCDDs/PCDFs) due to a greater food chain multiplier (FCM) than fish actually found in Brown Ditch,

and so the resulting assumed exposure is conservative for Brown Ditch. In addition, the potentially
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impacted sediments within Brown Ditch represent only a small fraction of the potential home range of the
piscivorous wildlife receptors considered in the derivation of the sediment ESL.

An applicable reference for potential impacts to benthic receptors is in the USEPA’s Interim Report on
Data and Methods for Assessment of 2,3,7,8-Tetrachlorodibenzo-p-dioxin Risks to Aquatic Life and
Associated Wildlife (USEPA, 1993), which is listed as a source of benchmarks on Region 5’s website
(http://www.epa.gov/region5/superfund/ecology/html/screenguide.htm#tcdd). This document presents
fish- and wildlife-based sediment concentrations that are derived from no-effect thresholds for
reproductive effects. The sediment screening level for avian receptors is 21 ng/kg, the screening level
for mammalian receptors is 2.5 ng/kg, and the screening level for fish is 60 ng/kg.

Lastly, USEPA (1999) derived a sediment screening level for 2,3,7,8-TCDD from a fish-based surface
water screening level using the EqP approach and an assumption of 4% TOC. The surface water
screening level (3.8 x10°® ug/L) was based on a chronic low observed effect concentration for rainbow
trout; assuming a 4% TOC results in a fish-based sediment screening level of 410 ng/kg (USEPA,
1999).

Summary of Ecological PCDD/PCDF Screening Levels for Sediment

The screening evaluation of PCDD/PCDF data for Brown Ditch sediments uses the site-specific
screening level and the alternative screening levels as summarized below:
e The USEPA Region 5 sediment ESL of 0.121 ng/kg (USEPA, 2003a).

e A site-specific sediment screening level of 0.480 ng/kg, based on the application of a 4% TOC
level.

e A sediment screening level for avian receptors of 21 ng/kg (USEPA, 1993).
o A sediment screening level for mammalian receptors of 2.5 ng/kg (USEPA, 1993).
e A sediment screening level for fish of 60 ng/kg (USEPA, 1993).

e A sediment screening level for fish (rainbow trout) of 410 ng/kg (USEPA, 1999).

5.4.3 Ecological Screening Results

A comparison of the Yard 520 sample results to screening levels for soil and sediment is presented
below, followed by a comparison of the Brown Ditch sample results to screening levels for sediment.

Yard 520 CCB Sample Results

Table 5 presents the PCDD/PCDF results for the samples collected in September 2005 from Yard 520
and compares them to the ecological screening levels for TCDD-TEQ in soil. All but two of the eleven
Yard 520 TCDD-TEQ values for mammals and birds are below the ESL of 0.199 ng/kg for TCDD-TEQ in
soil. TCDD-TEQ values for the samples collected at locations GP012 and GP013 are above the ESL,
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but the concentration for GP013 is above the screening level of 0.199 ng/kg by only a very small amount
(above by 0.031 ng/kg (bird) and above by 0.191 ng/kg (mammal)). The concentrations in all samples
are below the TRV-adjusted ESL of 1.99 ng/kg for avian receptors. The detected concentrations in
GP012 and GP013 are below both the ORNL avian PRG (15.8 ng/kg) and the mammalian PRG (3.15
ng/kg). These PRGs confirm that the application of the mammalian USEPA Region 5 ESL to assess
risks to birds is extremely conservative, as the avian PRG is three times greater than the mammalian
PRG. The levels of PCDDs/PCDFs detected in these two samples are consistent with the observed
levels found throughout the US, particularly those downwind of industrialized areas, as noted above
(ATSDR, 1998). The TCDD-TEQ values for GP012 and GP013 are all well below the ORNL PRGs,
indicating that impacts to avian and mammalian communities are highly unlikely.

Table 6 presents the PCDD/PCDF results for the samples collected in September 2005 from Yard 520
and compares them to the ecological screening levels for TCDD-TEQ in sediment. All but four of the
eleven Yard 520 TCDD-TEQ values for mammals and birds are below the TOC-unadjusted ESL of
0.121 ng/kg for TCDD-TEQ in sediment. Only for one sample, GP012, are the TCDD-TEQ values for
mammals and birds above the 4% TOC-adjusted ESL of 0.48 ng/kg. All of the Yard 520 TCDD-TEQs
were well below all of the sediment screening levels presented by USEPA (1993) and USEPA (1999).
The results in Table 5 and Table 6 indicate that ecological receptors are unlikely to be at risk due to
exposure to PCDDs/PCDFs.

Brown Ditch Sediment Sample Results

In addition to the evaluation of the TCDD-TEQ results for CCBs collected from yard 520, Brwon Ditch
sediment samples were collected and analyzed for PCDDs/PCDFs. Table 7 presents the PCDD/PCDF
results for the samples collected in October 2006 from Brown Ditch and compares them to the
ecological screening levels for TCDD-TEQ in sediment. Sample locations are shown on Figure 2.

Based on the site-specific TOC data for these Brown Ditch sediment samples, TOC-adjusted sediment
screening levels were derived on a sample-by-sample basis for samples from the West Branch of Brown
Ditch at locations both upgradient and downgradient of Yard 520. The TOC content in surficial samples
from the West Branch of Brown Ditch ranged from 0.91 to 4.66% (Table 8), reflecting the range of sandy
to peaty conditions in these samples. The corresponding TOC-adjusted USEPA Region 5 sediment
screening levels range from 0.11 to 0.56 ng/kg for the sample-specific TOC values.

Table 7 also presents each of the alternative sediment screening levels for TCDD-TEQ identified above.
Comparison of these low risk screening levels to the sediment concentrations shows that none of the
TCDD-TEQ concentrations upgradient or downgradient of Yard 520 are above them.

Table 8 provides a simplified version of the data and summarizes the sample-specific TOC-adjusted
PCDD/PCDF ecological screening levels for sediment, based on application of the sample-specific TOC
to the USEPA Region 5 ESL. The data are arranged in order of upgradient to downgradient in the West
Branch of Brown Ditch for the surficial sediments (i.e., 0-0.5 foot) (see Figure 2). The surficial sediments
were considered because they are the ecologically appropriate media to use to estimate exposure for
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wildlife receptors. Data for the deeper (sub-surficial, 0.5-1 foot) sediments were also considered, but the
surficial sediments generally have the higher concentrations of constituents of interest.

In Table 8, the TCDD-TEQ for the surficial sediments have been compared to the ESLs to derive
Environmental Effects Quotients (EEQs) for avians and mammals. The EEQ is calculated by dividing an
estimated environmental concentration (i.e., the TCDD-TEQ concentration) by the site-specific TOC-
adjusted screening level, using the equation shown below:

EEQ (unitless) = Estimated Environmental Concentration (ng/kg) / Screening Level (ng/kg)

An EEQ below one indicates that the environmental concentration is below the screening level. An EEQ
above one indicates that the environmental concentration is above the screening level.

Several important conclusions can be made from the data presented in Table 8. First, none of the
surficial sediment EEQs for avain receptors were above one. Second, there are only two EEQs for
mammalian receptors above one. The largest of the two was at SW001 (EEQ = 1.7), an upgradient
location; and the second, smaller one was at SW022 (EEQ = 1.3), a downgradient location (see Figure
2). Of the two sediment sample locations where the EEQ is above one, the largest EEQ is at the
upgradient location. Also, these results do not show a pattern of increased risk due to PCDDs/PCDFs in
sediments at downgradient locations. Of the three locations where the EEQ is below one, the EEQ for
the upgradient location is greater than or equal to the EEQs for the two downgradient locations.

The data for the two deep (0.5-1 foot) sediment samples collected in October 2006 were also reviewed.
One of these deep samples (SW023) has higher EEQ values (2.2 for avians and 4.4 for mammals).
However, these values are not indicative of increased PCDD/PCDF concentrations at SW023, but rather
reflect the extremely low TOC value (0.21%) at this location resulting in an extremely low TOC-adjusted
ESL. Neither the other deep sample (SW022) nor the overlying surficial sample located at SW023 has
an EEQ greater than 1.0.

5.5 Screening Results Summary

The screening results for the Yard 520 and Brown Ditch samples analyzed for PCDDs/PCDFs indicate
that these constituents do not pose a risk to human or ecological receptors.

5.6 Literature Review

USEPA conducted a Groundwater Pathway Risk Assessment (USEPA, 1998b) in order to characterize
potential risks to human health and the environment from certain wastes, including coal-fired utility co-
mingled wastes, oil-fired utility wastes, fluidized bed combustion wastes, and non-utility fossil fuel
combustion wastes. PCDDs and PCDFs were excluded from the risk assessment based on a literature
review of available data regarding PCDDs and PCDFs in coal fly ash. A detailed summary of the review
is published in Appendix L of the risk assessment (USEPA, 1998b). Sixteen publications were reviewed
by USEPA during the first two phases. The third phase consisted of a review of a report by EPRI
(1998).
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Of the 16 publications reviewed during the first two phases of the USEPA assessment (USEPA, 1998b),
eight contained information on PCDDs and PCDFs in samples of coal fly ash. The remaining eight
summarized laboratory experiments, flue gas data, and theoretical information on the potential for
PCDDs and PCDFs to form during the coal combustion process. According to the assessment, three of
the eight publications (cited in USEPA, 1998b) reporting on PCDDs and PCDFs indicated that these
parameters were not detected. The remaining five publications reported very low levels of PCDDs
and/or PCDFs. Reported concentrations (as cited in USEPA, 1998b), converted to micrograms per
kilogram (ug/kg), are presented below. When combined with current TEFs (Van den Berg, et al., 2006),
relating the toxicity of each congener to that of 2,3,7,8-TCDD, the TEQs are well below the USEPA
human health screening level for TCDD-TEQ in residential soil of 1 ug/kg (USEPA, 1998c).

Reported concentrations and TCDD-TEQs are listed below:

American Electric Power Service Corporation, 1994:

e 0.0003 ug/kg 2,3,4,6,7,8-HexaCDF (TEF = 0.1, TEQ = 0.00003 ug/kg)

e 0.0014 ug/kg 1,2,3,4,6,7,8-HeptaCDD (TEF = 0.01, TEQ = 0.000014 ug/kg)
Chiu, et al., 1983:

e 0.000001 to 0.00032 ug/kg (congeners not listed, so TEQs cannot be calculated)
Czuczwa, 1984:

e 0.000002 to 0.000004 ug/kg OctaCDD (TEF = 0.0003, TEQ =6 x 10™°t0 1.2 x 107
ug/kg)
Kuykendal, et al., 1989:
e 0.01t00.07 ug/kg OctaCDD (TEF =0.0001, TEQ = 0.000003 to 0.000021 ug/kg)
e 0.01to 0.2 ug/kg unspecified HexaCDF (TEFs all = 0.1, TEQ = 0.001 to 0.02 ug/kg)

e 0.01to 0.2 ug/kg unspecified HeptaCDF (TEFs all = 0.01, TEQ = 0.0001 to 0.002 ug/kg)

The eight publications reviewed by USEPA that did not include fly ash data support the conclusion that
appreciable levels of PCDDs and PCDFs are not formed during the coal combustion process. The
temperature used to burn coal in a coal-fired power plant differs significantly from the temperature used
in waste incinerators and does not promote the formation of PCDDs and PCDFs. In addition, the sulfur
dioxide found in coal inhibits the formation of PCDDs and PCDFs.

A review of EPRI (1998) was included in USEPA’s assessment. The EPRI (1998) report was also
reviewed independently for this analysis. This report summarized the results of 15 samples of CCBs
collected from 11 disposal sites which were analyzed for PCDDs and PCDFs. In addition, a sample of
ash from a municipal waste incinerator was analyzed as a reference.

The results of the EPRI (1998) sampling indicated that PCDDs and PCDFs were either not detected or
detected at very low concentrations in the CCB samples. Detection limits ranged from 0.0001 to 0.0031
ug/kg, with the higher detection limits being for congeners with low TEFs (OctaCDD and OctaCDF).
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2,3,7,8-TCDD was not detected in any of the samples, and detection limits for this congener were less
than 0.001 ug/kg. TCDD-TEQs were calculated in several different ways for each sample, using full
detection limits, one-half detection limits, or zero for congeners reported as not detected, and using
either full or one-half values for congeners reported with Estimated Maximum Possible Concentrations
(EMPCs). EMPCs are listed when there is evidence that a congener is present, but there is not enough
evidence to satisfy all the criteria for listing it as a true detected response.

Calculated TCDD-TEQ concentrations for the EPRI CCB samples ranged from non-detect to 0.0021
ug/kg. The maximum calculated concentration of 0.0021 ug/kg, which was calculated using full
detection limits and EMPC values and, therefore, represents the most conservative calculation method,
is well below the USEPA screening level for residential soil of 1 ug/kg (USEPA, 1998c). It should be
noted that the TEFs used to calculate the TEQ concentrations have been updated (Van den Berg, et al.,
2006) since the publication of the EPRI report. The TEFs for 14 of the 17 congeners are the same.
TEFs for OctaCDD and OctaCDF have decreased by a factor of three, such that TEQ concentrations
calculated using the updated TEFs would be lower than those presented in the report. The TEF for
1,2,3,7,8-PentaCDD has increased from 0.5 to 1; however, this congener was not detected in any of the
CCB samples, thus there would be no change in the TEQ concentrations.

The review of the EPRI (1998) report published in USEPA (1998b) concluded that while there may be
some limitations in the data analysis and validation, the conclusions of the report are supported by the
data. The reviewers concluded that the TCDD-TEQ concentrations calculated assuming zero for non-
detects and full EMPC values were the most valid, and these TCDD-TEQ concentrations ranged from 0O
to 0.000064 ug/kg, well below the USEPA human health residential screening level of 1 ug/kg.

Several additional studies have shown that PCDD/PCDF concentrations in coal fly ash are less than 1
ug/kg on a TEQ basis, and are similar to background concentrations in soils (Sear, et al., 2003; Ling and
Hou, 1998; Voutsa, et al., 2004).

The literature review indicates that concentrations of PCDDs/PCDFs in CCBs are expected to be below
risk-based standards. The PCDD/PCDF data for CCB samples collected at Yard 520 are consistent
with the literature findings.

AOC Il — Docket No. V-W-"04-C-784 — Yard520Report March 5, 2010



AECOM Environment 6-1

6.0 Radionuclides

The analytical data for the radionuclides for the samples collected from Yard 520 Type Il (South) Area
are presented on Table 9. The Data Usability Assessment is presented in Attachment C. USEPA
submitted comments on the April 2006 Draft Yard 520 Data Evaluation Report on June 8, 2006 (see
Attachment B). The Respondents submitted responses to those comments to the Agency on
September 8, 2006 (see Attachment B). USEPA submitted responses to those comments on October
10, 2006 (see Attachment B) in which they requested further sampling for radionuclides in sediments.
The Respondents submitted a work plan for the additional sediment sampling to the Agency on October
13, 2006 (see Attachment B), and the Agency approved the work plan on October 17, 2006 (see
Attachment B). The requested sediment sampling was conducted during the October 2006 round of the
RI sampling program. The analytical data for the radionuclides for the sediment samples are presented
on Table 12. On February 1, 2008, USEPA requested that the background surface soil samples be
analyzed for radionuclides (see Attachment B); these data are presented in Section 7. The data
originally presented in the Draft Yard 520 Data Evaluation Report, and the data presented here will be
further evaluated in the Human Health Risk Assessment and the Ecological Risk Assessment.
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7.0 Background Soil Sample Results

The Yard 520 SAP (ENSR, 2006) included the collection of background surface soil samples from 25
locations known to not contain suspected CCBs to determine site-specific background conditions. The
background soil sample locations were approved by USEPA in correspondence dated April 16, 2007
(see Attachment B). Background samples were collected in April and May of 2007 and were analyzed
for metals. USEPA requested that the samples be analyzed for radionuclides in correspondence dated
February 1, 2008 (see Attachment B).

All of the CCB-derived constituents under investigation at the Area of Investigation are also present
naturally in many geologic materials. Therefore, to appropriately evaluate impacts associated with CCB-
derived constituents, it is necessary to understand the background levels (natural and anthropogenic) of
these constituents in soils. The background soil sampling was conducted to provide these data.

Background surface soil samples were collected in areas known not to contain suspected CCBs to
determine typical background exposure point concentrations within the Area of Investigation. Samples
were collected from native soils, including two general soil types: granular soils (typically sand, but also
including silt and clay) and organic soils (present in lowland and wetland areas). The background soil
sample locations were approved by USEPA in correspondence dated April 16, 2007 (see Attachment B).
Additionally, USEPA was present during the sampling, and adjusted some of the sample locations in the
field. The final background soil sample locations are shown on Figure 3.

Surface soil samples were collected on April 30 and May 1, 2007 from the 25 approved background
locations. At each location, the soil material was inspected to ensure suspected CCBs were not present.
Details of the sample collection are provided in Section 2.6 of the Rl Report (AECOM, 2010). Analytical
results for the background surface soil samples are provided in Table 10 (metals and inorganic
parameters) and Table 11 (radionuclides).

Results of the background sampling are discussed in Section 4.2 of the RI Report (AECOM, 2010). The
background data will be used in the Human Health Risk Assessment and the Ecological Risk
Assessment.
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8.0 Summary and Conclusions

PAH concentrations present in Yard 520 are below both human health and ecological screening levels,
as presented in Table 1. These data indicate that PAHs in CCBs are below levels of human health and
ecological concern. A literature review indicates that levels of PAHs in CCBs are expected to be low.
Therefore, no further sampling or evaluation of PAHs is recommended. USEPA confirmed that no
additional sampling of PAHs was required in a communication dated October 10, 2006 (see Attachment
B).

PCDD/PCDF concentrations in Yard 520 and in Brown Ditch sediments are below the human health
screening level, as presented in Tables 3 and 4, respectively. A detailed evaluation of the Yard 520 data
and Brown Ditch sediment data with respect to ecological risk-based screening levels indicates that the
majority of the sample results are below ecological risk-based screening levels with a few exceptions.
The samples with concentrations above ecological risk-based screening levels are evaluated in detail in
Section 5, with the conclusion that impacts to avian and mammalian communities are unlikely. A
literature review indicates that levels of PCDDs/PCDFs in CCBs are expected to be low. Therefore, no
further sampling or evaluation of PCDDs/PCDFs is recommended. USEPA confirmed that no additional
sampling of PCDDs/PCDFs was required in a communication dated April 16, 2007 (see Attachment B).

Further evaluation of the radionuclide data for the samples collected from Yard 520, and the radionuclide
and metals data for the background surface soil samples will be presented in the Human Health Risk
Assessment Report and the Ecological Risk Assessment Report, to be submitted, per AOC Il, 60 days
after approval of the Rl Report (AECOM, 2010).

This report incorporates responses to comments received from USEPA on August 22, 2008 (see
Appendix E). In addition, final responses to comments on this report (as well as the Rl Report) were
received on November 3, 2009. Only one additional comment was provided on this report, in which no
changes were necessary. Copies of the comments are provided in Appendix DD of the RI Report
(AECOM, 2010).
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TABLE 1

VALIDATED PAH RESULTS FOR YARD 520 SAMPLES

COMPARED TO SCREENING LEVELS
YARD 520 DATA EVALUATION REPORT
PINES AREA OF INVESTIGATION

Human Health Ecological Ecological GP004 GP005 GP006
Screening Screening Screening 9/23/2005 9/23/2005 9/23/2005
Level Level Level GP004I1CB092305S GP005ICB092305S GP0061CB092305S

for Soil/Sediment (a) for Soil (f) for Sediment (g) CcCB CCB CcCB

CAS No. |Chemical Name mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
91-57-6 |2-Methylnaphthalene 56 (b) 3.24 0.0202 0.0049 uJ 0.007 uJ 0.0047 uJ
83-32-9 |Acenaphthene 3700 682 0.00671 0.0088 uJ 0.0089 uJ 0.0095 uJ
208-96-8 |Acenaphthylene 3700 (c) 682 0.00587 0.0088 uJ 0.003 J 0.0095 uJ
120-12-7 [Anthracene 22000 1480 0.0572 0.0045 J 0.0042 J 0.0095 uJ
56-55-3 |Benz(a)anthracene 0.62 5.21 0.108 0.0091 J 0.009 J 0.0047 uJ
50-32-8 |Benzo(a)pyrene 0.062 1.52 0.15 0.0084 J 0.0099 J 0.0095 uJ
205-99-2 |Benzo(b)fluoranthene 0.62 59.8 10.4 0.013 J 0.013 J 0.0095 uJ
191-24-2 |Benzo(g,h,i)perylene 2300 (d) 119 0.1702 0.0075 J 0.0089 J 0.0095 uJ
207-08-9 |Benzo(k)fluoranthene 6.2 148 0.24 0.0045 J 0.0054 J 0.0095 uJ
218-01-9 |Chrysene 62 4.73 0.166 0.011 J 0.011 J 0.0095 uJ
53-70-3 |Dibenz(a,h)anthracene 0.062 18.4 0.033 0.0088 uJ 0.0089 uJ 0.0095 uJ
206-44-0 |Fluroanthene 2300 122 0.423 0.023 J 0.022 J 0.0095 uJ
86-73-7 |Fluorene 2700 122 0.00774 0.0088 uJ 0.0089 uJ 0.0095 uJ
193-39-5 [Indeno(1,2,3-cd)pyrene 0.62 109 0.2 0.0059 J 0.0069 J 0.0095 uJ
91-20-3 |Naphthalene 56 0.0994 0.176 0.0088 uJ 0.0089 uJ 0.0095 uJ
85-01-8 |Phenanthrene 22000 (e) 457 0.204 0.015 J 0.013 J 0.0095 uJ
129-00-0 [Pyrene 2300 78.5 0.195 0.016 J 0.018 J 0.0095 UJ

Total PAHs (b) NA NA 1.684 (h) 0.1179 0.1243 0.04985

Notes:

CAS - Chemical Abstracts Service.
CCB - Coal Combustion By-Product.

NA - Not Applicable.

PAH - Polycyclic Aromatic Hydrocarbon.

J - The result is an estimated quantity; the associated numerical value is the approximate concentration of the analyte.

U - The analyte was analyzed for, but was not detected above the sample reporting limit.

UJ - The analyte was not detected above the sample reporting limit; and the reporting limit is approximate.

(a) - USEPA, 2004a. Preliminary Remediation Goals (PRGs). October 1, 2004. Value for Residential Soil.
http://www.epa.gov/region09/waste/sfund/prg/index.html

(b) - No PRG available. Due to structural similarities, the value for naphthalene was used.

(c) - No PRG available. Due to structural similarities, the value for acenaphthene was used.

(d) - No PRG available. Due to structural similarities, the value for pyrene was used.

(e) - No PRG available. Due to structural similarities, the value for anthracene was used.

(f) - USEPA Region 5 Ecological Screening Level. Updated August 22, 2003.
(http://www.epa.gov/regbrcra/ca/ESL.pdf)

(9) - USEPA Region 5 Ecological Screening Level for Sediment. Updated August 22, 2003.
(http://www.epa.gov/reg5rcra/ca/ESL.pdf)

(h) - USEPA Region 4 Screening Value for Sediment. Updated November 30, 2001.
(http://www.epa.gov/region4/waste/ots/ecolbul.htm)

Highlighting indicates that detected concentration is greater than the screening level.
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TABLE 1

VALIDATED PAH RESULTS FOR YARD 520 SAMPLES

COMPARED TO SCREENING LEVELS
YARD 520 DATA EVALUATION REPORT
PINES AREA OF INVESTIGATION

Human Health Ecological Ecological GP007 GPO008 GPO008
Screening Screening Screening 9/23/2005 9/23/2005 9/23/2005
Level Level Level GP0071CB092305S GP008ICB092305S GP008ICB092305D

for Soil/Sediment (a) for Soil (f) for Sediment (g) CCB CCB CcCB

CAS No. |Chemical Name mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
91-57-6 |2-Methylnaphthalene 56 (b) 3.24 0.0202 0.0052 uJ 0.0048 uJ 0.0048 uJ
83-32-9 |Acenaphthene 3700 682 0.00671 0.01 uJ 0.0096 uJ 0.0095 uJ
208-96-8 |Acenaphthylene 3700 (c) 682 0.00587 0.01 uJ 0.0096 uJ 0.0095 uJ
120-12-7 [Anthracene 22000 1480 0.0572 0.01 uJ 0.0096 uJ 0.0095 uJ
56-55-3 |Benz(a)anthracene 0.62 5.21 0.108 0.0052 uJ 0.0048 uJ 0.0048 uJ
50-32-8 |Benzo(a)pyrene 0.062 1.52 0.15 0.0041 J 0.0096 uJ 0.0095 uJ
205-99-2 |Benzo(b)fluoranthene 0.62 59.8 10.4 0.0052 J 0.0096 uJ 0.0095 uJ
191-24-2 |Benzo(g,h,i)perylene 2300 (d) 119 0.1702 0.0039 J 0.0096 uJ 0.0095 uJ
207-08-9 |Benzo(k)fluoranthene 6.2 148 0.24 0.01 uJ 0.0096 uJ 0.0095 uJ
218-01-9 |Chrysene 62 4.73 0.166 0.0038 J 0.0096 uJ 0.0095 uJ
53-70-3 |Dibenz(a,h)anthracene 0.062 18.4 0.033 0.01 uJ 0.0096 uJ 0.0095 uJ
206-44-0 |Fluroanthene 2300 122 0.423 0.01 uJ 0.0096 uJ 0.0095 uJ
86-73-7 |Fluorene 2700 122 0.00774 0.01 uJ 0.0096 uJ 0.0095 uJ
193-39-5 [Indeno(1,2,3-cd)pyrene 0.62 109 0.2 0.01 uJ 0.0096 uJ 0.0095 uJ
91-20-3 |Naphthalene 56 0.0994 0.176 0.01 uJ 0.0096 uJ 0.0095 uJ
85-01-8 |Phenanthrene 22000 (e) 457 0.204 0.01 uJ 0.0096 uJ 0.0095 uJ
129-00-0 |Pyrene 2300 78.5 0.195 0.01 UJ 0.0096 UJ 0.0095 uJ

Total PAHs (b) NA NA 1.684 (h) 0.0496 0.0499 0.0504

Notes:

CAS - Chemical Abstracts Service.
CCB - Coal Combustion By-Product.

NA - Not Applicable.

PAH - Polycyclic Aromatic Hydrocarbon.

J - The result is an estimated quantity; the associated numerical value is the approximate concentration of the analyte.

U - The analyte was analyzed for, but was not detected above the sample reporting limit.

UJ - The analyte was not detected above the sample reporting limit; and the reporting limit is approximate.

(a) - USEPA, 2004a. Preliminary Remediation Goals (PRGs). October 1, 2004. Value for Residential Soil.
http://www.epa.gov/region09/waste/sfund/prg/index.html

(b) - No PRG available. Due to structural similarities, the value for naphthalene was used.

(c) - No PRG available. Due to structural similarities, the value for acenaphthene was used.

(d) - No PRG available. Due to structural similarities, the value for pyrene was used.

(e) - No PRG available. Due to structural similarities, the value for anthracene was used.

(f) - USEPA Region 5 Ecological Screening Level. Updated August 22, 2003.
(http://www.epa.gov/regbrcra/ca/ESL.pdf)

(9) - USEPA Region 5 Ecological Screening Level for Sediment. Updated August 22, 2003.
(http://www.epa.gov/reg5rcra/ca/ESL.pdf)

(h) - USEPA Region 4 Screening Value for Sediment. Updated November 30, 2001.
(http://www.epa.gov/region4/waste/ots/ecolbul.htm)

Highlighting indicates that detected concentration is greater than the screening level.
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TABLE 1

VALIDATED PAH RESULTS FOR YARD 520 SAMPLES

COMPARED TO SCREENING LEVELS
YARD 520 DATA EVALUATION REPORT
PINES AREA OF INVESTIGATION

Human Health Ecological Ecological GP009 GPO010 GP0O11
Screening Screening Screening 9/23/2005 9/23/2005 9/23/2005
Level Level Level GP009ICB092305S GP010ICB092305S GP011I1CB092305S

for Soil/Sediment (a) for Soil (f) for Sediment (g) CcCB CcCB CcCB

CAS No. |Chemical Name mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
91-57-6 |2-Methylnaphthalene 56 (b) 3.24 0.0202 0.0054 uJ 0.0069 uJ 0.014 uJ
83-32-9 |Acenaphthene 3700 682 0.00671 0.011 uJ 0.011 uJ 0.027 uJ
208-96-8 |Acenaphthylene 3700 (c) 682 0.00587 0.011 uJ 0.0038 J 0.027 uJ
120-12-7 [Anthracene 22000 1480 0.0572 0.011 uJ 0.0066 J 0.027 uJ
56-55-3 |Benz(a)anthracene 0.62 5.21 0.108 0.0054 uJ 0.012 J 0.017 J
50-32-8 |Benzo(a)pyrene 0.062 1.52 0.15 0.0042 J 0.0091 J 0.015 J
205-99-2 |Benzo(b)fluoranthene 0.62 59.8 10.4 0.0068 J 0.011 J 0.019 J
191-24-2 |Benzo(g,h,i)perylene 2300 (d) 119 0.1702 0.0042 J 0.0066 J 0.012 J
207-08-9 |Benzo(k)fluoranthene 6.2 148 0.24 0.011 uJ 0.011 uJ 0.027 uJ
218-01-9 |Chrysene 62 4.73 0.166 0.0052 J 0.011 J 0.017 J
53-70-3 |Dibenz(a,h)anthracene 0.062 18.4 0.033 0.011 uJ 0.011 uJ 0.027 uJ
206-44-0 |Fluroanthene 2300 122 0.423 0.011 J 0.028 J 0.04 J
86-73-7 |Fluorene 2700 122 0.00774 0.011 uJ 0.003 J 0.027 uJ
193-39-5 [Indeno(1,2,3-cd)pyrene 0.62 109 0.2 0.0036 J 0.0054 J 0.027 uJ
91-20-3 |Naphthalene 56 0.0994 0.176 0.011 uJ 0.011 uJ 0.027 uJ
85-01-8 |Phenanthrene 22000 (e) 457 0.204 0.011 uJ 0.023 J 0.027 uJ
129-00-0 |Pyrene 2300 78.5 0.195 0.0075 J 0.023 J 0.028 J

Total PAHs (b) NA NA 1.684 (h) 0.0562 0.1425 0.1615

Notes:

CAS - Chemical Abstracts Service.
CCB - Coal Combustion By-Product.
NA - Not Applicable.

PAH - Polycyclic Aromatic Hydrocarbon.

J - The result is an estimated quantity; the associated numerical value is the approximate concentration of the analyte.

U - The analyte was analyzed for, but was not detected above the sample reporting limit.

UJ - The analyte was not detected above the sample reporting limit; and the reporting limit is approximate.

(a) - USEPA, 2004a. Preliminary Remediation Goals (PRGs). October 1, 2004. Value for Residential Soil.
http://www.epa.gov/region09/waste/sfund/prg/index.html

(b) - No PRG available. Due to structural similarities, the value for naphthalene was used.

(c) - No PRG available. Due to structural similarities, the value for acenaphthene was used.

(d) - No PRG available. Due to structural similarities, the value for pyrene was used.

(e) - No PRG available. Due to structural similarities, the value for anthracene was used.

(f) - USEPA Region 5 Ecological Screening Level. Updated August 22, 2003.
(http://www.epa.gov/regbrcra/ca/ESL.pdf)

(9) - USEPA Region 5 Ecological Screening Level for Sediment. Updated August 22, 2003.
(http://www.epa.gov/reg5rcra/ca/ESL.pdf)

(h) - USEPA Region 4 Screening Value for Sediment. Updated November 30, 2001.
(http://www.epa.gov/region4/waste/ots/ecolbul.htm)

Highlighting indicates that detected concentration is greater than the screening level.
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TABLE 1

VALIDATED PAH RESULTS FOR YARD 520 SAMPLES

COMPARED TO SCREENING LEVELS
YARD 520 DATA EVALUATION REPORT
PINES AREA OF INVESTIGATION

Human Health Ecological Ecological GP012 GP013
Screening Screening Screening 9/23/2005 9/23/2005
Level Level Level GP012ICB092305S GP013ICB092305S

for Soil/Sediment (a) for Soil (f) for Sediment (g) CcCB CcCB

CAS No. |Chemical Name mg/kg mg/kg mg/kg mg/kg mg/kg
91-57-6 |2-Methylnaphthalene 56 (b) 3.24 0.0202 0.015 uJ 0.0096 uJ
83-32-9 |Acenaphthene 3700 682 0.00671 0.0097 uJ 0.019 uJ
208-96-8 |Acenaphthylene 3700 (c) 682 0.00587 0.0097 uJ 0.019 uJ
120-12-7 [Anthracene 22000 1480 0.0572 0.0097 uJ 0.019 uJ
56-55-3 |Benz(a)anthracene 0.62 5.21 0.108 0.0058 J 0.01 J
50-32-8 |Benzo(a)pyrene 0.062 1.52 0.15 0.0044 J 0.008 J
205-99-2 |Benzo(b)fluoranthene 0.62 59.8 10.4 0.0056 J 0.011 J
191-24-2 |Benzo(g,h,i)perylene 2300 (d) 119 0.1702 0.0041 J 0.007 J
207-08-9 |Benzo(k)fluoranthene 6.2 148 0.24 0.0097 uJ 0.019 uJ
218-01-9 |Chrysene 62 4.73 0.166 0.0069 J 0.012 J
53-70-3 |Dibenz(a,h)anthracene 0.062 18.4 0.033 0.0097 uJ 0.019 uJ
206-44-0 |Fluroanthene 2300 122 0.423 0.0096 J 0.016 J
86-73-7 |Fluorene 2700 122 0.00774 0.0097 uJ 0.019 uJ
193-39-5 [Indeno(1,2,3-cd)pyrene 0.62 109 0.2 0.0097 uJ 0.019 uJ
91-20-3 |Naphthalene 56 0.0994 0.176 0.0097 uJ 0.019 uJ
85-01-8 |Phenanthrene 22000 (e) 457 0.204 0.018 J 0.019 uJ
129-00-0 |Pyrene 2300 78.5 0.195 0.0093 J 0.012 J

Total PAHs (b) NA NA 1.684 (h) 0.07825 0.0855

Notes:

CAS - Chemical Abstracts Service.
CCB - Coal Combustion By-Product.

NA - Not Applicable.

PAH - Polycyclic Aromatic Hydrocarbon.

J - The result is an estimated quantity; the associated numerical value is the approximate concentration of the analyte.

U - The analyte was analyzed for, but was not detected above the sample reporting limit.

UJ - The analyte was not detected above the sample reporting limit; and the reporting limit is approximate.

(a) - USEPA, 2004a. Preliminary Remediation Goals (PRGs). October 1, 2004. Value for Residential Soil.
http://www.epa.gov/region09/waste/sfund/prg/index.html

(b) - No PRG available. Due to structural similarities, the value for naphthalene was used.

(c) - No PRG available. Due to structural similarities, the value for acenaphthene was used.

(d) - No PRG available. Due to structural similarities, the value for pyrene was used.

(e) - No PRG available. Due to structural similarities, the value for anthracene was used.

(f) - USEPA Region 5 Ecological Screening Level. Updated August 22, 2003.
(http://www.epa.gov/regbrcra/ca/ESL.pdf)

(9) - USEPA Region 5 Ecological Screening Level for Sediment. Updated August 22, 2003.
(http://www.epa.gov/reg5rcra/ca/ESL.pdf)

(h) - USEPA Region 4 Screening Value for Sediment. Updated November 30, 2001.
(http://www.epa.gov/region4/waste/ots/ecolbul.htm)

Highlighting indicates that detected concentration is greater than the screening level.
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TABLE 2

TEFs FOR PCDDs AND PCDFs

YARD 520 DATA EVALUATION REPORT
PINES AREA OF INVESTIGATION

Human/Mammalian TEF

CAS - Chemical Abstracts Service.

CDD - Chorodibenzo-p-dioxin.

CDF - Chlorodibenzofuran.

PCDD- Polychlorinated Dibenzo-p-dioxin.
PCDF - Polychlorinated Dibenzofuran.
TEF - Toxic Equivalency Factor.

Van den Berg, et al. 2006.

Van den Berg, etal. 1998.

(a) - "The 2005 World Health Organization Reevaluation of Human and Mammalian Toxic
Equivalency Factors for Dioxins and Dioxin-Like Compounds."

(b) - "Toxic Equivalency Factors for PCBs, PCDDs, PCDFs for Humans and Wildlife."

Chemical Name CAS NO. @ Bird TEF (b) Fish TEF (b)
PCDDs

2,3,7,8-TetraCDD 1746-01-6 1 1 1
1,2,3,7,8-PentaCDD 40321-76-4 1 1 1
1,2,3,4,7,8-HexaCDD 39227-28-6 0.1 0.05 0.5
1,2,3,6,7,8-HexaCDD 57653-85-7 0.1 0.01 0.01
1,2,3,7,8,9-HexaCDD 19408-74-3 0.1 0.1 0.01
1,2,3,4,6,7,8-HeptaCDD 35822-46-9 0.01 0.001 0.001
OctaCDD 3268-87-9 0.0003 0.001 0.0001
PCDFs

2,3,7,8-TetraCDF 51207-31-9 0.1 1 0.05
1,2,3,7,8-PentaCDF 57117-41-6 0.03 0.1 0.05
2,3,4,7,8-PentaCDF 57117-31-4 0.3 1 0.5
1,2,3,4,7,8-HexaCDF 70648-26-9 0.1 0.1 0.1
1,2,3,6,7,8-HexaCDF 57117-44-9 0.1 0.1 0.1
1,2,3,7,8,9-HexaCDF 72918-21-9 0.1 0.1 0.1
2,3,4,6,7,8-HexaCDF 60851-34-5 0.1 0.1 0.1
1,2,3,4,6,7,8-HeptaCDF 67562-39-4 0.01 0.01 0.01
1,2,3,4,7,8,9-HeptaCDF 55673-89-7 0.01 0.01 0.01
OctaCDF 39001-02-0 0.0003 0.0001 0.0001
Notes:
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TABLE 3

VALIDATED PCDD/PCDF RESULTS FOR YARD 520 SAMPLES
COMPARED TO HUMAN HEALTH SCREENING LEVELS
YARD 520 DATA EVALUATION REPOR1

PINES AREA OF INVESTIGATION

GP004 GP005 GP006 GP007 GP008 GP008
9/23/2005 9/23/2005 9/23/2005 9/23/2005 9/23/2005 9/23/2005

GP004ICB092305S | GP005ICB092305S | GP006ICB092305S | GPO07ICB092305S | GP008ICB092305S | GP008ICB092305D

CCB CCB CCB CCB CCB CCB

CAS No. Chemical Name ng/kg ng/kg ng/kg ng/kg ng/kg ng/kg
35822-46-9 (1,2,3,4,6,7,8-HEPTACHLORODIBENZO-P-DIOXIN 1.915 J 2.551 J 1.696 J 1.271 J 3.545 J 0.644 J
67562-39-4 [1,2,3,4,6,7,8-HpCDF 0.266 J 0.266 J 0.057 U 0.264 J 0.247 JK 0.128 JK
55673-89-7 |(1,2,3,4,7,8,9-HpCDF 0.044 U 0.08 U 0.074 U 0.08 ] 0.091 u 0.049 U
39227-28-6 |1,2,3,4,7,8-HEXACHLORODIBENZO-P-DIOXIN 0.048 U 0.033 U 0.064 u 0.046 U 0.063 U 0.048 U
70648-26-9 [1,2,3,4,7,8-HXCDF 0.142 J 0.088 JK 0.148 J 0.218 J 0.159 J 0.124 J
57653-85-7 [1,2,3,6,7,8-HEXACHLORODIBENZO-P-DIOXIN 0.043 U 0.03 U 0.057 u 0.041 ] 0.06 u 0.047 U
57117-44-9 (1,2,3,6,7,8-HXCDF 0.036 U 0.017 U 0.022 u 0.033 ] 0.038 u 0.03 U
19408-74-3 |1,2,3,7,8,9-HEXACHLORODIBENZO-P-DIOXIN 0.044 U 0.031 U 0.059 U 0.043 U 0.06 U 0.046 U
72918-21-9 [1,2,3,7,8,9-HXCDF 0.042 U 0.021 U 0.026 U 0.039 U 0.047 U 0.036 ]
57117-41-6  [1,2,3,7,8-PENTACHLORODIBENZOFURAN 0.021 U 0.025 U 0.038 U 0.038 U 0.031 U 0.033 U
40321-76-4 |1,2,3,7,8-PENTACHLORODIBENZO-P-DIOXIN 0.029 U 0.029 U 0.044 U 0.041 ] 0.041 u 0.049 U
60851-34-5 |2,3,4,6,7,8-HxCDF 0.071 J 0.019 U 0.023 U 0.035 U 0.041 u 0.032 U
57117-31-4 [2,3,4,7,8-PeCDF 0.02 U 0.023 U 0.036 U 0.035 U 0.03 U 0.032 ]
1746-01-6 2,3,7,8-TCDD 0.032 U 0.031 U 0.043 U 0.039 U 0.056 U 0.055 U
51207-31-9 [2,3,7,8-TETRACHLORODIBENZOFURAN 0.056 U 0.051 U 0.064 u 0.064 ] 0.076 u 0.099 U
3268-87-9 OCDD 22.643 U 66.103 15.822 u 5.28 U 24.665 uJ 4.273 uJ
39001-02-0 [OCDF 0.483 J 0.443 J 0.46 J 0.355 J 0.58 JK 0.395 JK

Human Health
Screening Level
ng/kg
TCDD-TEQ - Human Health (a,b) 1000 0.05 0.05 0.04 0.05 0.07 0.03

Notes:
CAS - Chemical Abstracts Service.
CCB - Coal Combustion By-Product.
J - The result is an estimated quantity; the associated numerical value is the approximate concentration.
K - Estimated Maximum Potential Concentration.
U - The analyte was analyzed for, but was not detected above the sample reporting limit.
UJ - The analyte was not detected above the sample reporting limit; and the reporting limit is approximate.
PCDD - Polychlorinated Dibenzo-p-dioxin.
PCDF - Polychlorinated Dibenzofuran.
TCDD-TEQ - 2,3,7,8-tetrachlorodibenzo-p-dioxin toxic equivalent concentration.
(a) - Calculated per Human Health and/or Ecological Work Plan using
"The 2005 World Health Organization Reevaluation of Human and Mammalian Toxic
Equivalency Factors for Dioxins and Dioxin-Like Compounds."
Van den Berg, et al. 2006.
(b) - Compared to 1000 ng/kg. USEPA, 1998c. Approach for Addressing Dioxin in Soil
at CERCLA and RCRA Sites. Value for dioxins. [OSWER Directive 9200.4-26].
Highlighting indicates that TCDD-TEQ is above the screening level.

AOC Il — Docket No. V-W-'04-C-784 —Yard520Rpt

Page 1 of 2

March 5, 2010




TABLE 3

VALIDATED PCDD/PCDF RESULTS FOR YARD 520 SAMPLES

COMPARED TO HUMAN HEALTH SCREENING LEVELS
YARD 520 DATA EVALUATION REPOR1
PINES AREA OF INVESTIGATION

GP009 GP010 GP0O11 GP012 GP013
9/23/2005 9/23/2005 9/23/2005 9/23/2005 9/23/2005
GP009ICB092305S GP010ICB092305S | GP011ICB092305S | GP012ICB092305S GP013ICB092305S
CcCB cCB cCcB cCB cCB
CAS No. Chemical Name ng/kg ng/kg ng/kg ng/kg ng/kg
35822-46-9 |1,2,3,4,6,7,8-HEPTACHLORODIBENZO-P-DIOXIN 10.509 2.358 J 3.683 J 87.582 19.079
67562-39-4 11,2,3,4,6,7,8-HpCDF 0.099 U 0.129 U 0.33 J 5.142 1.904 J
55673-89-7 |(1,2,3,4,7,8,9-HpCDF 0.128 U 0.167 U 0.077 U 0.487 JK 0.082 U
39227-28-6 |1,2,3,4,7,8-HEXACHLORODIBENZO-P-DIOXIN 0.069 U 0.076 U 0.166 J 1.015 J 0.225 J
70648-26-9 |1,2,3,4,7,8-HxCDF 0.054 U 0.064 U 0.162 J 0.432 J 0.193 J
57653-85-7 |1,2,3,6,7,8-HEXACHLORODIBENZO-P-DIOXIN 0.397 J 0.068 U 0.251 J 3.222 0.79 J
57117-44-9 (1,2,3,6,7,8-HXCDF 0.054 U 0.064 U 0.022 U 0.25 JK 0.061 U
19408-74-3 [1,2,3,7,8,9-HEXACHLORODIBENZO-P-DIOXIN 0.25 J 0.071 U 0.313 J 2.475 JK 0.421 JK
72918-21-9 |1,2,3,7,8,9-HxCDF 0.064 U 0.076 U 0.031 U 0.13 U 0.075 U
57117-41-6  [1,2,3,7,8-PENTACHLORODIBENZOFURAN 0.04 U 0.076 U 0.039 U 0.059 U 0.039 U
40321-76-4 |1,2,3,7,8-PENTACHLORODIBENZO-P-DIOXIN 0.114 U 0.134 U 0.055 U 0.08 U 0.063 U
60851-34-5 (2,3,4,6,7,8-HXCDF 0.057 U 0.068 U 0.026 U 0.112 U 0.065 U
57117-31-4 |2,3,4,7,8-PeCDF 0.037 U 0.071 U 0.04 U 0.06 U 0.037 U
1746-01-6 2,3,7,8-TCDD 0.112 U 0.106 u 0.05 U 0.078 U 0.066 u
51207-31-9 (2,3,7,8-TETRACHLORODIBENZOFURAN 0.132 U 0.123 U 0.059 U 0.105 U 0.11 U
3268-87-9 OCDD 25.926 uJ 11.459 uJ 58.181 J 424.803 J 108.247
39001-02-0 |OCDF 0.238 uJ 0.281 uJ 0.647 J 9.944 J 1.615 J
Human Health
Screening Level
ng/kg
TCDD-TEQ - Human Health (a,b) 1000 0.18 0.05 0.14 1.72 0.39
Notes:
CAS - Chemical Abstracts Service.
CCB - Coal Combustion By-Product.
J - The result is an estimated quantity; the associated numerical value is the approximate concentration.
K - Estimated Maximum Potential Concentration.
U - The analyte was analyzed for, but was not detected above the sample reporting limit.
UJ - The analyte was not detected above the sample reporting limit; and the reporting limit is approximate.
PCDD - Polychlorinated Dibenzo-p-dioxin.
PCDF - Polychlorinated Dibenzofuran.
TCDD-TEQ - 2,3,7,8-tetrachlorodibenzo-p-dioxin toxic equivalent concentration.
(a) - Calculated per Human Health and/or Ecological Work Plan using
"The 2005 World Health Organization Reevaluation of Human and Mammalian Toxic
Equivalency Factors for Dioxins and Dioxin-Like Compounds."
Van den Berg, et al. 2006.
(b) - Compared to 1000 ng/kg. USEPA, 1998c. Approach for Addressing Dioxin in Soil
at CERCLA and RCRA Sites. Value for dioxins. [OSWER Directive 9200.4-26].
Highlighting indicates that TCDD-TEQ is above the screening level.
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TABLE 4

VALIDATED PCDD/PCDF RESULTS FOR BROWN DITCH SEDIMENT
COMPARED TO HUMAN HEALTH SCREENING LEVELS

YARD 520 DATA EVALUATION REPORT

PINES AREA OF INVESTIGATION

Upstream | Upstream [[ Downstream | Downstream Downstream Downstream Deeper Deeper
SW001 SW020 SW022 SW023 SWO023 duplicate SW024 SW022 SW023
0-05ft 0-0.5ft 0-05ft 0-05ft 0-05ft 0-0.5ft 05-1ft 05-1ft
Chemical Name Unit || 10/13/2006 | 10/25/2006 10/24/2006 10/24/2006 10/24/2006 10/24/2006 10/24/2006 | 10/24/2006
1,2,3,4,6,7,8-HEPTACHLORODIBENZO-P-DIOXIN ng/kg 10.646 0.691U 14.12 U 1.185U 2.993 U 0.297 U 6.077 U 4.521U
1,2,3,4,6,7,8-HpCDF ng/kg 3.718 0.252 UJK 3.735U 0.244 U 0.831 UJK 0.068 U 1514 U 0.922 U
1,2,3,4,7,8,9-HpCDF ng/kg 0.154 U 01U 0.228 U 0.103 U 0.096 U 0.096 U 0.169 U 0.072U
1,2,3,4,7,8-HEXACHLORODIBENZO-P-DIOXIN ng/kg 0.058 U 0.069 U 0.112U 0.064 U 0.094 U 0.052 U 0.091U 0.054 U
1,2,3,4,7,8-HXCDF ng/kg 0.33U 0.048 U 0.486 U 0.035U 0.13U 0.035U 0.26 U 0.124 UJK
1,2,3,6,7,8-HEXACHLORODIBENZO-P-DIOXIN ng/kg 0.509 J 0.063 U 0.537J 0.058 U 0.086 U 0.048 U 0.18 JK 0.171 JK
1,2,3,6,7,8-HXCDF ng/kg 01U 0.045U 0.276 J 0.033 U 0.071U 0.033U 0.115U 0.055 U
1,2,3,7,8,9-HEXACHLORODIBENZO-P-DIOXIN ng/kg 0.057 U 0.067 U 0.413J 0.062 U 0.091U 0.051U 0.231J 0.053 U
1,2,3,7,8,9-HXCDF ng/kg 0.157 U 0.064 U 0.235U 0.047 U 0.101U 0.047 U 0.165 U 0.079 U
1,2,3,7,8-PENTACHLORODIBENZOFURAN ng/kg 0.042 U 0.041U 0.188 J 0.048 U 0.049 U 0.033U 0.08 U 0.035U
1,2,3,7,8-PENTACHLORODIBENZO-P-DIOXIN ng/kg 0.059 U 0.066 U 0.342J 0.049 U 0.057 U 0.055 U 0.101U 0.048 U
2,3,4,6,7,8-HxCDF ng/kg 0.12U 0.052 U 0.247 J 0.039 U 0.097 J 0.039U 0.135U 0.065 U
2,3,4,7,8-PeCDF ng/kg 0.041U 0.04 U 0.087 U 0.047 U 0.048 U 0.032U 0.078 U 0.034 U
2,3,7,8-TCDD ng/kg 0.028 U 0.032U 0.06 U 0.032U 0.036 U 0.031U 0.044 U 0.023 U
2,3,7,8-TETRACHLORODIBENZOFURAN ng/kg 0.056 U 0.048 U 1.332U 0.088 U 0.088 U 0.059 U 0.127 U 0.582 U
OCDD ng/kg |[ 75.499J 8.342 U 400.768 15.423 U 46.484 U 4.038 U 213.514 109.461
OCDF ng/kg 9.657 J 0.35J 8.173J 0.653 JK 2.207J 0.128 U 3.298J 2.105J
Human Health
Screening Level

TCDD-TEQ - Human Health (a,b) 1000 ng/kg 0.26 0.051 0.71 0.044 0.078 0.039 0.21 0.11
Notes:
CAS - Chemical Abstracts Service.
CCB - Coal Combustion By-Product.
J - The result is an estimated quantity; the associated numerical value is the approximate concentration.
K - Estimated Maximum Potential Concentration.
U - The analyte was analyzed for, but was not detected above the sample reporting limit.
UJ - The analyte was not detected above the sample reporting limit; and the reporting limit is approximate.
PCDD- Polychlorinated Dibenzo-p-dioxin.
PCDF - Polychlorinated Dibenzofuran.
TCDD-TEQ - 2,3,7,8-tetrachlorodibenzo-p-dioxin toxic equivalent concentration.
(a) - Calculated per Human Health and/or Ecological Work Plan using

"The 2005 World Health Organization Reevaluation of Human and Mammalian Toxic

Equivalency Factors for Dioxins and Dioxin-Like Compounds."

Van den Berg, et al. 2006.
(b) - Compared to 1000 ng/kg. USEPA, 1998c. Approach for Addressing Dioxin in Soil

at CERCLA and RCRA Sites. Value for dioxins. [OSWER Directive 9200.4-26].
Highlighting indicates that TCDD-TEQ is above the screening level.
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TABLE 5

VALIDATED PCDD/PCDF RESULTS FOR YARD 520 SAMPLES
COMPARED TO ECOLOGICAL SCREENING LEVELS FOR SOILS
YARD 520 DATA EVALUATION REPORT

PINES AREA OF INVESTIGATION

GP004 GP005 GP006 GP007 GP008
9/23/2005 9/23/2005 9/23/2005 9/23/2005 9/23/2005
GP004ICB092305S | GP005ICB092305S | GP006ICB092305S | GP007ICB092305S | GP008ICB092305S
CccCB CCB CCB CCB CCB
CAS No. Chemical Name ng/kg ng/kg ng/kg ng/kg ng/kg
35822-46-9 |1,2,3,4,6,7,8-HEPTACHLORODIBENZO-P-DIOXIN 1.915 J 2.551 J 1.696 J 1.271 J 3.545 J
67562-39-4 |1,2,3,4,6,7,8-HpCDF 0.266 J 0.266 J 0.057 U 0.264 J 0.247 JK
55673-89-7 |1,2,3,4,7,8,9-HpCDF 0.044 u 0.08 u 0.074 u 0.08 U 0.091 U
39227-28-6 |1,2,3,4,7,8-HEXACHLORODIBENZO-P-DIOXIN 0.048 u 0.033 u 0.064 u 0.046 u 0.063 U
70648-26-9 |1,2,3,4,7,8-HxCDF 0.142 J 0.088 JK 0.148 J 0.218 J 0.159 J
57653-85-7 |1,2,3,6,7,8-HEXACHLORODIBENZO-P-DIOXIN 0.043 u 0.03 u 0.057 u 0.041 U 0.06 U
57117-44-9 |1,2,3,6,7,8-HxCDF 0.036 u 0.017 u 0.022 u 0.033 U 0.038 U
19408-74-3 (1,2,3,7,8,9-HEXACHLORODIBENZO-P-DIOXIN 0.044 u 0.031 u 0.059 u 0.043 U 0.06 U
72918-21-9 |1,2,3,7,8,9-HxCDF 0.042 u 0.021 u 0.026 u 0.039 u 0.047 U
57117-41-6 |1,2,3,7,8-PENTACHLORODIBENZOFURAN 0.021 u 0.025 u 0.038 u 0.038 U 0.031 U
40321-76-4 (1,2,3,7,8-PENTACHLORODIBENZO-P-DIOXIN 0.029 u 0.029 u 0.044 u 0.041 U 0.041 U
60851-34-5 |2,3,4,6,7,8-HxCDF 0.071 J 0.019 u 0.023 u 0.035 U 0.041 U
57117-31-4 |2,3,4,7,8-PeCDF 0.02 u 0.023 u 0.036 u 0.035 U 0.03 U
1746-01-6  [2,3,7,8-TCDD 0.032 u 0.031 u 0.043 u 0.039 U 0.056 U
51207-31-9 |2,3,7,8-TETRACHLORODIBENZOFURAN 0.056 u 0.051 u 0.064 u 0.064 U 0.076 U
3268-87-9 (OCDD 22.643 u 66.103 15.822 u 5.28 U 24.665 uJ
39001-02-0 |OCDF 0.483 J 0.443 J 0.46 J 0.355 J 0.58 JK
Ecological
Screening
Level
(ng/kg)
TCDD-TEQ - Bird (a) 0.199 (b) 0.05 0.08 0.04 0.04 0.06
TCDD-TEQ - Mammal (a) 0.199 (b) 0.05 0.05 0.05 0.05 0.07
TCDD-TEQ - Bird (a) 1.99 (c) 0.05 0.08 0.04 0.04 0.06
TCDD-TEQ - Bird (a) 15.8 (d) 0.05 0.08 0.04 0.04 0.06
TCDD-TEQ - Mammal (a) 3.15 (e) 0.05 0.05 0.05 0.05 0.07
Notes:

CAS - Chemical Abstracts Service.

CCB - Coal Combustion By-Product.

J - The result is an estimated quantity; the associated numerical value is the approximate concentration.

K - Estimated Maximum Potential Concentration.

U - The analyte was analyzed for, but was not detected above the sample reporting limit.

UJ - The analyte was not detected above the sample reporting limit; and the reporting limit is approximate.

PCDD - Polychlorinated Dibenzo-p-dioxin.

PCDF - Polychlorinated Dibenzofuran.

TCDD-TEQ - 2,3,7,8-tetrachlorodibenzo-p-dioxin toxic equivalent concentration.

(a) - Calculated per Human Health and/or Ecological Work Plan using

"The 2005 World Health Organization Reevaluation of Human and Mammalian Toxic
Equivalency Factors for Dioxins and Dioxin-Like Compounds."
Van den Berg, et al. 2006.
(b) - USEPA. 2003. USEPA Region 5 Ecological Screening Level for Soil.
Updated August 22, 2003.(http://www.epa.gov/reg5rcra/ca/ESL.pdf)
Soil screening value based on impacts to the masked shrew.

(c) - Avian screening level based on USEPA Region 5 Ecological Screening Level for Soil
and adjustment factor based on relationship between avian and mammalian toxicity
reference values developed by USEPA (1999).

(d) - Preliminary Remediation Goal for birds (Sample, et al., 1997)

(e) - Preliminary Remediation Goal for birds (Sample, et al., 1997)

Highlighting indicates that TCDD-TEQ is above the screening level.
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TABLE 5

VALIDATED PCDD/PCDF RESULTS FOR YARD 520 SAMPLES
COMPARED TO ECOLOGICAL SCREENING LEVELS FOR SOILS
YARD 520 DATA EVALUATION REPORT

PINES AREA OF INVESTIGATION

GP008 GP009 GP010 GPO11 GPO012 GP013
9/23/2005 9/23/2005 9/23/2005 9/23/2005 9/23/2005 9/23/2005
GP008ICB092305D | GP009ICB092305S | GP010ICB092305S | GP011ICB092305S | GP012ICB092305S | GP013ICB092305S
CCB CCB CCB CccB CCB CCB
CAS No. Chemical Name ng/kg ng/kg ng/kg ng/kg ng/kg ng/kg
35822-46-9 |1,2,3,4,6,7,8-HEPTACHLORODIBENZO-P-DIOXIN 0.644 J 10.509 2.358 J 3.683 J 87.582 19.079
67562-39-4 |1,2,3,4,6,7,8-HpCDF 0.128 JK 0.099 u 0.129 u 0.33 J 5.142 1.904 J
55673-89-7 |1,2,3,4,7,8,9-HpCDF 0.049 u 0.128 u 0.167 u 0.077 u 0.487 JK 0.082 U
39227-28-6 |1,2,3,4,7,8-HEXACHLORODIBENZO-P-DIOXIN 0.048 u 0.069 u 0.076 u 0.166 J 1.015 J 0.225 J
70648-26-9 |1,2,3,4,7,8-HxCDF 0.124 J 0.054 u 0.064 u 0.162 J 0.432 J 0.193 J
57653-85-7 |1,2,3,6,7,8-HEXACHLORODIBENZO-P-DIOXIN 0.047 u 0.397 J 0.068 u 0.251 J 3.222 0.79 J
57117-44-9 |1,2,3,6,7,8-HxCDF 0.03 u 0.054 u 0.064 u 0.022 u 0.25 JK 0.061 u
19408-74-3 (1,2,3,7,8,9-HEXACHLORODIBENZO-P-DIOXIN 0.046 u 0.25 J 0.071 u 0.313 J 2.475 JK 0.421 JK
72918-21-9 |1,2,3,7,8,9-HxCDF 0.036 u 0.064 u 0.076 u 0.031 u 0.13 u 0.075 U
57117-41-6 |1,2,3,7,8-PENTACHLORODIBENZOFURAN 0.033 u 0.04 u 0.076 u 0.039 u 0.059 u 0.039 U
40321-76-4 (1,2,3,7,8-PENTACHLORODIBENZO-P-DIOXIN 0.049 u 0.114 u 0.134 u 0.055 u 0.08 u 0.063 U
60851-34-5 (2,3,4,6,7,8-HXxCDF 0.032 u 0.057 u 0.068 u 0.026 u 0.112 u 0.065 U
57117-31-4 |2,3,4,7,8-PeCDF 0.032 u 0.037 u 0.071 u 0.04 u 0.06 u 0.037 U
1746-01-6  [2,3,7,8-TCDD 0.055 u 0.112 u 0.106 u 0.05 u 0.078 u 0.066 U
51207-31-9 |2,3,7,8-TETRACHLORODIBENZOFURAN 0.099 u 0.132 u 0.123 u 0.059 u 0.105 u 0.11 U
3268-87-9 (OCDD 4.273 uJ 25.926 uJ 11.459 uJ 58.181 J 424.803 J 108.247
39001-02-0 |OCDF 0.395 JK 0.238 uJ 0.281 uJ 0.647 J 9.944 J 1.615 J
Ecological
Screening
Level
(ng/kg)
TCDD-TEQ - Bird (a) 0.199 (b) 0.03 0.08 0.03 0.13 0.97 0.23
TCDD-TEQ - Mammal (a) 0.199 (b) 0.03 0.19 0.05 0.14 1.72 0.39
TCDD-TEQ - Bird (a) 1.99 (c) 0.03 0.08 0.03 0.13 0.97 0.23
TCDD-TEQ - Bird (a) 15.8 (d) 0.03 0.08 0.03 0.13 0.97 0.23
TCDD-TEQ - Mammal (a) 3.15 (e) 0.03 0.19 0.05 0.14 1.72 0.39
Notes:

CAS - Chemical Abstracts Service.

CCB - Coal Combustion By-Product.

J - The result is an estimated quantity; the associated numerical value is the approximate concentration.

K - Estimated Maximum Potential Concentration.

U - The analyte was analyzed for, but was not detected above the sample reporting limit.

UJ - The analyte was not detected above the sample reporting limit; and the reporting limit is approximate.

PCDD - Polychlorinated Dibenzo-p-dioxin.

PCDF - Polychlorinated Dibenzofuran.

TCDD-TEQ - 2,3,7,8-tetrachlorodibenzo-p-dioxin toxic equivalent concentration.

(a) - Calculated per Human Health and/or Ecological Work Plan using

"The 2005 World Health Organization Reevaluation of Human and Mammalian Toxic
Equivalency Factors for Dioxins and Dioxin-Like Compounds."
Van den Berg, et al. 2006.
(b) - USEPA. 2003. USEPA Region 5 Ecological Screening Level for Soil.
Updated August 22, 2003.(http://www.epa.gov/reg5rcra/ca/ESL.pdf)
Soil screening value based on impacts to the masked shrew.

(c) - Avian screening level based on USEPA Region 5 Ecological Screening Level for Soil
and adjustment factor based on relationship between avian and mammalian toxicity
reference values developed by USEPA (1999).

(d) - Preliminary Remediation Goal for birds (Sample, et al., 1997)

(e) - Preliminary Remediation Goal for birds (Sample, et al., 1997)

Highlighting indicates that TCDD-TEQ is above the screening level.
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TABLE 6

VALIDATED PCDD/PCDF RESULTS FOR YARD 520 SAMPLES
COMPARED TO ECOLOGICAL SCREENING LEVELS FOR SEDIMENT
YARD 520 DATA EVALUATION REPORT

PINES AREA OF INVESTIGATION

GP004 GP005 GP006 GP007 GP008
9/23/2005 9/23/2005 9/23/2005 9/23/2005 9/23/2005
GP004ICB092305S | GP005ICB092305S | GP006ICB092305S | GP007ICB092305S | GP008ICB092305S
CCB CCB CCB ccB CCB
CAS No. Chemical Name ng/kg ng/kg ng/kg ng/kg ng/kg
35822-46-9 [1,2,3,4,6,7,8-HEPTACHLORODIBENZO-P-DIOXIN 1.915 J 2.551 J 1.696 J 1.271 J 3.545 J
67562-39-4 [1,2,3,4,6,7,8-HpCDF 0.266 J 0.266 J 0.057 U 0.264 J 0.247 JK
55673-89-7 [1,2,3,4,7,8,9-HpCDF 0.044 U 0.08 U 0.074 U 0.08 U 0.091 U
39227-28-6 [1,2,3,4,7,8-HEXACHLORODIBENZO-P-DIOXIN 0.048 U 0.033 U 0.064 U 0.046 U 0.063 U
70648-26-9 (1,2,3,4,7,8-HXCDF 0.142 J 0.088 JK 0.148 J 0.218 J 0.159 J
57653-85-7 [1,2,3,6,7,8-HEXACHLORODIBENZO-P-DIOXIN 0.043 U 0.03 U 0.057 U 0.041 U 0.06 U
57117-44-9 (1,2,3,6,7,8-HXCDF 0.036 U 0.017 U 0.022 U 0.033 U 0.038 U
19408-74-3 [1,2,3,7,8,9-HEXACHLORODIBENZO-P-DIOXIN 0.044 U 0.031 U 0.059 U 0.043 U 0.06 U
72918-21-9 (1,2,3,7,8,9-HXCDF 0.042 U 0.021 U 0.026 U 0.039 U 0.047 U
57117-41-6 |[1,2,3,7,8-PENTACHLORODIBENZOFURAN 0.021 U 0.025 U 0.038 U 0.038 U 0.031 U
40321-76-4 |1,2,3,7,8-PENTACHLORODIBENZO-P-DIOXIN 0.029 U 0.029 U 0.044 U 0.041 U 0.041 U
60851-34-5 (2,3,4,6,7,8-HXCDF 0.071 J 0.019 U 0.023 U 0.035 U 0.041 U
57117-31-4 |2,3,4,7,8-PeCDF 0.02 U 0.023 U 0.036 U 0.035 U 0.03 U
1746-01-6 2,3,7,8-TCDD 0.032 U 0.031 U 0.043 U 0.039 U 0.056 U
51207-31-9 |2,3,7,8-TETRACHLORODIBENZOFURAN 0.056 U 0.051 U 0.064 U 0.064 U 0.076 U
3268-87-9 OCDD 22.643 U 66.103 15.822 U 5.28 U 24.665 uJ
39001-02-0 [OCDF 0.483 J 0.443 J 0.46 J 0.355 J 0.58 JK
Ecological
Screening
Level
(nglkg)
TCDD-TEQ - Bird (a) 0.121 (b) 0.05 0.08 0.04 0.04 0.06
TCDD-TEQ - Mammal (a) 0.121 (b) 0.05 0.05 0.05 0.05 0.07
TCDD-TEQ - Bird (a) 0.48 (c) 0.05 0.08 0.04 0.04 0.06
TCDD-TEQ - Mammal (a) 0.48 (c) 0.05 0.05 0.05 0.05 0.07
TCDD-TEQ - Bird (a) 21 (d) 0.05 0.08 0.04 0.04 0.06
TCDD-TEQ - Mammal (a) 2.5 (d) 0.05 0.05 0.05 0.05 0.07
TCDD-TEQ - Fish (a) 60 (d) 0.04 0.03 0.04 0.04 0.04
TCDD-TEQ - Fish (a) 410 (e) 0.04 0.03 0.04 0.04 0.04
Notes:

CAS - Chemical Abstracts Service.
CCB - Coal Combustion By-Product.
J - The result is an estimated quantity; the associated numerical value is the approximate concentration.
K - Estimated Maximum Potential Concentration.
U - The analyte was analyzed for, but was not detected above the sample reporting limit.
UJ - The analyte was not detected above the sample reporting limit; and the reporting limit is approximate.
PCDD - Polychlorinated Dibenzo-p-dioxin.
PCDF - Polychlorinated Dibenzofuran.
TCDD-TEQ - 2,3,7,8-tetrachlorodibenzo-p-dioxin toxic equivalent concentration.
(a) - Calculated per Human Health and/or Ecological Work Plan using
"The 2005 World Health Organization Reevaluation of Human and Mammalian Toxic
Equivalency Factors for Dioxins and Dioxin-Like Compounds."
Van den Berg, et al. 2006.
(b) - USEPA. 2003. USEPA Region 5 Ecological Screening Level for Sediment
Updated August 22, 2003.(http://www.epa.gov/reg5rcra/ca/ESL.pdf)
Sediment screening value based on surface water impacts to wildlife.
(c) - USEPA Region 5 Ecological Screening Level for Sediment
adjusted to 4% Total Organic Carbon.
(d) - USEPA low risk sediment concentration (USEPA, 1993) presented in the
Interim Report on Data and Methods for Assessment of 2,3,7,8-
Tetrachlorodibenzo-p-dioxin Risks to Aquatic Life and Associated Wildlife.
(e) - USEPA sediment screening value based on impacts to rainbow trout (USEPA, 1999).
Highlighting indicates that TCDD-TEQ is above the screening level.
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TABLE 6

VALIDATED PCDD/PCDF RESULTS FOR YARD 520 SAMPLES
COMPARED TO ECOLOGICAL SCREENING LEVELS FOR SEDIMENT
YARD 520 DATA EVALUATION REPORT

PINES AREA OF INVESTIGATION

GP008 GP009 GP010 GPO11 GPO012 GP013
9/23/2005 9/23/2005 9/23/2005 9/23/2005 9/23/2005 9/23/2005
GP008ICB092305D | GP009ICB092305S | GP010ICB092305S | GP011ICB092305S| GP012ICB092305S | GP013ICB092305S
CCB CCB CcCB CCB CCB CcCB
CAS No. Chemical Name ng/kg ng/kg ng/kg ng/kg ng/kg ng/kg
35822-46-9 (1,2,3,4,6,7,8-HEPTACHLORODIBENZO-P-DIOXIN 0.644 J 10.509 2.358 J 3.683 J 87.582 19.079
67562-39-4 |1,2,3,4,6,7,8-HpCDF 0.128 JK 0.099 U 0.129 U 0.33 J 5.142 1.904 J
55673-89-7 (1,2,3,4,7,8,9-HpCDF 0.049 U 0.128 U 0.167 U 0.077 U 0.487 JK 0.082 U
39227-28-6 (1,2,3,4,7,8-HEXACHLORODIBENZO-P-DIOXIN 0.048 U 0.069 U 0.076 U 0.166 J 1.015 J 0.225 J
70648-26-9 (1,2,3,4,7,8-HxCDF 0.124 J 0.054 U 0.064 U 0.162 J 0.432 J 0.193 J
57653-85-7 (1,2,3,6,7,8-HEXACHLORODIBENZO-P-DIOXIN 0.047 U 0.397 J 0.068 U 0.251 J 3.222 0.79 J
57117-44-9 (1,2,3,6,7,8-HxCDF 0.03 U 0.054 U 0.064 U 0.022 U 0.25 JK 0.061 ]
19408-74-3 |1,2,3,7,8,9-HEXACHLORODIBENZO-P-DIOXIN 0.046 U 0.25 J 0.071 U 0.313 J 2475 JK 0.421 JK
72918-21-9 (1,2,3,7,8,9-HxCDF 0.036 U 0.064 U 0.076 U 0.031 U 0.13 U 0.075 U
57117-41-6 (1,2,3,7,8-PENTACHLORODIBENZOFURAN 0.033 U 0.04 U 0.076 U 0.039 U 0.059 U 0.039 ]
40321-76-4 |1,2,3,7,8-PENTACHLORODIBENZO-P-DIOXIN 0.049 U 0.114 U 0.134 U 0.055 U 0.08 U 0.063 U
60851-34-5 |2,3,4,6,7,8-HxCDF 0.032 U 0.057 U 0.068 U 0.026 U 0.112 U 0.065 U
57117-31-4 (2,3,4,7,8-PeCDF 0.032 U 0.037 U 0.071 U 0.04 U 0.06 U 0.037 U
1746-01-6 2,3,7,8-TCDD 0.055 U 0.112 U 0.106 U 0.05 U 0.078 U 0.066 U
51207-31-9 (2,3,7,8-TETRACHLORODIBENZOFURAN 0.099 U 0.132 U 0.123 U 0.059 U 0.105 U 0.11 U
3268-87-9 OCDD 4.273 uJ 25.926 UJ 11.459 uJ 58.181 J 424.803 J 108.247
39001-02-0 |OCDF 0.395 JK 0.238 UJ 0.281 UJ 0.647 J 9.944 J 1.615 J
Ecological
Screening
Level
(ng/kg)
TCDD-TEQ - Bird (a) 0.121 (b) 0.03 0.08 0.03 0.13 0.97 0.23
TCDD-TEQ - Mammal (a) 0.121 (b) 0.03 0.19 0.05 0.14 1.72 0.39
TCDD-TEQ - Bird (a) 0.48 (c) 0.03 0.08 0.03 0.13 0.97 0.23
TCDD-TEQ - Mammal (a) 0.48 (c) 0.03 0.19 0.05 0.14 1.72 0.39
TCDD-TEQ - Bird (a) 21 (d) 0.03 0.08 0.03 0.13 0.97 0.23
TCDD-TEQ - Mammal (a) 25 (d) 0.03 0.19 0.05 0.14 1.72 0.39
TCDD-TEQ - Fish (a) 60 (d) 0.03 0.04 0.03 0.12 0.83 0.20
TCDD-TEQ - Fish (a) 410 (e) 0.03 0.04 0.03 0.12 0.83 0.20
Notes:
CAS - Chemical Abstracts Service.
CCB - Coal Combustion By-Product.
J - The result is an estimated quantity; the associated numerical value is the approximate concentration.
K - Estimated Maximum Potential Concentration.
U - The analyte was analyzed for, but was not detected above the sample reporting limit.
UJ - The analyte was not detected above the sample reporting limit; and the reporting limit is approximate.
PCDD - Polychlorinated Dibenzo-p-dioxin.
PCDF - Polychlorinated Dibenzofuran.
TCDD-TEQ - 2,3,7,8-tetrachlorodibenzo-p-dioxin toxic equivalent concentration.
(a) - Calculated per Human Health and/or Ecological Work Plan using
"The 2005 World Health Organization Reevaluation of Human and Mammalian Toxic
Equivalency Factors for Dioxins and Dioxin-Like Compounds."
Van den Berg, et al. 2006.
(b) - USEPA. 2003. USEPA Region 5 Ecological Screening Level for Sediment
Updated August 22, 2003.(http://www.epa.gov/reg5rcra/ca/ESL.pdf)
Sediment screening value based on surface water impacts to wildlife.
(c) - USEPA Region 5 Ecological Screening Level for Sediment
adjusted to 4% Total Organic Carbon.
(d) - USEPA low risk sediment concentration (USEPA, 1993) presented in the
Interim Report on Data and Methods for Assessment of 2,3,7,8-
Tetrachlorodibenzo-p-dioxin Risks to Aquatic Life and Associated Wildlife.
(e) - USEPA sediment screening value based on impacts to rainbow trout (USEPA, 1999).
Highlighting indicates that TCDD-TEQ is above the screening level.
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TABLE 7

VALIDATED PCDD/PCDF RESULTS FOR BROWN DITCH
COMPARED TO ECOLOGICAL SCREENING LEVELS FOR SEDIMENT
YARD 520 DATA EVALUATION REPORT
PINES AREA OF INVESTIGATION

Upstream Upstream Downstream Downstream Downstream Downstream Deeper Deeper
SWo001 SW020 SWo022 SwWo023 SWO023 duplicate SWo024 SW022 Swo023
10/13/2006 10/25/2006 10/24/2006 10/24/2006 10/24/2006 10/24/2006 10/24/2006 10/24/2006
SWO001ASD102306S SWO020ASD102506S SWO022ASD102406S SWO023ASD102406S SWO023ASD102406D SWO024ASD102406S SW022BSD102406S SW023BSD102406S
0-05ft 0-05ft 0-05ft 0-0.5ft 0-0.5ft 0-05ft 05-1ft 05-1ft
CAS No. Chemical Name ng/kg ng/kg ng/kg ng/kg ng/kg ng/kg ng/kg ng/kg
35822-46-9  [1,2,3,4,6,7,8-HEPTACHLORODIBENZO-P-DIOXIN 10.646 0.691 U 14.12 U 1.185 U 2.993 ) 0.297 ) 6.077 U 4.521 u
67562-39-4  |1,2,3,4,6, 3.718 0.252 UJK 3.735 §) 0.244 u 0.831 UJK 0.068 §) 1.514 u 0.922 §)
55673-89-7  [1,2,3,4,7,8, 0.154 U 0.1 U 0.228 9] 0.103 U 0.096 ) 0.096 U 0.169 U 0.072 )
39227-28-6  [1,2,3,4,7,8-HEXACHLORODIBENZO-P-DIOXIN 0.058 U 0.069 u 0.112 §) 0.064 u 0.094 u 0.052 §) 0.091 u 0.054 §)
70648-26-9  [1,2,3,4,7,8-HxCDF 0.33 U 0.048 U 0.486 U 0.035 U 0.13 ) 0.035 ) 0.26 U 0.124 UJK
57653-85-7  [1,2,3,6,7,8-HEXACHLORODIBENZO-P-DIOXIN 0.509 J 0.063 u 0.537 J 0.058 u 0.086 §) 0.048 §) 0.18 JK 0.171 JK
57117-44-9  [1,2,3,6,7,8-HxCDF 0.1 U 0.045 U 0.276 J 0.033 U 0.071 ) 0.033 u 0.115 U 0.055 u
19408-74-3  |1,2,3,7,8,9-HEXACHLORODIBENZO-P-DIOXIN 0.057 U 0.067 §) 0.413 J 0.062 u 0.091 §) 0.051 §) 0.231 J 0.053 §)
72918-21-9  [1,2,3,7,8,9-HxCDF 0.157 U 0.064 U 0.235 U 0.047 U 0.101 ) 0.047 u 0.165 U 0.079 u
57117-41-6  [1,2,3,7,8-PENTACHLORODIBENZOFURAN 0.042 U 0.041 §) 0.188 J 0.048 u 0.049 §) 0.033 §) 0.08 u 0.035 §)
40321-76-4  |1,2,3,7,8-PENTACHLORODIBENZO-P-DIOXIN 0.059 U 0.066 U 0.342 J 0.049 U 0.057 ) 0.055 u 0.101 U 0.048 u
60851-34-5  |2,3,4,6,7,8-HxCDF 0.12 U 0.052 §) 0.247 J 0.039 u 0.097 J 0.039 §) 0.135 u 0.065 §)
57117-31-4  (2,3,4,7,8-PeCDF 0.041 U 0.04 U 0.087 9] 0.047 U 0.048 ) 0.032 U 0.078 U 0.034 )
1746-01-6 2,3,7,8-TCDD 0.028 U 0.032 §) 0.06 §) 0.032 u 0.036 §) 0.031 §) 0.044 u 0.023 §)
51207-31-9  [2,3,7,8-TETRACHLORODIBENZOFURAN 0.056 U 0.048 ) 1.332 U 0.088 U 0.088 ) 0.059 u 0.127 U 0.582 u
3268-87-9 OCDD 75.499 J 8.342 §) 400.768 15.423 u 46.484 §) 4.038 §) 213.514 109.461
39001-02-0  (OCDF 9.657 J 0.35 J 8.173 J 0.653 JK 2.207 J 0.128 u 3.298 J 2.105 J
TOTAL ORGANIC CARBON (TOC) (%) 1.21 1.15 4.66 3.68 - 0.909 3.50 0.208
Sample-specific
TOC- adjusted
Region 5ESL  (b) 0.15 0.14 0.56 0.44 0.44 0.11 0.42 0.025
TCDD-TEQ - Bird (a) 0.11 0.046 0.53 0.037 0.057 0.036 0.12 0.054
TCDD-TEQ - Mammal (a) 0.26 0.051 0.71 0.044 0.078 0.039 0.21 0.11
Ecological
Screening Level
TCDD-TEQ - Bird (a) 21 (c) 0.11 0.046 0.53 0.037 0.057 0.036 0.12 0.054
TCDD-TEQ - Mammal (a) 25 () 0.26 0.051 0.71 0.044 0.078 0.039 0.21 0.11
Notes:
CAS - Chemical Abstracts Service.
J - The result is an estimated quantity; the associated numerical value is the approximate concentration.
K - Estimated Maximum Potential Concentration.
U - The analyte was analyzed for, but was not detected above the sample reporting limit.
UJ - The analyte was not detected above the sample reporting limit; and the reporting limit is approximate.
PCDD- Polychlorinated Dibenzo-p-dioxin.
PCDF - Polychlorinated Dibenzofuran.
TCDD-TEQ-2,3,7,8- i p-dioxin toxic i ion.
(a) - Calculated per Human Health and/or Ecological Work Plan using
"The 2005 World Health O ion of Human and Toxic
Equivalency Factors for Dioxins and Dioxin-Like Compounds.”
Van den Berg, et al. 2006.
(b) - USEPA Region 5 Ecological Screening Level for Sediment (0.12 ng/kg; USEPA, 2003) adjusted to sample-specific TOC.
(c) - USEPA low risk sediment concentration (USEPA, 1993) presented in the Interim Report on Data and Methods for of 2,3,7,8-T -p-di Risks to Aquatic Life and Associated Wildlife.

Highlighting indicates that TCDD-TEQ is above the screening level.
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TABLE 8

SUMMARY OF TCDD-TEQ EEQS FOR BROWN DITCH SEDIMENT
YARD 520 DATA EVALUATION REPORT

PINES AREA OF INVESTIGATION

Upstream Upstream Downstream Downstream Downstream

Parameter SW-001 SW-020 SW-022 SW-023* SW-024
TOC (%) 1.21 1.15 4.66 3.68 0.91
Sample-specific TOC- adjusted Region 5 ESL (ng/kg) 0.15 0.14 0.56 0.44 0.11
TCDD-TEQ - Bird (ng/kg) (a) 0.11 0.048 0.53 0.037 0.036
TCDD-TEQ - Mammal (ng/kg) (a) 0.26 0.051 0.71 0.044 0.039
Avian TCDD-TEQ EEQ: 0.73 0.33 0.95 0.11 0.33
Mammalian TCDD-TEQ EEQ: 1.7 0.36 1.3 0.14 0.36

Notes:

" Duplicate results averaged.

EEQ - Ecological Effects Quotient = (TCDD-TEQ)/ESL.

ESL - Ecological Screening Level.

TCDD-TEQ - 2,3,7,8-tetrachlorodibenzo-p-dioxin toxic equivalent concentration.
TOC - Total Organic Carbon.

(a) - See Table 7.

Highlighting indicates that the EEQ is above 1.
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TABLE 9
VALIDATED RESULTS OF YARD 520 SAMPLING FOR RADIONUCLIDES
YARD 520 DATA EVALUATION REPORT

PINES AREA OF INVESTIGATION

Location ID: GP004 GP005 GP006 GP007 GP008 GP008
Sample Date: 09/23/2005 09/23/2005 09/23/2005 09/23/2005 09/23/2005 09/23/2005
Sample ID: GP004ICB092305S GP005ICB092305S GP006ICB092305S GP007ICB092305S GP008ICB092305S GP008ICB092305D

Sample Matrix: CCB CCB CCB CCB CCB CCB (Duplicate)
CAS Number Chemical Name Unit Result unc (%) Result unc (%) Result unc (%) Result unc () Result unc () Result unc ()
14952-40-0 ACTINIUM-227 pCilg -0.0952 U 0.24 0.289 U 0.206 -0.0537 U 0.216 0.0474 U 0.276 0.0408 U 0.277 -0.0341 U 0.198
14255-04-0 LEAD-210 pCilg 2.13U 1.81 3.22U 4.64 4.21 0.638 5.61 0.885 21U 3.37 4.55 2.3
13981-52-7 POLONIUM-210 pCilg 213U 1.81 3.22U 4.64 4.21 0.615 5.61 0.857 21U 3.37 4.55 2.3
14331-85-2 PROTACTINIUM-231 pCilg 0.107. U 0.829 -0.642 U 0.709 -0.475U 0.848 -0.598 U 1.08 0.175U 0.77 -0.637 U 0.712
13982-63-3 RADIUM-226 pCilg 2.19 0.255 3.23 0.102 3.49 0.327 4.22 0.399 3.06 0.108 3.25 0.118
15262-20-1 RADIUM-228 pCilg 1.41 0.236 2.59 0.131 3 0.374 2.87 0.399 2.29 0.176 2.52 0.18
14274-82-9 THORIUM-228 pCilg 1.63 0.149 2.63 0.0649 2.92 0.305 3.21 0.338 2.34 0.0669 2.42 0.0664
14269-63-7 THORIUM-230 pCilg 2.19 0.255 3.23 0.102 3.49 0.327 4.22 0.399 3.06 0.108 3.25 0.118
7440-29-1 THORIUM-232 pCilg 1.59 0.145 2.56 0.0634 2.85 0.297 3.14 0.331 2.28 0.0651 2.37 0.065
13966-29-5 URANIUM-234 pCilg 2.55 0.283 3.66 0.127 3.94 0.442 4.71 0.547 3.49 0.132 3.4 0.136
15117-96-1 URANIUM-235 pCilg 0.272 0.191 0.238 0.162 0.246 0.169 0.337 0.224 0.146 U 0.16 0.282 0.146
7440-61-1 URANIUM-238 pCilg 2.53 1.26 2.86 0.971 4.14 0.893 4.17 0.966 3.1 1.03 2.2 1.33
15117-96-1M  |URANIUM-235 mg/kg 0.0445 J- -- 0.0745 J- -- 0.0785 J- -- 0.0991 J- -- 0.105 J- -- 0.0931 J- --
7440-61-1M URANIUM-238 mg/kg 6.09 J- -- 10.4 J- -- 11.0 J- -- 13.9 J- -- 14.5 J- -- 12.8 J- --
TURANIUM URANIUM-TOTAL mg/kg 6.14 J- -- 10.4 J- -- 11.1 J- -- 14.0 J- -- 14.6 J- -- 12.9 J- --
Notes:
CAS - Chemical Abstract Service.
pCi/g - pico Curie per gram.
SuspectCCB - Suspected Coal Combustion By-Product.
J - The result is an estimated quantity; the associated numerical value

is the approximate concentration, result may be biased low.

U: The analyte was analyzed for, but not detected.
Unc (%) - Uncertainty reported by laboratory in radiological counts.
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TABLE 9

VALIDATED RESULTS OF YARD 520 SAMPLING FOR RADIONUCLIDES

YARD 520 DATA EVALUATION REPORT

PINES AREA OF INVESTIGATION

Location ID: GP009 GPO10 GPO11 GP0O12 GPO13
Sample Date: 09/23/2005 09/23/2005 09/23/2005 09/23/2005 09/23/2005
Sample ID: GP009ICB092305S GP010ICB092305S GP011ICB092305S GP012ICB092305S GP013ICB092305S
Sample Matrix: CCB CCB CCB CCB CCB

CAS Number Chemical Name Unit Result unc (%) Result unc (%) Result unc (%) Result unc () Result unc ()
14952-40-0 ACTINIUM-227 pCilg ou 0.254 0.0565 U 0.254 0.0985 U 0.228 0.0479 U 0.163 -0.0503 U 0.172
14255-04-0 LEAD-210 pCilg 6.81 4.63 281U 5.2 2.88 0.511 2.27 1.48 155U 2.22
13981-52-7 POLONIUM-210 pCilg 6.81 4.62 281U 5.2 2.88 0.498 2.27 1.47 155U 2.22
14331-85-2 PROTACTINIUM-231 pCilg -0.57 U 1.13 0.298 U 0.875 0.442 U 0.814 0.772U 0.571 -0.205 U 0.606
13982-63-3 RADIUM-226 pCilg 4.63 0.475 3.4 0.314 2.43 0.253 3.23 0.348 1.7 0.0809
15262-20-1 RADIUM-228 pCilg 2.63 0.371 2.56 0.387 2.17 0.288 2.12 0.27 1.49 0.127
14274-82-9 THORIUM-228 pCilg 2.85 0.296 2.65 0.248 2.07 0.192 2.13 0.179 1.56 0.0521
14269-63-7 THORIUM-230 pCilg 4.63 0.475 3.4 0.314 2.43 0.253 3.23 0.348 1.7 0.0809
7440-29-1 THORIUM-232 pCilg 2.79 0.29 2.58 0.241 2.03 0.187 2.07 0.174 1.53 0.0508
13966-29-5 URANIUM-234 pCilg 5.38 0.597 3.95 0.423 2.65 0.295 3.68 0.355 2.06 0.119
15117-96-1 URANIUM-235 pCilg 0.347 0.192 0.223 0.193 0.203 0.198 0.267 0.132 0.0774 U 0.128
7440-61-1 URANIUM-238 pCilg 4.77 1.68 3.79 1.8 2.58 0.745 2.62 0.962 2.3 0.851
15117-96-1M  |URANIUM-235 mg/kg 0.100 J- -- 0.070 J- -- 0.0513 J- -- 0.075 J- -- 0.0601 J- --
7440-61-1M URANIUM-238 mg/kg 14.0 J- -- 9.73 J- -- 7.31J- -- 10.4 J- -- 8.45 J- --
TURANIUM URANIUM-TOTAL mg/kg 14.1 J- -- 9.80 J- -- 7.36 J- -- 10.5 J- -- 8.51 J- --

Notes:

CAS - Chemical Abstract Service.
pCi/g - pico Curie per gram.
SuspectCCB - Suspected Coal Combustion By-Product.

J - The result is an estimated quantity; the associated numerical value

is the approximate concentration, result may be biased low.

U: The analyte was analyzed for, but not detected.

Unc (%) - Uncertainty reported by laboratory in radiological counts.
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TABLE 10

VALIDATED BACKGROUND SURFACE SOIL SAMPLING RESULTS

FOR INORGANICS

YARD 520 DATA EVALUATION REPORT
PINES AREA OF INVESTIGATION

Location ID SS001 SS002 SS003 SS004 SS005 SS006
Sample Date 5/1/2007 4/30/2007 4/30/2007 4/30/2007 4/30/2007 4/30/2007
Sample ID| SS001ASS050107S | SS002ASS043007S | SSO03ASS043007S | SS004ASS043007S | SSO005ASS043007S | SSO06ASS043007S
Sample Matrix Soil Soil Soil Soil Soil Soil
Depth Interval (feet) 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5
Sample Type Sample Sample Sample Sample Sample Sample
CAS Number Chemical Name Unit
METALS
7429-90-5 ALUMINUM mg/kg 3460 2340 4320 2970 4280 4080
7440-36-0 ANTIMONY mg/kg 0.60 U 0.55U 1.8 UJ 0.54 U 0.76 U 0.53U
7440-38-2 ARSENIC mg/kg 1.6 1.4 4.5 1.2 4.8 1.8
7440-39-3 BARIUM mg/kg 31.6 10.6 65.0 19.7 41.4 36.8
7440-41-7 BERYLLIUM mg/kg 0.63 U 0.58 U 0.58 U 0.57 U 0.80 U 0.55 U
7440-42-8 BORON mg/kg 251 0.925 U 3.2J 0.918 U 151J 1.7J
7440-43-9 CADMIUM mg/kg 0.20J 0.09 U 1.2 0.21J 0.23J 0.19J
7440-70-2 CALCIUM mg/kg 3460 386 2380 825 1150 1730
7440-47-3 CHROMIUM mg/kg 6.2 4.0 7.9 4.1 6.3 5.4
7440-48-4 COBALT mg/kg 6.3U 5.8U 5.8U 57U 8.0U 55U
7440-50-8 COPPER mg/kg 8.9 3.9 J+ 39.3 7.7 8.0 J+ 16.7
7439-89-6 IRON mg/kg 4920 3440 6880 3020 9660 4310
7439-92-1 LEAD mg/kg 21.6 31.4 153 31.7 21.6 42.5
7439-95-4 MAGNESIUM mg/kg 1670 292 679 349 368 626
7439-96-5 MANGANESE mg/kg 118 61.6 173 84.7 200 278
7439-97-6 MERCURY mg/kg 0.04 U 0.04 U 0.13 0.04 U 0.06 0.04 U
7439-98-7 MOLYBDENUM mg/kg 32U 29U 29U 28U 4.0U 28U
7440-02-0 NICKEL mg/kg 51U 4.6 U 5.6 45U 6.4U 4.4U
7440-09-7 POTASSIUM mg/kg 381 232U 293 243 321U 270
7782-49-2 SELENIUM mg/kg 0.97J 0.91J 0.59J 0.69J 1.6J 0.75J
7440-21-3 SILICON mg/kg 730 J- 725 J- 839 J- 750 J- 1240 J- 910 J-
7440-22-4 SILVER mg/kg 13U 12U 12U 11U 16U 11U
7440-23-5 SODIUM mg/kg 136 116 U 117 114 U 162 177
7440-24-6 STRONTIUM mg/kg 12.7U 11.6 U 115U 11.4U 16.1 U 11.1 U
7440-28-0 THALLIUM mg/kg 0.64J 0.38J 0.48J 0.39J 0.64J 0.63J
TURANIUM URANIUM-TOTAL mg/kg 0.19 0.14 0.25 0.17 0.3 0.17
7440-62-2 VANADIUM mg/kg 8.6 5.7J 8.1 4.7 12.9 7.1
7440-66-6 ZINC mg/kg 76.4 20.7 167 33.0 42.2 64.1
OTHER INORGANIC PARAMETERS
TSOLIDS SOLIDS, TOTAL (%) % 76.7 83.7 83.5 84.7 62.3 88.4
7704-34-9 SULFUR mg/kg 21.1 18.4 24.4 13.1 44.6 10.4
Notes and definitions provided at end of table.
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TABLE 10

VALIDATED BACKGROUND SURFACE SOIL SAMPLING RESULTS

FOR INORGANICS

YARD 520 DATA EVALUATION REPORT
PINES AREA OF INVESTIGATION

Location ID SS007 SS008 SS009 SS009 SS010 SS011
Sample Date 5/1/2007 5/1/2007 4/30/2007 4/30/2007 5/1/2007 5/1/2007
Sample ID| SS007ASS050107S | SS008ASS050107S | SSO09ASS043007S [ SSO009ASS043007D | SS010ASS050107S | SS011ASS050107S
Sample Matrix Soil Soil Soil Soil Soil Soil
Depth Interval (feet) 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5
Sample Type Sample Sample Sample Duplicate Sample Sample
CAS Number Chemical Name Unit
METALS
7429-90-5 ALUMINUM mg/kg 3720 7690 6340 6530 4810 4060
7440-36-0 ANTIMONY mg/kg 0.55U 0.97 U 0.62 U 0.56 UJ 0.50 U 0.59 U
7440-38-2 ARSENIC mg/kg 1.2 4.6 2.6 3.1 2.3 1.8
7440-39-3 BARIUM mg/kg 10.7 44.2 37.5 40.7 19.9 12.9
7440-41-7 BERYLLIUM mg/kg 0.57 U 10U 0.65 U 0.59 U 0.53U 0.62 U
7440-42-8 BORON mg/kg 0.897 U 257 3.3J 3.4 J+ 0.865 U 1.01U
7440-43-9 CADMIUM mg/kg 0.09 U 0.57J 0.10 U 0.11J 0.08 U 0.10 U
7440-70-2 CALCIUM mg/kg 115U 701 1730 1960 307 433
7440-47-3 CHROMIUM mg/kg 3.3 8.9 8.0 8.5 5.3 3.8
7440-48-4 COBALT mg/kg 57U 10.2U 6.5U 59U 53U 6.2U
7440-50-8 COPPER mg/kg 23U 12.9 6.4 J+ 6.5 3.3J+ 3.1J+
7439-89-6 IRON mg/kg 3420 6120 6270 7230 5810 3410
7439-92-1 LEAD mg/kg 9.0 73.8 17.8 19.8 32.2 17.6
7439-95-4 MAGNESIUM mg/kg 250 467 1160 1340 603 276
7439-96-5 MANGANESE mg/kg 16.8 32.4 120 141 205 80.7
7439-97-6 MERCURY mg/kg 0.04 U 0.07 0.04 U 0.04 U 0.04 U 0.04 U
7439-98-7 MOLYBDENUM mg/kg 29U 51U 3.3U 3.0U 26U 3.1U
7440-02-0 NICKEL mg/kg 4.6 U 8.2U 5.8 6.8 4.2U 5.0U
7440-09-7 POTASSIUM mg/kg 230U 475 779 791 228 249 U
7782-49-2 SELENIUM mg/kg 0.38 U 1.3J 0.44J 0.51 UJ 0.70J 0.72J
7440-21-3 SILICON mg/kg 993 J- 2630 J- 1210 J- 718 J- 869 J- 873 J-
7440-22-4 SILVER mg/kg 11U 20U 13U 12U 11U 12U
7440-23-5 SODIUM mg/kg 130 224 130 U 118 U 106 U 125U
7440-24-6 STRONTIUM mg/kg 115U 20.4 U 13.0U 11.8U 10.6 U 125U
7440-28-0 THALLIUM mg/kg 0.36 U 0.64 U 0.49J 0.61J 0.65J 0.39 U
TURANIUM URANIUM-TOTAL mg/kg 0.12 1 0.440J 0.450 J 0.18 0.15
7440-62-2 VANADIUM mg/kg 6.6 12.3 11.4 11.9 9.6 5.41J
7440-66-6 ZINC mg/kg 10.5 42.2 34.4 35.4 27.9 31.3
OTHER INORGANIC PARAMETERS
TSOLIDS SOLIDS, TOTAL (%) % 87.1 48.1 76.8 84.7 90.0 79.5
7704-34-9 SULFUR mg/kg 11.5 67.4 18.4 19.2 16.0 28.7
Notes and definitions provided at end of table.
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TABLE 10

VALIDATED BACKGROUND SURFACE SOIL SAMPLING RESULTS

FOR INORGANICS

YARD 520 DATA EVALUATION REPORT
PINES AREA OF INVESTIGATION

Location ID SS012 SS012 SS013 SS014 SS015 SS016
Sample Date 4/30/2007 4/30/2007 4/30/2007 5/1/2007 4/30/2007 4/30/2007
Sample ID| SS012ASS043007S | SS012ASS043007D | SS013ASS043007S [ SS014ASS050107S | SS015ASS043007S | SSO016ASS043007S
Sample Matrix Soil Soil Soil Soil Soil Soil
Depth Interval (feet) 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5
Sample Type Sample Duplicate Sample Sample Sample Sample
CAS Number Chemical Name Unit
METALS
7429-90-5 ALUMINUM mg/kg 3210 2750 1280 5450 6910 12600
7440-36-0 ANTIMONY mg/kg 0.66 U 0.69 U 10U 0.54 U 21U 14U
7440-38-2 ARSENIC mg/kg 2.2 1.9 1.7J 1.8 4.7 29.5
7440-39-3 BARIUM mg/kg 19.9 16.7 16.7 28.1 126 167
7440-41-7 BERYLLIUM mg/kg 0.7U 0.73U 1.1U 0.57 U 22U 15U
7440-42-8 BORON mg/kg 1.19U 1.15U 1.68 U 3.2J 7.2 3+ 12.2
7440-43-9 CADMIUM mg/kg 0.11U 0.11U 0.20J 0.09J 0.96J 151J
7440-70-2 CALCIUM mg/kg 989 964 1030 3190 14300 11200
7440-47-3 CHROMIUM mg/kg 5.6 4.9 4.5 6.4 12.2 26.0
7440-48-4 COBALT mg/kg 7.0U 73U 10.8U 57U 21.8U 23.8
7440-50-8 COPPER mg/kg 2.9 29U 5.6 3.6 22.5 20.2
7439-89-6 IRON mg/kg 5730 4760 3330 6300 8910 30500
7439-92-1 LEAD mg/kg 13.2 11.7 415 11.4 95.8 63.2
7439-95-4 MAGNESIUM mg/kg 265 248 252 2040 1800 2770
7439-96-5 MANGANESE mg/kg 40.0 37.8 32.5 96.7 129 645
7439-97-6 MERCURY mg/kg 0.05 U 0.05 U 0.10 0.04 U 0.15 0.11
7439-98-7 MOLYBDENUM mg/kg 35U 3.6U 5.4U 29U 109U 7.4U
7440-02-0 NICKEL mg/kg 5.6 U 5.8U 8.6 U 5.1 17.4U 26.5
7440-09-7 POTASSIUM mg/kg 278 U 292 U 430 U 658 871U 1030
7782-49-2 SELENIUM mg/kg 1.0UJ 0.78 UJ 1.2UJ 0.62 UJ 3.5UJ 4.8 UJ
7440-21-3 SILICON mg/kg 976 J- 886 J- 1350 J- 810 J- 3490 J- 2200 J-
7440-22-4 SILVER mg/kg 14U 15U 22U 11U 4.4U 3.0U
7440-23-5 SODIUM mg/kg 172 157 215U 114 U 452 380
7440-24-6 STRONTIUM mg/kg 139U 14.6 U 215U 11.4U 84.4 57.5
7440-28-0 THALLIUM mg/kg 0.44 U 0.46 U 0.68 U 0.40J 14U 1.9J
TURANIUM URANIUM-TOTAL mg/kg 0.2 0.21 0.16 0.29 0.65 0.960J
7440-62-2 VANADIUM mg/kg 11.3 9.7 4.3 10.4 12.0J 24.7
7440-66-6 ZINC mg/kg 20.2 18.3 27.7 31.6 107 383
OTHER INORGANIC PARAMETERS
TSOLIDS SOLIDS, TOTAL (%) % 68.5 66.6 46.5 85.9 22.3 33.0
7704-34-9 SULFUR mg/kg 19.6 22.5 61.9 9.32 222 101
Notes and definitions provided at end of table.
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TABLE 10

VALIDATED BACKGROUND SURFACE SOIL SAMPLING RESULTS

FOR INORGANICS

YARD 520 DATA EVALUATION REPORT
PINES AREA OF INVESTIGATION

Location ID SS017 SS018 SS019 SS020 SS021 SS021
Sample Date 5/1/2007 5/1/2007 5/1/2007 5/1/2007 5/1/2007 5/1/2007
Sample ID| SS017ASS050107S | SS018ASS050107S | SSO019ASS050107S [ SS020ASS050107S | SS021ASS050107S | SS021ASS050107D
Sample Matrix Soil Soil Soil Soil Soil Soil
Depth Interval (feet) 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5
Sample Type Sample Sample Sample Sample Sample Duplicate
CAS Number Chemical Name Unit
METALS
7429-90-5 ALUMINUM mg/kg 2920 7760 3750 3290 11600 12100
7440-36-0 ANTIMONY mg/kg 0.94 U 1.3U 051U 0.57 U 0.80 U 0.77U
7440-38-2 ARSENIC mg/kg 1.2J 4.2 1.5 1.6 3.9 3.6
7440-39-3 BARIUM mg/kg 29.3 52.4 27.1 39.3 80.7 81.2
7440-41-7 BERYLLIUM mg/kg 0.99 U 14U 0.53U 0.60 U 0.84 U 0.82 U
7440-42-8 BORON mg/kg 3.8 J+ 13.3 0.86 U 1.9J 9.2 7.4
7440-43-9 CADMIUM mg/kg 0.20J 0.53J 0.10J 0.23J 0.23J 0.26 J
7440-70-2 CALCIUM mg/kg 1950 12900 468 2280 5860 7190
7440-47-3 CHROMIUM mg/kg 5.4 18.5 4.3 4.4 16.3 16.9
7440-48-4 COBALT mg/kg 9.9 U 14.2U 53U 6.0U 8.4U 8.2U
7440-50-8 COPPER mg/kg 5.9 14.6 25 4.5 23.0 24.8
7439-89-6 IRON mg/kg 3280 7090 4300 4110 12300 11700
7439-92-1 LEAD mg/kg 26.8 56.0 11.9 32.3 28.0 27.0
7439-95-4 MAGNESIUM mg/kg 598 2030 424 587 2630 2960
7439-96-5 MANGANESE mg/kg 44.4 264 163 180 216 206
7439-97-6 MERCURY mg/kg 0.08 0.20 0.04 U 0.04 U 0.06 U 0.05U
7439-98-7 MOLYBDENUM mg/kg 5.0U 71U 27U 3.0U 4.2U 4.1U
7440-02-0 NICKEL mg/kg 79U 11.3U 4.3U 4.8U 10.5 10.5
7440-09-7 POTASSIUM mg/kg 476 674 282 275 1330 1420
7782-49-2 SELENIUM mg/kg 1.6 UJ 4.8U 0.38 UJ 0.74 UJ 1.2UJ 1.6 UJ
7440-21-3 SILICON mg/kg 2150 J- 2680 J- 699 J- 939 J- 1190 J- 1090 J-
7440-22-4 SILVER mg/kg 20U 28U 11U 12U 1.7U 16U
7440-23-5 SODIUM mg/kg 198 U 1170 119 131 188 246
7440-24-6 STRONTIUM mg/kg 19.8U 37.5 10.7 U 119U 22.7 24.5
7440-28-0 THALLIUM mg/kg 0.63 U 1.0J 0.44J 0.49J 0.92J 0.95J
TURANIUM URANIUM-TOTAL mg/kg 0.2 6.1 0.18 0.19 0.980J 1
7440-62-2 VANADIUM mg/kg 6.1J 18.9 7.1 6.1 23.3 24.4
7440-66-6 ZINC mg/kg 37.3 76.7 27.8 53.4 74.1 75.2
OTHER INORGANIC PARAMETERS
TSOLIDS SOLIDS, TOTAL (%) % 49.4 34.9 91.0 81.4 58.8 58.4
7704-34-9 SULFUR mg/kg 67.4 229 7.95 19.8 50.2J 77.2J
Notes and definitions provided at end of table.
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TABLE 10

VALIDATED BACKGROUND SURFACE SOIL SAMPLING RESULTS

FOR INORGANICS

YARD 520 DATA EVALUATION REPORT
PINES AREA OF INVESTIGATION

Location ID SS022 SS023 SS024 SS025
Sample Date 5/1/2007 4/30/2007 4/30/2007 4/30/2007
Sample ID| SS022ASS050107S | SS023ASS043007S | SS024ASS043007S | SS025ASS043007S
Sample Matrix Soil Soil Soil Soil
Depth Interval (feet) 0-0.5 0-0.5 0-0.5 0-0.5
Sample Type Sample Sample Sample Sample
CAS Number Chemical Name Unit
METALS
7429-90-5 ALUMINUM mg/kg 8750 5150 5800 5620
7440-36-0 ANTIMONY mg/kg 0.95U 0.56 U 0.57U 22U
7440-38-2 ARSENIC mg/kg 144 3.0 2.1 14.7
7440-39-3 BARIUM mg/kg 81.8 21.4 49.3 242
7440-41-7 BERYLLIUM mg/kg 1.0U 0.59 U 0.71 23U
7440-42-8 BORON mg/kg 5.1J 1.1J 6.8 15.5
7440-43-9 CADMIUM mg/kg 0.16 U 0.10J 0.56J 0.90J
7440-70-2 CALCIUM mg/kg 972 3350 11000 25600
7440-47-3 CHROMIUM mg/kg 144 5.4 17.1 12.5
7440-48-4 COBALT mg/kg 10.0 U 59U 6.0U 235U
7440-50-8 COPPER mg/kg 11.0 4.9 15.4 21.2
7439-89-6 IRON mg/kg 52000 4480 8220 29700
7439-92-1 LEAD mg/kg 39.1 20.6 121 61.7
7439-95-4 MAGNESIUM mg/kg 1040 1050 3360 2610
7439-96-5 MANGANESE mg/kg 145 141 511 4160
7439-97-6 MERCURY mg/kg 0.10 0.04U 0.05 0.26
7439-98-7 MOLYBDENUM mg/kg 7.6 3.0U 3.0U 11.7U
7440-02-0 NICKEL mg/kg 8.3 48U 6.4 18.8U
7440-09-7 POTASSIUM mg/kg 620 238U 503 938 U
7782-49-2 SELENIUM mg/kg 1.2UJ 0.83 UJ 1.0UJ 8.8U
7440-21-3 SILICON mg/kg 1510 J- 2340 J- 1500 J- 3470 J-
7440-22-4 SILVER mg/kg 2.0U 12U 12U 47U
7440-23-5 SODIUM mg/kg 200 U 121 493 856
7440-24-6 STRONTIUM mg/kg 20.0U 11.9U 25.0 114
7440-28-0 THALLIUM mg/kg 0.63U 0.46J 1.1J 7.1
TURANIUM URANIUM-TOTAL mg/kg 1.9 0.21 0.37 0.69
7440-62-2 VANADIUM mg/kg 21.5 11.5 15.5 25.1
7440-66-6 ZINC mg/kg 48.9 29.8 137 182
OTHER INORGANIC PARAMETERS
TSOLIDS SOLIDS, TOTAL (%) % 49.0 80.1 82.8 20.7
7704-34-9 SULFUR mg/kg 673 20.1 37.0 286

Notes and definitions provided at end of table.
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TABLE 10

VALIDATED BACKGROUND SURFACE SOIL SAMPLING RESULTS
FOR INORGANICS

YARD 520 DATA EVALUATION REPORT

PINES AREA OF INVESTIGATION

Notes:

CAS - Chemical Abstract Service

ID - Identifier

mg/kg - milligram per kilogram

J - The result is an estimated quantity; the associated numerical value is the approximate concentration of the analyte in the sample
J+ - The result is an estimated quantity, but the result may be biased high

J- - The result is an estimated quantity, but the result may be biased low

U - The analyte was analyzed for, but was not detected above the sample reporting limit

UJ - The analyte was not detected above the sample reporting limit; and the reporting limit is approximate

R - The data are unusable. The sample result is rejected due to serious deficiencies. The presence or absence of the analyte cannot be verified.
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TABLE 11

VALIDATED BACKGROUND SURFACE SOIL SAMPLING RESULTS
FOR RADIONUCLIDES

YARD 520 DATA EVALUATION REPORT

PINES AREA OF INVESTIGATION

Location ID: SS001 SS002 SS003 SS004 SS005
Sample Date: 05/01/2007 04/30/2007 04/30/2007 04/30/2007 04/30/2007
Sample ID:| SS001ASS050107S SS002ASS043007S SS003ASS043007S SS004ASS043007S SS005ASS043007S
Sample Matrix: Soil Soil Soil Soil Soil
Depth Interval (feet) 0-05 0-05 0-05 0-05 0-05
Sample Type: Sample Sample Sample Sample Sample
CAS Number | Chemical Name Unit Result uUnc (¥) Result uUnc (¥) Result uUnc (¥) Result uUnc (¥) Result uUnc (¥)
RADIOLOGICAL PARAMETERS
14952-40-0 ACTINIUM-227 pCilg 0.029 U 0.0816 0.0523 U 0.124 0.0477 U 0.0803 | -0.0454 U 0.147 -0.0436 U | 0.0984
14255-04-0 LEAD-210 pCilg 0.669 U 0.855 1.21 1.16 0.48 U 0.753 0.520 0.287 1.23 0.222
13981-52-7 POLONIUM-210 pCilg 0.669 U 0.855 1.21 1.16 048U 0.752 0.520 0.286 1.23 0.216
14331-85-2 PROTACTINIUM-231 pCilg -0.0955 U 0.242 -0.169 U 0.330 0.128 U 0.323 0.198 U 0.393 -0.0517 U 0.398
13982-63-3 RADIUM-226 pCilg 0.142 0.0292 0.140 0.0285 0.224 0.0391 0.138 0.0469 0.264 0.0506
15262-20-1 RADIUM-228 pCilg 0.236 0.0561 0.138 0.0559 0.232 0.0704 0.135 0.0996 0.272 0.0874
14274-82-9 THORIUM-228 pCilg 0.251 0.0283 0.187 0.0308 0.298 0.0382 0.213 0.0397 0.272 0.0397
14269-63-7 THORIUM-230 pCilg 0.142 0.0292 0.140 0.0285 0.223 0.039 0.138 0.0469 0.264 0.0505
7440-29-1 THORIUM-232 pCilg 0.187 0.0211 0.139 0.023 0.222 0.0284 0.159 0.0295 0.202 0.0296
13966-29-5 URANIUM-234 pCilg 0.132 0.0634 0.129 0.0493 0.262 0.0595 0.192 0.0781 0.240 0.0525
15117-96-1 URANIUM-235 pCilg 0.0304 U 0.0474 0.0306 U 0.0539 0.0949 0.0738 0.0128 U 0.0852 0.0226 U 0.0466
7440-61-1 URANIUM-238 pCilg 0.221U 0.335 0.161 U 0.359 -0.316 U 0.294 0.188 U 0.318 0.342 0.166

Notes:

CAS - Chemical Abstract Service

ID - Identifier
pCilg - picoCuries per gram

J - The result is an estimated quantity; the associated
numerical value is the approximate concentration of the

analyte in the sample.

U - The analyte was analyzed for, but was not detected
above the sample reporting limit.
Unc (%) - Uncertainty reported by laboratory in

radiological counts.

AOC II - Docket No. V-W-'04-C-784 - Yard520Rpt

Page 1 of 6

March 5, 2010



TABLE 11

VALIDATED BACKGROUND SURFACE SOIL SAMPLING RESULTS
FOR RADIONUCLIDES

YARD 520 DATA EVALUATION REPORT

PINES AREA OF INVESTIGATION

Location ID: SS006 SS007 SS008 SS009 SS009
Sample Date: 04/30/2007 05/01/2007 05/01/2007 04/30/2007 04/30/2007
Sample ID:[ SS006ASS043007S SS007ASS050107S SS008ASS050107S SS009ASS043007S SS009ASS043007D
Sample Matrix: Soil Soil Soil Soil Soil
Depth Interval (feet) 0-05 0-05 0-05 0-05 0-05
Sample Type: Sample Sample Sample Sample Duplicate
CAS Number | Chemical Name Unit Result Unc (¥) Result uUnc (¥) Result uUnc (¥) Result uUnc (¥) Result uUnc (¥)
RADIOLOGICAL PARAMETERS
14952-40-0 ACTINIUM-227 pCi/g -0.00623 U 0.0936 0.0459 U 0.0711 0.0103 U 0.108 0.0408 U 0.105 0.0855 U 0.0792
14255-04-0 LEAD-210 pCilg -0.0258 U 1.85 0.607 U 0.638 3.13 1.81 0.759 0.314 ou 0.945
13981-52-7 POLONIUM-210 pCi/g -0.0258 U 1.85 0.607 U 0.638 3.13 1.81 0.759 0.313 ou 0.944
14331-85-2 PROTACTINIUM-231 pCilg -0.121U 0.327 -0.0844 U 0.291 -0.347 U 0.433 0.0837 U 0.454 -0.224 U 0.342
13982-63-3 RADIUM-226 pCi/g 0.195 0.034 0.135 0.0307 0.233 0.0523 0.258 0.0468 0.285 0.0405
15262-20-1 RADIUM-228 pCilg 0.261 0.0704 0.144 0.0624 0.484 0.104 0.346 0.104 0.317 0.0794
14274-82-9 THORIUM-228 pCi/g 0.241 0.0343 0.205 0.0294 0.503 0.053 0.460 0.0572 0.478 0.0439
14269-63-7 THORIUM-230 pCilg 0.195 0.034 0.135 0.0307 0.233 0.0523 0.258 0.0467 0.284 0.0405
7440-29-1 THORIUM-232 pCi/g 0.180 0.0256 0.152 0.0219 0.376 0.0395 0.343 0.0426 0.356 0.0327
13966-29-5 URANIUM-234 pCilg 0.184 0.0669 0.177 0.0468 0.219J 0.0679 0.294 0.0778 0.332 0.0502
15117-96-1 URANIUM-235 pCi/g -0.0346 U 0.0622 0.00892 U 0.0554 0.0845 U 0.0966 [-0.00126 U 0.0749 0.0178 U 0.0661
7440-61-1 URANIUM-238 pCilg 0.158 U 0.518 0.0879 U 0.350 0.689 0.602 0.325 0.263 0.591 0.345
Notes:
CAS - Chemical Abstract Service
ID - Identifier
pCilg - picoCuries per gram
J - The result is an estimated quantity; the associated
numerical value is the approximate concentration of the
analyte in the sample.
U - The analyte was analyzed for, but was not detected
above the sample reporting limit.
Unc (%) - Uncertainty reported by laboratory in
radiological counts.
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TABLE 11

VALIDATED BACKGROUND SURFACE SOIL SAMPLING RESULTS
FOR RADIONUCLIDES

YARD 520 DATA EVALUATION REPORT

PINES AREA OF INVESTIGATION

Location ID: SS010 SS011 SS012 SS012 SS013
Sample Date: 05/01/2007 05/01/2007 04/30/2007 04/30/2007 04/30/2007
Sample ID:| SS010ASS050107S SS011ASS050107S SS012ASS043007D SS012ASS043007S SS013ASS043007S
Sample Matrix: Soil Soil Soil Soil Soil
Depth Interval (feet) 0-05 0-05 0-05 0-05 0-05
Sample Type: Sample Sample Duplicate Sample Sample
CAS Number | Chemical Name Unit Result Unc (¥) Result uUnc (¥) Result uUnc (¥) Result uUnc (¥) Result uUnc (¥)
RADIOLOGICAL PARAMETERS
14952-40-0 ACTINIUM-227 pCilg -0.0303 U 0.0961 -0.103 U 0.139 0.0192U 0.0697 0.012U 0.0812 |-0.00269 U| 0.0843
14255-04-0 LEAD-210 pCilg ou 0.270 0.909 0.309 0.481U 0.685 1.62 U 1.28 3.10 0.818
13981-52-7 POLONIUM-210 pCilg ou 0.270 0.909 0.307 0.481U 0.685 1.62U 1.28 3.10 0.808
14331-85-2 PROTACTINIUM-231 pCilg -0.142 U 0.384 -0.303 U 0.391 0.0369 U 0.275 0.0663 U 0.377 0.0663 U 0.330
13982-63-3 RADIUM-226 pCilg 0.196 0.0445 0.184 0.0547 0.198 0.0309 0.214 0.0314 0.134 0.0357
15262-20-1 RADIUM-228 pCilg 0.303 0.096 0.104 0.094 0.257 0.0608 0.325 0.0644 0.157 0.0654
14274-82-9 THORIUM-228 pCilg 0.326 0.0452 0.232 0.0418 0.327 0.0357 0.385 0.0447 0.277 0.0384
14269-63-7 THORIUM-230 pCilg 0.195 0.0445 0.184 0.0547 0.198 0.0308 0.213 0.0313 0.134 0.0357
7440-29-1 THORIUM-232 pCilg 0.244 0.0338 0.174 0.0313 0.243 0.0266 0.287 0.0333 0.206 0.0286
13966-29-5 URANIUM-234 pCilg 0.222J 0.0598 0.136 J 0.068 0.224 0.0463 0.220 0.0563 0.177 0.0585
15117-96-1 URANIUM-235 pCilg 0.0486 U 0.0701 0.0306 U 0.0961 0.0254 U 0.0592 0.0299 U 0.0521 0.00466 U | 0.0726
7440-61-1 URANIUM-238 pCilg 0.125 U 0.235 0.208 U 0.308 -0.124 U 0.245 0.00U 0.428 0.149 U 0.314

Notes:

CAS - Chemical Abstract Service

ID - Identifier
pCilg - picoCuries per gram

J - The result is an estimated quantity; the associated

numerical value is the approximate concentration of the

analyte in the sample.

U - The analyte was analyzed for, but was not detected

above the sample reporting limit.

Unc (%) - Uncertainty reported by laboratory in

radiological counts.
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TABLE 11

VALIDATED BACKGROUND SURFACE SOIL SAMPLING RESULTS
FOR RADIONUCLIDES

YARD 520 DATA EVALUATION REPORT

PINES AREA OF INVESTIGATION

Location ID: SS014 SS015 SS016 SS017 SS018
Sample Date: 05/01/2007 04/30/2007 04/30/2007 05/01/2007 05/01/2007
Sample ID:[ SS014ASS050107S SS015ASS043007S SS016ASS043007S SS017ASS050107S SS018ASS050107S
Sample Matrix: Soil Soil Soil Soil Soil
Depth Interval (feet) 0-05 0-05 0-05 0-05 0-05
Sample Type: Sample Sample Sample Sample Sample
CAS Number | Chemical Name Unit Result Unc (¥) Result uUnc (¥) Result uUnc (¥) Result uUnc (¥) Result uUnc (¥)
RADIOLOGICAL PARAMETERS
14952-40-0 ACTINIUM-227 pCi/g -0.0222 U 0.0801 0.0668 U 0.172 -0.0108 U 0.216 0.079 U 0.101 0.037 U 0.124
14255-04-0 LEAD-210 pCilg 0.622 0.147 7.37 2.75 5.17 0.829 1.94U 2.96 2.51 1.09
13981-52-7 POLONIUM-210 pCi/g 0.622 0.144 7.37 2.73 5.17 0.801 1.94U 2.96 2.51 1.08
14331-85-2 PROTACTINIUM-231 pCilg -0.0149 U 0.326 -0.316 U 0.726 -0.0371 U 0.886 0.105U 0.388 -0.123 U 0.410
13982-63-3 RADIUM-226 pCi/g 0.233 0.0417 0.416 0.0808 0.472 0.126 0.153 0.0408 0.499 0.0635
15262-20-1 RADIUM-228 pCilg 0.290 0.0908 0.333 0.138 0.632 0.227 0.261 0.0709 0.423 0.101
14274-82-9 THORIUM-228 pCi/g 0.330 0.0373 0.556 0.0725 0.785 0.101 0.259 0.041 0.532 0.0528
14269-63-7 THORIUM-230 pCilg 0.233 0.0416 0.416 0.0807 0.472 0.126 0.153 0.0408 0.499 0.0635
7440-29-1 THORIUM-232 pCi/g 0.247 0.0279 0.414 0.054 0.585 0.0751 0.193 0.0306 0.398 0.0395
13966-29-5 URANIUM-234 pCilg 0.264 J 0.0515 0.399 0.124 0.383 0.163 0.176 0.0587 0.589 J 0.0725
15117-96-1 URANIUM-235 pCi/g 0.00U 0.0579 0.131U 0.154 0.0369 U 0.189 -0.0103 U 0.0787 0.144 0.117
7440-61-1 URANIUM-238 pCilg 0.338 0.161 0.457 U 0.882 0.00U 0.650 02U 0.872 1.95 0.606
Notes:
CAS - Chemical Abstract Service
ID - Identifier
pCilg - picoCuries per gram
J - The result is an estimated quantity; the associated
numerical value is the approximate concentration of the
analyte in the sample.
U - The analyte was analyzed for, but was not detected
above the sample reporting limit.
Unc (%) - Uncertainty reported by laboratory in
radiological counts.
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TABLE 11

VALIDATED BACKGROUND SURFACE SOIL SAMPLING RESULTS
FOR RADIONUCLIDES

YARD 520 DATA EVALUATION REPORT

PINES AREA OF INVESTIGATION

Location ID: SS019 SS020 SS021 SS021 SS022
Sample Date: 05/01/2007 05/01/2007 05/01/2007 05/01/2007 05/01/2007
Sample ID:{ SS019ASS050107S SS020ASS050107S SS021ASS050107D SS021ASS050107S SS022ASS050107S
Sample Matrix: Soil Soil Soil Soil Soil
Depth Interval (feet) 0-05 0-05 0-05 0-05 0-05
Sample Type: Sample Sample Duplicate Sample Sample
CAS Number | Chemical Name Unit Result Unc (¥) Result uUnc (¥) Result uUnc (¥) Result uUnc (¥) Result uUnc (¥)
RADIOLOGICAL PARAMETERS
14952-40-0 ACTINIUM-227 pCi/g 0.0478 U 0.0854 -0.0645 U 0.0804 -0.0215U 0.131 0.0531U 0.133 0.0719U 0.106
14255-04-0 LEAD-210 pCilg 0.0379 U 1.37 1.22 0.649 1.77 0.383 1.61 0.358 1.74 1.47
13981-52-7 POLONIUM-210 pCi/g 0.0379 U 1.37 1.22 0.647 1.77 0.376 1.61 0.352 1.74 1.47
14331-85-2 PROTACTINIUM-231 pCilg -0.131U 0.347 0.0695 U 0.330 -0.0898 U 0.613 0.15U 0.493 -0.171U 0.445
13982-63-3 RADIUM-226 pCi/g 0.208 0.0419 0.185 0.0351 0.720 0.0933 0.656 0.0866 0.445 0.0555
15262-20-1 RADIUM-228 pCilg 0.300 0.0782 0.269 0.0772 0.960 0.167 0.856 0.150 0.511 0.104
14274-82-9 THORIUM-228 pCi/g 0.338 0.0459 0.340 0.0397 1.18 0.121 1.02 0.0901 0.603 0.0601
14269-63-7 THORIUM-230 pCilg 0.208 0.0419 0.185 0.0351 0.720 0.0933 0.656 0.0866 0.445 0.0555
7440-29-1 THORIUM-232 pCi/g 0.253 0.0343 0.254 0.0297 0.879 0.090 0.760 0.0674 0.451 0.0449
13966-29-5 URANIUM-234 pCilg 0.278 J 0.052 0.207 J 0.0617 0.808 J 0.116 0.613J 0.0891 0.438 J 0.0731
15117-96-1 URANIUM-235 pCi/g 0.017 U 0.0681 0.0138 U 0.0644 0.0546 U 0.0995 0.00607 U 0.0918 0.0687 U 0.084
7440-61-1 URANIUM-238 pCilg 0.467 U 0.501 0.196 U 0.304 0.935 0.343 0.938 0.388 0.493 U 0.524
Notes:
CAS - Chemical Abstract Service
ID - Identifier
pCilg - picoCuries per gram
J - The result is an estimated quantity; the associated
numerical value is the approximate concentration of the
analyte in the sample.
U - The analyte was analyzed for, but was not detected
above the sample reporting limit.
Unc (%) - Uncertainty reported by laboratory in
radiological counts.
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TABLE 11

VALIDATED BACKGROUND SURFACE SOIL SAMPLING RESULTS
FOR RADIONUCLIDES

YARD 520 DATA EVALUATION REPORT

PINES AREA OF INVESTIGATION

Location ID: SS023 SS024 SS025
Sample Date: 04/30/2007 04/30/2007 04/30/2007
Sample ID:| SS023ASS043007S SS024ASS043007S SS025ASS043007S
Sample Matrix: Soil Soil Soil
Depth Interval (feet) 0-05 0-05 0-05
Sample Type: Sample Sample Sample
CAS Number | Chemical Name Unit Result Unc (¥) Result uUnc (¥) Result uUnc (¥)
RADIOLOGICAL PARAMETERS
14952-40-0 ACTINIUM-227 pCilg 0.0809 U 0.100 0.0369 U 0.0674 0.0277 U 0.169
14255-04-0 LEAD-210 pCilg 0.231U 0.873 0.919 0.730 7.65 1.93
13981-52-7 POLONIUM-210 pCilg 0.231U 0.873 0.919 0.729 7.65 1.90
14331-85-2 PROTACTINIUM-231 pCilg 0.0964 U 0.455 0.0923 U 0.269 -0.162 U 0.897
13982-63-3 RADIUM-226 pCilg 0.173 0.0412 0.265 0.0392 0.481 0.0896
15262-20-1 RADIUM-228 pCilg 0.215 0.0784 0.311 0.0635 0.397 0.143
14274-82-9 THORIUM-228 pCilg 0.258 0.0455 0.321 0.0337 0.492 0.0691
14269-63-7 THORIUM-230 pCilg 0.173 0.0412 0.265 0.0392 0.481 0.0896
7440-29-1 THORIUM-232 pCilg 0.192 0.0339 0.239 0.0251 0.367 0.0515
13966-29-5 URANIUM-234 pCilg 0.148 0.0595 0.274 0.0485 0.536 0.121
15117-96-1 URANIUM-235 pCilg -0.00668 U| 0.0816 0.0563 U 0.0477 0.0252 U 0.130
7440-61-1 URANIUM-238 pCilg 0.346 U 0.428 0.222 U 0.264 -0.477 U 0.693

Notes:

CAS - Chemical Abstract Service

ID - Identifier

pCilg - picoCuries per gram

J - The result is an estimated quantity; the associated
numerical value is the approximate concentration of the
analyte in the sample.

U - The analyte was analyzed for, but was not detected
above the sample reporting limit.

Unc (%) - Uncertainty reported by laboratory in
radiological counts.
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TABLE 12

VALIDATED SEDIMENT SAMPLING RESULTS
FOR RADIONUCLIDES

YARD 520 DATA EVALUATION REPORT

PINES AREA OF INVESTIGATION

Location ID: SW001 SW020 SW022 SW022 SW023 SWo023 SWo023 SWo024
Sample Date: 10/23/2006 10/25/2006 10/24/2006 10/24/2006 10/24/2006 10/24/2006 10/24/2006 10/24/2006
Sample ID:| SWO001ASD102306S SWO020ASD102506S SWO022ASD102406S SW022BSD102406S SWO023ASD102406S SW023ASD102406D SW023BSD102406S SWO024ASD102406S
Sample Matrix: Sediment Sediment Sediment Sediment Sediment Sediment Sediment Sediment
Depth Interval (feet): 0-05 0-05 0-05 0.5-1.0 0-05 0-05 0.5-1.0 0-05
Sample Type: Sample Sample Sample Sample Sample Duplicate Sample Sample
CAS
Number Chemical Name Unit | Result Unc () Result Unc () Result uUnc () Result Unc () Result Unc () Result uUnc () Result uUnc () Result uUnc ()
RADIOLOGICAL PARAMETERS
14952-40-0 [ACTINIUM-227 pCi/g | -0.0376 U 0.0765 0.0189 U 0.0694 | -0.0197 U 0.152 -0.0875 U 0.151 0.0419 U 0.117 0.115U 0.174 0.0206 U 0.0647 | -0.0413 U 0.0991
14255-04-0 [LEAD-210 pCilg 0.362 0.210 0.569 U 1.06 0.795U 3.26 ou 4.98 239U 2.22 1.16 0.334 0.0524 U 0.748 0.752 0.227
13981-52-7 [POLONIUM-210 pCilg 0.362 0.210 0.569 U 1.06 0.795U 3.26 ou 4.98 239U 2.22 1.16 0.334 0.0524 U 0.748 0.752 0.227
14331-85-2 [PROTACTINIUM-231 |pCi/g| -0.295 U 0.305 -0.0799 U 0.277 0.306 U 0.559 -0.354 U 0.601 -0.303 U 0.402 0.220 U 0.457 -0.19 U 0.258 0.0634 U 0.350
13982-63-3 [RADIUM-226 pCilg 0.357 0.0407 0.176 0.0349 1.32 0.0758 1.44 0.0727 0.844 0.049 0.847 0.109 0.183 0.030 0.447 0.042
15262-20-1 |RADIUM-228 pCilg 0.317 0.0743 0.212 0.0675 0.910 0.122 0.917 0.125 0.857 0.0862 0.966 0.162 0.262 0.0554 0.439 0.0739
14274-82-9 [THORIUM-228 pCilg 0.261 0.0224 0.243 0.0292 1.02 0.0461 1.12 0.0477 0.958 0.0319 0.942 0.111 0.243 0.0198 0.435 0.0262
14269-63-7 |THORIUM-230 pCilg 0.357 0.0407 0.176 0.0349 1.32 0.0758 1.44 0.0727 0.844 0.049 0.846 0.109 0.183 0.030 0.447 0.042
7440-29-1  |THORIUM-232 pCilg 0.257 0.022 0.237 0.0285 1.00 0.0453 1.10 0.0469 0.941 0.0314 0.919 0.108 0.239 0.0195 0.428 0.0257
13966-29-5 |URANIUM-234 pCilg 0.398 0.0646 0.209 0.051 1.53 0.125 1.62 0.122 0.984 0.0722 0.944 0.144 0.249 0.0468 0.503 0.0748
15117-96-1 [URANIUM-235 pCi/g | 0.0299 U 0.0385 0.0162 U 0.0638 0.0594 U 0.114 0.163 0.128 0.0451 U 0.0963 0.0625 U 0.0765 0.0406 U 0.0366 0.0548 U 0.0618
7440-61-1 URANIUM-238 pCi/g| 0.164U 0.201 0.347 U 0.308 0.659 U 1.13 111 1.03 0.863 0.735 0.703 0.329 0.135U 0.384 0.198 U 0.234
Notes:
CAS - Chemical Abstract Service
ID - Identifier
pCi/g - picoCuries per gram
U - The analyte was analyzed for, but was not detected
above the sample reporting limit.
unc (+) - Uncertainty reported by laboratory in
radiological counts.
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PROJECT NAME: Pines Area of Investigation B o ri n g | D:
E N S R PROJECTNUMBER:  01776-033-100
TOWNSHIP: Pine G P005
BORING LOCATION: Yard 520 DATE STARTED: 09/05/06 | SHEET: 1  of 2
DRILLING CONTRACTOR: Enviro-Dynamics DATE FINISHED: 09/05/06 | DATUM: Ground Surface
DRILLING METHOD: Geoprobe DEPTH TO WATER (FEET): NE | COMPLETION DEPTH (FEET): 12
SAMPLING METHOD: Dual Tube LOGGED BY: C. Buckman | APPROVED BY: E. Perry
EASTING: 2986854.22 NORTHING: 2341836.16 COORDINATE SYSTEM AND UNITS:  US State Plane - IN State Plane (ft) NAD 83
SAMPLES
E » Description: color, size, range, main and minor components,
» %_E < & O moisture content, structure, angularity, maximum grain size, REMARKS
8 £ % § £ 0 a odor, and Geologic Unit (If Known).
S |BE |
0.0
— 1.0
- 34 L 20 Light gray to brown CLAY (CL). Dry to moist. Low to medium Plasticity.Trace
o & | I silt. Trace roots/grass. (Clay Cover)
— 3.0
— 4.0
— 5.0
4 = 32 - 60 Light brown to tan CLAY (CL). Dry with low plasticity and trace silt. (COAL
o 3| ' COMBUSTION BYPRODUCT (CCB) Material and/or other Fill)
— 7.0
= L
Y |38 80
o a
d — 9.0 SAME AS ABOVE. (CCB Material and/or other Fill)
— 10.0
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. B ' PROJECT NAME: Pines Area of Investigation B orin g | D:
E N S R \ ( f" ', \/ PROJECT NUMBER: 01776-033-100
TOWNSHIP: Pine G P005
BORING LOCATION: Yard 520 DATE STARTED: 09/05/06 | SHEET: 2 of 2
DRILLING CONTRACTOR: Enviro-Dynamics DATE FINISHED: 09/05/06 | DATUM: Ground Surface
DRILLING METHOD: Geoprobe DEPTH TO WATER (FEET): NE | COMPLETION DEPTH (FEET): 12
SAMPLING METHOD: Dual Tube LOGGED BY: C. Buckman | APPROVED BY: E. Perry
EASTING: 2986854.22 NORTHING: 2341836.16 COORDINATE SYSTEM AND UNITS:  US State Plane - IN State Plane (ft) NAD 83
SAMPLES
E » Description: color, size, range, main and minor components,
» %_E < oo moisture content, structure, angularity, maximum grain size, REMARKS
g~ Wm . "
8 g g|gE€ o= odor, and Geologic Unit (If Known).
D |nE|x
o L 110 Light gray to gray SANDY SILT (SP) with trace clay. Medium plasticity.
%2 Refusal at 10.4 feet bgs. (CCB Material and/or other Fill)
12.0
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PROJECT NAME: Pines Area of Investigation B o ri n g | D .
E N S R PROJECTNUMBER:  01776-033-100
TOWNSHIP: Pine G P006
BORING LOCATION: Yard 520 DATE STARTED: 09/05/06 | SHEET: 1  of 2
DRILLING CONTRACTOR: Enviro-Dynamics DATE FINISHED: 09/05/06 | DATUM: Ground Surface
DRILLING METHOD: Geoprobe DEPTH TO WATER (FEET): NE | COMPLETION DEPTH (FEET): 12
SAMPLING METHOD: Dual Tube LOGGED BY: C. Buckman | APPROVED BY: E. Perry
EASTING: 2986628.82 NORTHING: 2341789.86 COORDINATE SYSTEM AND UNITS:  US State Plane - IN State Plane (ft) NAD 83
SAMPLES
E » Description: color, size, range, main and minor components,
» |28 a0 moisture content, structure, angularity, maximum grain size, REMARKS
8 IS % 3 £ 0 o odor, and Geologic Unit (If Known).
S |BE @
0.0
- — 1.0 Light gray to gray CLAY (CL). Dry to moist. Low to medium Plasticity. Trace
O - silt. Trace roots/grass. (Clay Cover)
:, 34 — 20
e —
n L 30 Light brown to brown dry SILTY CLAY (ML). Trace angular gravel. Low
s L plasticity. (COAL COMBUSTION BYPRODUCT (CCB) Material and/or other
Fill)
— 4.0
— 5.0
= = 3 ; 6.0 SAME AS ABOVE. Trace dry clay clasts <0.5 in. in diameter. (CCB Material
= 3 | and/or other Fill)
— 7.0
= L
ﬁl 36 — 8.0
© —
S | Light brown SILTY SAND (SM). Poorly sorted. Moist to wet. (CCB Material
(@] | and/or other Fill)
— 9.0
O r Light brown gravelly CLAY (GC). Poorly sorted. Moist. (CCB Material and/or
O = 10.0 other Fill)

AOC Il - Docket No. V-W-'04-C-784-Yard520Rpt

March 5, 2010




PROJECT NAME: Pines Area of Investigation B orin g | D:
E N S R PROJECTNUMBER:  (01776-033-100
TOWNSHIP: Pine G P006
BORING LOCATION: Yard 520 DATE STARTED: 09/05/06 | SHEET: 2 of 2
DRILLING CONTRACTOR: Enviro-Dynamics DATE FINISHED: 09/05/06 | DATUM: Ground Surface
DRILLING METHOD: Geoprobe DEPTH TO WATER (FEET): NE | COMPLETION DEPTH (FEET): 12
SAMPLING METHOD: Dual Tube LOGGED BY: C. Buckman | APPROVED BY: E. Perry
EASTING: 2986628.82 NORTHING: 2341789.86 COORDINATE SYSTEM AND UNITS:  US State Plane - IN State Plane (ft) NAD 83
SAMPLES
E » Description: color, size, range, main and minor components,
25| oo moisture content, structure, angularity, maximum grain size, REMARKS
0 |a Zd~| Wno . .
8 ES sEg o= odor, and Geologic Unit (If Known).
] 8 £l
— 11.0
- i Light brown to brown SILTY CLAY (ML). Trace moisture. Refusal at 12.0 feet
= r bgs. (CCB Material and/or other Fill)
12.0
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PROJECT NAME: Pines Area of Investigation B o ri n g | D .
E N S R PROJECTNUMBER:  01776-033-100
TOWNSHIP: Pine G P009A
BORING LOCATION: Yard 520 DATE STARTED: 09/05/06 | SHEET: 1  of 2
DRILLING CONTRACTOR: Enviro-Dynamics DATE FINISHED: 09/05/06 | DATUM: Ground Surface
DRILLING METHOD: Geoprobe DEPTH TO WATER (FEET): NE | COMPLETION DEPTH (FEET): 20
SAMPLING METHOD: Dual Tube LOGGED BY: C. Buckman | APPROVED BY: E. Perry
EASTING: 2986333.89 NORTHING: 2341650.58 COORDINATE SYSTEM AND UNITS:  US State Plane - IN State Plane (ft) NAD 83
SAMPLES
E » Description: color, size, range, main and minor components,
» |28 a0 moisture content, structure, angularity, maximum grain size, REMARKS
8 £ % § £ 0 a odor, and Geologic Unit (If Known).
S |BE |
0.0
- [ . .
®) | Black TOPSOIL. Trace silt/roots. Moist. (Clay Cover)
— 1.0
¥ 151 20
o
- r Light gray to gray moist CLAY (CL). Trace roots/coarse sand. Poorly sorted.
o r (COAL COMBUSTION BYPRODUCT (CCB) Material and/or other Fill)
— 3.0
— 4.0
— 5.0
= = 37 _ 60 Light brown to brown SILTY CLAY (ML). Moisture varies with depth. Trace
= ¢ |7 ' black sand. (CCB Material and/or other Fill)
— 7.0
— 8.0
— 9.0
- 5 28 L 100 SAME AS ABOVE. Coarse gravel at 9.0 feet bgs. Moisture decreases with
= & | L ’ depth. (CCB Material and/or other Fill)
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PROJECT NAME: Pines Area of Investigation B orin g | D:
E N S R PROJECTNUMBER:  (01776-033-100
TOWNSHIP: Pine G P009A
BORING LOCATION: Yard 520 DATE STARTED: 09/05/06 | SHEET: 2 of 2
DRILLING CONTRACTOR: Enviro-Dynamics DATE FINISHED: 09/05/06 | DATUM: Ground Surface
DRILLING METHOD: Geoprobe DEPTH TO WATER (FEET): NE | COMPLETION DEPTH (FEET): 20
SAMPLING METHOD: Dual Tube LOGGED BY: C. Buckman | APPROVED BY: E. Perry
EASTING: 2986333.89 NORTHING: 2341650.58 COORDINATE SYSTEM AND UNITS:  US State Plane - IN State Plane (ft) NAD 83
SAMPLES
E » Description: color, size, range, main and minor components,

» |28 a0 moisture content, structure, angularity, maximum grain size, REMARKS
8 £ % § £ 0 a odor, and Geologic Unit (If Known).
5 |BE|x

— 11.0

— 12.0

— 13.0
J1 o | . . .
s f 4 — 140 SAME AS ABOVE. Moist. (CCB Material and/or other Fill)

— 15.0

— 16.0

— 17.0
— S i
s § 4 — 18.0 SAME AS ABOVE. (CCB Material and/or other Fill)

— 19.0

20.0
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PROJECT NAME: Pines Area of Investigation B o ri n g | D .
E N S R PROJECTNUMBER:  01776-033-100
TOWNSHIP: Pine G PO 12A
BORING LOCATION: Yard 520 DATE STARTED: 09/05/06 | SHEET: 1  of 2
DRILLING CONTRACTOR: Enviro-Dynamics DATE FINISHED: 09/05/06 | DATUM: Ground Surface
DRILLING METHOD: Geoprobe DEPTH TO WATER (FEET): NE | COMPLETION DEPTH (FEET): 16
SAMPLING METHOD: Dual Tube LOGGED BY: C. Buckman | APPROVED BY: E. Perry
EASTING: 2986069.98 NORTHING: 2341433.10 COORDINATE SYSTEM AND UNITS:  US State Plane - IN State Plane (ft) NAD 83
SAMPLES
E » Description: color, size, range, main and minor components,
» |28 a0 moisture content, structure, angularity, maximum grain size, REMARKS
8 £ % § £ 0 a odor, and Geologic Unit (If Known).
S |BE |
0.0
— 1.0
d r Gray CLAY (CL). Low plasticity. Dry to moist. (Clay Cover)
¥ 381 20
o
— 3.0 .
— | Brown CLAY (CL). Moist to wet. (COAL COMBUSTION BYPRODUCT
o | (CCB) Material and/or other Fill)
— 4.0
— 5.0
4 = 34 60 SAME AS ABOVE. Dry. Poorly sorted. Trace silty clay. (CCB Material and/or
o 3| ' other Fill)
— 7.0
— 8.0
— 9.0
4 5 SAME AS ABOVE. Light brown to gray. Dry. Poorly sorted. Trace medium
O - 3 — 10.0 . .
iy | gravel. (CCB Material and/or other Fill)
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PROJECT NAME: Pines Area of Investigation B orin g | D:
E N S R PROJECT NUMBER: 01776-033-100
TOWNSHIP: Pine G P012A
BORING LOCATION: Yard 520 DATE STARTED: 09/05/06 | SHEET: 2 of 2
DRILLING CONTRACTOR: Enviro-Dynamics DATE FINISHED: 09/05/06 | DATUM: Ground Surface
DRILLING METHOD: Geoprobe DEPTH TO WATER (FEET): NE | COMPLETION DEPTH (FEET): 16
SAMPLING METHOD: Dual Tube LOGGED BY: C. Buckman | APPROVED BY: E. Perry
EASTING: 2986069.98 NORTHING: 2341433.10 COORDINATE SYSTEM AND UNITS:  US State Plane - IN State Plane (ft) NAD 83
SAMPLES
E » Description: color, size, range, main and minor components,

» |28 a0 moisture content, structure, angularity, maximum grain size, REMARKS
O | € c S&l o <} odor, and Geologic Unit (If Known).
1%} 2le=
5 |BE|x

— 11.0

— 12.0

— 13.0
d f 3.6 — 14.0 SAME AS ABOVE. (CCB Material and/or other Fill)

— 15.0

| 16.0
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Perry, Elizabeth

From: Mitchell, Dave

Sent: Friday, November 18, 2005 1:24 PM

To:' Drexler. Timothy@epamail.epa.gov'; Karecki.Edward@epamail.epa.gov

Cc: 'Dan Sullivan/NiSource'; 'Gabe Rodriguez/NiSource'; 'Joe Ferry/NiSource'; Perry, Elizabeth;

'Val Blumenfeld/Brown'; Groves, Matthew; Bradley, Lisa; Gleason, Shannon; 'Josh More'; 'Lou
Rundio/Brown'

Subject: Brown Ditch Field Reconnaissance Follow-up - Table and Figure
Attachments: Sediment_sample_locations_11-2005.pdf; Brown Ditch Sed.Sample.Loc.ID.11.05.pdf

Dear Tim,

It was good to have a chance to meet you and your team at the Pines AOI for the Brown Ditch field
reconnaissance conducted earlier this month. We certainly lucked out on some pleasant weather and
working conditions. Overall, | thought the field investigation of potential sampling locations on Brown
Ditch and its tributaries resulted in a much clearer understanding of the waterbody and its sediment
characteristics. | was pleased that we were able to arrive at consensus regarding placement of the
sediment sampling locations.

As a follow-up to our field reconnaissance, | am providing three attachments: (1) a table (adapted from
Table 3-1 in FSP Vol. 6. Ecological Risk Assessment Workplan) that summarizes the sediment depth,
composition, and type of sample (shallow vs shallow + deep); (2) a figure which locates the samples
transcribed from GPS coordinates (note we use a numeric identifier for sample locations on figure - see
table for reference to letter code); and (3) a set of photographs taken at each sediment sampling location.
The last will come as a separate e-mail due to the size.

Please have your team review these materials and provide any comments or clarification as need. Once
we have resolved any comments, | would like to request an email indicated consensus with and/or
approval of sediment sampling locations.

Regards,

David F. Mitchell, Ph.D.

2 Technology Park Drive

Westford, MA 01886

Telephone: 978-589-3077; Fax: 978-589-3282

11 Phelp's Way

Willington, CT 06279-0506
Telephone: 860-429-5323, x-231; Fax: 860-429-5378
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Table 1.

Identified Sediment Sample Locations based on Brown Ditch stream reconnaissance (11/1-2/05)
Pines RI/FS Phase | Sampling
Pines Area of Investigation, Indiana

LOCC::j'gn I\TIJSrEt:Zr Tributary System Seg;nr:qepnotslijt(iegrt]h / Sample Types Description/Location Rationale
C SW-003 South Branch Approximately 5" |Shallow = Upstream of Pines landfill area on SB-2 = Used as reference surface water and
Brown Ditch sediment sample
fine sand, more = Downstream of road crossing
clayey at bottom
G SW-007 Kintzele Ditch Approximately 4" |Shallow = Kintzele Ditch just downstream of Route 12 | = Used as regional reference surface water
crossing and sediment sample
Rocky substrate w/ = Comparison to H
fine silt & sand
H SW-009 Brown Ditch Main | Greater than 18" |Shallow & Deep| = Brown Ditch just upstream of IDNL at power |= Downstream limit of Brown Ditch prior to
Channel easement / Calumet Trail entry onto IDNL property
Highly organic with
woody debris
SW-011 Brown Ditch Main | Greater than 18" |Shallow & Deep| = Brown Ditch, midway between Route 12 and | = Captures influence of Route 20 crossing and
Channel 20 within ecological habitat (large wetland area)
Organic with sand = Near small pond to west and upstream of low
layers beaver dam
J SW-012 Brown Ditch Main | Greater than 18" |Shallow & Deep| = Brown Ditch, upstream of Route 20 crossing |=* Downstream of confluence of EB and WB
Channel and downstream of confluence of EB and WB
Highly organic
K SW-013 Man-made Pond Not sampled |To be = Located in one of the man-made ponds near | = To evaluate potential “attractive nuisance”
determined the eastern end of the EB area
= Potential overlap with HHRA
L Marfmagé/-014 Pond Not sampled To be = Located in one of the man-made ponds
determined adjacent to EB
= South of Carolina Ave. = Same rationale as for K
M SW-015 |East Branch Brown] Approximately 6" |Shallow = EB, upstream of unpaved road crossing = Downstream of old town “dump” and small
Ditch (extension of lllinois Ave) tributary from south
Sand with fine silt = Accessible off unpaved road = Downstream of suspected CCBs
covering encountered in utility trenches
N SW-016 |East Branch Brown] Greater than 18" |Shallow & Deep] = EB, downstream of Route 20 crossing near | = Influence of roadway crossings
Ditch Ardendale Ave.
Organic with sand = Downstream of disturbed channel (crash site) | * Downstream of area of notable duckweed
layers bloom (nutrients?)
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Table 1.

Identified Sediment Sample Locations based on Brown Ditch stream reconnaissance (11/1-2/05)
Pines RI/FS Phase | Sampling
Pines Area of Investigation, Indiana

Lcé:::j'gn I\TIJSrEt:Zr Tributary System Seg;n;epn;sli)t(iegrt]h / Sample Types Description/Location Rationale
(0] SW-017 South Branch Approximately 3" |Shallow = SB-2, downstream of RR and Railroad Ave. |= Downstream of Pines Landfill and RR
Brown Ditch crossing crossing
Fine sand
S SW-021 West Branch Approximately 7" |Shallow = WB, upstream of Birch Ave., in “new” WB = Located in vicinity of existing Yard 520 staff
Brown Ditch channel; upstream of slight sheen. gage
Fine silt, clay, = Access via RR right-of-way
slightly organic
T SW-022 West Branch Greater than 15" |Shallow & Deep] = WB, south of Yard 520 along Railroad Ave. in| = Located slightly upstream from Yard 520.
Brown Ditch current WB channel
Highly organic = Heavy vegetation with access to open = Located in vicinity of existing monitoring well
channel closer to landfill cluster
U SW-023 West Branch Greater than 10" |Shallow & Deep] = WB, east of Yard 520 Det. Basin in current = Adjacent to Yard 520 near detention basin
Brown Ditch WB channel
Layers of fine silt = Bank erosion heavy, mostly sandy substrate |= Located downstream of beaver dam
and organic with with pockets of deeper materialsl
sandy materials
\% SW-024 West Branch Approximately 6" |Shallow = WB, east of Yard 520 Basin in former WB = Downstream of Yard 520
Brown Ditch channel
Fine sand = Upstream of SB-2 = Located upstream of beaver dam
X SW-026 East Branch Brown] Greater than 15" |Shallow & Deep] = EB, south of Central Ave. = Channel has considerable depth
Ditch
Highly organic = Just downgradient from long (N-S) man- = Upstream of old town “dump"
made pond
Y SW-027 Brown Ditch Main| Greater than 15" |Shallow & Deep] = Brown Ditch just downstream of IDNL at = Deep organic deposits in shallow stream
Channel power easement / Calumet Trail
Highly organic = Downstream of covered bridge on Calumet
Trail; access near H
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Bradley, Lisa

From: Drexler.Timothy@epamail.epa.gov

Sent: Monday, December 12, 2005 9:35 AM

To: Mitchell, Dave

Cc: Bradley, Lisa

Subject: Re: Reminder about Pines Field Reconnaissance map and table.
Hi Dave:

Sorry for the delay. Our only comment is that the sample to be collected
from the center of the Yard 520 pond is not on the map or table you
sent. A shallow and deep sample will be needed at that location. Other
than that, all of the information iIs as we agreed.

Thanks for the work. Please call if you have any questions.

Tim Drexler

Remedial Project Manager

Superfund Division

United States Environmental Protection Agency
77 W. Jackson Blvd., SR-5J

Chicago, Illinois 60604-3590

phone: 312.353.4367
fax: 312.886.7191
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£ - % UNITED STATESENVIRONMENTAL PROTECTION AGENCY
%M N REGION 5
T, it 77 WEST JACKSON BOULEVARD
CHICAGO, IL 60604-3590
June 8, 2006

LisaBradley
ENSR International
2 Technology Park Drive

Westford, Massachusetts 01886

Subject: Comments on April 25, 2006 Data Report Entitled Y ard 520 Evaluation of PAHS,
Dioxins, Furans, and Radionuclides

Dear Ms. Bradley:
US EPA and IDEM have reviewed the data report and have the following comments.
General Comments:

1. Based on sampling results, further general characterization of radionuclides in soil,
sediment, and groundwater is required. In addition, based on screening level
exceedences and generally lower screening levels in sediments, a limited number of
sediment samples for dioxin and PAH analyses are warranted at the Pines site
downstream of Yard 520. Based on the results of these sediment samples, a decision
can be made on the need for more sampling.

2. A site map showing sample locations and well logs showing sample depth and location of the
saturated zone should be included with this document.

Specific Comments:

1. Section 2.0

The screening levels for sediment PAHs are generally lower than for soils. Sediment sampling
and analysis cannot be excluded based on a soil screening number. Total PAH concentrationsin
each sample need to be evaluated against total PAH screening values.

2. Section 3.1, third paragraph
According to Table 3, the TCDD-TEQ in sample GP013 exceeds the bird screen by
0.031 ng/kg, not 0.31 as stated here.

3. Section4.1.1

Comparing the UCL for the various radionuclides from the Y ard 520 CCB samples to the upper
range of the concentration of that analyte in the background samplesis not a scientifically

AOC Il - Docket No. V-W-'04-C-784-Yard520Rpt March 5, 2010



justifiable means of determining if the radionuclides in the CCBs exceed background
concentrations. 1f ENSR means to compare the Y ard 520 results to “background” avalid
statistical method (ex. a T-test) should be employed. In addition, the appropriate foundation for
the test should be provided (demonstration of a parametric distribution for both datasets, assign
appropriate confidence limit and Null hypothesis).

A preliminary comparison of the data indicate that the radionuclide concentrations in the
CCBS from Yard 520 exceed “background” radionuclide concentrations.
Both the minimum detected concentration and the mean concentration for every
radionuclide analyzed in the Yard 520 CCBs (save U-235 metal) exceeds the
mean concentration in the “background” values reported in table 5.
The maximum concentration in the Yard 520 samples also exceeds the
maximum “background” value for several radionuclides.

Because most, if not all, radionuclide concentrations in the CCBs from Yard 520 are
elevated relative to “background” concentrations, radionuclide contamination is
indicated. If ENSR wishes to state that radionuclide concentrations in the area CCBs are
consistent with background concentrations, a site-specific background value should be obtai ned.

2. Section 4.1.2

Mean concentrations in the samples from Yard 520 exceed the residential PRG for Pb-
210, Ra-226, Ra-228, and U-235. The maximum detected concentration and/or the 95
UCL exceeds the PRG for these isotopes, Th-230, Th-232, U-234, and U-238.
Additionally, ecological criteria for U and U-238 metals appear to be exceeded for all
samples.

3. Section 4.1.3
This sentence is not correct. Samples at this site exceeded the risk based screening level for bird
and mammal values.

4. Section 4.1.3
Oak Ridge National Lab has a Uranium plant screening benchmark of 5mg/kg. EPA Region 4
also uses 5 mg/kg as a soil screening benchmark. This should be stated in this section.

5. Section 5.0
PAH sampling should continue based on the reasons stated in comment 2 above.

6. Section 5.0

PCDDs/PCDF concentrations were detected above ecological risk screening levels. Sediment
screening levels are generally lower than soil screening levels. Sampling and evaluation should
continue to better evaluate the extent of contamination.

AOC Il - Docket No. V-W-'04-C-784-Yard520Rpt March 5, 2010



7. Section 5.0
Uranium was detected above background and above ecological risk screening levels. Sampling
and analysis of radionuclides should continue in order to evaluate the extent of contamination.

Please revise the document to include these edits and resubmit them to EPA. If you have any
guestions and would like to discuss these comments, please contact me at
drex|er.timothy @epa.gov or 312-353-4367.

Sincerely,

Tim Drexler
Remedial Project Manager

CcC: K. Herron, IDEM
S. Hicks, NPS
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ENSR | AECOM

ENSR
2 Technology Park Drive, Westford, Massachusetts 01886-3140
T 978.589.3000 F 978.589.3100 www.ensr.aecom.com

Memorandum

Date: 9/8/06
To: Tim Drexler/USEPA Region 5

Lisa JN Bradley, Ph.D., DABT
Christine Archer
Dave Mitchell, Ph.D.

From: Kelly Vosnakis

Subject: Response to the June 8, 2006 USEPA Comments on the April 25, 2006 Data Report
Entitled Yard 520 Evaluation of PAHSs, Dioxins, Furans, and Radionuclides; Pines Area of
Investigation

Distribution: DSullivan/NiSource VBlumenfeld/Brown Inc.

Preliminary responses to the USEPA comments dated June 8, 2006 USEPA Comments on the April 25,
2006 Data Report Entitled “Yard 520 Evaluation of PAHs, Dioxins, Furans, and Radionuclides” for the
Pines Area of Investigation are provided below. Per our conversation, the preliminary responses focus
on the PAH and dioxin comments. Responses to the human health risk-based radionuclide comments
will be provided separately. For ease of your review, the comments have been reproduced here (some
have been renumbered: x [y]) and the responses are in italics and indented after the header

“‘Response”.

General Comments:

1. Based on sampling results, further general characterization of radionuclides in soil, sediment, and
groundwater is required. In addition, based on screening level exceedences and generally lower
screening levels in sediments, a limited number of sediment samples for dioxin and PAH analyses are
warranted at the Pines site downstream of Yard 520. Based on the results of these sediment samples, a
decision can be made on the need for more sampling.

Response: Based on the responses provided below, further sampling of PAHs and dioxins are
not warranted.

2. A site map showing sample locations and well logs showing sample depth and location of the
saturated zone should be included with this document.

Response: A sample location map and boring logs will be included in the revised document.
Note that the original boring logs were misplaced by ENSR. Based on discussion with Tim
Drexler/lUSEPA Region 5, ENSR remobilized on September 5, 2006 and completed and logged
the three borings in the north area and 4 of the borings in the South Area, under USEPA and
IDEM supervision.

A Trusted Global Environmental, Health and Safety Partner
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ENSR
2 Technology Park Drive, Westford, Massachusetts 01886-3140
T 978.589.3000 F 978.589.3100 www.ensr.aecom.com

Specific Comments:
1. Section 2.0

The screening levels for sediment PAHs are generally lower than for soils. Sediment sampling and
analysis cannot be excluded based on a soil screening number. Total PAH concentrations in each
sample need to be evaluated against total PAH screening values.

Response: A comparison of the individual PAH results against the Region 5 sediment ESLs
indicates that there are no detected PAHs present at levels above the associated sediment
ESL. Region 5 does not have a sediment ESL for Total PAHs. However, USEPA Region 4 has
a sediment screening value for Total PAHs (1.684 mg/kg; USEPA, 2001). An additional table
has been prepared to present this screening against sediment benchmarks. This table is
presented as Table 1 in this document and will be incorporated into the revised Yard 520 Data
Evaluation Report. Although several of the detection limits for acenaphthene, acenaphthylene
and fluorene are slightly above the individual Region 5 PAH ESLs, half the detection limit for
each of these samples (the surrogate used for risk calculations) is not. Moreover, as can be
seen in the table, the total PAH concentration for each sample location is below the USEPA
Region 4 total PAH screening level. Therefore, it is concluded that no further sampling of PAHs
is warranted.

USEPA. 2001. Supplemental Guidance to RAGS: Region 4 Bulletins, Ecological Risk
Assessment. Originally published November 1995. Website version last updated November 30,
2001: http://www.epa.gov/region4/waste/ots/ecolbul.htm

2. Section 3.1, third paragraph

According to Table 3, the TCDD-TEQ in sample GP013 exceeds the bird screen by 0.031 ng/kg, not
0.31 as stated here.

Response: The text will be revised to state that the TCDD-TEQ in sample GP013 exceeds the
bird screen by 0.031 ng/kg.

3. Section 4.1.1

Comparing the UCL for the various radionuclides from the Yard 520 CCB samples to the upper range of
the concentration of that analyte in the background samples is not a scientifically justifiable means of
determining if the radionuclides in the CCBs exceed background concentrations. If ENSR means to
compare the Yard 520 results to “background” a valid statistical method (ex. a T-test) should be
employed. In addition, the appropriate foundation for the test should be provided (demonstration of a
parametric distribution for both datasets, assign appropriate confidence limit and Null hypothesis).

A preliminary comparison of the data indicate that the radionuclide concentrations in the CCBs from
Yard 520 exceed “background” radionuclide concentrations.

= Both the minimum detected concentration and the mean concentration for every radionuclide
analyzed in the Yard 520 CCBs (save U-235 metal) exceeds the mean concentration in the
“background” values reported in table 5.
= The maximum concentration in the Yard 520 samples also exceeds the maximum “background”
value for several radionuclides.
Because most, if not all, radionuclide concentrations in the CCBs from Yard 520 are elevated relative to
“background” concentrations, radionuclide contamination is indicated. If ENSR wishes to state that

A Trusted Global Environmental, Health and Safety Partner
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radionuclide concentrations in the area CCBs are consistent with background concentrations, a site-
specific background value should be obtained.

Response: [To be provided in a separate submission.]
2 [4]. Section 4.1.2

Mean concentrations in the samples from Yard 520 exceed the residential PRG for Pb-210, Ra-226, Ra-
228, and U-235. The maximum detected concentration and/or the 95 UCL exceeds the PRG for these
isotopes, Th-230, Th-232, U-234, and U-238. Additionally, ecological criteria for U and U-238 metals
appear to be exceeded for all samples.

Response: Re: the comparison to ecological criteria, Section 4.1.3 indicates that the
concentrations of naturally occurring uranium and its Uranium-238 component are greater than
the phytotoxicity-based benchmark of 5 mg/kg. However, this benchmark is based on only one
study conducted in 1983. More recent uranium toxicity data is currently available and is also
discussed in Section 4.1.3. This more recent data indicates that effects to earthworms and
plants are unlikely at the concentrations observed in the Yard 520 samples (Predicted No-Effect
Concentrations of 100 mg/kg and 250 mg/kg, respectively).

3 [5]. Section 4.1.3

This sentence is not correct. Samples at this site exceeded the risk based screening level for bird and
mammal values.

Response: Section 4.1.3 refers to the ecological evaluation of the radionuclide data which do
not have bird- and mammal-based screening values. The document will be reviewed to confirm
that benchmark exceedences are properly noted.

4 [6]. Section 4.1.3

Oak Ridge National Lab has a Uranium plant screening benchmark of 5mg/kg. EPA Region 4 also
uses 5 mg/kg as a soil screening benchmark. This should be stated in this section.

Response: Section 4.1.3 and Table 5 include the 5 mg/kg Uranium screening value. The text
will be revised to indicate that this value was developed by ORNL and is used by Region 4 as a
screening value. However, see response to comment #2 [4] above.

5 [7]. Section 5.0
PAH sampling should continue based on the reasons stated in comment 2 above.

Response: All detected PAHSs are below human health screening levels and below both soil
and sediment based ecological screening levels (see Table 1). Therefore, it is concluded that no
further sampling of PAHSs is warranted.

6 [8]. Section 5.0

PCDDs/PCDF concentrations were detected above ecological risk screening levels. Sediment
screening levels are generally lower than soil screening levels. Sampling and evaluation should
continue to better evaluate the extent of contamination.

A Trusted Global Environmental, Health and Safety Partner
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Response: An additional table has been prepared to present the screening against sediment
benchmarks. This table is presented as Table 2 in this document and will be incorporated into
the revised Yard 520 Data Evaluation Report.

The avian and mammalian TCDD-TEQs calculated for two of the ten sampling locations
exceeded the USEPA Region 5 soil ESLs. Table 2 indicates that the USEPA Region 5 sediment
ESL is exceeded by the avian and mammalian TCDD-TEQs calculated for one sampling
location. These wildlife-based screening values are very conservative (as was discussed in
detail in Section 3.1 of the report for the soil ESL). The application of a sediment ESL in a
habitat with no permanent aquatic communities is especially conservative. In addition, the Yard
520 stormwater retention area has been formally covered and closed. A review of other
ecological screening levels and the literature discussing PCDDs/PCDFs, indicates that it is
unlikely there is any significant risk to ecological receptors.

The USEPA Region 5 sediment ESL was derived from a wildlife-based surface water
screening value using the theory of Equilibrium Partitioning (EqP) and an assumption of 1%
total organic carbon (TOC). Based on recent USEPA guidance (USEPA, 1999; USEPA, 2005)
a default sediment TOC level of 4% was applied to the Region 5 sediment ESL to derive a
sediment screening level of 0.48 ng/kg. This default TOC value is based on the mid-point of
the range of values for bottom sediments (3% to 5% TOC) identified in a literature search by
USEPA (1993a). USEPA (1998) states that the organic carbon content in bottom sediments is
higher than the organic carbon content in soils because (1) erosion favors lighter-textured
soils with higher organic carbon contents, and (2) bottom sediments are partially comprised of
detritus materials. The use of this default TOC value is supported by field observations made
during the stream investigation conducted on November 1, 2005 attended by USEPA. Visual
observations of sediments (obtained with the Russian peat borer) within Brown Ditch
downstream of Yard 520 indicate that sediment material is often found to a depth of greater
than 10 inches and several locations were described as highly organic (see notes regarding
sediment depth and composition in Sediment Sample Locations 11-2005 pdf document sent to
Tim Drexler on November 18, 2005). These more highly organic sediments reduce the
bioavailable fraction of organic compounds such as dioxins and furans and elevate the
associated ecological screening values.

The basis of the EqP approach for deriving sediment screening values is that partitioning
occurs in sediments between solid and aqueous phases. The surface water screening value,
the carbon matter partition coefficient (K,;), and the fraction organic carbon in the sediment
are used to derive the sediment screening value. The surface water screening value (3 x10”
ug/L) used in the Region 5 sediment ESL was developed to be protective of piscivorous avian
and mammalian wildlife and considered impacts to eagle, kingfisher, herring gull, mink, and
otter. The ESL documentation does not indicate which species the surface water screening
values applies to, but the Indiana Water Quality Standards in the Indiana Administrative Code
(327 IAC 2-1.5-15) indicates that the lower of the geometric means of the values for birds and
mammals is selected. In addition, the potentially impacted locations within Brown Ditch
represent only a small fraction of the home range of the piscivorous wildlife receptors
considered in the derivation of the sediment ESL.

A comparison of the TCDD-TEQ values to the TOC-adjusted sediment ESL (presented in
Table 2) indicates an exceedence for only one of the ten samples; this sample, GP012 had an
exceedence of both the bird and mammal TCDD-TEQ values.

As an additional evaluation of potential impacts to aquatic ecological receptors, values
presented in the USEPA's Interim Report on Data and Methods for Assessment of 2,3,7,8-

A Trusted Global Environmental, Health and Safety Partner
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Tetrachlorodibenzo-p-dioxin Risks to Aquatic Life and Associated Wildlife (USEPA, 1993b)
were considered. This document is listed as a source of benchmarks on USEPA Region 5's
website (http://www.epa.gov/region5/superfund/ecology/html/screenguide.htm#tcdd) and
presents fish- and wildlife-based sediment concentrations that are derived from no-effect
thresholds for reproductive effects. These values were compared against the avian,
mammalian and fish TCDD-TEQs in Table 2. All of the Yard 520 TCDD-TEQs are well below
all of the sediment concentrations presented by USEPA (1993b) indicating that ecological
receptors are unlikely to be at risk due to exposure to dioxins and furans.

A secondary comparison of the fish TEQ against a fish-based sediment screening value also
indicates that aquatic receptors are unlikely to be at risk. USEPA guidance (1999) derived a
sediment screening value for 2,3,7,8-TCDD from a fish-based surface water screening value
using EqP and an assumption of 4% total organic carbon. The surface water screening value
(3.8 x107° ug/L) was based on a chronic low observed effect concentration for rainbow trout.
All fish TEQs were well below the USEPA (1999) fish-based sediment screening level,
indicating that impacts to aquatic receptors are unlikely.

Considering:

e The Region 5 ESL soil and/or sediment based screening value exceedances in the two of
ten samples were generally minimal,

The lack of exceedances in comparisons against alternative TCDD screening values (i.e.,
ORNL values for soil and USEPA values for sediment),

The lack of any exceedances for the fish-based sediment screening levels,

The likelihood of TOC levels at greater than 1%, and

The inherent uncertainties and conservative assumptions in the food web modeling used as
the basis of the Region 5 ESLs (e.g., large home ranges, piscivorous receptors),

it is unlikely there is any significant risk to ecological receptors. Therefore, no further sampling of
PCDDs/PCDFs is warranted.

USEPA. 1993a. “Addendum to the Methodology for Assessing Heath Risks Associated with
Indirect Exposure to Combustor Emissions.” Working Group Recommendations. Office of Solid
Waste. ORD. Washington D.C. September 24.

USEPA. 1993b. Interim Report on Data and Methods for Assessment of 2,3,7,8-
Tetrachlorodibenzo-p-dioxin Risks to Aquatic Life and Associated Wildlife. Office of Research
and Development. EPA/600/R-93/055.

USEPA. 1998. Methodology for Assessing Health Risks Associated with Multiple Pathways of
Exposure to Combustor Emissions (MPE). Update to EPA/600/6-90/003. Office of Research
and Development, National Center for Environmental Assessment, U.S. EPA. EPA/600/R-
98/137. December.

USEPA, 1999. Screening Level Ecological Risk Assessment Protocol for Hazardous Waste
Combustion Facilities. EPA/530/D-99/001A. December, 1999.

USEPA. 2005. Human Health Risk Assessment Protocol for Hazardous Waste Combustion
Facilities. EPA/530/R-05/006. September, 2005.
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7 [9]. Section 5.0

Uranium was detected above background and above ecological risk screening levels. Sampling and
analysis of radionuclides should continue in order to evaluate the extent of contamination.

Response: As indicated in the Response to comments 2 [4] and 4 [6] above, and in Section
4.1.3, although the uranium concentrations are above the 5 mg/kg plant-based screening value
for uranium developed by ORNL in 1997, the concentrations do not exceed recent effects data
for uranium impacts to earthworms or plants, indicating that additional sampling is not
warranted.

A Trusted Global Environmental, Health and Safety Partner
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TABLE 1
VALIDATED RESULTS OF YARD 520 SAMPLING FOR
POLYCYCLIC AROMATIC HYDROCARBONS (PAHS)

COMPARED TO SEDIMENT-BASED ECOLOGICAL SCREENING VALUES

Ecological GP004 GP005 GP006 GP007

Screening 9/23/2005 9/23/2005 9/23/2005 9/23/2005

Value (a) GP0041CB092305S GP0051CB092305S GP0061CB092305S GP0071CB092305S

CCB CCB CCB CCB
CAS No Chemical Name mg/kg mg/kg mg/kg mg/kg mg/kg
91-57-6 2-Methylnaphthalene 0.0202 0.0049 uJ 0.007 uJ 0.0047 uJ 0.0052 uJ
83-32-9 Acenaphthene 0.00671 0.0088 uJ 0.0089 uJ 0.0095 uJ 0.01 uJ
208-96-8 Acenaphthylene 0.00587 0.0088 uJ 0.003 J 0.0095 uJ 0.01 uJ
120-12-7 Anthracene 0.0572 0.0045 J 0.0042 J 0.0095 uJ 0.01 uJ
56-55-3 Benz(a)anthracene 0.108 0.0091 J 0.009 J 0.0047 uJ 0.0052 uJ
50-32-8 Benzo(a)pyrene 0.15 0.0084 J 0.0099 J 0.0095 uJ 0.0041 J
205-99-2 Benzo(b)fluoranthene 10.4 0.013 J 0.013 J 0.0095 uJ 0.0052 J
191-24-2 Benzo(g,h,i)perylene 0.1702 0.0075 J 0.0089 J 0.0095 uJ 0.0039 J
207-08-9 Benzo(k)fluoranthene 0.24 0.0045 J 0.0054 J 0.0095 uJ 0.01 uJ
218-01-9 Chrysene 0.166 0.011 J 0.011 J 0.0095 uJ 0.0038 J
53-70-3 Dibenz(a,h)anthracene 0.033 0.0088 uJ 0.0089 uJ 0.0095 uJ 0.01 uJ
206-44-0 Fluroanthene 0.423 0.023 J 0.022 J 0.0095 uJ 0.01 uJ
86-73-7 Fluorene 0.00774 0.0088 uJ 0.0089 uJ 0.0095 uJ 0.01 uJ
193-39-5 Indeno(1,2,3-cd)pyrene 0.2 0.0059 J 0.0069 J 0.0095 uJ 0.01 uJ
91-20-3 Naphthalene 0.176 0.0088 uJ 0.0089 uJ 0.0095 uJ 0.01 uJ
85-01-8 Phenanthrene 0.204 0.015 J 0.013 J 0.0095 uJ 0.01 uJ
129-00-0 Pyrene 0.195 0.016 J 0.018 J 0.0095 uJ 0.01 uJ
Total PAHs (b) 1.684 0.1179 0.1243 0.04985 0.0496

Notes:

CCB -Coal Combustion By-Product.

U: The analyte was analyzed for, but not detected.

J: Estimated Value.

(a) - USEPA Region 5 Ecological Screening Level for Sediment
Updated August 22, 2003.
(http://www.epa.gov/reg5rcra/ca/ESL.pdf)

(b) - USEPA Region 4 Screening Value for Sediment

Updated November 30, 2001.

(http://www.epa.gov/region4/waste/ots/ecolbul.htm)

Highlighting indicates that detected concentration

is greater than the screening level.

Pines Area of Investigation - 9-8-06
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TABLE 1
VALIDATED RESULTS OF YARD 520 SAMPLING FOR
POLYCYCLIC AROMATIC HYDROCARBONS (PAHS)

COMPARED TO SEDIMENT-BASED ECOLOGICAL SCREENING VALUES

Ecological GP008 GP008 GP009 GP010
Screening 9/23/2005 9/23/2005 9/23/2005 9/23/2005
Value (a) GP008ICB092305S GP008ICB092305D GP009ICB092305S GP010I1CB092305S
CCB CCB CCB CCB
CAS No Chemical Name mg/kg mg/kg mg/kg mg/kg mg/kg
91-57-6 2-Methylnaphthalene 0.0202 0.0048 uJ 0.0048 uJ 0.0054 uJ 0.0069 uJ
83-32-9 Acenaphthene 0.00671 0.0096 uJ 0.0095 uJ 0.011 uJ 0.011 uJ
208-96-8 Acenaphthylene 0.00587 0.0096 uJ 0.0095 uJ 0.011 uJ 0.0038 J
120-12-7 Anthracene 0.0572 0.0096 uJ 0.0095 uJ 0.011 uJ 0.0066 J
56-55-3 Benz(a)anthracene 0.108 0.0048 uJ 0.0048 uJ 0.0054 uJ 0.012 J
50-32-8 Benzo(a)pyrene 0.15 0.0096 uJ 0.0095 uJ 0.0042 J 0.0091 J
205-99-2 Benzo(b)fluoranthene 10.4 0.0096 uJ 0.0095 uJ 0.0068 J 0.011 J
191-24-2 Benzo(g,h,i)perylene 0.1702 0.0096 uJ 0.0095 uJ 0.0042 J 0.0066 J
207-08-9 Benzo(k)fluoranthene 0.24 0.0096 uJ 0.0095 uJ 0.011 uJ 0.011 uJ
218-01-9 Chrysene 0.166 0.0096 uJ 0.0095 uJ 0.0052 J 0.011 J
53-70-3 Dibenz(a,h)anthracene 0.033 0.0096 uJ 0.0095 uJ 0.011 uJ 0.011 uJ
206-44-0 Fluroanthene 0.423 0.0096 uJ 0.0095 uJ 0.011 J 0.028 J
86-73-7 Fluorene 0.00774 0.0096 uJ 0.0095 uJ 0.011 uJ 0.003 J
193-39-5 Indeno(1,2,3-cd)pyrene 0.2 0.0096 uJ 0.0095 uJ 0.0036 J 0.0054 J
91-20-3 Naphthalene 0.176 0.0096 uJ 0.0095 uJ 0.011 uJ 0.011 uJ
85-01-8 Phenanthrene 0.204 0.0096 uJ 0.0095 uJ 0.011 uJ 0.023 J
129-00-0 Pyrene 0.195 0.0096 UJ 0.0095 UJ 0.0075 J 0.023 J
Total PAHSs (b) 1.684 0.0499 0.0504 0.0562 0.1425
Notes:
CCB -Coal Combustion By-Product.
U: The analyte was analyzed for, but not detected.
J: Estimated Value.
(a) - USEPA Region 5 Ecological Screening Level for Sediment
Updated August 22, 2003.
(http://www.epa.gov/reg5rcra/ca/ESL.pdf)
(b) - USEPA Region 4 Screening Value for Sediment
Updated November 30, 2001.
(http://www.epa.gov/region4/waste/ots/ecolbul.htm)
Highlighting indicates that detected concentration
is greater than the screening level.
Pines Area of Investigation - 9-8-06 20of 3
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TABLE 1
VALIDATED RESULTS OF YARD 520 SAMPLING FOR
POLYCYCLIC AROMATIC HYDROCARBONS (PAHS)

COMPARED TO SEDIMENT-BASED ECOLOGICAL SCREENING VALUES

Ecological GP011 GP012 GP013

Screening 9/23/2005 9/23/2005 9/23/2005

Value (a) GP0111CB092305S GP012I1CB092305S GP013I1CB092305S

CCB CCB CCB
CAS No Chemical Name mg/kg mg/kg mg/kg mg/kg
91-57-6 2-Methylnaphthalene 0.0202 0.014 uJ 0.015 uJ 0.0096 uJ
83-32-9 Acenaphthene 0.00671 0.027 uJ 0.0097 uJ 0.019 uJ
208-96-8 Acenaphthylene 0.00587 0.027 uJ 0.0097 uJ 0.019 uJ
120-12-7 Anthracene 0.0572 0.027 uJ 0.0097 uJ 0.019 uJ
56-55-3 Benz(a)anthracene 0.108 0.017 J 0.0058 J 0.01 J
50-32-8 Benzo(a)pyrene 0.15 0.015 J 0.0044 J 0.008 J
205-99-2 Benzo(b)fluoranthene 10.4 0.019 J 0.0056 J 0.011 J
191-24-2 Benzo(g,h,i)perylene 0.1702 0.012 J 0.0041 J 0.007 J
207-08-9 Benzo(k)fluoranthene 0.24 0.027 uJ 0.0097 uJ 0.019 uJ
218-01-9 Chrysene 0.166 0.017 J 0.0069 J 0.012 J
53-70-3 Dibenz(a,h)anthracene 0.033 0.027 uJ 0.0097 uJ 0.019 uJ
206-44-0 Fluroanthene 0.423 0.04 J 0.0096 J 0.016 J
86-73-7 Fluorene 0.00774 0.027 uJ 0.0097 uJ 0.019 uJ
193-39-5 Indeno(1,2,3-cd)pyrene 0.2 0.027 uJ 0.0097 uJ 0.019 uJ
91-20-3 Naphthalene 0.176 0.027 uJ 0.0097 uJ 0.019 uJ
85-01-8 Phenanthrene 0.204 0.027 uJ 0.018 J 0.019 uJ
129-00-0 Pyrene 0.195 0.028 J 0.0093 J 0.012 J
Total PAHSs (b) 1.684 0.1615 0.07825 0.0855

Notes:

CCB -Coal Combustion By-Product.

U: The analyte was analyzed for, but not detected.

J: Estimated Value.

(a) - USEPA Region 5 Ecological Screening Level for Sediment
Updated August 22, 2003.
(http://www.epa.gov/reg5rcra/ca/ESL.pdf)

(b) - USEPA Region 4 Screening Value for Sediment

Updated November 30, 2001.

(http://www.epa.gov/region4/waste/ots/ecolbul.htm)

Highlighting indicates that detected concentration

is greater than the screening level.

Pines Area of Investigation - 9-8-06
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TABLE 2
VALIDATED RESULTS OF YARD 520 SAMPLING FOR DIOXINS AND FURANS
COMPARED TOSEDIMENT-BASED ECOLOGICAL SCREENING VALUES

GP004 GPO005 GP006 GP007 GP008
9/23/2005 9/23/2005 9/23/2005 9/23/2005 9/23/2005
GP004I1CB092305S GP005ICB092305S GP0061CB092305S GP0071CB092305S GP008ICB092305S
ccB CCB CCB CCB ccB
CAS No Chemical Name ng/kg ng/kg ng/kg ng/kg ng/kg
35822-46-9 1,2,3,4,6,7,8-HEPTACHLORODIBENZO-P-DIOXIN 1.915 J 2.551 J 1.696 J 1.271 J 3.545 J
67562-39-4 1,2,3,4,6,7,8-HpCDF 0.266 J 0.266 J 0.057 U 0.264 J 0.247 JK
55673-89-7 1,2,3,4,7,8,9-HpCDF 0.044 U 0.08 U 0.074 U 0.08 u 0.091 u
39227-28-6 1,2,3,4,7,8-HEXACHLORODIBENZO-P-DIOXIN 0.048 U 0.033 U 0.064 U 0.046 U 0.063 u
70648-26-9 1,2,3,4,7,8-HXCDF 0.142 J 0.088 JK 0.148 J 0.218 J 0.159 J
57653-85-7 1,2,3,6,7,8-HEXACHLORODIBENZO-P-DIOXIN 0.043 U 0.03 U 0.057 U 0.041 U 0.06 U
57117-44-9 1,2,3,6,7,8-HxCDF 0.036 U 0.017 U 0.022 U 0.033 u 0.038 U
19408-74-3 1,2,3,7,8,9-HEXACHLORODIBENZO-P-DIOXIN 0.044 U 0.031 U 0.059 U 0.043 U 0.06 u
72918-21-9 1,2,3,7,8,9-HXCDF 0.042 U 0.021 U 0.026 U 0.039 U 0.047 u
57117-41-6 1,2,3,7,8-PENTACHLORODIBENZOFURAN 0.021 U 0.025 U 0.038 u 0.038 u 0.031 u
40321-76-4 1,2,3,7,8-PENTACHLORODIBENZO-P-DIOXIN 0.029 U 0.029 U 0.044 u 0.041 u 0.041 u
60851-34-5 2,3,4,6,7,8-HXCDF 0.071 J 0.019 U 0.023 u 0.035 u 0.041 u
57117-31-4 2,3,4,7,8-PeCDF 0.02 U 0.023 U 0.036 U 0.035 U 0.03 U
1746-01-6 2,3,7,8-TCDD 0.032 U 0.031 U 0.043 u 0.039 u 0.056 u
51207-31-9 2,3,7,8-TETRACHLORODIBENZOFURAN 0.056 U 0.051 U 0.064 U 0.064 U 0.076 u
3268-87-9 OCDD 22.643 U 66.103 15.822 U 5.28 U 24.665 uJ
39001-02-0 OCDF 0.483 J 0.443 J 0.46 J 0.355 J 0.58 JK
Ecological
Screening
Value
(ng/kg

TCDD-TEQ - Bird (a) 0.48 (b) 0.04 0.08 0.03 0.04 0.04

TCDD-TEQ - Mammal (a) 0.48 (b) 0.05 0.05 0.04 0.05 0.07

TCDD-TEQ - Bird (a) 21 (c) 0.04 0.08 0.03 0.04 0.04

TCDD-TEQ - Mammal (a) 25 (c) 0.05 0.05 0.04 0.05 0.07

TCDD-TEQ - Fish (a) 60 (c) 0.04 0.03 0.04 0.04 0.04

Notes:

CCB -Coal Combustion By-Product.

U: The analyte was analyzed for, but not detected.
J: Estimated value.

B: Analyte found in associated blank.

K: Estimated Matximum Potential Concentration.

TCDD-TEQ - 2,3,7,8-tetrachlorodibenzo-p-dioxin toxic equivalence concentration.

(a) - Calculated per Human Health and/or Ecological Work Plan.
(b) - USEPA Region 5 Ecological Screening Level for Sediment

Updated August 22, 2003. (http://www.epa.gov/reg5rcra/ca/ESL.pdf)
Sediment screening value based on surface water impacts to wildlife.

Wildlife based surface water screening value converted to sediment screening

and adjusted to 4% TOC.
(c) - USEPA low risk sediment concentration (USEPA, 1993)
presented in Interim Report on Data and Methods for

Assessment of 2,3,7,8-Tetrachlorodibenzo-p-dioxin Risks to Aquatic Life

and Associated Wildlife

Highlighting indicates that TCDD-TEQ is greater than the screening level.
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TABLE 2

VALIDATED RESULTS OF YARD 520 SAMPLING FOR DIOXINS AND FURANS

COMPARED TOSEDIMENT-BASED ECOLOGICAL SCREENING VALUES

GP008 GP009 GP010 GP0O11 GP012 GP013
9/23/2005 9/23/2005 9/23/2005 9/23/2005 9/23/2005 9/23/2005
GP008ICB092305D GP009ICB092305S GP010ICB092305S GP011I1CB092305S GP0121CB092305S GP013ICB092305S
ccB CCB CCB CCB CCB ccB
CAS No Chemical Name ng/kg ng/kg ng/kg ng/kg ng/kg ng/kg
35822-46-9 1,2,3,4,6,7,8-HEPTACHLORODIBENZO-P-DIOXIN 0.644 J 10.509 2.358 J 3.683 J 87.582 19.079
67562-39-4 1,2,3,4,6,7,8-HpCDF 0.128 JK 0.099 U 0.129 U 0.33 J 5.142 1.904 J
55673-89-7 1,2,3,4,7,8,9-HpCDF 0.049 U 0.128 U 0.167 u 0.077 u 0.487 JK 0.082 U
39227-28-6 1,2,3,4,7,8-HEXACHLORODIBENZO-P-DIOXIN 0.048 U 0.069 U 0.076 U 0.166 J 1.015 J 0.225 J
70648-26-9 1,2,3,4,7,8-HXCDF 0.124 J 0.054 U 0.064 U 0.162 J 0.432 J 0.193 J
57653-85-7 1,2,3,6,7,8-HEXACHLORODIBENZO-P-DIOXIN 0.047 U 0.397 J 0.068 U 0.251 J 3.222 0.79 J
57117-44-9 1,2,3,6,7,8-HxCDF 0.03 U 0.054 u 0.064 u 0.022 u 0.25 JK 0.061 U
19408-74-3 1,2,3,7,8,9-HEXACHLORODIBENZO-P-DIOXIN 0.046 U 0.25 J 0.071 U 0.313 J 2475 JK 0.421 JK
72918-21-9 1,2,3,7,8,9-HxCDF 0.036 U 0.064 U 0.076 U 0.031 u 0.13 u 0.075 U
57117-41-6 1,2,3,7,8-PENTACHLORODIBENZOFURAN 0.033 U 0.04 U 0.076 u 0.039 u 0.059 u 0.039 U
40321-76-4 1,2,3,7,8-PENTACHLORODIBENZO-P-DIOXIN 0.049 U 0.114 U 0.134 u 0.055 u 0.08 u 0.063 U
60851-34-5 2,3,4,6,7,8-HXCDF 0.032 U 0.057 u 0.068 U 0.026 u 0.112 u 0.065 U
57117-31-4 2,3,4,7,8-PeCDF 0.032 U 0.037 U 0.071 U 0.04 u 0.06 u 0.037 U
1746-01-6 2,3,7,8-TCDD 0.055 U 0.112 U 0.106 U 0.05 u 0.078 u 0.066 U
51207-31-9 2,3,7,8-TETRACHLORODIBENZOFURAN 0.099 U 0.132 U 0.123 U 0.059 u 0.105 u 0.11 U
3268-87-9 OCDD 4.273 uJ 25.926 uJ 11.459 uJ 58.181 J 424.803 J 108.247
39001-02-0 OCDF 0.395 JK 0.238 uJ 0.281 uJ 0.647 J 9.944 J 1.615 J
Ecological
Screening
Value
(ng/kg
TCDD-TEQ - Bird (a) 0.48 (b) 0.02 0.06 0.03 0.13 0.97 0.23
TCDD-TEQ - Mammal (a) 0.48 (b) 0.03 0.18 0.05 0.14 1.72 0.39
TCDD-TEQ - Bird (a) 21 (c) 0.02 0.06 0.03 0.13 0.97 0.23
TCDD-TEQ - Mammal (a) 25 (c) 0.03 0.18 0.05 0.14 1.72 0.39
TCDD-TEQ - Fish (a) 60 (c) 0.03 0.04 0.03 0.12 0.83 0.20

Notes:

CCB -Coal Combustion By-Product.

U: The analyte was analyzed for, but not detected.

J: Estimated value.

B: Analyte found in associated blank.

K: Estimated Matximum Potential Concentration.

TCDD-TEQ - 2,3,7,8-tetrachlorodibenzo-p-dioxin toxic equivalence conc

(a) - Calculated per Human Health and/or Ecological Work Plan.

(b) - USEPA Region 5 Ecological Screening Level for Sediment
Updated August 22, 2003. (http://www.epa.gov/reg5rcra/ca/ESL.pdf)
Sediment screening value based on surface water impacts to wildlife
Wildlife based surface water screening value converted to sediment
and adjusted to 4% TOC.

(c) - USEPA low risk sediment concentration (USEPA, 1993)
presented in Interim Report on Data and Methods for
Assessment of 2,3,7,8-Tetrachlorodibenzo-p-dioxin Risks to Aquatic
and Associated Wildlife

Highlighting indicates that TCDD-TEQ is greater than the screening leve

Pines Area of Investigation - 9-8-06
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Bradley, Lisa

From: Drexler.Timothy@epamail.epa.gov

Sent: Tuesday, October 10, 2006 10:33 AM

To: Bradley, Lisa

Cc: Perry, Elizabeth; Karecki.Edward@epamail.epa.gov; kay.bob@epamail.epa.gov;

Johnson.Mark@epamail.epa.gov; kherron@idem.in.gov; scott_hicks@nps.gov;

Bob_Daum@nps.gov
Subject: Response to Yard 520

Hi Lisa:

After a review of your September 8, 2006 email regarding our comments on
the Yard 520 sampling document, we have the following response.

A phased approach for sampling and analysis was agreed upon by all
parties. As agreed, exceedances of screening values result in continued
sampling for those parameters. EPA agrees that PAH can be removed from
further sampling based on the results from the Yard 520 sampling effort.
However, uranium and dioxins have exceeded screening values and should,
therefore, continue to be analyzed for in sampling. Further limited
characterization of: 1) dioxins in sediment and 2) radionuclides in
soil, sediment, and water is required during this field season. Please
submit a plan for this additional sampling as soon as possible. Please
call me to discuss the modifications to the sampling plan that this will
require.

Thanks, Lisa. Talk to you soon.

Tim Drexler

Remedial Project Manager

Superfund Division

United States Environmental Protection Agency
77 W. Jackson Blvd., SR-6J

Chicago, Illinois 60604-3590

phone: 312.353.4367
fax: 312.886.4071
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T 978.589.3000 F 978.589.3100 www.ensr.aecom.com

Memorandum
Date: October 13, 2006
Tim Drexler, USEPA
To: Kevin Herron, IDEM
From: A. Elizabeth Perry, P.G.
Subject: Amendment to Yard 520 Sampling and Analysis Plan

Sediment Sampling Program
Pines Area of Investigation

Distribution: 0177 6-020

This memorandum represents an amendment to the USEPA-approved Yard 520 Sampling and Analysis
Plan (Yard 520 SAP, September 2005) for the Pines Area of Investigation. This amendment is being
prepared in response to a request by USEPA in an e-mail dated October 10, 2006, to include
dioxin/furan and radionuclide analyses of sediment samples collected from selected locations.
Sediment sampling under the USEPA-approved Field Sampling Plan (FSP, September 2005), a
component of the Remedial Investigation/Feasibility Study Work Plan for the Pines Area of
Investigation, is scheduled to start on October 23, 2006. This memorandum presents the specific
locations and detailed parameter list for the additional requested analyses.

Sediment Sample Locations

Sediment samples from five locations will be analyzed for dioxins/furans and radionuclides. These
include upstream/background locations (SW001, SW020), and locations adjacent to and
downgradient/downstream from Yard 520 (SW022, SW023, SW024). The locations of all sediment
samples to be collected under the FSP, including these five, are shown on the attached map. Note that
this map reflects the sediment sample locations and depths identified by consensus with agency and
ENSR personnel during the field reconnaissance conducted in November 2005 with the USEPA.

At two of these locations (SW022, SW023), both shallow and deeper sediment samples will be
collected. Therefore, both the shallow and deeper samples will also be analyzed for dioxins/furans and
radionuclides.

Therefore, a total of seven sediment samples will be analyzed for these additional parameters. QA/QC
samples will also be collected at the frequencies specified in the Yard 520 Quality Assurance Project
Plan (QAPP, Appendix C of the Yard 520 SAP).

1
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Analytical Parameters

The specific parameter lists for the dioxins/furans and radionuclides are those specified in the Yard
520 SAP and its associated QAPP (Appendix C of the Yard 520 SAP). A copy of Appendix A of the
Yard 520 SAP, which lists the individual parameters, is attached to this memorandum for reference.
The project-specific DQLs and selected analytical methods are provided in the QAPP for the Yard 520
SAP.

As specified in the Yard 520 SAP, sediment samples to be analyzed for dioxins/furans will be
submitted to Columbia Analytical Services (CAS) in Houston, TX:

Columbia Analytical Services
10655 Richmond Avenue
Suite 130A

Houston, TX 77042
713-266-1599

Contact: Karen Verschoor

Sediment samples to be analyzed for radionuclides will be submitted to General Engineering
Laboratory (GEL), in Charleston, SC:

General Engineering Laboratories, LLC
2040 Savage Road

Charleston, SC 29417
843-769-7385
Contact: Edith Kent
Laboratory SOPs and other information about the laboratories are provided in the Yard 520 SAP.

Table 1 attached lists the sediment samples and what parameters each sample is to be analyzed for.
This is intended to update the information provided in Table 2-1 of the FSP for the RI/FS.

Sampling Methods

The methods for collecting the sediment samples are specified in the FSP for the RI/FS. Associated
bottleware and method hold-times are specified in the Yard 520 SAP, and are also provided on Table
1 attached. No changes or adjustments are proposed in these methods.

References

ENSR. 2005a. Yard 520 Sampling and Analysis Plan, Pines Area of Investigation. September 2,
2005.

ENSR. 2005b. RI/FS Work Plan, Pines Area of Investigation, Volume 2: Field Sampling Plan.
September 16, 2005.
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TABLE 1
UPDATED SEDIMENT SAMPLING PROGRAM
PINES AREA OF INVESTIGATION

Analytical Parameters Sed[gig;fﬁ;nple Containers (a, b, f) Preservation Holding Time (c)
Metals (d) All (approx 19) \F/)\llittai-cn;zruzz)SOO-ml Cool 4°C r1n8e0rc;juar§/182;8 days

Sulfur (S) All (approx 19) \;\l’;iicr;‘:r“th S00-ml e ool 4oc 28 days

Grain Size Distribution All (approx 19) Wide-mouth glass Cool 4°C None

Bulk Density All (approx 19) J.‘Z?O'm' plastic orglass || 4o None

TOC All (approx 19) Glass jar Cool 4°C 14 days

Radionuclides (g) SWO§\1A,/OS2\/:\)’/’O§3\,IOSZ\IXOZZ, jr;figimsgg %I:;S with Cool 4°C 6 months

Notes:
(a) Additional volume will be collected for MS/MSD samples.
(b) Laboratory may provide alternative containers as long as the containers meet the requirements of the method and allow
the collection of sufficient volume to perform the analyses.
c) Holding times begin at the date and time of sample collection.
d) Specific analytes provided in Table 2-1 of the FSP and the QAPP for the RI/FS.
e) If glass containers are used, they must be certified clean for boron and silicon.
f) Aqueous samples in glass containers are to be placed in zipper-lock bags prior to shipping.
(g9) Specific analytes are provided in Appendix A of the Yard 520 SAP, a copy of which is included with the memorandum.
TOC - total organic carbon
QAPP - Quality Assurance Project Plan
MS/MSD - matrix spike/matrix spike duplicate

(
(
(
(
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Specific Analytical Parameters

Inorganic Constituents | PAHs Dioxins Radiological
Aluminum 2-Methylnaphthalene 2,3,7,8-TetraCDD Ac-227
Antimony Acenaphthene 1,2,3,7,8-PentaCDD Pa-231
Arsenic Acenaphthylene 1,2,3,4,7,8-HexaCDD Pb-210
Barium Anthracene 1,2,3,6,7,8-HexaCDD Po-210
Beryllium Benz[a]anthracene 1,2,3,7,8,9-HexaCDD Ra-226
Boron Benzo(g,h,i)perylene 1,2,3,4,6,7,8-HeptaCDD Ra-228
Cadmium Benzol[a]pyrene OctaCDD Th-228
Calcium Benzolb]fluoranthene 2,3,7,8-TetraCDF Th-230
Chromium (total) Benzolk]fluoranthene 1,2,3,7,8-PentaCDF Th-232
Cobalt Chrysene 2,3,4,7,8-PentaCDF U-234
Copper Dibenz[ah]lanthracene 1,2,3,4,7,8-HexaCDF U-235
Iron Fluoranthene 1,2,3,6,7,8-HexaCDF U-238
Lead Fluorene 1,2,3,7,8,9-HexaCDF

Magnesium Indeno[1,2,3-cd]pyrene | 2,3,4,6,7,8-HexaCDF

Manganese Naphthalene 1,2,3,4,6,7,8-HeptaCDF

Mercury Phenanthrene 1,2,3,4,7,8,9-HeptaCDF

Molybdenum Pyrene OctaCDF

Nickel

Potassium

Selenium

Silicon

Silver

Sodium

Sulfur

Thallium

Vanadium

Zinc

AOC Il — Docket No. V-W-'04-C-784 - Yard 520 SAP
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Perry, Elizabeth

From:
Sent:
To:
Cc:

Subject:

Attachments:

fus
@

ENSR_rad_diox_sa
mp_101306.pdf ...

Drexler.Timothy@epamail.epa.gov

Tuesday, October 17, 2006 3:03 PM

Perry, Elizabeth

kay.bob@epamail.epa.gov; Bradley, Lisa; kherron@idem.in.gov; Bob_Daum@nps.gov;
scott_hicks@nps.gov; Karecki.Edward@epamail.epa.gov

Acceptance of Amendment to Yard 520 SAP, Revised Sediment Sampling dated Oct. 13,
2006

ENSR rad_diox_samp_101306.pdf

Dear Elizabeth:

This email message is EPA"s acceptance of your October 13, 2006 revised
sediment sampling program with the addition of radionuclide and
dioxin/furan analyses in the selected locations listed. This addition
reflects our agreement for an adaptive sampling program, based on

results.

Tim Drexler

Remedial Project Manager

Superfund Division

United States Environmental Protection Agency
77 W. Jackson Blvd., SR-6J
Chicago, Illinois 60604-3590

phone: 312.353.4367
fax: 312.886.4071

(See attached file: ENSR_rad_diox_samp_101306.pdf)

AOC Il - Docket No. V-W-'04-C-784-Yard520Rpt March 5, 2010
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Bradley, Lisa

From: Drexler.Timothy@epamail.epa.gov

Sent: Tuesday, October 17, 2006 3:03 PM

To: Perry, Elizabeth

Cc: kay.bob@epamail.epa.gov; Bradley, Lisa; kherron@idem.in.gov; Bob_Daum@nps.gov;
scott_hicks@nps.gov; Karecki.Edward@epamail.epa.gov

Subject: Acceptance of Amendment to Yard 520 SAP, Revised Sediment Sampling dated Oct. 13,
2006

Attachments: ENSR_rad_diox_samp_101306.pdf

fus
@

ENSR_rad_diox_sa

mp_101306.pdf ... _
Dear Elizabeth:

This email message is EPA"s acceptance of your October 13, 2006 revised
sediment sampling program with the addition of radionuclide and
dioxin/furan analyses in the selected locations listed. This addition
reflects our agreement for an adaptive sampling program, based on
results.

Tim Drexler

Remedial Project Manager

Superfund Division

United States Environmental Protection Agency
77 W. Jackson Blvd., SR-6J

Chicago, Illinois 60604-3590

phone: 312.353.4367
fax: 312.886.4071

(See attached file: ENSR_rad_diox_samp_101306.pdf)
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Bradley, Lisa

From: Karecki.Edward@epamail.epa.gov

Sent: Wednesday, January 10, 2007 3:47 PM

To: Mitchell, Dave

Cc: Drexler.Timothy@epamail.epa.gov

Subject: RE: Use of site-specific TOC for dioxin sediment benchmarks.
Dave

I hope that your holidays were pleasant and that 2007 is off to a good
start.

Here i1s the information that | received from Dan:

I reviewed the Region 5 RCRA ESL value for dioxin in sediment and found
it is correct. For 2,3,7,8 TCDD (dioxin), the sediment ESL was based on
an equilibrium partitioning equation referenced as footnote 's"™ on the
ESL table and shown as follows: ESL = Koc x Water ESL x 0.01 = 1.21 E-4
ug/kg
where Koc = 4,036,825

Water ESL = 3 E-9 ug/L (Michigan Water Criteria based on wildlife
exposure)

TOC = 1% = 0.01

At this time, the factor that can influence the dioxin sediment ESL is
the Koc value which is based on the Kow value as follows:
log Koc = 0.989 Log Kow + 0.00028

Please note that the following EPA Dioxin Fact Sheet shows a Kow value
of 6.8
http://www.epa.gov/0GWDW/dwh/t-soc/dioxin._html

IT this Kow value of 6.8 were used, the Koc would become 2,873,756 and
the dioxin sediment ESL would be 8.62 E-5 ug/kg (lower than the current
value). 1 don"t plan to change the ESL value for dioxin in sediment
without additional input from EPA"s Office of Research and Development
(ORD).

We can continue to use the agreed upon screening number and adjust it
for TOC once we have the site specific sediment information.
Please let me know if you wish to discuss anything.

Ed

312-353-3202

AOC Il - Docket No. V-W-'04-C-784-Yard520Rpt
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Memorandum

Date: February 16, 2007

To: Tim Drexler and Ed Karecki/lUSEPA
From: Dave Mitchell, Ph.D., and Christine Archer
Subject: Pines Area of Investigation

Dioxin/Furan Screening Levels

Distribution:  Lisa Bradley/ENSR  Dan Sullivan / Val Blumenfeld /
NiSource Brown Inc.

This memo is a follow-up to the discussion held on December 6, 2006 between USEPA Region 5 (T.
Drexler, E. Karecki) and ENSR risk assessors (L. Bradley, D. Mitchell, C. Archer) regarding appropriate
sediment screening levels for dioxins/furans for assessing sediment quality in Brown Ditch and other
relevant aquatic habitats within the Pines (IN) Area of Investigation. As part of that discussion, ENSR
agreed to prepare a technical memorandum recommending dioxin/furan screening values for USEPA
review. This memorandum would potentially be incorporated as an addendum to the Pines RI/FS
workplan - Vol. 6 Ecological Risk Workplan [Pines AOC Il for RI/FS Docket No. V-W-"04-C-784].

This issue was first identified in USEPA comments on the ENSR April 2006 draft report entitled
Evaluation of Polycyclic Aromatic Hydrocarbon, Polychlorinated Dibenzodioxin/Polychlorinated
Dibenzofuran, and Radionuclide Data from Yard 520 (“Yard 520 Evaluation draft report”). Specifically,
dioxin/furan concentrations in two of the ten samples containing coal combustion byproducts (CCBs)
taken from Yard 520 exceeded the USEPA Region 5 soil ecological screening level (ESL) of 0.199
ng/kg. In response to USEPA comments, the Respondents agreed to collect sediment samples from the
West Branch of Brown Ditch both upstream and downstream of Yard 520 and analyze them for dioxins
and furans. They also indicated their intention to (1) apply site-specific factors when considering and
interpreting the results of this sediment sampling with regard to further investigation of dioxin at the
Pines Area of Investigation, and (2) present USEPA with appropriate sediment screening values other
than the Region 5 sediment ESL value of 0.121 ng/kg. Both of these matters are discussed below.

Application of Site-specific Factors

The basis of the Equilibrium Partitioning (EqP) theory for deriving sediment screening values is that
partitioning between solid and aqueous phases occurs in sediments. The surface water screening
value, the carbon matter partition coefficient (K,:), and the fraction organic carbon in the sediment are
used to derive the sediment screening value. The USEPA Region 5 sediment ESL was derived from a
wildlife-based surface water screening value using EqP approach and an assumption of 1% total
organic carbon (TOC). Therefore, a site-specific sediment screening value can be derived through
application of a site-specific TOC value.

A Trusted Global Environmental, Health and Safety Partner
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Following the December 6, 2006 teleconference, USEPA (E. Karecki) investigated the use of site-
specific factors such as sediment total organic carbon (TOC) to establish the sediment screening value.
Mr. Karecki confirmed the appropriateness of the approach in an e-mail communication dated January
10, 2007, as indicated by the information in the footnotes of the Region 5 ESL table.

Accordingly, based on recent USEPA guidance (USEPA, 1999; USEPA, 2005), a default sediment
TOC level of 4% was applied to the Region 5 sediment ESL to derive a site-specific sediment
screening value of 0.480 ng/kg. The 4% TOC value is used based on the mid-point of the range of
values for bottom sediments (3% to 5% TOC) identified in a literature search by USEPA (1993a).
USEPA (1998) states that the organic carbon content in bottom sediments is higher than the organic
carbon content in soils because (1) erosion favors lighter-textured soils with higher organic carbon
contents, and (2) bottom sediments are partially comprised of detritus materials. The use of this
default TOC value is supported by field observations made during the field investigation conducted on
November 1, 2005 attended by USEPA. Visual observations of sediments (obtained with the Russian
peat borer) within Brown Ditch downstream of Yard 520 indicate that sediment material is often found
to a depth of greater than 10 inches. Also, several locations were described as highly organic (See
notes regarding sediment depth and composition in Sediment Sample Locations 11-2005 pdf
document sent to Tim Drexler on November 18, 2005). These more highly organic sediments reduce
the bioavailable fraction of organic compounds such as dioxins and furans and warrant an increase in
the associated ecological screening values.

Alternative Sediment Screening Levels

A review of the source of the Region 5 sediment ESL of 0.121 ng/kg indicates that it is likely too
conservative for application to Brown Ditch. Therefore, appropriate sediment screening values other
than the Region 5 sediment ESL were identified.

The surface water screening value (3 x1 0° ug/L) used in derivation of the Region 5 sediment ESL was
developed to be protective of piscivorous avian and mammalian wildlife and considered impacts to
eagle, kingfisher, herring gull, mink, and otter. The ESL documentation does not indicate which species
the surface water screening values applies to, but the Indiana Water Quality Standards in the Indiana
Administrative Code (327 IAC 2-1.5-15) indicate that the lower of the geometric means of the values for
birds and mammals is selected. This methodology is consistent with the Michigan Water Quality
Standards (MCL R 323.1041-1117) which is considered the source document for this methodology.

Application of values based on these receptors, while appropriate for the Great Lakes open water
environment, is too conservative for Brown Ditch. For example, the diet assumed for three of these
receptors (otter, herring gull, and eagle) include consumption of from 18-20% trophic level four (TL-4)
fish. Brown Ditch provides de minimis habitat to TL-4 fish (i.e., piscivorous predators like lake trout,
walleye or largemouth bass). TL-4 fish will experience a larger fraction of a bioaccumulative constituent
(like dioxin) due to a greater food chain multiplier (FCM) than fish actually found in Brown Ditch, and so
the resulting assumed exposure is conservative for Brown Ditch. In addition, the potentially impacted
sediments within Brown Ditch represent only a small fraction of the potential home range of the
piscivorous wildlife receptors considered in the derivation of the sediment ESL.

An applicable reference for potential impacts to benthic receptors in the USEPA’s Interim Report on
Data and Methods for Assessment of 2,3,7,8-Tetrachlorodibenzo-p-dioxin Risks to Aquatic Life and
Associated Wildlife (USEPA, 1993), which is listed as a source of benchmarks on Region 5’s website
(http://www.epa.gov/region5/superfund/ecology/html/screenguide.htm#tcdd). This document presents
fish- and wildlife-based sediment concentrations that are derived from no-effect thresholds for
reproductive effects. These values were compared against the avian, mammalian, and fish TCDD-
TEQs. All of the Yard 520 TCDD-TEQs were well below all of the sediment concentrations presented

A Trusted Global Environmental, Health and Safety Partner
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by USEPA (1993) indicating that ecological receptors are unlikely to be at risk due to exposure to
dioxins and furans (See Table 2, attached).

Comparison of the fish TEQ against a fish-based sediment screening value also indicates that aquatic
receptors are unlikely to be at risk. USEPA guidance (1999) derived a sediment screening value for
2,3,7,8-TCDD from a fish-based surface water screening value using the EqP approach and an
assumption of 4% total organic carbon. The surface water screening value (3.8 x10° ug/L) was based
on a chronic low observed effect concentration for rainbow trout. All fish TEQs were well below the
USEPA (1999) fish-based sediment screening level of 410 ng/kg, indicating that potential impacts to
aquatic receptors are unlikely (see Table 2).

Conclusions

The screening evaluation of sediment dioxin data for Brown Ditch should utilize the site-specific
screening level and the alternative screening levels presented in this memo. The findings of this
memorandum are summarized below:

e Based on consensus with USEPA Region 5, the application of a 4% TOC to establish a site-
specific sediment screening level for Brown Ditch is appropriate. This would result in a site-
specific screening level of 0.480 ng/kg;

¢ The food web modeling used as the basis of the USEPA Region 5 surface water ESL, which in
turn is the basis of the sediment ESL, includes inherent uncertainties and conservative
assumptions (e.g., large home ranges, top-level piscivorous receptors) which are not
appropriate for Brown Ditch;

o Alternative TCDD screening values are available (i.e., USEPA values for sediment) that are
more applicable for screening for potential sediment risk to the receptors in Brown Ditch.

¢ The screening of sediments in Brown Ditch should take into account the entire spectrum of
available and appropriate screening levels.
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TABLE 2
VALIDATED RESULTS OF YARD 520 SAMPLING FOR DIOXINS AND FURANS
COMPARED TOSEDIMENT-BASED ECOLOGICAL SCREENING VALUES

GP004 GPO005 GP006 GP007 GP008
9/23/2005 9/23/2005 9/23/2005 9/23/2005 9/23/2005
GP004I1CB092305S GP005ICB092305S GP0061CB092305S GP0071CB092305S GP008ICB092305S
ccB CCB CCB CCB ccB
CAS No Chemical Name ng/kg ng/kg ng/kg ng/kg ng/kg
35822-46-9 1,2,3,4,6,7,8-HEPTACHLORODIBENZO-P-DIOXIN 1.915 J 2.551 J 1.696 J 1.271 J 3.545 J
67562-39-4 1,2,3,4,6,7,8-HpCDF 0.266 J 0.266 J 0.057 U 0.264 J 0.247 JK
55673-89-7 1,2,3,4,7,8,9-HpCDF 0.044 U 0.08 U 0.074 U 0.08 u 0.091 u
39227-28-6 1,2,3,4,7,8-HEXACHLORODIBENZO-P-DIOXIN 0.048 U 0.033 U 0.064 U 0.046 U 0.063 u
70648-26-9 1,2,3,4,7,8-HXCDF 0.142 J 0.088 JK 0.148 J 0.218 J 0.159 J
57653-85-7 1,2,3,6,7,8-HEXACHLORODIBENZO-P-DIOXIN 0.043 U 0.03 U 0.057 U 0.041 U 0.06 U
57117-44-9 1,2,3,6,7,8-HxCDF 0.036 U 0.017 U 0.022 U 0.033 u 0.038 U
19408-74-3 1,2,3,7,8,9-HEXACHLORODIBENZO-P-DIOXIN 0.044 U 0.031 U 0.059 U 0.043 U 0.06 u
72918-21-9 1,2,3,7,8,9-HXCDF 0.042 U 0.021 U 0.026 U 0.039 U 0.047 u
57117-41-6 1,2,3,7,8-PENTACHLORODIBENZOFURAN 0.021 U 0.025 U 0.038 u 0.038 u 0.031 u
40321-76-4 1,2,3,7,8-PENTACHLORODIBENZO-P-DIOXIN 0.029 U 0.029 U 0.044 u 0.041 u 0.041 u
60851-34-5 2,3,4,6,7,8-HXCDF 0.071 J 0.019 U 0.023 u 0.035 u 0.041 u
57117-31-4 2,3,4,7,8-PeCDF 0.02 U 0.023 U 0.036 U 0.035 U 0.03 U
1746-01-6 2,3,7,8-TCDD 0.032 U 0.031 U 0.043 u 0.039 u 0.056 u
51207-31-9 2,3,7,8-TETRACHLORODIBENZOFURAN 0.056 U 0.051 U 0.064 U 0.064 U 0.076 u
3268-87-9 OCDD 22.643 U 66.103 15.822 U 5.28 U 24.665 uJ
39001-02-0 OCDF 0.483 J 0.443 J 0.46 J 0.355 J 0.58 JK
Ecological
Screening
Value
(ng/kg

TCDD-TEQ - Bird (a) 0.48 (b) 0.04 0.08 0.03 0.04 0.04

TCDD-TEQ - Mammal (a) 0.48 (b) 0.05 0.05 0.04 0.05 0.07

TCDD-TEQ - Bird (a) 21 (c) 0.04 0.08 0.03 0.04 0.04

TCDD-TEQ - Mammal (a) 25 (c) 0.05 0.05 0.04 0.05 0.07

TCDD-TEQ - Fish (a) 60 (c) 0.04 0.03 0.04 0.04 0.04

Notes:

CCB -Coal Combustion By-Product.

U: The analyte was analyzed for, but not detected.
J: Estimated value.

B: Analyte found in associated blank.

K: Estimated Matximum Potential Concentration.

TCDD-TEQ - 2,3,7,8-tetrachlorodibenzo-p-dioxin toxic equivalence concentration.

(a) - Calculated per Human Health and/or Ecological Work Plan.
(b) - USEPA Region 5 Ecological Screening Level for Sediment

Updated August 22, 2003. (http://www.epa.gov/reg5rcra/ca/ESL.pdf)
Sediment screening value based on surface water impacts to wildlife.

Wildlife based surface water screening value converted to sediment screening

and adjusted to 4% TOC.
(c) - USEPA low risk sediment concentration (USEPA, 1993)
presented in Interim Report on Data and Methods for

Assessment of 2,3,7,8-Tetrachlorodibenzo-p-dioxin Risks to Aquatic Life

and Associated Wildlife

Highlighting indicates that TCDD-TEQ is greater than the screening level.

Pines Area of Investigation - 9-8-06
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TABLE 2

VALIDATED RESULTS OF YARD 520 SAMPLING FOR DIOXINS AND FURANS

COMPARED TOSEDIMENT-BASED ECOLOGICAL SCREENING VALUES

GP008 GP009 GP010 GP0O11 GP012 GP013
9/23/2005 9/23/2005 9/23/2005 9/23/2005 9/23/2005 9/23/2005
GP008ICB092305D GP009ICB092305S GP010ICB092305S GP011I1CB092305S GP0121CB092305S GP013ICB092305S
ccB CCB CCB CCB CCB ccB
CAS No Chemical Name ng/kg ng/kg ng/kg ng/kg ng/kg ng/kg
35822-46-9 1,2,3,4,6,7,8-HEPTACHLORODIBENZO-P-DIOXIN 0.644 J 10.509 2.358 J 3.683 J 87.582 19.079
67562-39-4 1,2,3,4,6,7,8-HpCDF 0.128 JK 0.099 U 0.129 U 0.33 J 5.142 1.904 J
55673-89-7 1,2,3,4,7,8,9-HpCDF 0.049 U 0.128 U 0.167 u 0.077 u 0.487 JK 0.082 U
39227-28-6 1,2,3,4,7,8-HEXACHLORODIBENZO-P-DIOXIN 0.048 U 0.069 U 0.076 U 0.166 J 1.015 J 0.225 J
70648-26-9 1,2,3,4,7,8-HXCDF 0.124 J 0.054 U 0.064 U 0.162 J 0.432 J 0.193 J
57653-85-7 1,2,3,6,7,8-HEXACHLORODIBENZO-P-DIOXIN 0.047 U 0.397 J 0.068 U 0.251 J 3.222 0.79 J
57117-44-9 1,2,3,6,7,8-HxCDF 0.03 U 0.054 u 0.064 u 0.022 u 0.25 JK 0.061 U
19408-74-3 1,2,3,7,8,9-HEXACHLORODIBENZO-P-DIOXIN 0.046 U 0.25 J 0.071 U 0.313 J 2475 JK 0.421 JK
72918-21-9 1,2,3,7,8,9-HxCDF 0.036 U 0.064 U 0.076 U 0.031 u 0.13 u 0.075 U
57117-41-6 1,2,3,7,8-PENTACHLORODIBENZOFURAN 0.033 U 0.04 U 0.076 u 0.039 u 0.059 u 0.039 U
40321-76-4 1,2,3,7,8-PENTACHLORODIBENZO-P-DIOXIN 0.049 U 0.114 U 0.134 u 0.055 u 0.08 u 0.063 U
60851-34-5 2,3,4,6,7,8-HXCDF 0.032 U 0.057 u 0.068 U 0.026 u 0.112 u 0.065 U
57117-31-4 2,3,4,7,8-PeCDF 0.032 U 0.037 U 0.071 U 0.04 u 0.06 u 0.037 U
1746-01-6 2,3,7,8-TCDD 0.055 U 0.112 U 0.106 U 0.05 u 0.078 u 0.066 U
51207-31-9 2,3,7,8-TETRACHLORODIBENZOFURAN 0.099 U 0.132 U 0.123 U 0.059 u 0.105 u 0.11 U
3268-87-9 OCDD 4.273 uJ 25.926 uJ 11.459 uJ 58.181 J 424.803 J 108.247
39001-02-0 OCDF 0.395 JK 0.238 uJ 0.281 uJ 0.647 J 9.944 J 1.615 J
Ecological
Screening
Value
(ng/kg
TCDD-TEQ - Bird (a) 0.48 (b) 0.02 0.06 0.03 0.13 0.97 0.23
TCDD-TEQ - Mammal (a) 0.48 (b) 0.03 0.18 0.05 0.14 1.72 0.39
TCDD-TEQ - Bird (a) 21 (c) 0.02 0.06 0.03 0.13 0.97 0.23
TCDD-TEQ - Mammal (a) 25 (c) 0.03 0.18 0.05 0.14 1.72 0.39
TCDD-TEQ - Fish (a) 60 (c) 0.03 0.04 0.03 0.12 0.83 0.20

Notes:

CCB -Coal Combustion By-Product.

U: The analyte was analyzed for, but not detected.

J: Estimated value.

B: Analyte found in associated blank.

K: Estimated Matximum Potential Concentration.

TCDD-TEQ - 2,3,7,8-tetrachlorodibenzo-p-dioxin toxic equivalence conc

(a) - Calculated per Human Health and/or Ecological Work Plan.

(b) - USEPA Region 5 Ecological Screening Level for Sediment
Updated August 22, 2003. (http://www.epa.gov/reg5rcra/ca/ESL.pdf)
Sediment screening value based on surface water impacts to wildlife
Wildlife based surface water screening value converted to sediment
and adjusted to 4% TOC.

(c) - USEPA low risk sediment concentration (USEPA, 1993)
presented in Interim Report on Data and Methods for
Assessment of 2,3,7,8-Tetrachlorodibenzo-p-dioxin Risks to Aquatic
and Associated Wildlife

Highlighting indicates that TCDD-TEQ is greater than the screening leve

Pines Area of Investigation - 9-8-06
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Memorandum
Date: March 7, 2007
To: Tim Drexler, USEPA
Kevin Herron, IDEM
From: A. Elizabeth Perry, P.G.
Subject: Proposed Adjustments to Field Sampling Plan

Pines Area of Investigation

Distribution: L. Bradley, ENSR 01776-020

On February 20, 2007, a meeting was conducted with USEPA and its agency partners, the
Respondents (NIPSCO, Brown) and ENSR. During the meeting, preliminary findings of the Rl were
reviewed (e.g., sampling results from August 2006), and certain suggestions for completing the Rl were
discussed. This memorandum documents those suggestions so they can be formally evaluated by the
USEPA.

Specific recommendations associated with the Rl include:
= Eliminating of the southern portion of the Area of Investigation from further evaluation under the RI
= Eliminating the groundwater flow modeling as it is no longer needed to meet the RI objectives
= Modifying the water sampling parameter list for the April 2007 sampling event
= Modifying the background soil sample locations
= Finalizing the parameter list for the background soil sample locations
Each of these is briefly discussed below.
Southern Portion of Area of Investigation
Section 2.1.8 of the FSP presented the hypothesis that the Mo concentrations greater than 10 ug/I
detected in certain private wells in the southern portion of the Area of Investigation might be associated
with deep groundwater, and not with CCBs. The FSP proposed compiling geologic, hydrogeologic, and
chemical information to evaluate this hypothesis. A synthesis of this information was presented to the
USEPA on February 20, 2007, with the following conclusions:
e Geologic information from multiple sources indicates that the surficial aquifer pinches out
against the Valpairaso Moraine to the south. Therefore, in the southern portion of the Area of

Investigation, the surficial aquifer is either not present or does not provide a sufficient source of
drinking water.

1
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o Because private wells are screened in the deeper confined aquifers, there is no complete
pathway for drinking water from the surficial aquifer, and so there are no receptors for the
surficial groundwater in the southern portion of the Area of Investigation.

e The visual inspections of suspected CCBs (Section 2.1.5 of the FSP) have been completed in
this area. No suspected CCBs have been identified to the south of county Rd 1675N.

Therefore, we recommend that no further evaluation of this area is necessary under the RI. Specifically,
no additional sampling will be conducted at the three private wells that are part of the sampling program
(PWO009, PW012, PWO013). Bottled water that is provided to residents in this area (south of the
intersection of Ardendale and county Rd 1675 N) by the Respondents is no longer needed.

Groundwater Modeling

Groundwater flow modeling was included in Section 2.2.6 of the FSP. The stated objectives of the
modeling included: to quantify the rates and directions of groundwater flow, to quantify the rates of
discharge from groundwater to surface water, and to support the risk assessments.

The following changes in the conceptual model have been made based on actual data from the Area
of Investigation and recent changes in risk-based screening levels:

= The distribution of B in groundwater at levels above current risk-based screening levels is very
limited.

= The distribution of B in surface water at levels above current risk-based screening levels is
very limited.

=  Groundwater flow is towards Brown Ditch.
= There is no migration of B at elevated levels in groundwater northward towards IDNL.

Based on these changes in the conceptual model, a numerical groundwater flow model is no longer
needed to meet the objectives listed in the FSP. Where quantitative evaluations are needed, for
example, to estimate local rates of groundwater discharge, analytical models (e.g., Darcy’s Law) may
be used.

Water Sampling Parameter Lists

As described in sections 2.4.3 and 2.4.4 of the FSP, the parameter lists for water sampling
(groundwater and surface water) may be modified after the third sampling event. The third sampling
event was conducted in January 2007. A formal request will be submitted to the USEPA before the
end of March with recommendations for specific changes to the parameter list to be implemented in
the fourth sampling event in April 2007.

Ecological Risk-Based Screening Levels
Prior to the meeting on February 20, 2007, three memoranda were provided to the EPA. These

memoranda discussed the corrected ecological screening level for B, and proposed modified
screening levels for dioxins/furans, and uranium. We would like USEPA review of these memoranda.

2
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With the agreed ecological screening levels, the evaluation of data obtained under the Yard 520 SAP
can proceed. In addition, finalization of the screening levels is important for the identification of the
parameter list for the background surface soil sampling to be conducted under the Yard 520 SAP (see
below).

Background Sampling under the Yard 520 SAP

A map identifying revised background surface soil locations was provided at the February 20, 2007
meeting. The locations of a few of the samples have been modified based on initial feedback received
at the meeting, specifically:

=  Sample locations SS005 and SS012 (organic soils) have been moved from locations that
could potentially be in the floodplain of Brown Ditch, and SS013 (organic soils) has been
moved as it could also potentially be affected by run-off from Railroad Avenue. They have
been moved to locations within IDNL.

=  Sample location SS023 (granular soil) was moved from along US Highway 20 to a much less
heavily trafficked location on Pine St.

A revised map of the proposed background sampling locations is attached. We would like to have the
locations finalized and access agreements obtained as soon as possible so that the sampling can be
conducted before the water sampling in April 2007.

The proposed analyte list for the background sampling includes: TAL metals plus boron, molybdenum,
sulfur and silicon.

References

ENSR. 2005a. Yard 520 Sampling and Analysis Plan, Pines Area of Investigation. September 2,
2005.

ENSR. 2005b. RI/FS Work Plan, Pines Area of Investigation, Volume 2: Field Sampling Plan.
September 16, 2005.
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April 16, 2007

Ms. Lisa Bradley

ENSR, International

2 Technology Park Drive

Westford, Massachusetts 01886-3140

RE: U.S. EPA Response to ENSR Requests to Amend the Remedial Investigation
at The Pines Site, Town of Pines, Indiana

Dear Ms. Bradley:

The following paragraphs reflect EPA’s response to requests from the potentially
responsible parties to modify the requirements of the Remedial Investigation for the Pines
Site in Town of Pines, Indiana. Most requests were made verbally during a meeting held
in Chicago on February 20, 2007. Written requests were then received by EPA on March
6, 2007.

1. Elimination of Study Area South of 1675 North:

EPA agrees that no additional sampling be required at private wells PW009, PW012, and
PW013 due to pinching out of the surficial aquifer and the screening of these wells in
deeper confined aquifers. However, the elimination of bottled water to those residents
may require a modification to the Administrative Order on Consent signed by EPA and
the potentially responsible parties. | will evaluate this and reply at a later date.

2. Elimination of Groundwater Flow Model Requirement:

ENSR’s proposal for the elimination of groundwater flow modeling due to anticipated
changes in the human health screening values for boron and molybdenum is not
approved. EPA does not agree with ENSR’s proposed change to the boron human health
screening level (see #8).

3. Background Soil Sampling Locations:

The locations of the background soil samples are acceptable provided that no sample
location have any indication of CCBs and that all samples collected near roadways are
located a minimum of distance of 15 feet from the nearest roadway.

For the purposes of the risk assessment, EPA will accept either a soil radionuclide

background value concentration of 2.1 pCi/g based on national data or the collection of
background soil samples that are representative in terms of soil type, soil depth, etc. If
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you choose to collect background samples it is important that the samples be collected in
non-impacted areas. In addition, background soil samples must not be collected from any
creek/ditch floodplain down-gradient of CCB-disposal areas. Guidance on background
sampling can be found in Section 4.5 of the Multi-Agency Radiation Survey and Site
Investigation Manual (MARSSIM).

4, Ecological Radionuclide Issues: 3) A February 16, 2007 memo from Dave
Mitchell of ENST proposed that the ecological screening level for radionuclides should
be (a) 92 mg/kg in soils and (b) 100 mg/kg in sediment. EPA does not agree with the
change. The 5mg/kg Uranium soil screening value will be retained since it represents a
benchmark for screening potential impacts to sensitive plants. EPA Region 5 and 6 have
adopted this value as a soil screening benchmark. Oak Ridge National Lab has also
adopted this value. The Sheppard 2005 paper, referenced in the memo form ENSR,
indicates that in sandy-sandy loam soil a toxic response to Uranium by a plant was
observed at 0.5 mg/kg. This study met the data acceptance criteria of this paper but is
below background in some areas. The presence of the IDNL warrants the use of a
sensitive value and the original value 5 mg/kg is suitable. This value can also be used for
an aquatic plant-based sediment benchmark for uranium. These numbers can be re-
evaluated if site-specific background is shown to be above this level.

5. Human Health Radionuclide Issues:

EPA has the following comments with regard to the March 6, 2007 Memo from Lisa
Bradley:

Section 2.1; Page 3: The basis for the residential soil PRG is described, but one risk
pathway not included is indoor radon, a pathway unique to radon isotopes and their
parent radionuclides.

Section 2.1; Page 4: Regarding Table 2, the means of the summary statistics for the
individual radionuclide contaminants are generally 3 times higher than the documented
background means. Documented background values should be used in the absence of
Site-specific background information. MARSSIM advises establishing a background
reference area when contaminants of concern are present in background.

Section 2.1; Page 4: The stated comparison of sample results to documented background
values is generally arbitrary and statistically non-defensible. EPA’s MARSSIM guidance
provides statistical methods that can be used to compare the sample results from survey
areas to background reference areas, when background reference area results are
available.

Section 2.2.1; Page 5: Scenario #1 in the human health screening risk assessment does
not appear to represent the Site RME based on previous visual inspections of at least one
residence at East Johns and Idaho where volumes considerably more than 200m* were
allegedly used as yard fill. Before exposure calculations can be accepted, they must
reference a percentage of CCBs that reflects actual sampling of the most impacted yards.
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The exposure scenarios should be reviewed to assure they are relevant to site-specific
conditions. In Scenario 1 for example, it is not appropriate to disregard exposure indoors
considering that a receptor could track contaminants indoors. Elimination of gardens
should be assessed, as well as the time spent outside.

Section 2.2.4; Page 6: It is premature to discuss clean-up levels. However, U.S. EPA’s
risk range for radionuclide sites does not extend up to 3x10™. Refer to "Establishment of
Cleanup Levels for CERCLA Sites with Radioactive Contamination” (OSWER Directive
9200.4-18) dated August 22, 1997. EPA generally sets site-specific remediation levels for
carcinogens at a level that represents an excess upper bound lifetime cancer risk to an
individual between 10 to 10°. Guidance that provides for cleanups outside this risk
range is not protective under CERCLA and shouldn’t be used to establish cleanup levels.
OSWER Directive 9200.4-18 (U.S. EPA 1997a) specifies that cleanup levels for
radioactive contamination at CERCLA sites should be established as they would for any
chemical that poses an unacceptable risk and the risks should be characterized in standard
Agency risk language consistent with CERCLA guidance. Cleanup levels not based on

an ARAR should be based on the carcinogenic risk range (generally 10-4 to 10-6, with
1076 as the point of departure and 1 x 10-6 used for PRGs) and expressed in terms of risk
(#x 10'#). While the upper end of the risk range is not a discrete line at 1 x 10-4, EPA
generally uses 1 x 104 in making risk management decisions. A specific risk estimate
around 10-4 may be considered acceptable if based on site-specific circumstances.

Section 3.1; Page 6: The literature review disregards current EPA Superfund guidance for
radiation site cleanups (see
http://www.epa.gov/superfund/resources/radiation/radarars.htm), as well as the unique
nature of radium isotopes, their radon decay products, and the cancer risk associated with
the accumulation of radon inside homes.

Section 3.2; Page 7: The background evaluation seems to highlight the more insignificant
qualities of the individual radionuclides in the uranium-238, thorium-232, and uranium-
235 decay series, neglecting that these are primarily ingestion and inhalation hazards,
especially in the case of radon isotopes in these decay series.

Section 3.2; Page 8: U.S. EPA’s risk range for radionuclide sites does not extend up to
3x10™. Refer to "Establishment of Cleanup Levels for CERCLA Sites with Radioactive
Contamination” (OSWER Directive 9200.4-18) dated August 22, 1997. EPA generally
sets site-specific remediation levels for carcinogens at a level that represents an excess
upper bound lifetime cancer risk to an individual between 10 to 10°. Guidance that
provides for cleanups outside this risk range is not protective under CERCLA and
shouldn’t be used to establish cleanup levels.

6. Dioxin/Furan Ecological Sediment Screening Levels: 2) A February 16, 2007
message from Dave Mitchell, of ENSR requests that: (a) the application of a 4% TOC is
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appropriate for the Site, resulting in a dioxin TEQ value of 0.48 ng/kg screening level, or
(b) that the surface water screening value used for the derivation of the sediment number
IS wrong because there aren't any appropriate fish in Brown Ditch, or (c) that the TCDD
screening values for sediment should take into account other references for screening
values. A subsequent memorandum from David Mitchell was emailed to EPA on April
12, 2007, with Site specific TOC data for the collected sediment samples.

Based on the low values recorded in the sediment sampling results, EPA will not require
additional sampling for dioxin/furans in support of the risk assessment. No significant
concentrations were recovered from the sample collection sites.

7. Ecological Screening Levels for Boron in Surface Water: In a February 16,
2007 message from Dave Mitchell with ENSR, a change in the ecological screening level
for boron was requested because of a computational error in the original calculation. It
appears that the initial boron surface water screening level of 1.6 ug/L was miscalculated.
The corrected value is 1,100 ug/L. This places it above other more conservative
screening values. A conservative value is appropriate because we are at the screening
stage and because the IDNL contains sensitive environments. A value of 750 ug/L, is
therefore acceptable. This is the USEPA Region 4 chronic surface water screening

benchmark.
8. Request for Changes to Human Health Screening Levels for Boron and
Molybdenum:

ENSR requests that, based on USEPA Region 9 PRGs, the screening levels for boron and
molybdenum be adjusted to 7300 ug/L and 180 ug/L respectively. According to USEPA
guidance (U.S. EPA 1993) and policy, screening levels for multiple chemicals in the
context of a Remedial Investigation use an HQ of 0.1 and not 1.0 for each contaminant.
Using HQ = 0.1 results in screening levels for boron and molybdenum of 730 ug/L and
18 ug/L respectively. Since, in the general hierarchy in the approved RI/FS Workplan, the
U.S. EPA RALSs are to be used before the PRGs, the RALs will remain the screening
level numbers. Once all COPCs have been established in the risk assessment, the HQ can
be adjusted accordingly.

9. Request for the Removal of Certain Analytes from Groundwater/Surface
Water Analyses

In a March 27, 2006 request to EPA, Elizabeth Perry, with ENSR, requested that
cadmium, chromium, copper, nickel, lead, thorium, zinc, and anionic surfactants, be
removed from the list of analytes for groundwater and surface water sampling. EPA
accepts the reasoning and agrees with the request.
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Please feel free to call me if you have any questions regarding these responses at (312)
353-4367.

Sincerely,

Tim Drexler
Remedial Project Manager

Cc: V. Blumenfeld, Brown, Inc.
D. Sullivan, NIPSCO
K. Herron, IDEM
B. Kay, USGS
S. Hicks, NPS
D. Karecki, USFWS
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Memorandum

Date: April 12, 2007

Ed Karecki, USFWS
To: Tim Drexler, USEPA
From: David Mitchell

Subject: Application of Sediment-Specific Dioxin
Screening Levels, Pines Area of
Investigation

Distribution: L Bradley DSullivan / VBlumenfeld /
NIPSCO Brown Inc.

This memorandum has been prepared in response to your call of April 5, 2007 regarding the details of
the February 2007 Dioxin/Furan Screening Levels Memo; specifically, the use of a value of 4% total
organic carbon (TOC) to derive TOC-adjusted sediment screening values. The 4% value is the midpoint
of arange (i.e., 3-5%) identified in a literature review referenced in a U.S. EPA ecological risk guidance
document (1999). If you recall, ENSR used the 4% value because the memo addressed just the Yard
520 soil samples and these soil samples were not analyzed for TOC.

As we discussed, site-specific TOC data for sediments in Brown Ditch are now available from the
second round of sampling. Therefore, we are able to derive and apply TOC-adjusted sediment
screening values on a sample-by-sample basis, for samples from the West Branch of Brown Ditch at
locations both upstream and downstream of Yard 520. Attachment 1 presents the congener data and
TEQs for the surficial and deeper (sub-surficial) sediment dioxin samples collected in October 2006.

Table 1 provides a simplified version of the data and summarizes the sample-specific TOC-adjusted
dioxin ecological screening levels for sediment, based on application of the sample-specific TOC to the
U.S. EPA Region 5 ESL. The data are arranged in order of upstream to downstream in the West
Branch of Brown Ditch (BD-WB) for the surficial sediments (i.e., 0-6 inches). The surficial sediments
were considered because they are the ecologically appropriate media to use to estimate exposure to
wildlife receptors. We also presented the deeper (sub-surficial) sediments. The surficial sediments
generally have the higher concentrations of constituents of interest.

The TOC content in surficial samples from BD-WB ranges from 0.91 to 4.66% (Table 1), reflecting the
range of sandy to peaty conditions in these samples. The corresponding TOC-adjusted U.S. EPA
Region 5 sediment screening values range from 0.11 to 0.56 ng/kg for the sample-specific TOC values.

A Trusted Global Environmental, Health and Safety Partner
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Table 1. Summary Table of EEQs for Brown Ditch — West Branch surficial sediment locations.

Upstream Upstream Downstream Downstream Downstream
SW-001 SW-020 SW-022 SW-023* SW-024

TOC (%) 1.21 1.15 4.66 3.68 0.91
Region 5 TOC-adj. ESL (ng/kg): 0.15 0.14 0.56 0.44 0.11
Avian TCDD-TEQ (ng/kg) : 0.11 0.048 0.53 0.037 0.036
Mammalian TCDD-TEQ (ng/kg): 0.26 0.051 0.71 0.044 0.039
Avian TCDD-TEQ EEQ: 0.73 0.33 0.95 0.11 0.33
Mammalian TCDD-TEQ EEQ: 1.7 0.36 1.3 0.14 0.36

! Duplicate results averaged

In addition, we have compared the cumulative 2,3,7,8-tetrachlorodibenzo-p-dioxin toxic equivalence
concentrations (TCDD-TEQ) for the surficial sediment concentrations to the ESLs to derive
Environmental Effects Quotients (EEQs) for avians and mammals. The EEQ is calculated by dividing
an estimated environmental concentration (i.e., the TCDD-TEQ concentration) by the site-specific TOC-
adjusted screening value, using the equation shown below:

EEQ (unitless) = Estimated Environmental Concentration (ng/kg) / Screening Value (ng/kg)

Table 1 presents several important conclusions from the data. First, none of the surficial sediment
samples exceeded the avian screening value. Second, for the mammalian screening values, there were
two EEQs greater than one. The largest of the two was at SWO001 (EEQ = 1.7), an upstream location;
and the second, smaller one was at SW022 (EEQ = 1.3), a downstream location. Of the two sediment
sample locations where the EEQ is higher, the largest EEQ is at the upstream location. Also, these
results do not show a pattern of increased risk due to dioxin in sediments at downstream locations. Of
the three locations were the EEQ is low, the EEQ for the upstream location is greater than or equal to
the EEQs for the two downstream locations.

We also reviewed the data for the two deep (0.5 — 1ft) sediment samples collected in October 2006.
One of these deep samples (SW023) has higher EEQ values (2.2 for avians and 4.4 for mammals).
However, these values are not indicative of increased dioxin concentrations at SW023, but rather reflect
the extremely low TOC value (0.21%) at this location resulting in an extremely low TOC-adjusted ESL.
Neither the other deep sample (SW022) nor the overlying surficial sample located at SW-023 has an
EEQ greater than 1.0.

The attached spreadsheet also contains the alternative sediment screening values for dioxin
recommended by ENSR (i.e., low risk sediment concentrations (U.S. EPA, 1993)), and described in the
February 2007 memo. These low risk sediment screening values are presented in the left hand column
in the bottom two rows of the spreadsheet. Comparing these low risk screening values to the sediment
concentrations show that none of the dioxin concentrations upstream or downstream exceed them.

Overall, these results are consistent with the prior presentation and evaluation of the Yard 520 soils
provided earlier this year. We believe these results fully support the removal of dioxin as a constituent
of potential ecological concern for further sampling and ecological risk assessment. We would be
happy to discuss these results further with you.

A Trusted Global Environmental, Health and Safety Partner
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Attachment 1. Dioxin Data for Brown Ditch- West Branch samples.

ENSR

Upstream Upstream Downstream Downstream Downstream Downstream Deeper Deeper
SW001 SW020 SW022 SW023 SW023 duplicate SW024 SW022 SW023
0-0.5ft 0-0.5ft 0-0.5ft 0-0.5ft 0-0.5ft 0-0.5ft 0.5-1ft 0.5-1ft
Chemical Name Unit 10/13/2006 10/25/2006 10/24/2006 10/24/2006 10/24/2006 10/24/2006 10/24/2006 10/24/2006
1,2,3,4,6,7,8-HEPTACHLORODIBENZO-P-DIOXIN | ng/kg 10.646 0.691U 14.12U 1.185U 2.993 U 0.297 U 6.077 U 4.521U
1,2,3,4,6,7,8-HpCDF ng/kg 3.718 0.252 UJK 3.735U 0.244 U 0.831 UJK 0.068 U 1.514 U 0.922U
1,2,3,4,7,8,9-HpCDF ng/kg 0.154 U 0.1U 0.228 U 0.103 U 0.096 U 0.096 U 0.169 U 0.072U
1,2,3,4,7,8-HEXACHLORODIBENZO-P-DIOXIN ng/kg 0.058 U 0.069 U 0.112U 0.064 U 0.094 U 0.052 U 0.091U 0.054 U
1,2,3,4,7,8-HxCDF ng/kg 0.33U 0.048 U 0.486 U 0.035U 0.13U 0.035U 0.26 U 0.124 UJK
1,2,3,6,7,8-HEXACHLORODIBENZO-P-DIOXIN ng/kg 0.509 J 0.063 U 0.537J 0.058 U 0.086 U 0.048 U 0.18 JK 0.171 JK
1,2,3,6,7,8-HxCDF ng/kg 0.1U 0.045U 0.276 J 0.033U 0.071U 0.033U 0.115U 0.055 U
1,2,3,7,8,9-HEXACHLORODIBENZO-P-DIOXIN ng/kg 0.057 U 0.067 U 0.413J 0.062 U 0.091U 0.051U 0.231J 0.053 U
1,2,3,7,8,9-HxCDF ng/kg 0.157 U 0.064 U 0.235U 0.047 U 0.101U 0.047 U 0.165U 0.079 U
1,2,3,7,8-PENTACHLORODIBENZOFURAN ng/kg 0.042U 0.041U 0.188 J 0.048 U 0.049U 0.033U 0.08 U 0.035 U
1,2,3,7,8-PENTACHLORODIBENZO-P-DIOXIN ng/kg 0.059 U 0.066 U 0.342J 0.049 U 0.057 U 0.055 U 0.101U 0.048 U
2,3,4,6,7,8-HxCDF ng/kg 0.12U 0.052U 0.247 J 0.039 U 0.097 J 0.039 U 0.135U 0.065 U
2,3,4,7,8-PeCDF ng/kg 0.041U 0.04 U 0.087 U 0.047 U 0.048 U 0.032U 0.078 U 0.034 U
2,3,7,8-TCDD ng/kg 0.028 U 0.032U 0.06 U 0.032U 0.036 U 0.031U 0.044 U 0.023 U
2,3,7,8-TETRACHLORODIBENZOFURAN ng/kg 0.056 U 0.048 U 1.332U 0.088 U 0.088 U 0.059 U 0.127 U 0.582 U
OCDD ng/kg 75.499 J 8.342U 400.768 15.423 U 46.484 U 4.038 U 213.514 109.461
OCDF ng/kg 9.657 J 0.35J 8.173J 0.653 JK 2.207J 0.128 U 3.298 J 2.105J
TOTAL ORGANIC CARBON (TOC) % 1.21 1.15 4.66 3.68 -- 0.909 3.50 0.208
Sample-specific TOC- adjusted R5 ESL (b)| ng/kg 0.15 0.14 0.56 0.44 0.44 0.11 0.42 0.025
TCDD-TEQ - Bird (a) ng/kg 0.11 0.046 0.53 0.037 0.057 0.036 0.12 0.054
TCDD-TEQ - Mammal (a) ng/kg 0.26 0.051 0.71 0.044 0.078 0.039 0.21 0.11
U.S. EPA Ecological
Screening Values
TCDD-TEQ - Bird (a) 21 (c) ng/kg 0.11 0.046 0.53 0.037 0.057 0.036 0.12 0.054
TCDD-TEQ - Mammal (a) 2.5 (c) ng/kg 0.26 0.051 0.71 0.044 0.078 0.039 0.21 0.11
Notes:

TCDD-TEQ - 2,3,7,8-tetrachlorodibenzo-p-dioxin toxic equivalence concentration.
Highlighting indicates that TCDD-TEQ is greater than the screening level.

(a) - Calculated per Human Health and/or Ecological Work Plan, using updated TEFs for mammals (Van den Berg, 2005).

(b) - USEPA Region 5 Ecological Screening Level for Sediment (0.12 ng/kg; U.S. EPA, 2003) adjusted to sample-specific TOC.

(c) - USEPA low risk sediment concentration (U.S. EPA, 1993)
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April 16, 2007

Ms. LisaBradley

ENSR, International

2 Technology Park Drive

Westford, Massachusetts 01886-3140

RE: U.S EPA Responseto ENSR Requeststo Amend the Remedial I nvestigation
at The Pines Site, Town of Pines, Indiana

Dear Ms. Bradley:

The following paragraphs reflect EPA’ s response to requests from the potentially
responsible parties to modify the requirements of the Remedial Investigation for the Pines
Sitein Town of Pines, Indiana. Most requests were made verbally during a meeting held
in Chicago on February 20, 2007. Written requests were then received by EPA on March
6, 2007.

1 Elimination of Study Area South of 1675 North:

EPA agrees that no additional sampling be required at private wells PW009, PWO012, and
PW013 due to pinching out of the surficial aquifer and the screening of these wellsin
deeper confined aquifers. However, the elimination of bottled water to those residents
may reguire a modification to the Administrative Order on Consent signed by EPA and
the potentially responsible parties. | will evaluate thisand reply at alater date.

2. Elimination of Groundwater Flow Model Requirement:

ENSR’s proposal for the elimination of groundwater flow modeling due to anticipated
changes in the human health screening values for boron and molybdenum is not
approved. EPA does not agree with ENSR’ s proposed change to the boron human health
screening level (see #8).

3. Background Soil Sampling L ocations:

The locations of the background soil samples are acceptable provided that no sample
location have any indication of CCBs and that all samples collected near roadways are
located a minimum of distance of 15 feet from the nearest roadway.

For the purposes of the risk assessment, EPA will accept either a soil radionuclide

background value concentration of 2.1 pCi/g based on national data or the collection of
background soil samples that are representative in terms of soil type, soil depth, etc. If
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you choose to collect background samples it is important that the samples be collected in
non-impacted areas. In addition, background soil samples must not be collected from any
creek/ditch floodplain down-gradient of CCB-disposal areas. Guidance on background
sampling can be found in Section 4.5 of the Multi-Agency Radiation Survey and Site
Investigation Manual (MARSSIM).

4, Ecological Radionuclide Issues: 3) A February 16, 2007 memo from Dave
Mitchell of ENST proposed that the ecological screening level for radionuclides should
be (a) 92 mg/kg in soils and (b) 100 mg/kg in sediment. EPA does not agree with the
change. The 5mg/kg Uranium soil screening value will be retained since it represents a
benchmark for screening potential impacts to sensitive plants. EPA Region 5 and 6 have
adopted this value as a soil screening benchmark. Oak Ridge National Lab has also
adopted this value. The Sheppard 2005 paper, referenced in the memo form ENSR,
indicates that in sandy-sandy loam soil atoxic response to Uranium by a plant was
observed at 0.5 mg/kg. This study met the data acceptance criteria of this paper but is
below background in some areas. The presence of the IDNL warrants the use of a
sensitive value and the original value 5 mg/kg is suitable. This value can also be used for
an aquatic plant-based sediment benchmark for uranium. These numbers can be re-
evauated if site-specific background is shown to be above this level.

5. Human Health Radionuclide | ssues:

EPA has the following comments with regard to the March 6, 2007 Memo from Lisa
Bradley:

Section 2.1; Page 3: The basisfor the residential soil PRG is described, but one risk
pathway not included isindoor radon, a pathway unique to radon isotopes and their
parent radionuclides.

Section 2.1; Page 4: Regarding Table 2, the means of the summary statistics for the
individual radionuclide contaminants are generally 3 times higher than the documented
background means. Documented background values should be used in the absence of
Site-specific background information. MARSSIM advises establishing a background
reference area when contaminants of concern are present in background.

Section 2.1; Page 4: The stated comparison of sample results to documented background
valuesis generally arbitrary and statistically non-defensible. EPA’s MARSSIM guidance
provides statistical methods that can be used to compare the sample results from survey
areas to background reference areas, when background reference area results are
available.

Section 2.2.1; Page 5: Scenario #1 in the human health screening risk assessment does
not appear to represent the Site RME based on previous visual inspections of at least one
residence at East Johns and |daho where volumes considerably more than 200m?* were
allegedly used as yard fill. Before exposure cal cul ations can be accepted, they must
reference a percentage of CCBs that reflects actual sampling of the most impacted yards.
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The exposure scenarios should be reviewed to assure they are relevant to site-specific
conditions. In Scenario 1 for example, it is not appropriate to disregard exposure indoors
considering that a receptor could track contaminants indoors. Elimination of gardens
should be assessed, as well as the time spent outside.

Section 2.2.4; Page 6: It is premature to discuss clean-up levels. However, U.S. EPA’s
risk range for radionuclide sites does not extend up to 3x10™. Refer to "Establishment of
Cleanup Levelsfor CERCLA Sites with Radioactive Contamination” (OSWER Directive
9200.4-18) dated August 22, 1997. EPA generally sets site-specific remediation levels for
carcinogens at alevel that represents an excess upper bound lifetime cancer risk to an
individual between 10 to 10°®. Guidance that provides for cleanups outside this risk
range is not protective under CERCLA and shouldn’t be used to establish cleanup levels.
OSWER Directive 9200.4-18 (U.S. EPA 1997a) specifies that cleanup levelsfor
radioactive contamination at CERCLA sites should be established as they would for any
chemical that poses an unacceptable risk and the risks should be characterized in standard
Agency risk language consistent with CERCLA guidance. Cleanup levels not based on

an ARAR should be based on the carcinogenic risk range (generally 10-4 to 10-6, with
1076 as the point of departure and 1 x 106 used for PRGs) and expressed in terms of risk
(# x 10-%#). While the upper end of the risk range is not adiscrete line at 1 x 10-4, EPA
generally uses 1 x 10-4 in maki ng risk management decisions. A specific risk estimate
around 104 may be considered acceptable if based on site-specific circumstances.

Section 3.1; Page 6: The literature review disregards current EPA Superfund guidance for
radiation site cleanups (see
http://www.epa.gov/superfund/resources/radiation/radarars.htm), as well as the unique
nature of radium isotopes, their radon decay products, and the cancer risk associated with
the accumulation of radon inside homes.

Section 3.2; Page 7: The background evaluation seems to highlight the more insignificant
qualities of the individual radionuclides in the uranium-238, thorium-232, and uranium-
235 decay series, neglecting that these are primarily ingestion and inhalation hazards,
especially in the case of radon isotopes in these decay series.

Section 3.2; Page 8: U.S. EPA’srisk range for radionuclide sites does not extend up to
3x10™. Refer to "Establishment of Cleanup Levelsfor CERCLA Sites with Radioactive
Contamination” (OSWER Directive 9200.4-18) dated August 22, 1997. EPA generaly
sets site-specific remediation levels for carcinogens at alevel that represents an excess
upper bound lifetime cancer risk to an individual between 10 to 10°. Guidance that
provides for cleanups outside this risk range is not protective under CERCLA and
shouldn’t be used to establish cleanup levels.

6. Dioxin/Furan Ecological Sediment Screening Levels. 2) A February 16, 2007
message from Dave Mitchell, of ENSR requests that: (a) the application of a4% TOC is
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appropriate for the Site, resulting in adioxin TEQ value of 0.48 ng/kg screening level, or
(b) that the surface water screening value used for the derivation of the sediment number
iswrong because there aren't any appropriate fish in Brown Ditch, or (c) that the TCDD
screening values for sediment should take into account other references for screening
values. A subsequent memorandum from David Mitchell was emailed to EPA on April
12, 2007, with Site specific TOC datafor the collected sediment samples.

Based on the low values recorded in the sediment sampling results, EPA will not require
additional sampling for dioxin/furansin support of the risk assessment. No significant
concentrations were recovered from the sample collection sites.

7. Ecological Screening Levelsfor Boron in Surface Water: In a February 16,
2007 message from Dave Mitchell with ENSR, a change in the ecological screening level
for boron was requested because of a computational error in the original calculation. It
appears that the initial boron surface water screening level of 1.6 ug/L was miscal culated.
The corrected valueis 1,100 ug/L. This placesit above other more conservative
screening values. A conservative value is appropriate because we are at the screening
stage and because the IDNL contains sensitive environments. A value of 750 ug/L, is
therefore acceptable. Thisisthe USEPA Region 4 chronic surface water screening
benchmark.

8. Request for Changesto Human Health Screening Levelsfor Boron and
Molybdenum:
ENSR requests that, based on USEPA Region 9 PRGs, the screening levels for boron and
molybdenum be adjusted to 7300 ug/L and 180 ug/L respectively. According to USEPA
guidance (U.S. EPA 1993) and policy, screening levels for multiple chemicalsin the
context of a Remedial Investigation use an HQ of 0.1 and not 1.0 for each contaminant.
Using HQ = 0.1 resultsin screening levels for boron and molybdenum of 730 ug/L and
18 ug/L respectively. Since, in the general hierarchy in the approved RI/FS Workplan, the
U.S. EPA RALs are to be used before the PRGs, the RALs will remain the screening
level numbers. Once all COPCs have been established in the risk assessment, the HQ can
be adjusted accordingly.

0. Request for the Removal of Certain Analytesfrom Groundwater/Surface
Water Analyses

In aMarch 27, 2006 request to EPA, Elizabeth Perry, with ENSR, requested that
cadmium, chromium, copper, nickel, lead, thorium, zinc, and anionic surfactants, be
removed from the list of analytes for groundwater and surface water sampling. EPA
accepts the reasoning and agrees with the request.
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Please feel freeto call meif you have any guestions regarding these responses at (312)
353-4367.

Sincerely,

Tim Drexler
Remedial Project Manager

Cc: V. Blumenfeld, Brown, Inc.
D. Sullivan, NIPSCO
K. Herron, IDEM
B. Kay, USGS
S. Hicks, NPS
D. Karecki, USFWS
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Bradley, Lisa

From: Drexler.Timothy@epamail.epa.gov

Sent: Friday, February 01, 2008 4:06 PM

To: Bradley, Lisa

Cc: alanmurray5@comcast.net; peggy@tory.adsnet.com; silvestri@ameritech.net;

budprast@comcast.net; pakysel@hotmail.com; helenmolinaro@comcast.net; Perry,
Elizabeth; pete_penoyer@nps.gov; kherron@idem.in.gov; Bob_Daum@nps.gov;
scott_hicks@nps.gov; dale_engquist@nps.gov; dsullivan@nisource.com;
vblumenfeld@bibtc.com; Jablonowski.Eugene@epamail.epa.gov

Subject: Re: Extension of Pines Rl Due Date

Hi Lisa:

This message confirms our phone conversation yesterday regarding
additional background sample analysis. The due date for the RI Report is
extended 30 days from the original April 17, 2008 date in order for the
background soil samples to be analyzed to establish Site-specific
radiological background. EPA had offered to perform the analyses at no
charge. The Pines Site PRPs have decided that they will utilize their
own laboratory and perform the analysis in accordance with the Site"s
approved QAPP. EPA has no objection.

1 look forward to the RI Report.

Tim Drexler

Remedial Project Manager

Superfund Division

United States Environmental Protection Agency
77 W. Jackson Blvd., SR-6J

Chicago, Illinois 60604-3590

phone: 312.353.4367
fax: 312.886.4071

"Perry,

Elizabeth"

<EPerry@ensr_aec

om.com> To
Timothy Drexler/R5/USEPA/USQEPA,

01/18/2008 03:08 <kherron@idem. in.gov>

PM cc

"Bradley, Lisa"
<lbradley@ensr.aecom.com>

Subject
Pines RI

Tim and Kevin - This is to let you know we finished the visual
1
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inspections of suspected CCBs in the Pines Area of Investigation today.
Based on the schedules in AOC Il and the RI/FS Work Plan, the draft RI
Report is due to you in 90 days, or April 17, 2008.

Please feel free to call if you have any questions!
Elizabeth

A. Elizabeth Perry, P.G.
Senior Hydrogeologist
ENSR

Westford, MA, USA

tel: 978-589-3167

fax: 978-589-3100
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DATA USABILITY ASSESSMENT
YARD 520
PINES AREA OF INVESTIGATION

The investigation conducted under the Yard 520 Sampling and Analysis Plan (SAP) (ENSR, 2005b) in the
Pines Area of Investigation focused on the collection of samples of coal combustion by-products (CCBs) in
Yard 520, samples of sediment adjacent to and upgradient of Yard 520, and samples of background soils.
The analytes for the CCB samples were polycyclic aromatic hydrocarbons (PAHS), polychlorinated dibenzo-
p-dioxins (PCDDs), polychlorinated dibenzofurans (PCDFs), and radionuclides. Based on these results and
correspondence with the U.S. Environmental Protection Agency (USEPA), the analytes for the sediment
samples were PCDDs/PCDFs and radionuclides. Based on the results of these samples and
correspondence with USEPA, the background samples were analyzed for radionuclides (inorganic analyses
of the background samples are addressed in the Remedial Investigation Report (ENSR, 2008)). The
purpose of the sampling is to determine if PAHs, PCDDs/PCDFs, and radionuclides are present in CCBs at
concentrations that may have an affected on human and ecological health.

This Data Usability Assessment (DUA) discusses the analytical laboratories, analytical parameters,
analytical methodologies, data validation approach, and the usability of the analytical results, based on the
results of the data validation process. The primary objective of the data review and usability evaluation was
to determine that appropriate data were used in the evaluation of the investigation results.

Laboratories

Analyses of all samples collected were performed by the laboratories indicated in the table below. The
analyses were performed in accordance with USEPA-approved analytical protocols as specified in Appendix
C - Quality Assurance Project Plan (QAPP) of the Yard 520 SAP (ENSR, 2005b). The table below indicates
the laboratories used for the project and analyses performed at each laboratory.

Sampling Event
Laboratory and Location Parameter
September 2005 Coal Combustion By-Product (CCB) Sampling
Columbia Analytical Services Polycyclic aromatic hydrocarbons (PAHSs)
Rochester, NY (CAS-Rochester)
General Engineering Laboratories (GEL) Total uranium (U), U-235, and U-238 by Inductively
Charleston, SC Coupled Plasma-Mass Spectrometry (ICP-MS);
Various radionuclides by gamma spectrometry

Columbia Analytical Services Polychlorinated dibenzo-p-dioxins/Polychlorinated
Houston, TX (CAS-Houston) dibenzofurans (PCDDs/PCDFs)
October 2006 Sediment Sampling
Columbia Analytical Services PCDDs/PCDEs
Houston, TX (CAS-Houston)
GEL Total U by ICP-MS;
Charleston, SC Various radionuclides by gamma spectrometry
April/May 2007 Background Soil Sampling
GEL Total U by ICP-MS;
Charleston, SC Various radionuclides by gamma spectrometry
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Overall quality of sample results is a function of proper sample management. Management of samples
began at the time of collection and continued throughout the analysis process. Established industry
standards for sample collection were followed to ensure that samples were collected, managed properly and
consistently, and to optimize the likelihood that the resultant data were valid and representative.

Data Validation

Data validation was performed by ENSR to assess that the collected analytical data were scientifically
defensible, properly documented, of known quality, and met project objectives. Data validation included the
verification and validation of analytical procedures, quality control (QC), calibration, and data reduction.

The data packages received full validation or limited validation. The full validation incorporated reviewing
the summary forms and raw data, whereas the limited validation was performed using information presented
on summary forms only. The following table indicates the QC parameters evaluated for the full and limited
validations, where applicable to the method:

QC Parameter Full Validation Limited
Completeness of deliverable N N

\/

Agreement of analyses conducted with chain-of-custody (COC)
requests
Holding times and sample preservation

Initial and continuing calibrations

Instrument tuning

Chemical yield (tracers and carriers)

Laboratory and field blank contamination

Field and laboratory duplicates

< | 2| 2| <] <2 < | <] <

< | 2| 2| <

Matrix spike/matrix spike duplicate (MS/MSD) recoveries and
relative percent differences (RPDs)
Post-digestion spike (PDS) recoveries

Laboratory control sample (LCS) and laboratory control sample
duplicate (LCSD) recoveries

Internal standard performance

ICP serial dilution results

ICP interference check sample (ICS) results

< 2| 2| 2| < <

Calculation and transcription verifications (i.e., verifying summary
data against raw data)

Compound Identification (i.e., verifying spectrum/chromatograms) Y
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The analytical data were evaluated with reference to the following validation guidelines/documents:

e USEPA Contract Laboratory Program National Functional Guidelines for Inorganic Data Review
(February 1994 and October 2004),

e Department of Energy Evaluation of Radiochemical Data Usability (1997),

e Multi-Agency Radiological Laboratory Analytical Protocols Manual (MARLAP), July 2004,

o USEPA Analytical Services Branch (ASB) National Functional Guidelines for Chlorinated Dibenzo-
p-Dioxins (CDDs) and Chlorinated Dibenzofurans (CDFs) Data Review, EPA-540-R-05-001
(September 2005),

e USEPA Contract Laboratory Program National Functional Guidelines for Organic Data Review
(October 1999),

e Region 5 Standard Operating Procedure for Validation of CLP Organic Data (USEPA Region 5
Superfund Technical Support Section, February 1997).

In addition, the QC criteria specified in the analytical method and/or the Yard 520 QAPP (Appendix C of
ENSR, 2005b) were used to evaluate the analytical data. Where necessary, the data validation protocols
were modified to reflect differences in analytical methodology and to incorporate the project-specific
acceptance criteria defined in the Yard 520 QAPP or the method criteria, whichever was more stringent.

Validation reports were prepared for each data package validated. The reports summarize the samples
reviewed, parameters reviewed, nonconformances with the established criteria, and validation actions
(including application of data qualifiers). Data qualifiers were consistent with the above referenced USEPA,
DOE, and/or MARLAP validation guidelines/documents, and consisted of the following:

Qualifier Definition
J The result is an estimated quantity; the associated numerical value is the approximate
concentration of the analyte in the sample.
J+ The result is an estimated quantity, but the result may be biased high.
J- The result is an estimated quantity, but the result may be biased low.
U The analyte was analyzed for, but was not detected above the sample reporting limit.
uJ The analyte was not detected above the sample reporting limit; and the reporting limit is
approximate.
R The data are unusable. The sample result is rejected due to serious deficiencies. The
presence or absence of the analyte cannot be verified.
B The result may be a false positive (totally attributed to blank contamination) (for
radiochemical data only).
JB The result may be biased high (partially attributed to blank contamination) (for
radiochemical data only).
JK Estimated, tentative identification (for PCDD/PCDF data only).
UJK Estimated nondetect, tentative identification (for PCDD/PCDF data only).

According to the Yard 520 QAPP (Appendix C of ENSR, 2005b), a minimum of ten percent of the routine
chemical and radionuclide data were to be subjected to full validation and the remainder was to receive
limited validation. In addition, the percentage of data selected for full validation was to be representative of
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all matrices and analyses. Since only one or two data packages were submitted by the laboratory per
parameter group, the majority of the data received full validation.

The table below indicates the distribution of data subjected to full validation by matrix and analysis:

Percentage of Data Subjected to Full Validation

Analysis Percentage Analysis Percentage
Radiochemical 81% U-235, U-238, and Total U by ICP/MS 86%
PCDDs/PCDFs 100% PAHs 100%

The remaining data for the above parameters were subjected to a limited review, using QC summary forms.
The associated data validation reports are included in Attachment D.

Data Usability Assessment

This section describes the procedures used to evaluate the acceptability of data for use in the Yard 520
investigation. The data discussed in this data usability assessment consist of data for PAHs, PCDDs,
PCDFs, radionuclides by gamma spectrometry, and U-235, U238, and total U by ICP/MS. The data are
from 15 CCB soil locations sampled in September 2005, 8 sediment samples from October 2006, and 33
background surface soil locations sampled in April/May 2007 (see Yard 520 SAP, ENSR, 2005b).

The evaluation of the quality of the data gathered for this project can be defined in terms of the following
elements: completeness, sensitivity, representativeness, precision, and accuracy. The basics of these
elements are discussed below.

The data gathered have both a field and a laboratory component. Environmental samples were collected in
the field and were sent to a laboratory for analysis. Therefore, the data usability assessment reviews both
the field and laboratory components of each data usability element, as applicable.

Completeness has both a field and a laboratory component. The purpose of this element is to determine
whether all of the samples specified for collection in the project plans (e.g., the Yard 520 SAP) were
collected in the field, whether the specified analytical measurements were performed on those samples by
the laboratory, and then whether the data were determined to be valid during the data validation process.

Sensitivity is an element that applies only to the laboratory analysis of the environmental sample. The
purpose of this element is to determine whether the laboratory was able to meet the target reporting limits
(RLs) specified in the QAPP. As one of the end uses of the data is for risk assessment, the target RLs are
selected in part on the project data quality levels (DQLSs), which are both human health and ecological risk-
based levels. Efforts were made in the development of the QAPP to identify analytical methods that could
achieve the DQLs.

Representativeness applies to both the sampling and analytical programs. With regards to the sampling
program, representativeness is an estimation of the extent to which the sampling program design
adequately reflects the environmental conditions of Yard 520. The Yard 520 SAP addresses the sampling
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program design aspect of representativeness. Another aspect of representativeness is whether the
samples are reflective of the media being sampled. With regards to the analytical program,
representativeness is dependent upon the use of established and approved procedures for sample
handling, preservation, and storage; adherence to approved and appropriate analytical techniques; and
conformance to sample holding times.

Precision is a measure of the degree to which two or more measurements are in agreement with each
other. Field precision is assessed through the collection and analysis of field duplicate samples. Laboratory
precision is assessed through the analysis of laboratory duplicates. Comparison of the results provides an
estimate of the precision of the sample collection and analytical methods.

Accuracy is a measure of the degree of agreement between the measured value and an accepted reference
or true value. Accuracy is a laboratory assessment element, and is evaluated based on the use of internal
laboratory QC samples and standards.

The individual elements used to evaluate the quality of the data gathered for this project are discussed in
detail below.

Completeness

As defined in the Yard 520 QAPP (Appendix C of ENSR, 2005b), field completeness is evaluated to
determine whether all of the samples specified for collection in the project plans were collected and
submitted for laboratory analysis. It is a measure of the amount of valid samples obtained during all
sampling for the project. The field completeness objective, as specified in the Yard 520 QAPP, was greater
than 90%, and was met for the program in that all samples that were collected and designated for analysis
were valid and were analyzed and reported by the laboratory. (Note that changes to the original SAP were
documented and approved by USEPA, and are not considered to affect the completeness of the work.)

Laboratory completeness is the ratio of the number of valid measurements compared to all the
measurements taken in the project. The laboratory completeness objective as specified in the Yard 520
QAPP was greater than 95%. The overall laboratory completeness for the September 2005, October 2006,
and April/May 2007 sampling events was greater than the QAPP requirement of 95%. Thus, the data
generated were found to meet the completeness objectives and to be reliable and acceptable for use.

Sensitivity

Sensitivity of analytical data is demonstrated by the laboratory RLs. The target RLs were selected in part by
consideration of the DQLs to be achieved and in part by consideration of the likelihood of detectable
concentrations above the DQL, as in the case of PCDDs/PCDFs, the actual ability of the laboratory to attain
reporting limits at the DQLs and the cost-effectiveness of implementing additional, more sensitive methods
in the initial stage of the investigation. The laboratories used their most recent detection limit study results
to report analytical results.

As per the Yard 520 SAP, equipment blanks associated with the collected field samples were collected and
submitted for analysis. Based on the Yard 520 QAPP requirements, positive results were reported between
the method detection limits (MDLs) and project reporting limits (RLs) for all analytes. The laboratory
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assigned “B” or “J” qualifiers to results below the project RLs. These “B” and “J” qualifiers were replaced
with “J” qualifiers as a result of the data validation to indicate the results were estimated due to uncertainty
below the RL. In addition, the laboratory assigned “K” and “JK” qualifiers to PCDDs/PCDFs data for results
that were considered to be “Estimated Maximum Potential Concentrations” (EMPCs) because not all the
identification QC criteria were met. The “K” and “JK’ qualifiers were retained during data validation to
indicate the positive results were estimated. Approximately 9% of the positive results were qualified as
estimated (flagged as “J” or “JK”") during validation because the results were detected at concentrations
below the project RLs and or did not meet all the identification criteria.

The RLs met the project DQLs for all the analytes in September 2005, October 2006, and April/May 2007
sampling events.

Representativeness

The sampling program design and the sampling activities were conducted according to the objectives of the
project SAP. Deviations or modifications from the USEPA-approved sampling plan were documented and
approved by USEPA.

With regards to the analytical program, representativeness is dependent upon the use of established and
approved procedures for sample handling, preservation, and storage; adherence to approved and
appropriate analytical techniques; and conformance to sample holding times. No data were rejected on the
basis of representativeness. However, the holding time was exceeded for the PAH analyses, and the cooler
temperatures were exceeded for the U-235, U-238, and total U analyses by ICP-MS. Therefore, all
detected and nondetected PAH results, and U-235, U-238, and total U results by ICP-MS from the
September 2005 sampling event, which represents 13% of the overall Yard 520 data, were estimated
(flagged as “J” or “UJ").

No other issues related to sample handling and analyses, which could adversely affect data quality, were
noted. The PAH and U results by ICP-MS are considered usable for the project objectives.

Precision

Precision is a measure of the degree to which two or more measurements are in agreement. Field precision
was assessed through the collection and measurement of field duplicates at a rate of one duplicate per ten
field samples. The field precision objective, measured through the calculation of relative percent difference
(RPD), was 30% RPD for U by ICP-MS, PCDD/PCDF analysis, and radionuclide analysis, and was 50%
RPD for PAH analysis. RPDs for all analyses met the criteria, with the exception the radionuclide data.
Approximately 1% of the data collected during the Yard 520 sampling events were qualified as estimated
(“J" or “UJ") due to field duplicate precision nonconformances. The affected parameters were two
nondetected octachlorinated dibenzodioxins (OCDD) data points, and six detected U-238 and six detected
total uranium data points.

Precision in the laboratory was assessed through the calculation of RPD for duplicate samples, either as
matrix spike/matrix spike duplicates (MS/MSDs) or as laboratory duplicates, depending on the parameter.
Approximately 1% of the data collected during the Yard 520 sampling events were qualified as estimated
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(“J" due to laboratory duplicate precision nonconformances. The affected data were ten detected U-234
data points.

Overall, precision objectives for the program were met, except for approximately 2% of the data. Data
affected by precision nonconformances are considered estimated and are usable for project objectives.

Accuracy

Accuracy is the degree of agreement between the observed value and an accepted reference or true value.
Accuracy was assessed by evaluating instrument tuning/calibration; internal standards; cleanup standards;
serial dilutions; ICP ICS results; recoveries of spiked samples such as MS/MSDs, LCSs, and PDSs; and by
evaluating field blank (i.e., equipment) and laboratory blank (i.e., method/preparation, instrument)
contamination including instrument drift.

All data were determined to be valid, with select results (approximately 9% of the total number of data
points) being qualified based on blank contamination, calibration, matrix spike, or internal standard QC
issues. Data affected by accuracy nonconformances are considered usable for project objectives.

Blanks associated with the samples included laboratory blanks (e.g., method/preparation, instrument) and
blanks related to field activities (equipment). Equipment blanks, which were analyzed for the same
parameters as their associated samples, were free of contaminants.

Laboratory blanks were free of contamination, except for PAHs and PCDDs/PCDFs. Approximately 5% of
the Yard 520 data were considered to be false positives due to laboratory blank contamination; however,
approximately half of the affected data points were low level results (i.e., results detected at concentrations
below the RL). These results were considered to be nondetect results (flagged as “U” or “UJ") at the RL or
at the reported concentrations due to laboratory blank contamination.

Approximately 4% of the data points were qualified as estimated (flagged as “J”, “J-“, or “UJ") on the basis of
nonconformances that included calibration issues, internal standard results, and/or MS recoveries that fell
outside the established control limits.

Conclusions

The quality objectives specified in the SAP were achieved and all the CCB and background soil data were
determined to be valid, and considered to be usable and reliable for decision-making. There were no
rejected CCB, sediment, or background soil data points.
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Memorandum
Date: January 30, 2006
Revised October 18, 2007
To: ' Lisa Bradley/Westford
From: Lisa Krowitz/Westford
Subject: Data Validation
Radiological Analyses
Yard 520

Pines Area of Investigation, Indiana
GEL SDG Number 146464

Distribution:  D. Simmons/Westford 01776-022-106
PI013rad.rev.doc

SUMMARY

Full validation was performed on the data for 11 soil samples and one equipment blank analyzed for
Actinium-227 (Ac-227), Lead-210 (Pb-210), Polonium-210 (Po-210}, Protactinium-231 (Pa-231),
Radium-226 (Ra-226}, Radium-228 (Ra-228), Thorium-228 (Th-228), Thorium-230 (Th-230), Thotium-
232 (Th-232), Uranium-234 (U-234), Uranium-235 (U-235), and Uranium-238 (U-238) by DOE EML
HASL-300 (soil samples) and EPA 901.1 {(aqueous sample). The samples were collected at Yard 520
Pines Area of Investigation in Pines, Indiana on September 23, 2005 and submitted to General
Engineering Laboratories (GEL) in Charleston, South Carolina for analysis. GEL processed these
samples under sample delivery group (SDG) number 146464. The analytical data were evaluated with
reference to the Department of Energy “Evaluation of Radiochemical Data Usability” (1997) and the
quality control (QC) criteria specified in the analytical method and/or the Yard 520 Quality Assurance
Project Ptan (QAPP).

In general, the data are valid as reported and may be used for decision making purposes. No data
were rejected or qualified as estimated.

SAMPLES

The samples included in this review are listed below.

Sample IDs Sample IDs
GP0041CB092305B GP008ICB082305D
{equipment blank) {field duplicale of GPQOBICB0923055)
GP004I1CB092305S GPOO9ICB092305S
GP005ICB0223055 GPO10ICB092305S

A Trustod Global Environmental, Heaith and Safety Partner
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Sample IDs Sample IDs
GP0071CB092305S8 GP012ICB0923058
GP008ICB092305S GP0131CB092305S

REVIEW ELEMENTS
Sample data were reviewed for the following parameters:

« Agreement of analyses canducted with chain-of-custody (COC) requests
» Holding times/sample preservation
s Calibrations
s Laboratory method blanks/equipment blanks
+  Matrix spike {(MS) results
+ Laboratory control sample (LCS) results
+ Laboratory duplicate results
s Field duplicate results
» Sample quantitation/detection limit results
DISCUSSION
-—Agreement of Analyges Conducted With COC Requests — -~
Sample reports were reviewed against the analytical requests as designated on the chain-of-custody
(COC) and subsequent communications between ENSR and the laboratory. No discrepancies were

noted,

Holding Times/Sample Preservation

All samples wera prapared and analyzed within the method-specified holding times. No issues with
sample preservation were noted upon receipt in the laboratory.

Calibrations

All criteria were met for energy and efficiency calibrations and instrument backgrounds.

Laboratory Method Blanks/Equipment Blanks

Sample GP004ICB092305B was submitted as the equipment blank with this data set. There were no
contaminants detected above the minimum detectable concentrations (MDCs)/detection limits (DLs)
for all the parameters in the laboratory method and equipment blank. -

MS Results

The MS analysis was performed on a non-Pines agueous sample. Note that MS analysis is not
applicable to soil samples analyzed by gammd spectroscopy. The MS was spiked with Am-241, Cs-

A Trusted Global Environmental, Health and Safety Panner
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137, and Co-60. The percent recoverias (%Rs) met the QC acceptance criteria of 75-125% for all MS
parameters.

LCS Results

LCSs were analyzed for both the aqueous and soil matrices. The LGS was spiked with Am-241, Cs-
137, and Co-60. All LCSs %Rs met the acceptance criteria for all parameters.

Laboratory Duplicate Resuits

Laboratory duplicate analyses were performed on an aqueous non-Pines sample and on soil sample
GP00111CB0923058.

The relative percent differences (RPDs) met the QC acceptance criteria of 20% RPD for agueous
samples and 35% RPD for soil samples (if both results are greater than five times the MDC/DL}). The
laboratory duplicate results were either not detected or detected at concentration less than 5x the
MDC/DL for all parameters. Precision was deemed acceptable.

Field Duplicate Resulits

The field duplicate pair submitted with this data set was GP008ICB092305S and GP008ICB092305D.
The following table summarizes the RPDs of the detected nuclides in the field duplicate pair.

AECOM

AOC Il - Docket No. V-W-'04-C-784-Yard520Rpt

. GP00BICB0923055 GP008ICB092305 o
Nuclide (pCilg) (pCifg) % RPD
Pb-210 210+337U |  455+230 NC
Po-210 210+3.37 U 4.55 +2.30 NC
Ra-226 3.06 + 0.108 3.25+0.118 10
Th-230 3.08 +0.108 3.25 +0.118 10
Ra-228 2.29 + 0.176 2.62 + 0.180 10
Th-228 2.34 + 0.067 2.42 + 0.066 3
Th-232 2.28 + 0.065 2.37 + 0.065 4

U-234 3.49+0.132 3.40 + 0.136 3
U-235 0.146 + 0.160 U 0.282 + 0.146 NC
U-238 3.10 +1.03 2.20 +1.33 34

NC — Not caleulated since one result was not detected.

The RPDs (where calculated) for all the nuclides met the QC acceptance criteria of + 50% for a soil
matrix.. These results are considered usable.

For Pb-210, Po-210, and U-235, the field duplicate results were less than 10 times the MDC/DL and
the differences were less than 8 times the MDC/DL. Therefore, no qualifications were required for the
Pb-210, Po-210, and U-235 results. These results are considered usable.

Samgle Quantitation/Detection Limit Results

The results for Pb-210, Po-210, Ra-226, and Th-230 were reported as individual values on the GEL
Certificate of Analysis sheets.

A Trusted Global Environmental, Health and Safety Parinar
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Negative and zero results were reported for some samples, but were flagged with a “U” by GEL as
being not detected. These results were reported as not detected (U) at the value reported by the
laboratory.

Results reported below the MDC were flagged with a “U” by GEL as being not detected. These results
were reported as not detected (U) at the value reported by the laboratory.

Positive results were reported rbelow the project RL, but above the MDC. These resuits were reported
as positive at the value reported by the laboratory.

The following table summarizes the samples for which the laboratory MDCs/DLs were greater than the
RLs, and the results were not detected above the MDCs/DLs. These resuits were reported as nat
detected (U) at the value reported by the laboratory

. MDC/DL RL
Sample ID Nuclide Sample Result (pCilg) (pCifg)
GP005ICB0923055 Ac-227 0.289 U 0.296 0.160
Pb-210 3.224 4.86 3.00
Po-210 3.22U 4.86 3.00
GP008ICB0923055 U-238 0,146 U 0.185 0.100
GP012I1CB092305S8 Pa-231 0.772 U 0.977 0.500

The laboratory indicated in the case narrative that these samples did not meet the required reporting
limit due to receipt of small sample aliquots.

The laboratory qualified the following sample rasults with “UI” to indicate "uncertain identification for
gamma spectroscopy”. This qualifier was removead and the following actions taken.

Sample ID . Analyte Qualifier Reason Action
Thorium-228 No valid peak Report nondetect at MDC/DL
P0041CB092305B
G Thorium-232 No valid peak Report nondetect at MDC/DL
GP009ICB0923055 Actinium-227 Low abundance | Report nondetect at MDC/DL
A Trustod Global Environmental, Health and Safety Partner
Pl013rad.rev.doc 4
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GENERAL ENGINEERING LABORATORIES, LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 — www.gel.com

Company : ENSR International

Address: 2 Technology Park Drive
Westford, Mdssachusetts 01886--3140

Contact: Ms. Debra L. McGrath

Project: Indiana Pines Yard 520

Certificate of Analysis

Report Date:  October 22, 2005

Client Sample ID: GPO04ICB092305B Proiect: ENSR00205
Sample ID: 146464012 ClientTD: ENSRO003
Matrix: Water
Collect Date: 23-SEP-05 09:45
Receive Date: 26—SEP-05
Collector: Client
Parameter Qualifier Result  Uncertainty DL RL Units DF AnalystDate Time Batch Method
Rad Gamma Spec Analysis
Gammaspec, Gamma, Liquid (Long List)
Actinium—-227 U -26.3 +-35.1 59.5 pCi/L. MIHI1 10/20/05 2209 470456 1
Lead-210 ] 305 +/—-898 1440 750 pCi/L .
Polonium-210 U 305 +/-898 1440 pCi/L.
Protactinium-231 U 14.6 +/—145 254 pCi/L
Radium—226 4] 8.48 +/-12.3 13.6 pCi/L.
Radium—228 U, 12.1 +-16.4 223 20,0 pCGi/L
-Thorium-228 U[}’l/ 0.00 +/-8.98 8.92 pCi/L
Thorium=-230 u 8.48 +=12.3 13.6 20.0 pCi/L
Thorium—232 uy 0.00 +/-874 8.68 pGiL.
"~ Uranium~234 U 114 =124 225 pCi/L B T
Uranium-235 U 11.6 +-28.1 315 50.0 pCi/lL
Uranium—-238 8] 161 +/-346 347 250 pCi/L
The following Analytical Methods were performed
Method Description Analyst Comments
1 EPA 901.1
32
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GENERAL ENGINEERING LABORATORIES, LL.C

2040 Savage Road Charleston SC 29407 - (843) 556-8171 — www.gel.com

Certificate of Analysis

Company : ENSR International
Address: 2 Technology Park Drive
Westford, Massachusetts 01886—-3140
Report Date:  October 22, 2005
Contact: Ms. Debra L. McGrath

Project: Indiana Pines Yard 520

Client Sample ID; GPO04ICB0923053 Proiect: ENSRO0205
Sample ID: 146464001 Client ID; ENSR003
Matrix: Soil
Collect Date: 23-SEP-05 09:30
Receive Date: 26—SEP-05
Collector: Client
Parameter Qualifier Result Uncertainty DL RL Units DF  AnalystDate Time Batch Method
Rad Gamma Spec Analysis
Gammaspec, Gamma, Solid (Long List)
Actinium~227 u -0.0952 +/-0,240 0.369 0,160 pCilg MIJHL1 10/17/05 1027 467582 1
Lead-210 u 2.13 +/-1.81 2.39 3.00 pCilg
Polonium-210 u 2.13 +/~1,81 239 3,00 pCilg
Protactinium-231 U 0.107 +/-0.829 1.47 0.500 pCilg
Radium-226 2.19 +-0.255 00613 0.200 pCilg
Radium~228 1.41 +-0.236 0.113 0.300 pCilg
Thorium-228 1.63 +/~0.149  0.0528 0.400 pCilg
Thorium—230 2.19 +/-0.255 0.0613 0.500 pCilg
Thorium~232 1.59 +/~0,145 00515 0.400 pCilg B
Uranium-234 2.55 +/-0.283 0.129 3.00 pCifg
Uranium=235 0.272 +/-0,191 0.206 0.100 pCi/g
Uranium-23§ 2.53 +-1.26 1.08 0.500 pCifg
The following Prep Methods were performed
Method Description Analyst Date Time Prep Batch
Dry Soil Prep Dry Soil Prep GL-RAD-A-021 AXP2 09/27/05 2107 466662
The following Analytical Methods were performed
Method Description Analyst Comments
1 EML HASL 300, 4.5.2.3
21
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GENERAL ENGINEERING LABORATORIES, LLC

2040 Savage Road Charleston SC 28407 - (843) 556-8171 ~ www.gel.com

Certificate of Analysis

Company : ENSR International
Address : 2 Technology Park Drive
Westford, Massachusetts 01886—-3140
Report Date:  October 22, 2005
Contact: Ms. Debra L. McGrath
Project: Indiana Pines Yard 529 /
Client Sample ID: GPO0SICB0923058 Proect; ENSR00205
Sample ID: 146464002 Client ID; ENSRO003
Matrix: Soil
Collect Date: 23-SEP-05 10:30
Receive Date: 26—SEP-05
Collector: Client
Paramefer Qualifier Result  Uncertainty DL RL Units DF  AnalystDate Time Batch Method
Rad Gamma Spec Analysis
Gammaspec, Gamma, Solid (Long List)
Actinium-227 U 0.289 +-0.206 0.296 0.160 pCilg MIHI 10/17/05 1045 467582 1
Lead-210 U 322 +/-4.64 4.86 3.00 pCi/g
Polonium-210 U 322 +/-4.64 4.86 3.00 pCi/g
Protactinium-231 0] =0.642 +/=0.709 1.12 0.500G pCifg
Radium-226 3.23 +-0.102  0.0478 0.200 pCilg
Radium-228 2.59 +~{}.131 0.0838 0.300 pCifg
Thorium-228 263 +/-0.0649 0.050 0.400 pCi/g
Thorium-230 3.23 +/-0.102  0.0478 0.500 pCifg
Thorium-232 256  +/-0.0634  0.0488 0.400 pCifg
Uranium—234 - 3.66 +/=0,127 0.0956 3.00 pCi/g
Uranium-235 0.238 +-0.162 0.167 0.100 pCilg
Uranium—238 286  +-0.971 119 0.500 pCilg
The following Prep Methods were performed
Method Description Analyst Date Time  Prep Batch
Dry Soil Prep Dry Soil Prep GL-RAD-A-021 AXP2 09/27/05 2107 466662
The following Analytical Methods were performed
Method Description Analyst Comments
1 EML HASL 300,4.5.2.3
22
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GENERAL ENGINEERING LABORATORIES, LLC

2040 Savage Road Charleston SC 29407 — (843) 556-8171 - www.gel.com

Certificate of Analysis

Company : ENSR International
Address: 2 Technology Park Drive
Westford, Massachusefts 01886—-3140
Report Date:  October 22, 2005
Contact: Ms. Debra L. McGrath

Project: Indiang Pines Yard 520

Client Sample ID: GP006ICB092305S Project: ENSRO00205
Sample ID: 146464003 Client ID: ENSR003
Matrix: Soil
Collect Date: 23-SEP-05 10:50
Receive Date: 26—-SEP-05
Collector: Client
Parameter Qualifier Result Uncertainty DL RL Units DF  AnalystDate Time Batch Method
Rad Gamma Spec Analysis
Gammaspec, Gamma, Solid (Long List)
Actinium—227 U -0.0537 +-0.216 0.371 0.160 pCilg MIH1 10/17/05 1116 467582 1
Lead-210 4.21 +/-0.638 0.470 3.00 pCilg
Polonium-210 4.21 +-0.615 0.470 3.00 pCifg
Protactinium~231 U ~0.475 +/-0.848 1.44 (.500 pCi/g
Radium—226 3.49 +-0.327  0.0672 0.200 pCilg
Radium—228 3.00 +/~0.374 0.120 0.300 pCilg
Thorium-228 2.92 +-0.305 00517 0.400 pCifg
Thotium—-230 3.49 +-0.327 00672 0.500 pCifg
Thorium-232 2.85 +-0.297  0.0504 0.400 pCilg ~ 7 -
Uranium~234 3% +-0.442 0.125 3.00 pCifg
Uranium-235 0.246 +/-0.169 0.197 0.100 pCilg
Uranium-238. 4.14 +/-0.893 (0.534 0.500 pCilg
The following Prep Methods were performed
Method Description Analyst Date Time Prep Batch
Dry Soil Prep Dry Soil Prep GL-RAD-A-021 AXP2 09/27/05 2108 466662
The following Analytical Methods were performed
Method Desceription Analyst Comments
1 EML HASL 300,4.5.2.3
23
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GENERAL ENGINEERING LABORATORIES, LLC

2040 Savage Road Charleston SC 29407 — (843) 556-8171 — www.gel.com

Certificate of Analysis

Company : ENSR International
Address: 2 Technology Park Drive
Westford, Massachusetts 01886—-3140
Report Date:  October 22, 2005
Contact: Ms, Debra L. McGrath
Project: Indiana Pines Yard 520
Client Sample ID: GPO07ICB0923058 Proiect: ENSR0O0205
Sample ID: 146464004 Client ID: ENSRO003
Matrix: Seil
Collect Date: 23-SEP-05 11:20
Receive Date: 26-SEP-05
Collector: Client .
Parameter Qualifier Result Uncertainty DL RL Units DF  AnalystDate Time Batch Method
Rad Gamma Spec Analysis
Gammaspec, Gamma, Solid (Long List)
Actinium~227 U 0.0474 +/-0.276 0.461 0.160 pCilg MIH1 10/14/05 2153 467582 1
Lead-210 5.61 +/-0.883 0.572 3.00 pCi/g
Polonium—-210 5.61 +~0.857 0.572 3.00 pCifg
Protactinium—231 U -0.598 +-1.08 1.78 0.500 pCi/g
Radium-226 422 +/-(.399  0.0814 0.200 pCifg
Radium-228 2.87 +/-0.399 0.148 0.300 pCi/g
Thorium-228 3.21 +/-0.338 0.0627 0.400 pCifg
Thorium—230 4.22 +-0.399  0.0814 0.500 pCi/g
 Thorium-232 314 +-0331 00614 0.400 pCifg ) -
Uranium-234 4,71 +-0.547 0.167 3.00 pCifg
Uranium~235 0.337 +-0.224 0.238 0.100 pCifg
Uranium-238 4.17 +/-0.966 0.670 0.500 pCi/g
The following Prep Methods were performed
Method Description Analyst Date Time  Prep Batch
Dry Soil Prep Dry Soil Prep GL-RAD-A-021 AXP2 09/27/05 2108 466662
The following Analytical Methods were performed
Method Description Analyst Comnments
1 EML HASL 300, 4.5.2.3
24
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GENERAL ENGINEERING LABORATORIES, LLC

2040 Savage Acad Charleston SC 29407 - (843) 5668171 — www.gel.com

Certificate of Analysis

Company : ENSR International
Address: 2 Technology Park Drive
Westitord, Massachusetts 01886--3140
Report Date:  October 22, 2005
Contact: Ms. Debra L. McGrath

Project: Indiana Pines Yard 520

Client Sample ID: GPOOBICB0923058 Proiect: ENSRO00205
Sample ID: 146464005 Client ID:  ENSRO03
Matrix: Soil .
Collect Date: 23-8SEP-05 11:55
Receive Dale: 26-SEP-05
Collector: Client
Parameter Qualifier Result Uncertainty DI, RL Units DF AnalystDate Time Batch Method
Rad Gamma Spec Analysis
Gammaspec, Gamma, Solid (Long List)
Actinium-227 u 0.0408 +=-0.277 0.333 0.160 pCi/g MIH1 10/20/05 2031 467582 1
Lead-210 u 2.10 +-3.37 3.49 3.00 pCilg
Polonium—210 u 2.10 +/~3.37 349 3.00 pCifg
Protactinium~231 U 0.175 +-0.770 1.32 0.500 pCi/g
Radium—-226 3.06 +/--0.108 0.054 0.200 pCilg
Radium—228 229 +H-0.176 - 0.102 0.300 pCifg
Thorium-228 234 +/-0.0669 0.0477 0.400 pCilg
Thorium-230 3.06 +H-0.108 0.054 0.500 pCifg
Thorium-232 228 +-0.0651 00464 0400 pCilg
Uranium-234 349 +-0.132 0.108 3.00 pCilg
Uranium—-235 U 0.146 +-=0,160 0.185 0.100 pCi/g
Uranium—238 3.10 +/~1.03 1.15 0.500 pCifg
The following Prep Methods were performed
Method Description Analyst Date Time  Prep Batch
Dry Soil Prep Dry Soil Prep GL-RAD-A-021 AXP2 09/27/05 2108 466662
The following Analytical Methods were performed
Method Description Analyst Comments
1 EML HASL 300, 4.5.2.3
25
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GENERAL ENGINEERING LABORATORIES, LLC

2040 Savage Road Charleston SC 28407 - (843) 556-8171 — www.gel.com

Company : ENSR International
Address: 2 Technology Park Drive

Certificate of Analysis

Westford, Massachusetts 01886—-3140

Contact: Ms. Debra L, McGrath
Project: Indiana Pines Yard 520

Report Date:

October 22, 2005

Client Sample 1D: GPOOBICB092305D Proiect: ENSR00203
Sample ID: 146464010 ClientID: ENSR003
Matrix: Soil
Collect Date: 23-SEP-05 11:55
Receive Date: 26—SEP-05
Collector: Client
Parameter Qualifier Result Uncertainty DL RL Units DF  AnalystDate Time Batch Method
Rad Gamma Spec Analysis
Gammaspec, Gammna, Solid (Long List)
Actinium-227 ' U ~0.0341 +-0.198 0.296 0.160 pCi/g MIHL 10/14/05 2224 467582 1
Lead-210 4.55 +-2.30 3.15 3.00 pCilg
Polonium-210 4.55 +-2.30. 3.15 3.00 pCifg
Protactinium-231 U -0.637 +-0.712 1.18 0.500 pCilg
Radium—-226 3.25 +-0.118  0.0521 0.200 pCil/g
Radivm—-228 2.52 +-0.180 0.097 0.300 pCilg
Thorium-228 242  +-0.0664 0.0416 0.400 pCi/g
Thorium-230 325 +-0.118  0.0521 0.500 pCifg
Thorium-232 237 +H-0.065 00407 0.400 pCilg ) -
Uranium-234 3.40 +-0.136 0.097 3.00 pCilg
Uranium-235 0.282 +-(.146 0.157 0.100 pCilg
Uranium—238 2.20 +/-1.33 0.964 (.500 pCi/g
The following Prep Methods were performed
Method Description Analyst Date Time Prep Batch
Dry Soil Prep Dry Soil Prep GL-RAD-A-(21 AXP2 09721105 2108 466662
The following Analytical Methods were performed
Method Description ' Analyst Comments
1 EML HASL 300, 4.5.2.3
30
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GENERAL ENGINEERING LABORATORIES, LLC

2040 Savage Road Charieston SC 29407 - (843) 556-8171 — www.gel.com

Certificate of Analysis

Company : ENSR Internaticnal
Address: 2 Technology Park Drive
Westford, Massachusetts 01886—-3140
Report Date:  October 22, 2005
Contact: Ms, Debra L. McGrath
Project: Indiana Pines Yard 520
Client Sample ID: GPO0SICB092305S Proiect; ENSR00205
Sample ID: 146464006 Client ID: ENSRO003
Matrix: Soil
Collect Date: 23-SEP-05 14:20
Receive Date: 26—SEP-05
Collector: Client
Parameter Qualifier Result Uncertainty DL RL Units DF  AnalystDate Time Batch Method
Rad Gamma Spec Analysis
Gammaspec, Gamma, Solid (Long List)
Actinium-227 Uy‘f 0.00 +/-0.254 0.458 0.160 pCi/g MIH1 10/14/05 2154 467582 1
Lead-210 6.81 +/=4.63 5.31 3.00 pCi/g
"Polonium-210 6.81 +/-4.62 5.31 3.00 pCilg
Protactinium=-231 U -0.57 +-1.13 1.87 0.500 pCilg
Radium-226 4.63 +-0475  0.0822 0.200 pCifg
Radium-228 263  +#-0371 0153 0300 pCifg
Thorium—228 2.85 +-0.296  0.0665 0.400 pCifg
Thorium-230 4.63 +-0.475  0.0822 0.500 pCifg
Thorium-232 : 2,79 +/~0.290 0.065 0.400 pCifg o B
Uranium-234 538 +/-0.597 0.154 3.00 pCilg
Uranium-235 0.347 +-0.192 0.242 0.100 pCifg
Uranium~238 4.77 +/-1.68 1.54 0.500 pCilg
The following Prep Methods were performed
Method Description Analyst Date Time  Prep Batch
Dry Soil Prep Dry Soil Prep GL-RAD-A-021 AXP2 09/27/05 2108 466662
‘The following Analytical Methods were performed
Method Description Analyst Comments
1 EML HASL 300, 4.5.2.3
26
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Certificate of Analysi

Company : ENSR International
Address: 2 Technology Park Drive
Westford, Massachusetts 01886--3140
Report Date:  October 22, 2005
Contact: Ms. Debra L. McGrath

Project: Indiana Pines Yard 520

Client Sample ID: GPO10ICB0923058 Project: ENSR00205
Sample ID: 146464007 Client ID: ENSR003
Matrix: Soil
Collect Date: 23-SEP-05 14:00
Receive Date: 26-SEP-05
Collector: Client :
Parameter Qualifier Result Uncertainiy DL RE Units DF  AnalystDate Time Batch Method
Rad Gamma Spec Analysis
Gammaspec, Gamina, Solid (Long List)
Actininm-227 U 0.0565 +-0.254 0.370 0.160 pCilg MIHI 10/20/05 2035 467582 1
Lead-210 . U 2.81 +-5.20 7.66 3.00 pCilg
Polonium-210 U 2.81 +/-5.20 7.66 3.00 pCilg
Protactininm~231 U 0.298 +/-0.875 1.43 0.500 pCi/g
Radium-226 3.40 +-0.314  0.0605 0.200 pCifg
Radium-228 2.56 +/-0.387 0.114 0.300 pCi/g
Thorium-228 2.65 +-0248  0.0547 0.400 pCi/g
Thorium=230 3.40 +-0.314  0.0605 0.500 pCifg
Thorium-232 2.58 +-0.241  0.0533 0.400 pCifg
Uranium—-234 395 +-0.423 0.124 3.00 pCifg o T
Uranium—-235 0.223 +~-0.193 0.195 0.100 pCilg
Uranium-238 3.79 +/~1.80 i.53 (0.500 pCilg
The following Prep Methods were performed
Method Description Analyst Date Time Prep Batch
Dry Soil Prep Dry Soil Prep GL-RAD-A-021 AXP2 09/27/05 2108 466662
The following Analytical Methods were performed
Method . Description Analyst Comments
1 EML HASL 300,4.52.3
27
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Certificate of Analysis

Company : ENSR International
Address: 2 Technology Park Drive
Westford, Massachusetts 01886—-3140
Report Date:  October 22, 2005
Contact: Ms. Debra L. McGrath

Project: Indiana Pines Yard 520

Client Sample 1D GPO11ICB0923058 Proiect: ENSRO0205
Sample ID: 146464008 . Client ID: ENSRO003
Matrix: Soil
Collect Date: 23-SEP-05 12:45
Receive Date: 26—SEP-05
_ Collector: _ Client
Parameter Qualifier Result Uncertainty DL RL Units DF  AnalystDate Time Batch Method
Rad Gamma Spec Analysis

Gammaspee, Gamma, Solid (Long List)

Actinium-227 0 0.0985 +-0.228 0.354 0.160 pCilg MIHIL 10/17/05 1123 467582 1

Lead-210 2.88 +—-0.511 0.453 3.00 pCifg

Polonium~210 2.88 +/-0.498 0.453 3.00 pCi/g

Protactinium—231 U 0.442 +-0.814 1.42 0.500 pCi/g

Radium-226 2.43 +-0.253 00638 0.200 pCi/g

Radium-228 2.17 +-0.288 0.118 0.300 pCi/g

Thorium—228 2.07 +-0.192 0.053 0.400 pCifg

Thorium-230 2.43 +-0.253  0.0638 0.500 pCifg

Thorium~232 2.03 +-0.187  0.0517 0.400 pCilg

" Uranium—=234 TUTTT265TTTHA0.295 00128 3.00 pCilg ’ T T e
Uranium-235 0.203 +-0.198 0.182 0.100 pCi/g
Uranium—238 2.58 +/-0.745 0.517 0.500 pCilg
The following Prep Methods were performed
Method Description Analyst Date Time  Prep Batch
Dry Soil Prep Dry Soil Prep GL~RAD~A-~021 AXP2 (9/27/05 2108 466662
The following Analytical Methods were performed
Method Description Analyst Comments
1 EML HASL 300, 4.5.2.3
28
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Certificate of Analysis

Company : ENSR International
Address : 2 Technology Park Drive
Westford, Massachusetts 01886—-3140
Report Date:  October 22, 2005
Contact: Ms. Debra L. McGrath
Project: Indiana Pines Yard 520
Client Sample ID; GPO12ICB0923055 Proiect: ENSR00205
Sample ID: 146464009 Client ID: ENSRO003
Matrix: Soil
Collect Date: 23-SEP--05 13:10
Receive Date: 26—SEP-05
Collector: Client
Parameter Qualifier = Result Unceriainty DL RL Units DF  AnalystDate Time Batch Method
Rad Gamma Spec Analysis
Gammaspec, Gamia, Solid (Long List)
Actinium—227 u 0.0479 +-0.163 0.249 0.160 pCilg MIHI1 10/20/05 2116 467582 1
Lead-210 2,27 +i~1.48 1.62 3.00 pCi/g
Polonium—-210 2.27 +-1.47 1.62 3.00 pCifg
Protactinium~231 U 0.772 +/-0.571 0.977 0.500 pCilg
Radium-226 3.23 +-0.348  0.0418 0.200 pCifg
Radium~228 212 +/-0.270 0.07¢ 0.300 pCilg
Thorium-228 2.13 +-0.179 00353 0.400 pCifg
Thorium-230 3.23 +-0.348  0.0418 0.500 pCifg
Thorium—232 2.07 +-0.174  0.0344 0.400 pCifg
Uranium-234 368 4#/-0.355 0 0.0821 3.00 pCifg -
Uranivm-235 0.267 +-0.132 0.138 0.100 pCifg
Uranium-238 2.62 +/~0.962 0.735 0.500 pCilg
The following Prep Methods were performed
Method Description Analyst Date Time Prep Batch
Dry Soil Prep Dry Soil Prep GL-RAD-A-021 AXP2 09/27/05 2108 466662
The following Analytical Methods were performed
Method Description Analyst Comments
I EML HASL 300, 4.5.2.3
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Certificate of Analysis

Company : ENSR International
Address : 2 Technology Park Drive
Westford, Massachusetts 01886—-3140
Report Date:  October 22, 2005
Contact: Ms. Debra L. McGrath

Project: Indiana Pines Yard 520

Client Sample ID: GPO13ICB0923058S * Proiect: ENSR0Q0205
Sample ID: 146464011 Client ID: ENSRO003
Matrix: Soil
Collect Date: 23-SEP-05 13:30
Receive Date: 26-SEP-05
Collector: Client
Parameter Qualifier Result Uncertainty DL RL Units DF AnalystDate Time Batch Method
Rad Gamma Spec Analysis

Gammaspec, Gamma, Solid (Long List)

Actinium-227 U -0.0303 +#-0.172 0.255 0.160 pCi/g MIH1 10/18/05 0748 467582 1

Lead-210 U 1.55 +/-2.22 272 3.00 pCilg

Polonium-210 U 1.55 +-2.22 272 3.00 pCilg

Protactinium-231 U -0.205 +-0.606 1.00 0.500 pCilg

Radium-226 1,70 +/-0.0809  0.0465 0.200 pCifg

Radium-228 1.49 +-0.127  0.0812 0.300 pCifg

Thorium~228 1.56  +/-0.0521  0.0375 0.400 pCifg

Thorium-230 170 +/-0.0809  0.0465 0.50¢ pCifg

Thorium-232 1.53  +/-0.0508 0.0366 0.400 pCifg

~"Uranium=234 T 206 TH-0119 00886 3000 U pCifg T o T T
Uranium-235 . U 0.0774 +/-0.128 0.137 0.100 pCifg
Uranium-238 2,30 +/-0.851 0.829 0.500 pCilg
The following Prep Methods were performed
Method Description Analyst Date Time  Prep Batch
Dry Soil Prep Dry Soil Prep GL-RAD-A-(21 AXP2 09/27/05 2108 466662
The following Analytical Methods were performed
Method Description Analyst Comments
1 EML HASL 300, 4.5.2.3
31
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Certificate of Analysis Report
for

ENSRO03 ENSR International
Client SDG:; 146464 GEL Work Order: 146464

The Qualifiers in this report are defined as follows:

** Indicates the analyte is a surrogate compound.

< Result is less than amount reported.

> Resultis greater than amount reported.

B Target analyte was detected in the sample as well as the associated blank,

BD Results below the MDC or low tracer recovery.

E Concentration of the target analyte exceeds the instrument calibration range.

H  Analytical holding time exceeded.

J  Indicates an estimated value.

P The response between the confirmation and the primary columns is >409% Different.

R Sample results are rejected.

U Target analyte was analyzed for but not detected above the MDL or LOD.

Ul Uncertain identification for gamma spectroscopy.

X Lab-specific qualifier-please see case natrative, data summary package or contact your project manager for details.
Y QC Samples were not spiked with this compound.

Z  Paint Filter qualifier: Particulates passed through the filter. No free liquids were observed.
d  The 2:1 depletion requirement was not met for this sample

h—— Sample preparation or preservation holding time exceeded.

Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless qualified on the Certificate of Analysis.

** Indicates the analyte is a surrogate compound.

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC
standard operating procedures. Please direct any questions to your Project Manager, Edith Kent.

Jewio ¥ Luuwo o

Reviewed by

20
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Memorandum

Date: February 7, 2006

To: Lisa Bradley/MWestiord
From: Linda Sulkowskiestford

Data Validation

Inorganic Analyses

Yard 520 sampling

Pines Area of Investigation, Indiana
CAS Submission Number R2527896

Subject:

01776-022-106 File

Distribution: D. McGrathWestford PI014 doc

SUMMARY

Limited validation was performed on the data for four soil samples analyzed for Target Analyte List
(TAL} metals plus boron, molybdenum, and silicon according to SW-846 methods 60108, 7471A and
7841 and for sulfur according to EFA method 300.0, modified. The samples were collected at the
Pines Area of investigation in Indiana on September 20, 2005 and submitted to Columbia Analytical
Services (CAS) in Rochester, New York for analysis. CAS processed these samples under
submission number R2527896. The analytical data were evaluated with reference to the "USEPA
Contract Laboratory Program National Functional Guidelines for Inorganic Data Review" (October
2004 and February 1984) and the quality control (QC) criteria specified in the analytical method andior
Yard 520 Sampling and Analysis Plan (SAP). Modification of the Functional Guidelines was
performed to accommodate the non-CLP methodologies.

In general, the data are valid as reported and may be used for decision making purposes. No data
were rejected. Selected data points were qualified due to nonconformances of certain QC criteria (see
discussion below).

SAMPLES

The samples included in this review are listed below.

Sample |1Ds
GPO01ICBO920055
GPOO2MCB0920055
GP0O02ZMCB0920050 (field duplicate of GPO02MCR0G20055)
GPO03ICB092005S
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REVIEW ELEMENTS

Sample data were reviewed for the following parameters:

« Agreement of analyses conducted with chain-of-custody {(COC) requests

+ Holding times/sample preservation

s Calibrations

+ Laboratory blanks/equipment blanks/field blanks
e ICP Interference sample results

+« Matrix spike (MS) resulis

+ lLaboratory duplicate results

+ Field duplicate results

« Laboratory control sample (LCS) results

« |CP serial dilution results

+ Sample quantitation/detection limit results
DISCUSSION

Agreement of Analyses Conducted With COC Requests

Sample reports were reviewed against the analytical requests as designated on the chain-of-custody
{COC) and subsequent communications between ENSR and the laboratory. The following
discrepancy was noted. Strontium was inadvertently requested on the COC. The iaboratory correctly
analyzed the soil samples for silver as requested on the task sampling plan. No validation was taken
other than this notation.

Holding Times/Sample Preservation

All samples were digested and analyzed within the method-specified helding times.

The ceoler temperature was 4°C upon receipt at the faboratory, which was within the acceptance
criteria of 4 + 2°C.

Calibrations
All criteria were met for the calibration curves and the initial and continuing calibration verification
(iCVICCV) standards.

Although the analysis of a low level check standard is not required by SW-846 methods, the laboratory
chose to analyze low-level check standards containing analytes at concentrations 1-10x the
taboratory’s practical quantitation limit (PQL). An accepiance limit of 100 + 50 percent recovery (%R)
for antimony, lead and thallium, and 100 £ 30 %R for the remaining metals were used to evaluate
these standards. The standards met recovery criteria for all analytes.
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Laboratory Blanks/Equipment Blanks/Field Blanks

All sample and laboratory blank results were reported down to the instrument detection limit (1DL) and
nondetects were reported at the IDL. The validator chose to apply blank actions based on the
February 1994 National Functional Guidelines rather than the 2004 guidelines since all nondetect
results were reported at the IDL.

Field and equipment rinsate blank samples were not collected with this sample set. Several metals
were detected in the laboratory preparation blanks, initial calibration blanks (ICBs), and continuing
calibration blanks (CCBs) associated with these samples. The presence of blank contamination
indicates that false positive results or false negative results {for negative blanks) may exist for these
analytes in the associated samples. An Action Level (AL) was established for each analyte at 5x the
highest concentration detected and was used fo qualify sample data. The following tables summarize
these Als and the associated samples.

Analyte Maximum Blank AL
Type of Blank Concentration {pg/L) (mg/Kg)

ICB/CCB Aluminum -20.2 - 101
Antimony 14.2 7.1

Barium 94 4.7

Beren 43.9 22.0

Copper 7.7 3.9

Molybdenum 18 0.95

Thallium 2.4 1.2

Associated samples: Al samples in this data set.
*Adjusted for sample preparation factors and moisture content.

Maximum Blank AL*
Type of Blank Analyte Concentration
(mgikg) {ma/Kg)

Preparation Aluminum 2.3 11.5
Calcium 13.0 65.0

Chromium 0.21 1.1

tron 3.5 17.5

Manganese 0.66 33
Potassium - 8.1 - 40.5

Sodium 7.2 36.0

Zinc 1.7 8.5

Associated samples: All samples in this data set.
*Adjusted for sample preparation factors and moisture content,
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Sample results were qualified as follows:
For positive blank contamination:
= Positive sample resuits 0 the positive AL were qualified as nondetect () at the reported

concentration,

» Positive sample results > AL and nondefects were accepted unqualified.
For negative blank confamination:

» Positive sample resulis < the absclute vaiue of the negative AL were qualified as estimated (J).
+ Nondetects were qualified as estimated (UJ).

» Positive sample results > the absolute value of the AL were accepted unqualified.
For negative and positive contamination:
» Sample results < the positive Al. and < the absolute value of the negative AL were qualified as

estimated nondetects (UJ) at the reported concentration.

« Sample results > the positive AL but < the absolute value of the negative AL were qualified as
estimated (J) at the reported concentration.

» Sample results > the positive AL and > the absolute value of the negative AL were accepted
ungualified.

ICP Interference Resulis

All criteria were met for the analyses of the ICS AB solutions. Various analytes were detected in the
iCS A solutions that should not be present. Arsenic, cadmium, lead, molybdenum, selenium, and
vanadium were detected as positive interference in the ICS A solution associated with all samples.
Antimony, copper, manganese, silicon, and zinc were detected as negative interference in the ICS A
solution associated with all samples. The presence of iCS A interference indicates that false positives
and false negatives may exist for these analytes in the associated samples. Fstimated interferences
were calculated for these analytes in these samples where the concentration of an interfering element
{iron) was greater than 50% of that found in the ICS A solutions. These estimated interferences were
used to qualify sample resuilt as follows:

For positive interference:

e If an element was detected > IDL but should not be present in the ICS A and the sample
concentration of the interferents are > those found in the ICS A estimate detected results as
biased high (J4+) and accept nondetects.

« If sample result is a nondetected value, report sample quantitation limit (SQL.) unqualified.

e |f sample result was previously quaiified as nondetect (U} due to blank contamination, the
nondetected value was not qualified further.
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For negative interference, compare the absolute value of the estimated interference:

+ |f an element was detected as negative interference but should not be present in the ICS A and
sample concentrations of the interferents are > than those found in the ICS A, estimate detected
results < 10x the absolute value of the affected element as biased low (J-} and nondetects (UJ).

« If sample resuit was previously qualified as nondetect (U) due to blank contamination, the
nondetected value was further qualified as estimated (UJ).

A summary of the affected analytes and validation actions is provided below:

Sample ID

Analyte

Actions

GP0O01ICB0920055

Cadmium
Molybdenum
Lead
Selenium

Qualify positive result as estimated biased high (J+)

Silicon

Qualify non-detected result as estimated biased low (J-)

GP00ZMCBG920053

Arsenic
Cadmium
Lead
Molybdenum
Selenium
Vanadium

Qualify positive result as estimated biased high (J+)

Antimony

Result qualified as non-detected at SQL due to blank contamination.
Non-detected result further qualified as estimated (UJ)

GPO0ZMCB092005D

Arsenic
Cadmium
lead
Molybdenum
Selenium
Vanadium

Qualify positive result as estimated biased high (J+)

Antimony

Resuit qualified as non-detected at SQL due to blank contamination.
Non-detected result further qualified as estimated (UJ)

GPGO3ICB092005S

Arsenic
Cadmium
Lead
Molybdenum
Selenium
Vanadium

Quatify positive result as estimated biased high {J+)

Antimony

Qualify positive result as estimated biased low (J-}

MS Resulis

The MS analysis was performed on sample GPO02MCB092005S far metals and sulfur. The matrix
spike %Rs met the QC acceptance criteria except as noted below
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Analyte MS %R QC Acceptance Actions
Range

Antimony 72.1 75-125% Qualify positive and nondetect results as
estimated biased low (J- and UJ,
respectively).

Silicon 175 75-125% Qualify positive results as estimated biased
low (J-) and reject {R) nondetects.

Sodium 131 75-125% Qualify positive results as estimated biased
high {J+) and accept nondetects unqualified.

Thalfium 64.0 75-125% Qualify positive and nondetect results as
estimated biased low (J- and UJd,
respectively).

Samples affected: All samples in this data sat.

Laboratory Duplicate Results

Laboratory duplicate analyses were performed on sample GPG02MCB0920058S for metals and sulfur.

The relative percent differences (RPDs} met the QC acceptance criteria of 35% reiative percent
difference {(RPD) [only applicable if both results are >5x SQL).

Field Duplicate Results

Samples GPO02ZMCB092005S5 and GP002MCB(092005D were submitied as the field duplicate pair.
The following table summarizes the RPDs of the detected analytes. The RPD for silver was not
calculable {NC) due to a nondetect sample result. The field duplicate result for silver was <5x SQL:
therefore precision for this analyte was deemed acceptable. The RPDs of all other analytes were
within the acceptance criteria.

Analyte GPO0ZMCB0920055 GPO02MCB092005D RPD
{mg/Kg) (mg/Kg) (%)
Aluminum 14500 13400 8.
Antimony 5.7 5.8 2
Arsenic 529 411 25
Barium 112 86.6 26
Beryllium 1.4 1.2 15
Boron ) 321 209 42
Cadmium 4.1 36 13
Calcium 3630 3520 3
Chromium 60.6 523 15
Cobalt 14.2 12.4 14
Copper 65.3 56.0 15
Iron 47300 42900 10
Lead 312 251 22
Magnesium 1200 1110 8
 Manganese 60.7 56.3 8
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Analyte GPO0ZMCB0920058 | GPO02MCB0S%2005D RPD
{mg/Kg) (mg/Kg) (%)
"'Mercury 0.156 0.12 . 22
Molybdenum 12.7 12.7 0
Nickel 865 56.0 17
Potassium 2810 2210 17
“‘Selenium 6.3 6.2 2
Silicon 915 865 2
Silver 0.10U 0.18 NC
Sodium 680 560 16
Thallium 10 86 15
Vanadium 852 62.7 30
Zinc 4986 403 21
Sulfur 397 441 11
Criteria; RPD <50% if both results are >5x SQL.

LCS Results

All LCSs analyzed for metals met the vendor's QC acceptance limits. The %R&s met the QC
acceptance criteria for the LCS analyses for sulfur,

ICP Seriai DHution Results

Serial dilution analyses were performed on sample GPO02MCBQ092005S for metals. The percent
differences (%Ds) met the QC acceptance criteria of <10% for sample results for all analytes except
antimony (16%) and boron (21%). Accuracy was deemned acceptable for antimony and boron since
the sample results were <50x the IDL.

Sample Quantitation/Detection Limit Results
Sample results were spot-checked. There were no discrepancies noted.

Positive results were reported from the diluted analyses for the samples listed below due to elevated
concentrations of these analytes present in the samples.

Sample ID Analyte Dilution Factor
Sudfur 400
Calcium
Chromium
iron 1G
Vanadium
Zinc
Suifur 10
Boron
GPO02MCB0O92005S Arsenic
Iron
Thallium
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Sample ID Analyte Dilution Factor
Zinc
Sulfur 10
GPOOZMCB092005D tron
Thaliium 5
Zinc
Sulfur 10
Boron
GPO03ICB0920055 Iron
, 5
Thailium
Zinc

The positive results for metals analyzed by methods SW-846 6010B, 7841, and 7471A were reported to
the IDL. Nondetect results were reported as “U” at the IDL. The results for sulfur analyzed by EPA
method 300.0, modified, were reported to the SQL; nondetected resulis for sulfur were reported at the
SQL and flagged with a “U".
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Columbia Analytical Services

METALS
-1-
INORGANIC ANALYSIS DATA SHEET SAMPLE NO.
GPO01ICB092005S
Contract: R2527846
Lab Code: Case No.: SAS No.: SDG NO.: GPOO1ICB0S20
Matrix {scil/water): SOIL/SEDIMENT l.ab Sample ID: 843912
Level (low/med): Low Date Received: 09/21/05
% Solids: 49.9 Lo
Concentration Units (ug/L or mg/kg dry weight): MG/KG
CAS No. l Analyte Concentration | C Q | M g
| 7429-90-5 | Aluminum | 2420 | | R .
| 7440-36-0 | Antimony |} iso] | w @ |7
| 7440-38-2 | Arsenic | 0.63]|vu | | » |
| 7440-39-3 | Barium | 90.3] | | 2 |
| 7440-41-7 |Beryllium | 0.03 | U | | » |
| 7440~42-8 | Boren | 28.7 | B | | e |14
| 7440~43-9 | cadmium | 2.5 | | & | ¢
| 7440~70-2 | calecium | 113000 | | | 2 |
| 7440-47-3 | chromium | 6270 | | | 2 |
| 7440-48-24 | cobalt l 6.8 || | P |
| 7440-50-8 | Copper | 130 | | | B |
| 7439-89-6 | Iron | 187000 | | =1 .
| 7439-92~1 | Lead | 78.8 |1 | s |7
| 7439-95-4 | Magnesium | 2880 | | I » |
|7439-96-~5 iManganese I 994 | | f P i
|7&39—9'7—G i Mercury | 0.29 | I E cv | )
| 7439-98-7 | Molybdenum | 13.8| | be |77
| 7440-02-0 | Nickel l 89.5 | | e |
| 7440-09-7 | Potassium | 169 |l = |jp |
| 7782-49-2 | selenium | 6.2 | | o |77
| 7440-21-5 | silicon | szo| | ® e |77
| 7440-~22-4 | silver I 0.17 |u | e |
[7440-23-5 | Sodium i 15| | x e |0
| 7440-28-0 | Thallium | o.2a ||l N |7 |UD
| 7440-62-2 | vanadium | 2.2 |u | | p |
| 7440-66-6 | zZinc ] 6271 | e |
Color Before: BLACK Clarity Before: Texture:
Color After: Clarity Aftexr: Artifacts:
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Columbia Analytical Services

METALS
o1
INORGANIC ANALYSIS DATA SHEET SAMPLE NO.
GPOO2MCB0S2005D
lontract: R2527896
.ab Code: Case No.: SAS No,: SDG NO.: GPOD1ICRBOS20
fatrix (soil/water): SOIL/SEDIMENT Lab Sample ID: 843914
wvel {low/med): LOW Date Received: 09/21/05
‘ ‘-’?/%
s Solids: B83.6 \J} :
Concentration Units (ug/L or mg/kg dry weight): MG/KG
CAS No. Analyte Concentration |C ] Q M |
| 7429-90-5 Aluminum 13400 | | P |
| 7440-36-0 | Antimony | se|lB] ¥ |p |l
[7440-38-2 | Arsenic 11| | | p |
[7440-39-3 | Barium 86.6 | | | p |
| 7440-41-7 | Beryllium | 1.2] | | p |
| 7440-42-8 | Boron | 209 | | | 7 | B
| 7440-43-3 | cadmium t 3.6 | [ {07
| 7440-70-2 | caleium | 3sz20 | | | p |
| 7440-47-3 | chromium | 52.3] | | p |
}7440-48-4 | cobalt | 12.4] | | p |
| 7440-50-8 | copper | 56.6 1 | I B |
| 7439-89-6 | Iron | 42900 | | e |
| 7439-92-1 | Lead | 251 | e {0
| 7439-95-4 | Magnesium | 1110 | | i p |
| 7439-96-5 | Manganese | 56.3| | e |
| 7439-97-6 | Mercury | o.12] | fev |
| 7439-98-7 | Molybdenum | 12.7] | e |77
| 7440-02-0 | Nickel | 56.0| | -
| 7440-08-7 | Potassium | 2210 | | e 1
| 7782-49-2 | selenium | 6.2 | e |7°
}7440-21-5 | 8ilicon | gss | | w jp |17
| 7440-22-4 | silver | 0.18 |B |7 | p |
[ 7440-23-5 | Sodium i sé0 | | W | @ |7
| 7440-28-0 | Thallium | B.6| | w |r |7
1 7440-62-2 | vanadium | 62.71 | | » |7+
{7440-66-6 | Zinc i 403§ | i p |
Color Before: BROWN Clarity Before: Texture: MEDIUM
Color After: YELLOW Clarity After: CLEAR Artifacts:
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Columbia Analytical Services

METALS
-1-
INORGANIC ANALYSIS DATA SHEET SAMPLE NO.
GPO0OZMCB0920058
Contract: R2527896
Lab Code: Case No.: SAS No.: SDG NO.: GPOOLICROS20
Level (low/med): LOW Date Received: 09/21/05
% Solids: 83.9 .U
Concentration Units (ug/L or mg/kg dry weight): MG/KG
CAS No. Analyte Concentration | C i Q M |
I 7429-90-5 Aluminum | 14500 | | P | .
[7440-36-0 | Antimony | s7lp| & [P it
| 7440-38-2 | Arsenic | 529 | | P |-+
| 7440-39-3 | Barium | 112 | P |
| 7440-41-7 | Beryllium | 1.4 | | 2 |
| 7440~42-8 | Boron | 321 | | | 2 |
|7440~43-9 | cadmium | 4.1 | e |57
| 7440-70-2 | calcium | 3630 | |  p |
|7440~47-3 | Chromium | 60.6 | | | 2 |
|7440-48-4 | cobalt ] 14.2} | | p |
{7440-50~-8 | copper | 5.3} | i P |
|7439-89-6 | Iron | a7300 | | | p |
17439-92-1 | Lead | 31z | | lp | |
|7439-95-4 | Magnesium | 1200 | | el
17439-96-5 iManganese | 60.7 | E i P i
|7439-97-6 | Mercury I 0.15 | | lev]
[7439-98-7 | Molybdenum | 12.7] | l» |27
|7440-02-0 | Nickel | 66.5 | | | 2 |
|7440-09-7 | Potassium | 2610 | | | » | N
{7782~49-2 | selenium | 6.31 | -
|7440-21-5 | Silicon i 915 | | ¥ | p |77
|7440-22-4 | silver | 0.10 |U | e | |
|7440-23-5 | sodium t 660 | | w | p |7
| 7440-28-0 | Thallium | w.o| | w [F |7
| 7440-62-2 | vanadium | 8.2} |’ e |17
| 7440-66-6 | Zinc 1 496 | | | » |
Color Before: BROWN Clarity Before: Texture: MEDIUM
Color After: YELLOW Clarity After: CLEAR Artifacts:
Comments: .
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- Columbia Analytical Services

METALS
-1-
INORGANIC ANALYSIS DATA SHEET SAMPLE NO.
GPOO3ICBO92005S

Contract: R2527896
Lab Code; Case No.: SAS No.: SDG NO.: GPOOL1lICRB0920
Matrix (soil/water): SOIL/SEDIMENT Lab Sample ID: 843915
Level (low/med): LOW Date Received: 09/21/0%
% Solids: 75. g;X

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte Concentration | C | Q I M

| 7429-90-5 Aluminum | 21000 | | | P | _

| 7440-36-0 | Antimony | 9.2 | & e |

| 7440-38-2 | Arsenic | 210 | | o |77

[7440-39-3 | Barium | 157 | | | e |

| 7440~41-7 | Beryllium | 0.74 | | -

| 7440-42-8 | Boxen I 922 | | -

| 7440-43-9 | cadmium I 5.2 | lp |5

| 7440-76~2 | calcium | 8360 | | | ¢ |

| 7440-47-3 | chromium | 165 | | | p |

| 7440-48-4 | cobalt ] 16.3| | | 2 |

| 7440-50-8 | copper | 71.8| | | B |

| 7439-89-6 | Iren | 44600 | | |l e |

|7439-92-1 | Lead | 135 | | |2 | 7

}7439-95-4 | Magnesium | 1360 | | | |

| 7439-96~5 | Manganese | 86.1 ) | -

| 7435-97-6 | Mercury | .04 | | lev |

| 7439-98-7 | Molybdenum | 69.5 | | e |77

| 7440-02-0 | Nickel I 70.6 | | e |

| 7440-09-7 | potassium | 3140 | e |

e g

|7782-49-2 | selenium | 9.7) | e | o7

| 7440-21-5 | 8ilicon | 1170 | ® e |

[ 7440-22-4 | silver I 0.11 ju | e |

| 7440-23-5 | sodium I 1410 | @ | p |77

| 7440-28-0 | Thallium | s.1] | w | Fr |77

| 7440-62-2 | vanadium 194 | e | <

| 7440-66-6 | Zinc 576 | | f 2|
Coloxr Before: BROWN Clarity Before: Texture: MEDIUM
Color After: YELLOW Clarity After: CLEAR Artifacts:
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COLUMBIA ANALYTICAL SERVICES

Reported: 11/03/05

ENSR International

Project Reference: PINES AREA OF INVESTIGATION PROJECT #01776-020
Client Sample ID : GPOOIICB0O320058

Date Sampled : 09/20/05 09:45 Order #: 843912 Sample Matrix: SOIL/SEDIMENT
Date Received: 09/21/05 Submigsion #: R2527896

DRY WEIGHT DATE TIME
ANALYTE METHOD PQL RESULT UNITS ANALYZED ANALYZED DILUTION
PERCENT SCLIDS 160.3M 1.0 49.9 % 10/04/05 10:30 1.0
SULFUR 300.0 2.67 13700 MG/KG 10/10/05 15:38 400.0

is
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COLUMBIA ANALYTICAL SERVICES

Reported: 11/03/08

ENSR International
Project Reference: PINES AREA OF INVESTIGATION PROJECT #01776-020
Client Sample ID : GPOO2MCB0920058

Date Sampled : 09/20/05 11:30 Ordexr #: 843913 Sample Matrix: SOIL/SEDIMENT
Date Received: 09/21/08% Submission #: R2527896
DRY WEIGHT DATE TIME

ANALYTE METHOD PQL RESULT UNITS ANATYZED ANALYZED DILUTION
PERCENT SOLIDS 160.3M 1.0 83.9 % 10/04/05 16:30 1.0
SULFUR 100.0 2.67 397 MG/KG 10/10/05 12:32 16.0

£ 0

iJ
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COLUMBIA ANALYTICAL SERVICES

Reported: 11/03/05

ENSR International
Project Reference: PINES AREA OF INVESTIGATION PROJECT #01776-020

Client Sample ID : GPOO2MCR092005D

Date Sampled : 09/20/05 11:30C Ordexr #: 843914 Sample Matrix: SOIL/SEDIMENT
Date Received: 09/21/05 Submigsion #: R2827896
DRY WEIGHT DATE TIME
ANALYTE METHOD PQL RESULT UNITS ANALYZED ANALYZED DILUTION
PERCENT SOLIDS 160.3M 1.0 83.6 % 10/04/05 10:30 1.0
SULFUR 300.0 2.67 441 MG/KG 10/10/05 12:15 10.0

L

o
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COLUMBIA ANALYTICAL SERVICES

Reported: 11/03/05

ENSR International
Project Reference: PINES AREA OF INVESTIGATION PROJECT #01776-020
Client Sample ID : GPOO3ICB(S2005S

Date Sampled : 09/20/05 13:50 Order #: 843915 Sample Matrix: SOIL/SEDIMENT
Date Received: 09/21/05 Submission #: R2527896
DRY WEIGHT DATE TIME
LANALYTE METHOD PQL: RESULT UNITS ANALYZED BNALYZED DILUTION
PERCENT SQOLIDS 160.3M 1.0 75.0 % 10/04/05 10:30 1.0
SULFUR 300.0 2.687 635 MG/KG 10/10/085 11:58 10.0
21
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PRIVILEGED AND CONFIDENTIAL - ATTORNEY CLIENT WORK PRODUCT

To: Lisa Bradley/Westford

From: Paula DiMatteirWestford

RE: Data Validation
PCDD/PCDF Analyses

Yard 520

MEMORANDUM

Pines Area of Investigation, Indiana
CAS SDG E0500690

Date: December 29, 2005

File: P1015 doc
01776-022-106

cq: D. McGrath/Westford

SUMMARY

Full validation was performed on the data for eleven soil samples and one aqueous equipment blank
analyzed for polychlorinated dibenzodioxins (PCDD) and polychlorinated dibenzofurans (PCDF) by SW-846
method 8290. The samples were collected at the Pines Area of investigation in Indiana on September 23,
2005 and submitted to Columbia Analytical Services (CAS) in Rochester, NY. CAS-Rochester contracted the
analyses to their facility in Houston, TX. CAS-Houston processed and reported these samples under sample
delivery group (SDG) E0500690. The analytical data were evaluated with reference to the "USEPA Anaiytical
Services Branch (ASB) National Functional Guidelines for Chlorinated Dibenzo-p-Dioxins (CDDs) and
Chlorinated Dibenzofurans (CDFs) Data Review’, EPA-540-R-05-001 (September 2005) and the quality
control (QC) criteria specified in the analytical method and/or the Yard 520 site specific Quality Assurance

Project Plan (QAPP). Madification of the Functional Guidelines was performed to accommodate the

methodelogy:

SW-846

In general, the data are valid as reported and may be used for decision making purposes. No data were

rejected.

SAMPLES

The samples included in this review are listed below.

Sample IDs Sample IDs
GP004ICB0923058 GP009ICB0223055
GPO05ICB0923055 GP010ICB092305S
GP00BICB0923055 GP011iCB0923055
GPO007I1CB092305S8 GP012ICB092305S
GPO008ICB092305S GP0131CB0923055
GP0O08ICB092305D GP0041CB0923058

(Fleld duplicate of GP008I013092305S) (Equipment blank)

Selected data points were qualified due to nonconformances of certain QC criteria (see
discussion below).

AOC Il - Docket No. V-W-'04-C-784-Yard520Rpt
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ENSR

REVIEW ELEMENTS
Sample data were reviewed for the following parameters:

+ Agreament of analyses conducted with chain-of-custody (COC) requests

+ Holding times/sample preservation

« Initial and continuing calibrations

« Laboratory blanks/eguipment blanks/field blanks

+  Matrix spike/matrix spike duplicate (MS/MSD) results

+ Internal and ¢lean-up standard recoveries

« Field duplicate results

+ Laboratory control sample/laboratory control sample duplicate (LCS/LCSD) results
+ Sample quantitation/detection limit resuits

DISCUSSION

Agreement of Analyses Conducted With COC Requests

Sample reports were reviewed against the analytical requests as designated on the chain-of-custody (COC)
and subsequent communications between ENSR and the laboratory. It should be noted that the laboratory
initially incorrectly substituted the sample ID character listed as the letter | (per the COC) with the number 1.
For example sample GP004ICB092305S was listed as GP0041CB092305S. The laboratory submitted
corrected Analysis Data Sheets for all samples. No other discrepancies were noted.

Holding Times/Sample Preservation

All'samples were extracted and analyzed within the method specified holding time criteria.

The cooler temperature was 8°C upon receipt at CAS-Rochester, which exceeded the acceptance criteria
of 4+ 2°C. No validation action was taken for this slight nonconformance. Cooler temperatures were
within criteria upon receipt at CAS-Houston.

Initial and Contihuing Calibrations

The percent relative standard deviations of all target compounds were within the QC acceptance criteria
for the initial calibrations associated with the sample analyses. All target compounds met the relative ion
abundance criteria and signal-te-noise ratio QC acceptance criteria specified in the method.

The percent differences of all target compounds were within the QC acceptance criteria in the continuing
calibrations associated with the sample analyses. All target compounds met the relative ion abundance
criteria and signal-to-noise ratio QC acceptance criteria specified in the method.

The chromatographic separation between 2,3,7,8-TCDD and the other unlabeled TCDD isomers was
resolved with a valley of <25% in all window defining mixture analyses.

Page 2 of 6
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ENR

Laboratory Blanks/Equipment Blanks/Field Blanks

The presence of blank contamination indicates that false positives may exist for these compounds in the
associated samples. The following table summarizes the maximum ievel of blank contamination detected
in the aqueous laboratory method blank associated with the aqueous equipment blank; action level; and
actions taken. Actions taken were based on the National Functional Guidelines (September 2005). Where
the National Functional Guidelines stipulate professional judgment to qualify sample results reported at
concentrations greater than the quantitation limit {lowest calibration standard), Action Levels (ALs) for the
common contaminants (OCDD and OCDF) were established at 10x the concentration detected and AlLs
for the remaining contaminants were established at 5x the concentration detected.

Compound

Maximum Concentration

{palL)

Action Level
(pafl)

Actions

1.2,3,4,6,7,8-HpCDD

5.24

26.2

Qualify the result as nondetect {U) at the
reported concentration in equipment blank
sample GP0O04ICB092305B.

QCDD

17.64

176

Qualify the resuit as nondetect (U) at the
reported concentration in equipment blank
sample GP004ICB092305B.

1.2,3.4,6,7,8-HpCDF

1.89

9.45

Qualify the result as nondetect (U) at the
reported concentration in equipment blank
sample GP0Q4I1CB092305B.

OCDF

4.83

48.3

Qualify the result as nondetect (U) at the
reported concentration in equipment blank
sample GP0041CB092305B.

Total HpCDD

6.10

30.5

Qualify the result as nondetect (U) at the
reported concentration in equipment blank
sample GP004ICB092305B.

~ " The following table summarizes the maximum level of biank contamination detected in the soil laboratory

method blank and aqueous equipment blank associated with the soil samples; action level: and actions
faken. Blank actions were consistent with those described above.

AOC Il - Docket No. V-W-'04-C-784-Yard520Rpt

Compound Maximum Action Level Actions
(Blank Type) Concentration (units)
{units)

ocbD 3.48 ng/Kg 34.8 ngfikg | Qualify the result as nondetect (U) at the
reported concentration in scil samples

(method blank) GPO04ICB092305S, GPODBICB0823058S,
GP0071CB092305S, GPO0SICB092305S,
GPO0SICB092305S, GPO10ICB0O223058,
and GP0O0SICB092305D.

Total HpCDF 1.28 po/L. 0.640 ng/Kg | Qualify the result as nondetect (U) at the
reported concentration in soil samples

(GPO04iCBO0623058) GPO04ICB082305S, GPO05ICB092305S,
GPO007ICB092305S, and
GP011ICB0923058S.

Page 3 of 6
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MS/MSD Results

The MS/MSD analysis was performed on sample GP0111CB092305S. The percent recovery (%R) and
relative percent difference (RPD) for all target compounds met the QC acceptance criteria with the
following exceptions.

Compound MSD %R RPD Actions

1,2,3,4,6,7,8-HpCDD <640 140 Estimate (J) the positive result in sample
GP0111CB0923058S.

oCDD 1166 143 Estimate (J) the positive result in sample
GP011I1CB0923058S.

1,2,3,4,7,8,9-HpCDF 153 met Not detected in sample GP011I1CB092305S;

’ no validation action required.
QC Criteria §0-150 30

Internal and Clean-up Standard Recoveries

Internal standard and clean-up standard %Rs were within QC acceptance criteria for all sample analyses
with the following exceptions.

Sample Internal Standard %R Action

GPO02ICB0923055 13C42-0CDD 37 Qualify as estimated (J/UJ) the positive

and nondetect OCDF and OCDD
S SO I e e | hesUlS, L

GPO10ICB0923055 13C42-0OCDD 37 Qualify as estimated (J/UJ) the positive
and nondetect OCDF and OCDD
results.

GP012ICB092305S 13C42-0CDD 327 Qualify as estimated (J) the positive
OCDF and OCDD results.

Field Duplicate Results

Samples GP008ICB092305S and GP008ICB092305D were submitted as the field duplicate pair with this
data set. The following table summarizes the field duplicate precision and actions taken. The RPD for
total HxCDD was not calculable {(NC) due to non-detect result in the duplicate sample.

Compound GP008ICB092305S | GP00BICB092305D | RPD Actions
(ng/Kg) (ng/Kg)
1,2,3,4,6,7,8-HpCDD 3.545 0.644 138 | Estimate (J) the positive
resuits in samples
GPODBICB092305S and
GPQODBICB092305D.
Page 4 of 6
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Compound GP008ICB092305S | GP008ICB092305D | RPD Actions
(ng/Kg) (ng/Kg)
OCDD 24.66 4273 141 | Estimate (J) the positive
results in samples
GPQ08ICB092305S and
GP00BICB092305D,
1.2,3,4,7,8-HxCDF 0.159 0.124 25 | Criterion met; no actions
required.
1,2,3,4,6,7,8-HpCDF 0.247 0.128 63 | Estimate (J) the positive
results in samples
GPO008ICB092305S and
. GPQ08ICB092305D.
OCDF 0.580 0.395 22 | Criterion met; no actions
: required.
Total HxCDD 0.618 0.047 U NC | Criterion met; no actions
required.
Total HpCDD 6.94 0.644 166 | Estimate (J) the positive
results in samples
GP008BICB092305S and
GP008ICB092305D.
Total HxCDF 0.295 0.124 82 | Estimate (J) the positive
results in samples
GP008ICB092305S and
GP008ICB092305D.
QC Criteria: RPD <30 when both results 2 5x the sample quantitatif:m !Imit: )
' RPD < 60 when both results are <5x the sample quantitation limit,
LCS/LCSD Results

The %Rs of all spiked compounds were within the QC acceptance criteria for the soil and aqueous LCS
andfor LCSD. The RPDs were within the QC acceptance criteria for the aqueous LCS/LCSD.

Sample Quantitation/Detection Limit Resuits

Dilutions were not performed on any samples in this data set.

The following compounds in the samples listed were qualified as (K) by the laboratory to signify that these
values are Estimated Maximum Possible Concentrations (EMPCs):

GP005ICB092305S:  1,2,3,4,7,8-HXCDF

GP008ICB092305S:  1,2,3,4,6,7,8-HpCDF; OCDF

GP012ICB092305S:  1,2,3,7,8,9-HxCDD; 1,2,3,6,7,8-HXCDF; 1,2,3,4,7,8,9-HpCDF
GP008ICB092305D:  OCDF

GP013ICB092305S;  1,2,3,7,8,9-HxCDD

GP004ICB0923058: OCDF

Page 5 of 6
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The 1,2,3,4,6,7,8-HpCDF result in sample GP008ICB092305D was an EMPC, yet it was not qualified as
‘K" on the PCDD/PCDF Analysis Data Sheet. The laboratory confirmed that this resuit should have been
flagged with a "K"; this qualifier was manually entered by the validator.

It should be noted that the OCDF result for sample GP004/CB092305B was qualified as estimated (J) by the
laboratory due to quantitation of the result at a concentration less than the lowest calibration standard but
greater than the estimated detection limit (EDL). However, due to the hierarchy of the validation qualifiers
established by the data validation guidelines, this (J) qualifier was replaced due to blank contamination
actions (see Laboratory Blanks/Equipment Blanks/Field Blanks, above).

The following compounds in the samples listed were flagged as estimated (J) by the laboratory due to
quantitation of the resuits at concentrations less than the lowest calibration standard but greater than the
EDL; no further validation action was necessary:

GP004ICB092305S: 1,2,3,4,6,7,8-HpCDD; 1,2,3,4,7,8-HxCDF; 2,3,4,6,7,8-HxCDF; 1,2,3,4,6,7,8-
HpCDF; OCDF

GPO05ICB092305S: 1,2,3,4,6,7,8-HpCDD; 1,2,3,4,7 8-HXCDF; 1,2,3,4,6,7,8-HpCDF; OCDF

GPOOBICD0923053;  1,2,3,4,6,7,8-HpCDD; 1,2,3,4,7,8-HxCDF; OCDF

GPO07ICB092305S: 1,2,3,4,6,7,8-HpCDD; 1,2,3,4,7,8-HxCDF; 1,2,3,4,6,7,8-HpCDF; OCDF

GP0O08ICB092305S: 1.2,3,4,6,7,8-HpCDD; 1,2,3,4,7,8-HxCDF; 1,2,3,4,6,7,8-HpCDF; OCDF

GP009ICD0923055:  1,2,3,6,7,8-HXCDD; 1,2,3,7,8,9-HxCDD

GPO10ICB0923058: 1,2,3,4,6,7,8-HpCDD

GP011ICB092305S:

1,2,3,4,7,8-HxCDD; 1,2,3,8,7,8-HxCDD, 123789HXCDD 1.2,3,4,7,8-HXCDF;
1,2,3,4,6,7,8-HpCDF; OCDF

GP012I1CB092305S:  1,2,3,4,7,8-HxCDD; 1,2,3,7,8,9-HxCDD; 1,2,3,4,7,8-HxCDF; 1,2,3,6,7,8-HxCDF;
S — - 1,2,3,4,7,8,9-HpCDF B —

GP008ICB092305D:  1,2,3,4,6,7,8-HpCDD; 1,2,3,4,7,8-HXCDF; 1,2,3,4,6,7,8- HpCDF OCDF

GP013I1CB092305S:  1,2,3,4,7,8-HxCDD; 1,2,3,6,7,8-HxCDD,; 1,2,3,7,8,9-HXCDD; 1,2,3,4,7,8-HxCDF:

1 :2r3:416;7.8'H quF; OCDF

The positive total results in several samples were qualified as estimated (J) by the validator due to
quantitation of the resuits at concentrations less than the lowest calibration standard but greater than the
EDL.

GP0041CB092305S: total HxCDD; total HXCDF

GPO0O05ICB092305S: total HXCDD; total HxCDF
GPO008ICD092305S:  total HpCDD; total HXCDF
GP0O07I1CB092305S;  total HpCDD; total HXCDF
GPO08ICB0923055;  total HxCDD; total HXCDF
GP00SICD092305S:;  total MxCDD

GP0111CB092305S: total TCDD; total HxCDF
GP(121CB092305S: total PeCDD; total PeCDF
GP008ICB092305D:  total HpCDD; total HXCDF
GP013ICB092305S: total HxCDD; total HXCDF; total HpCDF
GP0O04ICB092305B:  total HpCDF

Page 6 of 6
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Lab Name: Coluwmbia Analytical Services

Lab Code:

CAS

5DG No.:

Form 1

PCDD/PCDF ANALYSIS DATA SHEET

Use for Sample and Blank Results

Client Name: ENSR/PINE AREA

Matrix {(Aqueous/Solid/Leachate): Solid

Sample Receipt Date:

Ext. Date:

09/29/05

Ext. Vol (ul):20.0

Analysis Date:

Dilution Factor: 1

09/27/05

Method:

Vol (ul):1.0

6-0CT-05 Time:

14:39:40

8290

Episode No.:

Concentration Units {pg/L or ng/Kg dry weight) : ng/Kg

CONCENTRATION DETECTION Qual. ION ABUND.
RATIO (2)

ANALYTE
2,3,7,8-TCDD
1,2,3,7,8-PeCDD
1,2,3,4,7,8-HxCDD
1,2,3,6,7,8-HxCDD
112:3:7.8,9“HXCDD
,1, f] g,lé .ri:é ;Z 1,8,,_HPCDD
OCDD '
2,3,7,8-TCDF
1,2,3,7,8-PeCDF
2,3,4,7,8-PeCDF
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDF
1,2,3,7,8,9-HxCDF
2,3,4,6,7,8-HxCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF
Total Tetra-Dioxins

Total
Total
Total
Total
Total
Total
Total

Penta-Dioxins
Hexa-Dioxins
Hepta-Dioxins
Tetra-Furans
Penta-Furans
Hexa-Furans
Hepta-Furans

FOUND

* ¥ ¥ ¥* o

0.347
0.644

LIMIT

0.032
0.029
0.048
0.043
0.044

-0.038

0.157
0.056
0.021
0.020
0.036
0.03¢6
0.042
0.038
0.034
0.044
0.075

0.032
0.029
0.043
0.038
0.056
0.020
0.036
0.034

(1) Qualifiers: See flag definitions.

Sample Wt/Vol:

GC Column:DB-5

Blank Data Filename:

CLIENT ID.

Page 6 of 13

GPO04ICB0O923058

11.588

g or mL: g

* Initial Calibration Date:

Cl4325#2

Instrument ID: AutoSpec-Ultima

Sample Data Filename: U23487{#1

11/04/04

Cal., Ver. Data Filename: U23484§1

Moisture/Lipid: 22.39

(1)

U *
U *
U *
uvf *
u *
J. . 1.086
Pw v 0.91
U *
U *
U *
J 1.31
U *
U &
J 1.18
J 1.08
U .
J 0.89
U

U

J

{:

uF

T,

Y d

=l

RRT

(2}

* % % o

(2) RRTs and ion ratios are gspecified in Tables 11 and 8, Method 8290.

AOC Il - Docket No. V-W-'04-C-784-Yard520Rpt

MPRERRREMBERREOBRRRERREOO

MEAN
RRF

.96
.97
.08
.20
.16
.03
.11
.87
.00
.07
.29
.31
.09
.22
.56
.21
.39

8290F1

Lab Sample ID: E0500690-001.01
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FORM 2
CLIENT ID.
PCDD/PCDF LABELED COMPOUND AND

CLEANUP STANDARD RECOVERIES GPO04ICB0923058
Lab Name: Columbia Analytical Services Episode No.:
Lab Code: CAS SDG No.: Method: B290 Lab Sample ID: E0500690-001.01
Client Name: ENSR/PINE ARERA Sample Wt/Vol: 11.588 g or mL: g
Matrix (Agqueous/Solid/Leachate): Solid Initial Calibration Date: 11/04/04
Sample Receipt Date: 0%/27/05 Instrument ID: AutoSpec-Ultima
Ext. Date: 09/29/05 GC Column: DB-5
Ext. Vol{ul): 20.0 Inj. Vol{ul): 1.0 Sample Data Filename: U23487#1

Analysis Date: 6-0CT-05 Time: 14:39:40 Blank Data Filename: Cl4325§#2
Dilution Factor: 1 Cal. Ver. Data Filename: U23484#1

Concentration Units (pg/L or ng/Kg dry weight): ng/Kg % Moisture/Lipid: 22.39

ION
SPIKE CONCENT. RECOV. ABUND. RRT MEAN
CONC. (pg) FOUND {pg) $ Q RATIO(2) (2) RRF

LABELED COMPOUNDS

13C-2,3,7,8-TCDD 1000 731.75  73.18 0.78 1.014 1.07
13¢-1,2,3,7,8-PeCDD 1000 740.17  74.02 1.60 1.269 1.01
13C-1,2,3,6,7,8-HxCDD 2500 1928.16  77.13 1.33 0.9912 0.98
13¢-1,2,3,4,6,7,8-HpCbD 2500 _ 1495.71 _59.83 1.07 . 1.075 _ 1.0%
13C-0CD 5000 3154.33  63.09 0.93 1.146  1.04
13¢-2,3,7,8-TCDF 1000 694.43  69.44 0.79 0.972  1.48
13¢-1,2,3,7,8-PeCDF 1000 748.78  74.88 1.61 1.212  1.51
13C-1,2,3,4,7,8-HxCDF 2500 2190.19 87.61 0.55 0.965 1.42
13¢-1,2,3,4,6,7, 8-HpCDF 2500 1794.94  71.80 0.45 1.050 1.17
CLEANUP STANDARD

37¢1-2,3,7,8-TCDD 800 772.37  96.55 1.015

(1) Contract-required limits for percent recovery are 40%-135%
{section 8.4, Method 8290).

(2) Contract-required Reference Attributiong for RRTs and ion abundance ratios are
specified in Tables 11 and 8, reapectively, Method 8290.

NOTE: There is no ion abundance ratio for 37C14-2378-TCDD (cleanup standard) .

8290F2
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PCDD/PCDF TOXICITY EQUIVALENCE SUMMARY

Form 3

Use for Sample and Blank Resulta

Lab Name: Columbia Analytical Services

Lab Code: CAS

Method: 8290

Client Name: ENSR/PINE AREA

Matrix {aqueous/solid/leachate}: Solid

Sample Receipt Date:
Ext. Date: 09/29/05
Ext. Vol (ul):20.0

Analysis Date:

Dilution Factor: 1

Concentration Units (pg/L or ng/Kg dry weight): ng/Kg

2,3,7,8-TCDD

1,2,3, 7, 8 - PeCDD
1,2,3,4,7,8-HxCDD
1,2,3,6,7,8-HxCDD
1,2,3,7,8,9~-HxCDD
1,2,3,4,6,7,8-HpCDD
OoCD

2,3,7,8-TCDF
1,2,3,7,8-PeCDF
2,3,4, 7; B8 -PeCDF
1,2,3,4,7,8-HXCDF
1,2,3,6,7,8-HxCDF
11213:7, 8, 9-HXCDF
2,3,4,6,7,8-HXCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF

6-0CT-05

09/27/05

Inj. Vol{ul):1.0

Time: 14:39:40

CONCENTRATION

* % % % %

Episode No.:
Lab Sample ID: EO0S

Sample Wt/vol: 11.

Initial Calibration Date:

Instrument ID: Aut
GC Column ID: DB-5

Sample Data Filena

Page 6 of 13

CLIENT ID.

GP004ICB092305S

00620-001.01
588 g or mL: g
11/04/04

oSpec-Ultima

me: U234874#1

Blank Data Filename: C14325#2

Cal. Ver. Data Fil

% Mo

ename: U23484#1

isture: 22.39

TEF (1) TEF-ADJUSTED

CONCENTRATION

X 1.0 *
X 0.5 *
X 0.1 *
X 0.1 *
X 0.1 *
X 0.01 1.92e=02.
X 0.001 2.26e-02
X 0.1 *
X 0.05 *
X 0.5 *
X 0.1 1.42e-02
X 0.1 *
X 0.1 *
X 0.1 7.10e~-03
X 0.01 2.66e-03
X 0.01 *
X 0.001 4.83e-04
Total: 6.62e-02

(1) Taken from 'Interim Procuduresg for Estimating Risks Associated with
Exposures to Mixtures of Chlorinated Dibenzo-p-Dioxin and -Dibenzofurans

{CDDs and CDFs)'

and 1989 Update (EPA/625/3-8%/016,

AOC Il - Docket No. V-W-'04-C-784-Yard520Rpt

March 1989.)
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Lab Name: Columbia Analytical Services

Lab Code: CAS 8DG No.:

PCDD/PCDF ANALYSIS DATA SHEET
Use for Sample and Blank Results

Client Name: ENSR/PINE AREA

Matrix (Agueous/Solid/Leachate): Solid

Sample Receipt Date: 09/27/05

Ext. Date: 09/29/05

Bxt. Vol{ul):20.0

Analysis Date: 6-0CT-05

Dilution Factor: 1

vol{ul):1.0

Time:

15:25:43

Form 1

Method:

CLIENT ID.

Page 7 of 13

GPOOSICB0223058

Epigode No.:

Lab Sample ID: E0500690-002.01

Sample Wt/vol: 11.399 g or mL: g

Instrument ID: AutoSpec-Ultima

GC Column:DB-5

Cal. Ver. Data Filename:

Sample Data Filename: U23488#1

Blank Data Filename: Cl4325#2

Initial Calibration Date: 11/04/04

U23484#1

Concentration Units (pg/L or ng/Kg dry weight): ng/Kg % Moisture/Lipid: 29.81

ANALYTE

-

- =

- - - L 0- - -
- . - .
- -

- ow =

QR KENHEFRRERNMRPOMOERHPRRMRN
DN WRNNNWNWEONNNDNLD W

O~ =~ =

Total Tetra-Dioxins
Total Penta-Dioxins

Total Hexa-Dioxins

(1) Qualifiers: See flag definitions.

{2) RRTg and ion ratios are specified

Hepta-Dioxins
Tetra-Furans
Penta-Furans
Hexa-Furans
Hepta-Furans

FOUND

% ¥ % ¥

0.223
0.560

AOC Il - Docket No. V-W-'04-C-784-Yard520Rpt

e

COoOO0O0O0OCOO

CONCENTRATION DETECTION Qual. ION ABUND.

LIMIT RATIO (2)

. 031
. 029
.033
.030
.031
086
.091
.051
.025
.023
.018
.017
.021
.019
.062
.08BO
.075

.031
.029

.030

. 086
.051
.023
.018
. 062

in Tables 11 and 8, Method 8290.

~r A

-

wio
* % % * %
RFrMHrEHEOO

cdawmogadadd
o
*ﬁ***q***k—‘%m*****

b
~

(=]

w

[

=
RRERHEHERRRREOS

acoocadady
o
\0

W

c

c
N

W4

MEAN
RRF

.96
.97
.08
.20
.16
-03
.11
.97
.00
.07
.29
.31
.09
.22
.56
.21
.39

B290F1

March 5, 2010



Page 7 of 13

FORM 2
CLIENT ID.
PCDD/PCDF LABELED COMPOUND AND

CLEANUP STANDARD RECOVERIES GPOOSICB0O923058
Lab Name: Columbia Analytical Services Episode No.:
Lab Code: CAS SDG No.: Method: 8290 Lab Sample IDP: E05006950-002.01
Client Name: ENSR/PINE AREA Sample Wt/vol: 11.399 g oxr mL: ¢
Matrix (Aqueocus/Solid/Leachate): Solid Initial Calibration Date: 11/04/04
Sample Receipt Date: 09/27/05 Instrument ID: AutoSpec-Ultima
Ext. Date: 09/29/05 GC Column: DB-5
Ext. Vol{ul): 20.0 Inj. Vol{ul): 1.0 Sample Data Filename: U23488#1

Analysis Date: 6-0OCT-05 Time: 15:25:43 Blank Data Filename: C14325§2

Dilution Factor: 1 Cal. Ver. Data Filename: U23484#1

Concentration Units (pg/L or ng/Kg dry weight): ng/Kg % Moisture/Lipid: 29.81

TON
SPIKE CONCENT. RECOV. ABUND. RRT  MEAN
CONC. (pg) FOUND{(pg) % Q RATIO(2) {2) RRF
LABELED COMPOUNDS

13C-2,3,7,8-TCDD 1000 749.30 74.93 0.80 1.013 1.07
13¢-1,2,3,7,8-PeCDD 1000 752.19 75.22 1.59 1.268 1.01.
13C¢-1,2,3,6,7,8-HxCDD 2500 2228.54 89.14 1.28 0.991 0.98
13¢-1,2,3,4,6,7,8-HpCbD 2500  1468.00 58.72 1.04 1.075 1.01
13C-0CDD 5000 2989.37 59.79 0.93 1.146 1.04
13¢-2,3,7,8~-TCDF 1000 709.56 70.96 0.80 0.971 1.48
13C-1,2,3,7,8-PeCDF 1000 770.65 77.06 1.61 1.211 1.51
13Cc-1,2,3,4,7,8-HxCDF 2500 2385.20 95,41 0.54 0.965 1.42
13¢-1,2,3,4,6,7,8-HpCDF 2500 1818.74 72.75 0.45 1.050 1.17
CLEANUP STANDARD

37¢1-2,3,7,8-TCDD 800 804.08 100.51 1.014

{1} Contract-required limits for percent recovery are 40%-135%
(section 8.4, Method 8290).

(2) Contract-required Reference Attributions for RRTs and ion abundance ratios are
specified in Tables 11 and 8, respectively, Method B8290.

NOTE: There is no ion abundance ratio for 37C14-2378-TCDD (cleanup standard).

8290F2
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Form 3

PCDD/PCDF TOXICITY EQUIVALENCE SUMMARY

Use for Sample and Blank Results

Lab Name: Columbia Analytical Services

Lab Code: CAS

Client Name:

Method:

8290

ENSR/PINE AREA

Matrix (agueous/solid/leachate): Sclid

Sample Receipt Date:

Ext. Date: 09/29/05
Ext. Vol(ul):20.0
Analysis Date:

Dilution Factor: 1

Concentration Units (pg/L or ng/Kg dry weight)}: ng/Kg % Moisture:

Son e e . .
OMNNDN NN W
e Y

-

Q-
o

~ e m omomow
~ mom oo
. m m o
LI S - SN B R RO o 5

- -
-
-
-~ =
-~ =

D hwhNnNNwWhDWw

o~
L W B WoWw o W
-

ORPPNHRMENBPNQORRPRREREIN

6-0CT-05 Time:

09/27/05

Inj. Vol(ul}:1.0

15:25:43

CONCENTRATTON

* % ® % *

Episode No.:

Page 7 of 13

CLIENT ID.

GPOO5ICB0923058

Lab Sample ID: E0500690-002.01

Sample Wt/Vol: 11.399 g or mL: g

Initial Calibration Date: 11/04/04

Instrument ID: AutoSpec-Ultima

GC Column ID: DB-5

Sample Data Filename: U234884#1

Blank Data Filename:

Cal. Ver. Data Filename:

C14325{#2
U23484#1

29.81

TEF (1) TEF-ADJUSTED
CONCENTRATION

X 1.0 *
X 0.5 *
X 0.1 *
X 0.1 *
X 0.1 *
X 0.01 _2.55e-02
X 0.001 6.61le-02
X 0.1 *
X 0.05 *
X 0.5 *
X 0.1 8.81le-03
X 0.1 *
X 0.1 *
X 0.1 *
X 0.01 2.67e-03
X 0.01 *
X 0.001 4.43e-04
Total: 1.04e-01

(1) Taken from 'Interim Procudures for Estimating Risks Associated with
Exposures to Mixtures of Chlorinated Dibenzo-p-Dioxin and -Dibenzofurans
(CDDs and CDFs)' and 1989 Update (EPA/625/3-89/016, March 1989.)

AOC Il - Docket No. V-W-'04-C-784-Yard520Rpt
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Form 1
CLIENT ID.
PCDD/PCDF ANALYSIS DATA SHEET
Use for Sample and Blank Results GPOOBICB0O923058

Lab Name: Columbia Analytical Services Episode No.:

Lab Code: CaS SDG No. : Method: 8290 Lab Sample ID: E0500690-003.01

Sample Wt/Vol: 11.391 g or mL: g

Client Nawme: ENSR/PINE AREA

Matrix (Aqueous/Solid/Leachate): Solid Initial Calibration Date: 11/04/04

Sample Receipt Date: 09/27/05 Instrument ID: AutoSpec-Ultima

Ext. Date: 09/29/05 GC Column:DB-5

Sample Data Filename: U23489#1

Ext. Vol(ul):20.0 Inj. Vol (ul):1.0

Analysis Date: 6-0OCT-05 Time: 16:11:47 Blank Data Filename: Cl42325#2

Dilution Factor: 1 Cal. Ver. Data Filename: U23484#%#1

Concentration Units (pg/L or ng/Kg dry weight): ng/Kg % Moisture/Lipid: 51.32

AOC Il - Docket No. V-W-'04-C-784-Yard520Rpt

CONCENTRATION DETECTION Qual. ION ABUND. RRT MEAN

ANALYTE FOUND LIMIT {1} RATIO (2) (2) RRF
2,3,7,8-TCDD * 0.043 [0} * * .96
1,2,3,7,8-PeCDD * 0.044 U * * 0.97.
1,2,3,4,7,8-HxCDD * 0.064 U * * 1.08
1,2,3,6,7,8-HxCDD * 0.057 U * * 1.20
1,2,3,7,8, 9-HXCDD * 0.059 v * *  1.16
1 Lg,.r,?’ !,,g,léll 1,,8 ",HPCDD 1-6,96 . Q- 0?0 J R 1.0 0 1 000 _— .03 .
OCDD 15.822 C.180 KL{V/ 0.87 1.000 1.11
2,3,7,8-TCDF * 0.064 U * * 0.97
1,2,3,7,8-PeCDF * 0.038 U * * 1.00
2,3,4,7,8-PeCDF * 0.036 u * * 1.07
1,2,3,4,7,8-HxCDF 0.148 0.022 J 1.18 1.601 1.29
1,2,3,6,7,8-HxCDF * 0.022 U * * 1.31
1,2,3,7,8,9-HxCDF * 0.026 u o * * 1.09
2,3,4,6,7,8-HxCDF * 0.023 U * * 1.22
1,2,3,4,6,7,8-HpCDF * 0.057 U * * 1.56
1,2,3,4,7,8,9-HpCDF * 0.074 U * * 1.21
OCDF 0.460 0.123 J 0.94 1.002 1.39
Total Tetra-Dioxins * 0.043 U

Total Penta-Dioxins * 0.044 uF

Total Hexa-Dioxins * 0.057 UZ(

Total Hepta-Dioxins 3.661 0.070 a

Total Tetra-Furang * 0.064 U

Total Penta-Furans * 0.036 U7

Total Hexa-Furans 0.148 0.022 g

Total Hepta-Furans * 0.057 q;f

{1) Qualifiers: See flag definitions.

(2) RRTs and ion ratios are specified in Tables 11 and 8, Method 8290. 8290F1
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Form 3
CLIENT ID.
PCDD/PCDF TOXICITY EQUIVALENCE SUMMARY
Use for Sample and Blank Results GPO061ICB0923058
Lab Name: Columbia Analytical Services Episode No.:
Lab Code: CAS Method: 8290 Lab Sample ID: E0500690-003.01
Client Name: ENSR/PINE AREA Sample Wt/Vol: 11.391 g or mL: g
Matrix (aqueous/solid/leachate): Solid Initial Calibration Pate: 11/04/04
Sample Receipt bate: 09/27/05 Instrument ID: AutoSpec-Ultima
Ext. Date: 09/29/05 GC Column ID: DB-5
Ext. Vol (ul):20.0 Inj. Vol(ul):1.0 Sample Data Filename: U23489§#1

Analysis Date: 6-0CT-05 Time: 16:11:47 Blank Data Filename: Cl4325#2

Dilution Pactor: 1 Cal. Ver. Data Filename: U23484#1

Concentration Units (pg/L or ng/Kg dry weight): ng/Kg % Moisture: 51.32

CONCENTRATION TEF (1) TEF-ADJUSTED

« CONCENTRATION
2,3,7,8-TCDD * X1.0 *
1,2,3,7,8-PeCDD * X 0.5 *
1,2,3,4,7,8-HxCDD * X 0.1 *
1,2,3,6,7,8-HxCDD * X 0.1 *
1,2,3,7,8,9-HxCDD * X 0.1 *
1 1,,,2,,;,,3, 14 17,671711,,8,7 HPCDD ,,1 ,5,6 9 6 - X,,,O, . 0 1 1 7 0&"02
oCDDP 15.822 X 0.001 1.58e-~-02
2,3,7,8-TCDF * X 0.1 *
1,2,3,7,8-PeCDF * X 0.05 *
2,3,4,7,8-PeCDF * X 0.5 *
1,2,3,4,7,8-HxCDF 0.148 X 0.1 1.48e-02
1,2,3,6,7,8-HxCDF * X 0.1 *
1,2,3,7,8,9-HxCDF * X 0.1 *
2,3,4,6,7,8~-HxCDF * X 0.1 *
1,2,3,4,6,7,8-HpCDF * X 0.01. *
1,2,3,4,7,8,9-HpCDF * X 0.01 *
OCDF 0.460 X 0.001 4.60e-04

Total: 4.8le-02

{1} Taken from 'Interim Procudures for Estimating Risks Associated with
Exposures to Mixtures of Chlorinated Dibenzo-p-Dioxin and -Dibenzofurans
(CDDs and CDFs)' and 1989 Update(EPA/625/3-89/016, March 1989.)

6/90
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FORM 2
CLIENT ID.
PCDD/PCDF LABELED COMPOUND AND

CLEANUP STANDARD RECOVERIES GPOOBICB0S923055
Lab NMame: Columbia Analytical Services Episode No.:
Lab Code: CAS SDG No.: Method: 8290 Lab Sample ID: E0500690-003.01
Client Name: ENSR/PINE AREA Sample Wt/Vol: 11.391 g or mL: g
Matrix (Agqueous/Solid/Leachate}: Solid Initial Calibration Date: 11/04/04
Sample Receipt Date: 09/27/05 Instrument ID: AutoSpec-Ultima
Ext. Date: 09/29/05 GC Column: DB-5
Ext. Vol(ul}: 20.0 Inj. Vol(ul): 1.0 Sample Data Filename: U23489{1

Analysis Date: 6-0OCT-05 Time: 16:11:47 Blank Data Filename: C14325§2

Dilution Factor: 1 Cal. Ver. Data Filename: U23484#1

Concentration Units (pg/Ir oxr ng/Kg dry weight): ng/Kg % Moisture/Lipid: 51.32

ION
SPIKE CONCENT. RECOV. ABUND. RRT  MEAN
CONC. (pg) FOUND {pg) % Q RATIO{2) (2) RRF
LABELED COMPOUNDS

13C-2,3,7,8-TCDD 1000 799.52 79.95 0.8C 1.014 1.07
13C-1,2,3,7,8-PeCDD 1000 BQ&6 .66 80.67 1.5% 1.268 1.01
13¢-1,2,3,6,7,8-HxCPD 2500 2555.37 102.22 1.29 0.991 0.98
_ 13C-1,2,3,4,6,7,8-HpCDD 2500  1788.87 71.55  1.07  1.075 1.01
13C-0CDD 5000 3606.70 72.13 0.93 1.146 1.04
13¢-2,3,7,8-TCDF 1000 798.18 79.82 .80 0.971 1.48
13C-1,2,3,7,8-PeCDF 1000 830.42 83.04 1.58 1.211 1.51
13C-1,2,3,4,7,8-HxXxCDF 2500 2631.29 1(5.25 0.54 0.9265 1.42
13C-1,2,3,4,6,7,8-HpCDF 2500 2141 .62 85.66 0.46 1.050 1.17
CLEANUP STANDARD
37C1-2,3,7,8-TCDD 800 857.69 107.21 1.014

{1} Contract-required limits for percent recovery are 40%-135%
(section 8.4, Method 8290).

{2} Contract-required Reference Attributions for RRTs and ion abundance ratios are
specified in Tables 11 and 8, respectively, Method 8290.

NOTE: There is no ion abundance ratio for 37C14-2378-TCDD (cleanup standard).

8290F2
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Lab Name: Columbia Analytical Services
Lab Code:
Client Name:

Matrix (Agueous/Solid/Leachate): Solid

CAS

Sample Receipt Date:

Ext.

Date:

09/29/05

Ext. Vol{ul):20.0

Analysis Date:

Dilution Factor: 1

SDG No.:

Form 1

PCDD/PCDF ANALYSIS DATA SHEET

ENSR/PINE AREA

09/27/05

Vol (ul):1.0

6-0CT-05 Time:

16:57:50

Method:

Episode No.:

8290

Use for Sample and Blank Results

Sample Wt/Vol:

11.241

CLIENT ID.

Page 9 of 13

GPOO7ICB0923058

Initial Calibration Date:

Instrument ID: AutoSpec-Ultima

GC Column:DB-5

Sample Data Filename:

Blank Data Filename:

Cla325§2

U23490#1

Lab Sample ID: E0500690-004.01
g or mL: g

11/04/04

Cal. Ver. Data Filename: U23484#1

Concentration Units (pg/L or ng/Kg dry weight): ng/Kg % Moisture/Lipid: 37.53

ANALYTE

N .
L L

Wb W wh W

- W w

8EJPJM O N RN
ONNWNDNNONMNWNW

Total
Total
Total
Total
Total
Total
Total
Total

(1) Qualifiers:

(2) RRTs and ion ratios are specified

L N N

- .

LB - YT (- Y RN P I

-

CONCENTRATION DETECTION Qual.
LIMIT

L A
- -

-~ =

AN I« - B RN . .

b
P
8
, 8-HxCDF
9
8
7
8

Tetra-Dioxins
Penta-Dioxins
Hexa-Dioxins
Hepta-Dioxins
Tetra-Furans
Penta-Furans
Hexa-Furans
Hepta-Furans

FOUND

0.218
0.264

AOC Il - Docket No. V-W-'04-C-784-Yard520Rpt

CococoocoOOoCoOCO

0.039
0.041
0.046
.041
. 043
.078
.105
.064
.038
.035
.033
.033
.039
. 035
.062
.080
-099

-039
.041
.041
.078
.064
035
.033
. 062

COOOCOOoOCO

See flag definitions.

ION ABUND. RRT
(1) RATIO (2)  (2)
U % *
u * *
u * *
u * *
uf ; .
3 1.04 1.000
BEy Y 0.92 1.000
U * ®
1§} * *
14} * *
J .28 1.000
u * *
U * *
1) * *
J .05 1.000
) * *
J .92 1.003
U
uy
14
T
U
3
wF

in Tables 11 and 8, Method 82%0.

M
R

FRPRERRERPRPHRPRORPERERRHNEDO

BEAN
RF

.96
.97
.08
.20
.16
+03
.11
.97
-00
.07
.29
.31
.09
.22
.56
.21
.39

8290F1
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FORM 2
CLIENT ID.
PCDDB/PCDF LABELED COMPOUND AND

CLEANUP STANDARD RECOVERIES GP0O0O7ICR0923058
Lab Name: Columbia Analytical Services Episode No.:
Lab Code: CAS SDG No.: Method: 8290 Lab Sample ID: E0500690-004.01
Client Name: ENSR/PINE AREA Sample Wt/Vol: 11.241 g or mL: g
Matrix (Aqueous/Solid/Leachate): Solid Initial Calibration Date: 11/04/04
Sample Receipt Date: 09/27/05 Instrument ID: AutoSpec-Ultima
Ext. Date: 09/29/05 GC Column: DB-5
Ext. Vol(ul}): 20.0 Inj. Vol{ul): 1.0 Sample Data Filename: U23490#1

Analysis Date: 6-0CT-05 Time: 16:57:50 Blank Data Filename: C14325##2

Dilution Factor: 1 Cal. Ver. Data Filename: U23484#1

Concentration Units (pg/L or ng/Kg dry weight}: ng/Kg % Moisture/Lipid: 37.53

ION
SPIKE CONCENT. RECOV. ABUND. RRT MEAN
CONC. (pg) FOUND(pg) % ©Q RATIO(2) (2) RRF
LABELED COMPOUNDS

13¢-2,3,7,8-TCDhD 1000 688 .91 68.89 0.81 1.013 1.07
13C-1,2,3,7,8-PeCDD 1000 703.77 70.38 i.59 1.268 1.01
13C-1,2,3,6,7,8-HxCDD 2500 2313.83 92.55 1.33 0.9921 0.98
13¢-1,2,3,4,6,7,8-HpCDD 2500 . 1651.73 66.07 _ r1.07 1.075  1.01
13C-0CDD 5000 3405.96 68.12 0.93 1.146 1.04
13¢-2,3,7,8-TCDF 1000 695.52 69.55 0.80 0.972 1.48
13C-1,2,3,7,8-PeCDF 1000 725.50 72.55 1.60 1.212 1.51
12C-1,2,32,4,7,8-HXCDF 2500 2435.10 97.40 0.52 0.965 1.42
13C-31,2,3,4,6,7,8-HpCDF 2500 1209.89 76.40 0.46 1.050 .17
CLEANUF STANDARD
37Cl-2,3,7,8-TCDD 800 819.25 102.41 1.015

(1) Contract-required limits for percent recovery are 40%-135%
(section 8.4, Method 82390).

(2) Contract-required Reference Attributions for RRTs and ion abundance ratios are
specified in Tables 11 and 8, respectively, Method 8290.

NOTE: There is no ion abundance ratio for 37C14-2378-TCDD {cleanup standard}.

8290F2
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PCDD/PCDF TOXICITY EQUIVALENCE SUMMARY
Use for Sample and Blank Results

Lab Name: Columbia Analytical Services
Lab Code: CAS Method: 8250

Client Name: ENSR/PINE AREA

Matrix (aqueous/solid/leachate}: Solid
Sample Receipt Date: 09/27/05

Ext. Date: 09/29/05

Ext. Vol{ul}:20.0 Inj. Vol{ul):1.0
Analysis Date: 6-0CT-05 Time: 16:57:50

Pilution Factor: 1

Concentration Units (pg/L: or ng/Kg dry weight): ng/Kg

CONCENTRATION
2,3,7,8-TCDD *
1,2,3,7,8-PeCDD *
1,2,3,4,7,8-HxCDD *
1,2,3,6,7,8-HxCDD *
1,2,3,7,.8,9-HxCDD *
1,2,3,4,6,7,8-HpCDD - 1.271
OCDD 5.2890
2,3,7,8-TCDF *
1,2,3,7,8-PeCDF *
2,3,4,7,8-PeCDF *
1,2,3,4,7,8-HxCDF 0.218
1,2,3,6,7,8-HxCDF *
1,2,3,7,8,9-HxCDF *
2,3,4,6,7,8-HxCDF *
1,2,3,4,6,7,8-HpCDF 0.264
1,2,3,4,7,8,9-HpCDF *
OCDF 0.355

Page 9 of 13

Form 3

CLIENT 1ID.

GPOOC7ICB0923055

Episode No.:

Lab Sample ID: E0500690-004.01
Sample Wt/Vol: 11.241 g or mL: g
Initial Calibration Date: 11/04/04
Instrument ID: AutoSpec-Ultima

GC Column ID: DB-5

Sample Data Filename: U23490#1
Blank Data Filename: C14325#2

Cal. Ver. Data PFilename: U23484itl

% Moisture: 37.53

TEF (1) TEF-ADJUSTED

‘ CONCENTRATION
X 1.0 *
X 0.5 *
X 0.1 *
X 0.1 *
X 0.1 *
_..X . 0.01. 1.27e-02
X 0.001 5.28e-03
X 0.1 *
X 0.05 *
X 0.5 *
X 0.1 2.18e-02
X 0.1 *
X 0.1 *
X 0.1 *
X 0.01 2.64e-03
X 0.01 ®
X 0.001 3.55e-04

Total: 4.28e-02

{1) Taken from 'Interim Procudures For Estimating Risks Associated with
Exposures to Mixtures of Chlorinated Dibenzo-p-Dioxin and -Dibenzofurans
{cbDs and CDFs)' and 1989 Update(EPA/625/3-89/016, March 1989.)

AOC Il - Docket No. V-W-'04-C-784-Yard520Rpt
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Lab Name: Columbia Analytical Services Episode No.:

Lab Code: CAS

SDG No.:

Form 1

BCDD/PCDF ANALYSIS DATA SHEET

Client Name: ENSR/PINE AREA

Matrix (Aqueous/Seolid/Leachate): Solid

Sample Receipt Date: 09/27/05

Ext. Date; 09/29/0s

Ext. Vol{ul):20.0

Analysis Date: 11-0CT-05 Time: 13:51:29

Dilution Factor: 1

j. Vol{ul):1.0

Method:

8290

Use for Sample and Blank Results

CLIENT 1ID.

Page 4 of 7

GPOOEICB0923058

Sample Wt/Vol: 11.426 g or mL: g

Initial Calibration Date: 09/16/04

Ingtrument ID: AutoSpec-Ultima

GC Column:DB-5

Blank Data Filename: C14325#2

.Bample Data Filename: U12921#1

Cal. Ver. Data Filename: Ul2917#1

Concentration Units (pg/L or ng/Kg dry.weight): ng/Kg % Moisture/Lipid: 33.51

CONCENTRATION DETECTION Qual.

ANALYTE
2,3,7,8-TCDD
1,2,3,7,8-PeCDD
1,2,3,4,7,8-HxCDD
1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD
1,2,3,4,6,7,8-HpCDD
ocn
2,3,7,8+TCDF
1,2,3,7,8-PaCDF
2,3,4,7,8-PeCDF
1,2,3,4,7,8-HxCOF
1,2,3,6,7,8-HxCDF
1,2,3,7,8,9-HXCDF
2,3,4,6,7,8-HxXCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
QCDF

Total Tetra-Dioxins
Total Penta-Dioxins
Total Hexa-Dioxins

Total Hepta-Dioxins
Total Tetra-Furans
Total Penta-Furans
Total Hexa-Furans

Total Hepta-Furans

FOUND

0.295

*

LIMIT

0.056
0.041
0.063

. 0.060

0.060Q

0.034

c.e71
0.076
0.031
0.030
0.037
0.038
0.047
0.041
0.065
0.091
0.079

0.056
0.041
0.060
0031
0.076"
0.030
0.037
0.065

{1) Qualifiers: See flag definitions.

{2) RRTs and ion ratios are specified in Tables 11 and 8, Method 8290.

AOC Il - Docket No. V-W-'04-C-784-Yard520Rpt

(1)

coduadomucaaad
¥ <
Q<

[
=
N

0

el
AW o o AWk RN O % % oA ¥

33

[ %)

<

ION ABUND.
RATIO (2)

RRT

(2)

* % ¥ ok %

MEAN

RRF

0.%8
0.91
1.00
1.04
1.06

-0-92

0.99
0.82
0.84
.87
.13
.08
.88
.01
.36
.97
.95

CORRORPRO

B220F1

Lab Sample ID: E0500690-005.01

March 5, 2010



Page 4 of 7

FORM 2
CLIENT ID.
PCDD/PBCDF LABELED COMPOUND AND
CLEANUF STANDARD RECOVERIES GPO0OBICB0923058

Lab Name: Columbia Analytical Services Ep
Lab Code: CAS  SDG No.: Method:
Client Name: ENSR/PINE AREA

Matrix (Aqueous/Solid/Leachate): Solid
Sample Receipt Date: 09/27/05

Bxt. Date: 09/29/05

Ext. Vol(ul): 20.0 Inj. Vol(ul}: 1.0
Analysis Date: 11-0QT-05 Time: 13:51:29
bilution Factor: 1

Concentration Units (pg/L or ng/Kg dry wei

isode No.:

8230 Lab Sample ID: B05006%0-005.01
Sample Wt/Vol: 11.426 g or mL: g
Initial Calibration Daté: 09/16/04
Instrument ID: AutoSpec-TUltima
GC Column: DB-5
Sample Data Filename: U12921#1
Blank Data Filename: C14325#2
Cal., Ver. Data Filename: U12917#1
ght): ng/Kg % Moisture/Lipid: 33.51

ION

SPIKE CONCENT. RECOV. ABUND. RRT MEAN

CONC. (pg}) FOUN
LABELED COMPOUNDS

12¢C-2,3,7,8-TCDD 1000 719

13C-1,2,3,7,8-PeCDD 1000 799.
13C-1,2,3,6,7,8-HxCDD 2500 issl.
13¢-1,2,3,4,6,7,8-HpCDD —-2500-- 1806
13C-0CDD 5000 3285,
13C-2,3,7,8-TCDF 1000 638.
13¢-1,2,3,7,8-PeCDF 1000 748

13C-1,2,3,4,7,8-HxCDF 2500 1727.
13C-1,2,3,4,6,7,8-HpCDF 2500 1590,

CLEANUP STANDARD

37Cl-2,3,7,8-TCDD 800 812

(1) Contract-required limits for percent re
(section 8.4, Method 8290).

D{pg) % Q RATIO(2) (2) RRF

.14 71.91 0.80 1.011 i.10

BO 79.98 1.55 1.156 1.01
14 75.25 1.22 0.992 G.o8
95 --72.28 103 - -1+067--—0:95
89 65.72 0.90 1.142 0.87
44 63.84 0.77 0.975 1.52
.76 74 .88 1.58 1.152 1.41
35 69.09 0.50 0.970 1.22
27 63.61 0.42 1.045 0.96
.06 101.51 1.011

covery are 40%-135%

(2) Contract-reguired Reference Attributions for RRTs and ion abundance ratios are
specified in Tables 11 and 8, respectively, Method 82950.

NOTE: There is no ion abundance ratio for 3

AOC Il - Docket No. V-W-'04-C-784-Yard520Rpt

7C14-2378-TCDD (cleanup standard}.

8290F2
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Form 3
CLIENT ID.

PCDD/PCDF TOXICITY EQUIVALENCE SUMMARY
Use for Sample and Blank Results GPDOSICB0923055

Lab Name: Columbia Analytical Services Episode No.:
" Lab Code: CAS Method: 8290 Lab Sawple ID: EQ5006%0-005.01
Client Name: ENSR/PINE ARED Sample Wt/Vel: 11.426 g or mL: g

Matrix (aqueous/solid/leachate): Seolid Initial Calibration Date: 05/16/04

Sample Receipt Date: 03/27/05 Instrument ID: AutoSpec-Ultima
Ext. Date: 0%/23/0% GC Column ID: DB-5
Ext. Vol(ul):20.0 Inj. vol(ul):1.0 Sample Data Filename: Ul2921#1

Analysis Date: 11-0CT-05 Time: 13:51:29 Blank Data Filename: CLl4325#2

Dilution Factor: 1 Cal. Ver. Data Filename: Ul2917#1

Concentration Units (pg/L or ng/Xg dry weighﬁ): ng/Kg % Moisture: 33.51

CONCENTRATION TEF (1) TEF-ADJUSTED
CONCENTRATION
2,3,7,8-TCDD * X 1.0 *
1,2,3,7,8-PeCDD i X 0.5 *
1,2,3,4,7,8-HxCDD * X 0.1 *
1.2,3,6,7,8-HxCDD * X0.,1 *
1,2,3,7,8,9-HxCDP * X0.1 *
1.2,3,4,6,7,8=HpCDD. 3.545 —X.0.01. 3.55e=02-- - —
OCDhD 24,665 X 0.001 2.47e-02
2,3,7,8-TCDF * X 0.1 *
1,2,3,7,8-PeCDF * X 0.05 *
2,3,4,7,8-PeCDF * X 0.5 *
1,2,3,4,7,8-HxCDF 0.159 X 0.1 1.5%e-02
1,2,3,6,7,8-HxCDF * X 0.1 *
1,2,3,7,8,9-HxCDF * X 0.1 d
2,3,4,6,7,8-HxCOF * X0.1 *
1,2,3,4,6,7,8-HpCDF 0.247 X 0.01 2.47e-03
1,2,3,4,7,8,95-HpCDF * X 0.01 *
OCDF 0.580 X 0.001 5.80e-04

Total: 7.90e-02

{1) Taken from 'Interim Procudures for Estimating Risks Associated with
Exposures to Mixtures of Chlorinated Dibenzo-p-Dioxin and -Dibenzofurans
(CDDs and CDFs)' and 1989 Update(EPA/625/3-89/016, March 1589.)

6/90

AOC Il - Docket No. V-W-'04-C-784-Yard520Rpt March 5, 2010



Lab Name: Columbia Analytical Services

Lab Code:

CAS

S5DG No.:

Form 1

PCDD/PCDF ANALYSIS DATA SHEET

Client Name: ENSR/PINE AREA

Matrix (Aqueous/Solid/Leachate): Solid

Sample Receipt Date:

BExt.

Ext.

Analysis Date: 6-0OCT-05 Time: 19:43:11

Date:

09/29/05

Vol(ul):20.0

Dilution Factor: 1

09/27/05

Vol(ul):1.0

Method:

Episode No.:

8290

Use for Sample and Blank Results

Sample Wt/Vol:

CLIENT ID.

Page 11 of 13

GPOOSICB0923058

Initial Calibration Date:

Instrument ID: AutoSpec-Ultima

GC Column:DB-5

Sample Data Filename:

Blank Data Filename:

Cal. Ver. Data Filename:

1432542

U23492#1

Lab Sample ID: E0500690-006.01
11.693 g or mL: g

11/04/04

U23484#1

Concentration Units (pg/L or ng/Kg dry weight): ng/Kg % Moisture/Lipid: 36.65

ANALYTE

CONCENTRATION DETECTION Qual.

L

.~
.~

TN WM W W

-

OHRRPNRFRRERNBND

Total
Total
Total
Total
Total
Total
Total
Total

(1) Qualifiers:

{2) RRTs and ion ratios are specified in Tables 11 and 8, Method 8290.

t
a
o
o]

-PeCDF

.- w

- -

-

Ll UES B RS T o
NANE L0
@ <1\ Do

1

jeat

%

[p!

]

=

-

Tetra-Dioxins
Penta-Dioxins
Hexa-Dioxins
Hepta-Dioxins
Tetra-Furans
Penta-Furans
Hexa-Furans
Hepta-Furans

FOUND

*
*
*

0.397
0.250

10.509.

25.92¢6
*

* % % ¥ % % ¥ X %

AOC Il - Docket No. V-W-'04-C-784-Yard520Rpt

CooocCOoOOoOCOoDOoOAD

cOCQ

CCOO0OOCOCOCOO

See flag definitions.

LIMIT

.112
.114
.069
.062
. 064
L3114
-362
L1132
.040
.037
.054
.054
.064
. 057
.099
.128
.238

-112
.114
.062
-114
.132
.037
. 054
. 089

cccddaddogaadaws o

(1)

Gaoaaga

-1.000 -

ION ABUND. RRT

RATIO (2) (2)

* *

* *

* *

1.29 1.000

1.29 1.010
1.03

0.90 1.000

* *

% *

* *

* *

* k3

* 3

* *

* *

* *

* *

FHERPHRRPPHRRERORPRRBERADOO

MEAN
RRF

.96
-97
.08
.20
.16
-03 —
.11 '
.97
.00
.07
.29
.31
.09
.22
.56
.21
.39

8290F1
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FORM 2
- CLIENT ID.
PCDD/PCDF LABELED COMPOUND AND
CLEANUP STANDARD RECOVERIES GPO092ICB0923058
Lab Name: Columbia Analytical Services Episode No.:
Lab Code: CAS SDG No.: Method: 8290 Lab Sample ID: EQ500690-006.01

Client Name: ENSR/PINE AREL
Matrix {Aqueous/Solid/Leachate): Solid

Sample Receipt Date: 09/27/05

Ext. Date: 09/29/0%
Ext. Vol{ul): 20.0 Inj. Vol(ul): 1.0
Analysis Date: 6-0CT-05 Time: 19:43:11

Dilution Pactor: 1

Sample Wt/vVol: 11.693 g or mL: g

Initial Calibration Date: 11/04/04
Instrument ID: AutoSpec-Ultima

GC Column: DB-5

Sample Data Filename: U23492#1
Blank bata Filename: C14325#2

Cal. Ver. Data Filename: U23484#1

Concentration Units (pg/L or ng/Kg dry weight): ng/Kg % Moisture/Lipid: 36.65

ION
SPIKE CONCENT. RECOV. ABUND. RRT MEAN
CONC. {pg) FOUND(pg) % Q RATIO(2) (2) RRF

LABELED COMPOUNDS

13C-2,3,7,8-TCDD 1000 564.18 56.42 .80 1.014 1.07
13C-1,2,3,7,8-PeChD 1600 596.32 59.63 1.54 1.269 1.01
13C-1,2,3,6,7,8-HxCDD 2500 1594.11 63.76 1.26 0.991 0.98
13C-0CDD 5000 1861.56 37.23 Y 0.89 1.146 1.04
13C-2,3,7,8-TCDF 1000 538.10 53.81 0.79 0.972 1.48
13C-1,2,3,7,8-PeCDF 1000 586.95 58.70 1.57 1.212 1.51
13C-1,2,3,4,7,8-HxCDF 2500 1542.23 61l.69 0.52 0.965 1.42
13C-1,2,3,4,6,7, 8-HpCDF 2500 1177.23 47.09 0.44 1.050 1.17
CLEANUP STANDARD

37cli-2,3,7,8-TCDD 800 821.56 102.69 1.015

(1) Contract-required limits for percent recovery are 40%-135%

(section 8.4, Method 8290).

(2) Contract-required Reference Attributions for RRTe and ion abundance ratios are
respectively, Method 8290.

specified in Tables 11 and 8,

NOTE: There is no ion abundance ratio for 37C14-2378-TCDD (cleanup standard).

AOC Il - Docket No. V-W-'04-C-784-Yard520Rpt -
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Form 3
’ CLIENT ID.
PCDD/PCDF TOXICITY EQUIVALENCE SUMMARY
Use for Sample and Blank Results GPO0O9ICBO923058

Lab Name: Columbia Analytical Services
Lab Code: CAS Method: 8290

Client Name: ENSR/PINE AREA

Matrix (aqueous/solid/leachate): Solid
Sample Receipt Date: 09/27/05

Ext. Date: 09/29/05

Ext. Vol{ul):20.0 Inj. Vol{ul):1.0
Analysis Date: 6-0CT-05 Time: 19:43:11

Dilution Factor: 1

Concentration Units {pg/L or ng/Kg dry weight): ng/Kg

CONCENTRATION
21317;8“TCDD *
1,2,3,7,8-PeCDD *
1r2;3;4;7,8‘HXCDD *
1,2.,3,6,7,8-HxCDD 0.397
1,2,3,7,8,9-HxCDD 0.250
1,2,3,4,6,7,8=-HpCDD. . . -.10.509 .
OCDD 25.926
2,3,7,8-TCDF *
1,2,3,7,8-PeCDF *
2,3,4,7,8-PeCDF *
1,2,3,4,7,8-HxCDF *
112131617;8'HXCDF *
1,2,3,7,8,9-HxCDF *
2,3,4,6,7,8-HxCDF *
1,2,3,4,6,7,8-HpCDF *
1,2,3,4,7,8,9-HpCDF *
OCDF *

Episode No.:

Lab Sample ID: EQ500690-006.01
Sample Wt/Vol: 11.693 g or mL: g
Initial Calibration Date: 11/04/04
Instrument ID: AutoSpec-Ultima

GC Column ID: DB-5

Sample Data Filename: U23492#1
Blank Data Filename: Cl4325H42

Cal. Ver. Data Filename: U23484#1

% Moisture: 36.6%5

TEF{1) TEF-ADJUSTED

CONCENTRATION
X1.0 *
X 0.5 *
X 0.1 *
X 0.1 3.97e-02
X 0.1 2.50e-02

X.0.01. 1.05e-01
X 0.001 2.5%e-02
X 0.1 *
X 0.05 *
X 0.5 *
X 0.1 *
X 0.1 *
X 0.1 *
X 0.1 *
X 0.01 *
X 0.01 *
X 0.001 *
Total: 1.96e-01

{1) Taken from 'Interim Procudures for Estimating Risks Associated with
Exposures to Mixtures of Chloxinated Dibenzo-p-Dioxin and -Dibenzofurans
{CDDs and CDFs) ' and 1989 Update (EPA/625/3-89/016, March 1989.)

AOC Il - Docket No. V-W-'04-C-784-Yard520Rpt
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PCDD/PCDF ANALYSIS DATA SHEET

Form 1

Use for Sample and Blank Results

Lab Name: Columbia Analytical Services

Lab Code: CAS SDG No.:

Client Name: ENSR/PINE AREA

Method:

Matrix (Aqueous/Solid/Leachate): Solid

Sample Receipt Date: 09/27/05

Ext. Date: 08/29/05

Ext. Vol(ul):20.0 Inj. Vol(ul):1.0

Analvsis Date: 6-OCT-05 Time:

Pilution Factor: 1

20:29:17

Episode No.:

8290

GC Column:DB-5

Blank Data Filename:

CLIENT ID.

Page 12 of 13

GPO10ICBO92305S

Initial Calibration Date:

Ver. Data Filename:

Cl4325#2

Sample Wt/Vol: 11.692 g or mL: g
11/04/04
Instrument ID: AutoSpec-Ultima

Sample Data Filename: U23493#1

U23484§1

Concentration Units (pg/L or ng/Kg dry weight): ng/Kg % Moisture/Lipid: 49.44

CONCENTRATION DETECTION Qual.

ANALYTE FOUND

2,3,7,8-TCDD *
1,2,3,7,8-PeCDD *
1,2,3,4,7,8-HxCDD *
1,2,3,6,7,8-HxCDD *
1,2,3,7,8,2-HxCDD *
- 1,2,3,4,6,7,8-HpCDD .—2.358
OCDD 11.459
2,3,7,8-TCDF *
1,2,3,7,8-PeCDF ¥
2,3,4,7,8-PeCDF *
1,2,3,4,7,8-HxChF *
1,2,3,6,7,8-HxCDF *
1,2,3,7,8,9-HxCDF *
2,3,4,6,7,8-HxCDF *
1,2,3,4,6,7,8-HpCDF *
1,2,3,4,7,8,9-HpCDF *
" OCDF *
Total Tetra-Dioxins *
Total Penta-Dioxins *
Total Hexa-Dioxins *
Total Hepta-Dioxins 4.610
Total Tetra-Furans *
Total Penta-Furans *
Total Hexa-Furans *
Total Hepta-Furans *

LIMIT

0.106
0.134
0.076
0.068
0.071

-0..109..

0.306
0.123
0.076
0.071
0.064
0.064
0.076
0.068
0.129
0.167
0.281

0.106
0.134
0.068
0.109
0.123
0.071
0.064
0.129

(1) Qualifiers: See flag definitions.

(2) RRTs and ion ratios are specified in Tables 11 and 8, Method 8290.

AOC Il - Docket No. V-W-'04-C-784-Yard520Rpt
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RATIO

RRT

(2) {2)

* *
* *
* *
* *
* *
o 1..001
7 1.0006
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *

MEAN
RRF

0.96
0.97
1.08
1.20
1.16
1..03
1.11
0.97
1.00
1.07
1.29
1.31
1.09
1.22
1.56
1.21
1.39

8290F1
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FORM 2
CLIENT ID.
PCDD/PCPF LABELED COMPOUND AND :

CLEANUP STANDARD RECOVERIES GP010ICB0923058
Lab Name: Columbia Analytical Services Episode No.:
Lab Code: CAS SDG No.: Method: 8290 Lab Sample ID: E0500690-007.01
Client Name: ENSR/PINE AREA Sample Wt/Vol: 11.692 g or mh: g
Matrix (Aqueous/Solid/Leachate): Solid Initial Calibration Date: 11/04/04
Sample Receipt Date: 09/27/05 Instrument ID: AutoSpec-Ultima
Ext. Date: 09/29/05 GC Column: DB-5
Ext. Vol{ul): 20.0 Inj. vol{ul): 1.0 Sample Data Filename: U23493#1

ARnalysis Date: 6-0CT-05 Time: 20:29:17 Blank Data Filename: Cl4325#2

Dilution Factor: 1 Cal. Ver. Data Filename: U23484#1l

‘Concentration Units {pg/L or ng/Kg dry weight): ng/Ka % Moisture/Lipid: 49.44

10N
SPIKE CONCENT. RECOV. ABUND. RRT MEAN
CONC. (pg) FOUND{(pg) % ©Q RATIO(2) (2) RRF
LABELED COMPOUNDS

13C-2,3,7,8-TCDD 1000 616.33 61.63 0.79 1.013 1.07
13C-1,2,3,7,8-PeCDD 1000 631.26 63.13 1.58 1.268 1.01
13¢-1,2,3,6,7,8-HxCDD 2500 1671.60 66.86 1.25 0.991 0.98
13C-1,2,3,4,6,7,8-HpCDD.. .. .. 2500 _..1291.40._.51.66_... .1,05..... 1.075.....1.01.
13C-0CDD 5000 1846.43 36.93 ¥ 0.91 1.146 1.04
13¢-2,3,7,8-TCDF i000 571.30 57.13 0.77 0.971 1.48
13¢-1,2,3,7,8-PeCDF 1000 638.09 £3.81 1.56 1.212 1.51
13C-1,2,3,4,7,8-HxCDF 2500 1613.82 64 .55 0.53 0.965 1.42
13¢-1,2,3,4,6,7,8-HpCDF 2500 1204.96 48.20 0.44 1.050 1.17
CLEANUP STANDARD
37¢1-2,3,7,8-TCDD BOO 817.40 102.17 1.015

(1) Contract-required limits for percent recovery are 40%-135%
{section 8.4, Method 8290).

{2} Contract-required Reference Attributions for RRTs and ion abundance ratios are
specified in Tables 11 and 8, respectively, Method 8290.

NOTE: There is no ion abundance ratio for 37C14-2378-TCDD (cleanup standard) .

8290F2
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Form 3
CLIENT ID.
PCDD/PCDF TOXICITY EQUIVALENCE SUMMARY _ _

Use for Sample and Blank Results GPO10ICB0S523058
Lab Name: Columbia Analytical Sexvices Episode No.:
Lab Code: CAS Method: 8290 Lab Sample ID: E0500650-007.01
Client Name: ENSR/PINE AREA Sample Wt/Vol: 11.692 g or mL: g
Matrix (aqueous/solid/leachate): Solid Initial Ccalibration Date: 11/04/04
Sample Receipt bate: 09/27/05 Instrument ID: AutoSpec-Ultima
Ext. Date: 09/29/05 GC Column ID: DB-S
Ext. Vol{ul):20.0 Inj. Vol{ul):1.0 Sample Data Filename: U23493#1

Analysis Date: 6-0OCT-05 Time: 20:29:17 Blank Data Filename: C14325{2

Dilution Factor: 1 Cal. Ver. Data Filename: U23484#1

Concentration Units {(pg/L or ng/Kg dry weight): ng/Kg % Moisture: 49.44

CONCENTRATICON TEF {1) TEF-ADJUSTED
) CONCENTRATION
2,3,7,8-TCDD * X 1.0 *
1,2,3,7,8-PeCDD * X 0.5 *
1,2,3,4,7,8-HxCDD * X 0.1 *
1,2,3,6,7,8-HxCDD *, X 0.1 *
1,2,3,7,8,9-HxCDD * X 0.1 *
11'21*31*41*61 '71'83 HPCDD**” e 2.358— —— B § I i I e o 36e-02— -
oChD 11.459 X 0.001 1.15e-02
2,3,7,8-TCDF * X 0.1 *
1,2,3,7,8-PeCDF * X 0.05 *
2,3,4,7,8-PeCDF * X 0.5 *
1,2,3,4,7,8-HxCDF * X 0.1 *
1,2,3,6,7,8-HXCDF * X 0.1 *
1,2,3,7,8,9-HXCDF * X 0.1 *
2,3,4,6,7,8-HXCDF * X 0.1 *
1,2,3,4,6,7,8-HpCDF * X 0.01 *
1,2,3,4,7,8,9-HpCDF * X 0.01 *
OCDF * X 0.001 *

Total: 3.50e-02

(1} Taken from 'Interim Procudures for Estimating Risks Associated with
Exposures to Mixtures of Chlorinated Dibenzo-p-Dioxin and -Dibenzofurans
{(CDbs and CDFs)' and 1989 Update(EPA/625/3-89/016, March 1989.)

6/90
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Lab Name: Columbia Analytical Sexrvices

Lab Code: CAS SPG No.:

Form 1

PCDD/PCDF ANALYSIS DATA SHEET
Use for Sample and Blank Results

Client Name: ENSR/PINE AREA

Method:

Matrix (Aqueous/Solid/Leachate): Solid

Sample Receipt Date: 09/27/05

Bxt. Date: 09/29/05

Bxt. Vol(ul}):20.0 Inj.

Analysis Date: 5-0CT-05

Dilution Factor: 1

Time:

Vol{ul}):1.0

13:30:13

Episode No.:

8290

Cal. Ver.

Sample Wt/Vol:

GC Column:DB-5

Blank Data Filename:

CLIENT ID.

Page 10 of 11

GPQ11I1ICB0O223058

11.38¢2

Lab Sample ID: E0500690-008.01

g or mL: g

Initial Calibration Date:

Cl4325#2

Data Filename:

11/04/04

Instrument ID: AutoSpec-Ultima
Sample Data Filename: U23473#1

U23470#1

Concentraticon Units (pg/L or ng/KQ dry weight)}: ng/Kg % Moisture/Lipid: 23.78

CONCENTRATION DETECTION Qual.

ANALYTE FOUND
2,3,7,8-TCDD *
1,2,3,7,8-PeCDD *
1,2,3,4,7,8-HxCDD 0.166
1,2,3,6,7,8-HxCDD 0.251
1,2,3,7,8,9-HxCDD 0.313
,-1',!21'31,,4;6: 7; 8"HDCDD R 3,,683
oCDhD 58.181
2,3,7,8-TCDF *
1,2,3,7,8-PeCDF *
2,3,4,7,8-PeCDF *
1,2,3,4,7,8-HxCDF 0.162
1,2,3,6,7,8-HxCDF *
1,2,3,7,8,9-HxCDF *
2,3,4,6,7,8-HxCDF *
1,2,3,4,6,7,8-HpCDF 0.330
1,2,3,4,7,8,9-HpCDF *
QCDF 0.647
Total Tetra-Dioxins 0.302
Total Penta-Dioxins *
Total Hexa-Dioxins 2.965
Total Hepta-Dioxins 9.217
Total Tetra-Furans *
Total Penta-Furans *
Total Hexa-Furans 0.162
Total Hepta-Furans 0.68%

LIMIT

0.050
0.055
0.069
0.051
0.058

0.075

0.165
0.059
0.039
0.040
0.027
0.022
0.021
0.026
0.05%
0.077
0.122

0.050
0.055
0.051
0.075
0.059
0.040
0.027
0.059

{1) Qualifiers: See flag definitions.

(2) RRTs and ion ratios are specified in Tables 11 and 8, Method 8290.

AOC Il - Docket No. V—W—‘O4—C—784—Yard520Rpt )
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RRT

(2)

MEAN
RRF

0.90
0.89
0.89
1.19
1.05

0.85..

1.00
0.86
0.92
0.91
1.12
1.38
0.98
1.13
1.45
.12
1.12
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FORM 2
CLIENT ID.
PCDR/PCDF LABELED COMPOUND AND
CLEANUP STANDARD RECOVERIES . GPO11ICB0S523058

Lab. Name: Columbia Analytiéal Services Episode No.:
Lab Code: CAS SPG No.: Method: 8290 Lab Sample ID: E0500690-008.01
Client Name: ENSR/PINE AREA Sample Wt/Vol: 11.389 g or mL: g
Matrix (Agqueous/Solid/Leachate): Solid Initial Calibration Date: 11/04/04
Sample Receipt Date: 09/27/05 Instrument ID: AutoSpec-Ultima
Ext. Date: 09/29/05 GC Column: DB-5
Ext. Vol (ul): 20.0 Inj. Vol(ul): 1.0 Sample Data Filename: U23473#1

Analysis Date: 5-0OCT-05 Time: 13:30:13 Blank Data Filename: Cl4325§2

Dilution Factor: 1 Cal. Ver. Data Filename: U23470#1

Concentration Units {(pg/L or ng/Kg dry weight): ng/Rg % Moisture/Lipid: 23.78

_ : ION
SPIKE CONCENT. RECOV. ABUND. RRT MEAN
CONC. {(pg) FOUND (pg) $ Q RATIO(2) (2) RRF

LABELED COMPOUNDS

13C-2,3,7,8-TCDD 1000 685.64 68.56 0.80 1.014 1.07
13¢-1,2,3,7,8-PeCDD 1000 689.81 68.98 1.54 1.267 0.99
13¢-1,2,3,6,7,8~HxCDD 2500 1621.05 64.84 1.22 0.991 1.06
13¢-1,2,3,4,6,7,8-HpCDD.. . 2500 - - 1246.11 49.84 . 1.06- 1.075 - .0.97
13C-0CDD 5000 2087.47 41.75 0.91 1.146 0.9%0
13C-2,3,7,8-TCDF 1000 602.72  60.27 0.76 0.971  1.48
13¢C-1,2,3,7,8-PeCDF 1000 705.80  70.58 1.54 1.210 1.37
13¢-1,2,3,4,7,8-HXCDF 2500 1786.65  71.47 0.51 0.966 1.28
13C-1,2,3,4,6,7,8-HpCDF 2500 1333.70  53.35 0.44 1.050 0.98
CLEANUP STANDARD

37¢1-2,3,7,8-TCDD 800 736.12 92.01 1.015

(1) Contract-required limits for percent recovery are 40%-135%
(section 8.4, Method 8290).

(2) Contract-required Reference Attributions for RRTs and ion abundance ratios are
specified in Tables 11 and 8, respectively, Method 8290.

NOTE: There is no ion abundance ratio for 37C14-2378-TCDD (cleanup standard).

8290F2
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PCDD/PCDF TOXICITY EQUIVALENCE SUMMARY
Use for Sample and Blank Results

ﬂab Name: Columbia Analytical Services
Lab Code: CAS Method: 8290

Client Name: ENSR/PINE AREA

Matrix {aqueous/solid/leachate): Solid
Sample Receipt bate: 09/27/05

BExt. Date: 09/29/05

Ext. Vol(ul):20.0 Inj. Vol(ul):1.0
Analysis Pate: 5-0CT-05 Time: 13:30:13

Dilution Factor: 1

Concentration Units (pg/L or nga/Kg dry weight): ng/Kg

CONCENTRATION
2,3,7,8-TCDD *
1,2,3,7,8-PeCDD *
1,2,3,4,7,8-HxCDD 0.166
1,2,3,6,7,8-HxCDD 0.251
1,2,3,7,8,9-HxCDD 0.313
1— 1,2,1,,3 air 6 1,7, I &THPCDD — . 7,,,,,3,-,6,8 3,, S
OCDD 58.181
2,3,7,8-TCDF *
1,2,3,7,8-PeCDF *
2,3,4,7,8-PeCDF *
1,2,3,4,7,8-HxCDF 0.162
1,2,3,6,7,8-HXCDF *
1,2,3,7,8,9-HxCDF *
2,3,4,6,7,8-HxCDF *
1.2,3,4,6,7,8-HpCDF 0.330
1,2,3,4,7,8,9~-HpCDF *
OCDF 0.647

Page 10 of 11

Form 3

CLIENT ID.

GPO11ICB0S923055

Episode No.:

Lab Sample ID: E0500690-008.01
Sample Wt/Vol: 11.389 g or ulk: g
Initial Calibration Date: 11/04/04
Instrument ID:; AutoSpec-Ultima

GC Column ID: DB-5

Sample Data Filename: U23473#1
Blank Data Filename: C14325#2

Cal. Ver. Data Filename: U23470#1
% Moisture: 23.78

TEF-ADJUSTED
CONCENTRATION

TEF {1)

*
*

1.66e-02
.51le-02
.13e-02
.68e=-02.
.82e-02

COrRrRRMOO
S ka

=

RARREY

n
*

B b4 D4 M B3 BB B B4 b B D BB B
*

CoOD0O00OCOOOCOOROOO M

o R p
s

o

'Y

-

)

I

o

T

Total: 1.88e-01

(1) Taken from 'Interim Procudures for Estimating Risks Associated with
Exposures to Mixtures of Chlorinated Dibenzo-p-Dioxin and -Dibenzofurans
(CDDs and CDFs)' and 1989 Update {(EPA/625/3-89/016, March 1989.)

AOC Il - Docket No. V-W-'04-C-784-Yard520Rpt
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Form 1
CLIENT ID.
PCDD/PCDF ANALYSIS DATA SHEET
Use for Sample and Blank Results GP0O12ICB03923058

Lab Name: Columbia Analytical Services Episode No.:

Lab Code: CAS SDGE No.: Metheod: 8290

Client Name: ENSR/PINE AREA Sample Wt/Vol: 11.570 g or mL: g

Matrix {Agueocus/Soclid/Leachate): Solid Initial Calibration Date: 11/04/04

Sample Receipt Date: 09/27/05 Instrument ID: AutoSpec-Ultima
Ext. Date: 09/29/05 GC Column:DB-5
Ext. Vol{ul):20.0 Inj. Vol(ul):1.0 Sample Data Filename: U23474§1

Analysis Date: 5-0CT-05 ‘Time: 14:16:16 Blank Data Filename: C14325#2

Dilution Factor: 1 Cal. Ver. PData Filename: U23470#1

- Concentration Units (pg/L or ng/Kg dry weight}: ng/Kg % Moisture/Lipid: 30.76

CONCENTRATION DETECTION Qual. ION ABUND. RRT MEAN

ANALYTE FOUND LIMIT (1) RATIO (2) (2) RRF
2,3,7,8-TCDD * 0.078 u * *® 0.80
1,2,3,7,8-PeCDD * 0.080 1) ' * . * 0.89
1,2,3,4,7,8-HxCDD 1.015 0.085 J 1.42 0.998 0.89
1,2,3,6,7,8-HxCDD 3.222 0.071 1.21 1.000 1.19
1,2,3,7,8,9-HxCDD 2.475 0.081 JKZ 1.28 1.009 1.05
1,2,3,4,6,7,8=-HpCDD -87.582. 0.22% —— 1.04 - - 1.000 0.95
OCDD 424.803 0.176 ¥¥/ 0.87 1.000 1.00
2,3,7,8-TCDP * 0.105 U * * .86
1,2,3,7,8-PeChF * 0.059 [4) * * 0.92
2,3,4,7,8-PeCDF * 0.060 u * * 0.91
1,2,3,4,7,8-HxCDF 0.432 0.11i3 J 1.3C 1.000 1.12
1,2,3,6,7,8-HxCDF 0.250 0.093 JK/ 1.72 1.005 1,38
1,2,3,7,8,9-HxCDF * 0.130 1§ * * 0.98
2,3,4,6,7,8-HxCDF * 0.112 1)) ® * 1.13
1,2,3,4,6,7,8-HpCDP 5.142 0.086 1.00 1.000 1.45
1.2,3,4,7,8,9-HpCDF Q.487 0.112 JK" 1.28 1.033 1.12
OCDF 9.944 0.272 T/ 0.85 1.002 1.12
Total Tetra-Dioxins * 0.078 U

Total Penta-Dioxins 1.207 0.080 a

Total Hexa-Dioxins 26.126 0.071

Total Hepta-Dioxing 173.183 0.221

Total Tetra-Furans * 0.108 u

Total Penta-Furans L1L.306 0.060 4

Total Hexa-Furans. 7.996 0.113

Total Hepta-Furans 20.327 0.086 /

(1) Qualifiers: See flag definitions.

(2) RRTs and ion ratios are specified in Tables 11 and 8, Method 8290. B8290F1
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FORM 2
CLIENT ID.
PCDD/PCDF LABELED COMPOUND AND

CLEANUP STANDARD RECOVERIES GP012ICB0923058
Lab Name: Columbia Analytical Services Episode No.:
Lab Code: CAS SDG No.: Method: 8290 Lab Sample ID: E05006%0-009.01
Client Name: ENSR/PINE AREA Sample Wt/Vol: 11.570 g or mL: g
Matrix (Aqueous/Solid/Leachate): So0lid Initial Calibration Date: 11/04/04
Sample Receipt Date: 09/27/05 Instrument ID: AutoSpec-Ultima
Ext. Date: 09/29/05 GC Column: DB-5
Ext. Vol{ul): 20.0 Inj. Vol(ul}): 1.0 Sample Data Filename: U23474#1

Analysis Date: 5-0CT-05 ‘Time: 14:16:16 Blank Data Filename: Cl4325#2

Dilution Factor: 1 ~ Cal. Ver. Data Filename: U23470#1

Concentration Units (pg/L or ng/Kg dry weight): ng/Kg % Moisture/Lipid: 30.76

10N
SPIKE . CONCENT. RECOV. ABUND. RRT MEAN
CONC. (pg) FOUND (pg) % Q RATIO(2) (2) RRF
LABELED COMPOUNDS

13C-2,3,7,8-TCDD 1000 518.62 51.86 0.79 1.013 1.07
13C-1,2,3,7,8-PeCDD 1000 598.17 59.82 1.55 1.266 0.99
13¢-1,2,3,6,7,8-HxCDD 2500 1296.93 51.88 1.26 0.991 1.06
- 13C=1,2,3,4,6,7,8~-HpCDD.—— ... 2500 ..12081.43 - -43.26 -  1.04— - 1.0765-—— 0.97 -

13C-0CD! 5000 1620.97 32.42 ¥ 0.91 1.147 0.90
13C-2,3,7,8-TCDF 1000 510.24 51.02 0.78 0.971 1.48
13¢-1,2,3,7,8-PeCDF 1000 620.12 62.01 1.52 1.210 1.37
13Cc-1,2,3,4,7, 8-HXCDF 2500 1405.74 56.23 0.52 0.966 1.28
13¢-1,2,3,4,6,7,8-HpCDF 2500 1078.30 43.13 0.44 1.050 0.98
CLEANUP STANDARD

37Cl-2,3,7,8-TCDD 800 782.59 97.82 1.014

{1) Contract-reguired limits for percent recovery are 40%-135%
(section 8.4, Method 8290).

(2) Contract-required Reference Attributions for RRTs and ion abundance ratios are
specified in Tables 11 and 8, respectively, Method 82950.

NOTE: There is no ion abundance ratio for 37C14-2378-TCDD (cleanup standard).

8290F2
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Form 3
CLIENT ID.
PCDD/PCDF TOXICITY EQUIVALENCE SUMMARY
Use for Sample and Blank Results GP012ICBQ923058
Lab Name: Columbia Analytical Services Episode No.:
Lab Code: CAS Method: 8290 Lab Sample ID: E0500690-009.01
Client Name: ENSR/PINE AREA Sample Wt/Vol: 11.570 g or uL: g
Matrix (agqueous/solid/leachate): Solid Initial Calibration Date: 11/04/04
Sample Receipt Date: 09/27/05 Instrument ID: AutoSpec-Ultima
Ext. Date: 09/29/05 GC Column ID: DB-5
Ext. Vol({ul}:20.0 Inj. Vol(ul):l.0 Sample Data Filename: U23474#1

Analysis Date: 5-0CT-05 Time: 14:16:16 Blank Data Filename: Cl432542

Dilution Factor: 1 ) Cal. Ver. Data Filenawme: U23470#1

Concentration Units (pg/L or ng/Kg dry weight): ng/Kg % Moisture: 30.76

CONCENTRATICN TEF(1) TEF-ADJUSTED
CONCENTRATION
2,3,7,8-TCDD * X1.0 *
1,2,3,7,8-PeCDD * X 0.5 *
1,2,3,4,7,8-HxCDD 1.015 X 0.1 1.02e-01
1,2,3,6,7,8-HxCDD 3.222 X 0.1 3.22e-01
1,2,3,7,8, 9-HxCDD 2.475 X 0.1 2.48e-01
1,2,3,4,6,7,8-HpCDD ... B7.582 .. ... ... ._.X 0.01. B TE@~ 01—
oCD 424 .803 X 0.001 4.25ea-01
2,3,7,8-TCDF * X 0.1 *
1,2,3,7,8-PeCDF * X 0.05 *
2,3,4,7,8-PeCDF * X 0.5 *
1,2,3,4,7,8-HxCDF 0.432 X 0.1 4.32e-02
1,2,3,6,7,8-HxCDF 0.250 X 0.1 2.50e-02
1,2,3,7,8,9-HxCDF * X 0.1 *
2,3,4,6,7,8-HxCDF * X 0.1 *
1,2,3,4,6,7,8-HPCDF 5.142 X 0.01 5.14e-02
1,2,3,4,7,8,9-HpCDF 0.487 X 0.01 4.87e-03
oCD 9.944 X 0.001 9.94e-03

Total: 2.11le+00

{1} Taken from 'Interim Procudures for Estimating Risks Associated with
Exposures to Mixtures of Chlorinated Dibenzo-p-Dioxin and -Dibenzofurans
(CDDs and CDFs)' and 1989 Update (EPA/625/3-89/016, March 1989.)

6/90
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Lab Name: Columbia Analytical Services

Lab Code: CAS

SDG No.:

PCDD/PCDF ANALYSIS DATA SHEET
Use for Sample and Blank Results

Client Name: ENSR/PINE AREA

Page 3 of 7

Form 1

Method: 8290

Matrix (aqueous/solid/leachate): Solid

Sample Receipt Date: 09/27/05

Ext. Da
Ext. Vo

Analysi

te: 09/29/05

l1{ul):20.0

8 Date: 6-0OCT-05 ‘Time:

Dilution Factor: 1

j. Vol{ul):1.0

20:20:38

CLIENT ID.

GPOOBICB092305D

Episode No.:

Lab Sample ID: E0500690-010.01
Sample Wt/Vol: 11.783 g or mi: g
Initial Calibration Date: 09/16/04
Instrument ID: AutoSpec-Ultima

GC Column:DB-5

Sample Data Filename: Ul2885#1

Blank Data Filename: C14325#4#2

Cal., Ver. Data Filename: U12881#1

Concentration Units (pg/L oxr ng/Kg dry weight): ng/Kg % Moisture/Lipid: 33.51

-
-

-
- wm owmow

-

ONoNNDNDNDW

CONCENTRATION DETECTION Qual. ION ABRUND. RRT
LIMIT

N R
w m om o w ww
- m omon e oW

L IR B BN P Y

DN WNNNWNW

e o~ o~
Wod s W W W

- m W

~

OR FNHRRERNMBNOR KRR SN

Total
Total
Total
Total
Total
Total
Total
Total

- w ™

-

Tetra-Dioxins
Penta-Dioxins
Hexa-Dioxins
Hepta-Dioxins
Tetra-Furans
Penta-Furans
Hexa-Furans
Hepta-Furans

FOUND

% % ¥ ¥ %

0.644

TAT273

0.124
*

0.055
0.042
0.048
0.047
0.046
0.035

""" 0,068

0.099
0.033

0.032

0.028
0.03¢0
0.036
0.032
0.035
0.049
0.069

0.055
0.049
0.047
0.035
0.099
0.032
0.028
0.035

(1) Qualifiers: See flag definitions.

(2) RRTs and ion ratios are specified in Tables 11 and 8, Method 8290.

AOC Il - Docket No. V-W-'04-C-784-Yard520Rpt

MEAN
(1) RATIO (2) (2) RRF
U * * 0.98
U * * 0.91
U * * 1.00
u * * 1.04
U * * 1.06
Ja 1.15 1.000 0.92
—UBS T 088 1,000 0,99
U * * 0.82
U * * 0.84
U * * 0.87
J 1.24 1.000 1.13
U * * 1.08
U * * 0.88
U, * %* 1.01
JKk v 0.87 1.000 1.36
U % * 0.97
JK v 1.15 1.003 0.95
U
o
U
T
U
U
T
U
8290F1
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PRIVILEGED AND CONFIDENTIAL - ATTORNEY CLIENT WORK PRODUCT

MEMORANDUM
To: Lisa Bradley/Westford Date: December 9, 2005
From: Linda Sulkowski/Westford File: Pl015svoc.ls.doc
01776-022-106
RE: Data Validation CC: D. McGrath/Westford
PAH Analyses
Yard 520

Pines Area of Investigation, Indiana
CAS Submission Numbers R2527959

SUMMARY

Full validation was performed on the data for 11 soil samples and one aqueous equipment blank sample
analyzed for regular level polynuclear aromatic hydrocarbons (PAHs) by SW-846 Method 8270C. The
samples were collected at the Pines Area of Investigation in Indiana on September 23, 2005 and
submitted to Columbia Analytical Services (CAS) in Rochester, New York for analysis. CAS processed
these samples under submission number R2527959. The analytical data were evaluated with reference
to the "USEPA Contract Laboratory Program National Functional Guidelines for Organic Data Review"
(October 1999), the "Region 5 Standard Operating Procedure for Validation of CLP Organic Data (USEPA
Region 5 Superfund Technical Support Section, February 1997), and the quality control (QC) criteria
specified in the analytical method and/or Yard 520 Quality Assurance Project Plan {QAPP). Modification
of the Functional Guidelines was performed to accommodate the non-CLP methodologies.

In general, the data are valid as reported and may be used for decision making purposes. All non-
detected results for the low-level analysis of equipment blank GP004ICB092305B were rejected (R) since
the holding time was grossly exceeded. Selected other data points were qualified as estimated (J, UJ)
due to nonconformances of certain QC criteria (see discussion below).

SAMPLES

The samples included in this review are listed below.

Sample IDs Sample IDs
GP004ICB0923055 GPOD5ICB092305S8
GP008ICB0923055 GPO07I1CB0923055
GP00BICB0923055 GP008ICB0923050D (field duplicate of GPOCSICB0923053)
GP008ICB0923055 GP010ICB0923055
GP0O11ICB0923053 GP012ICB0923058
GP013I1CB0923055 GP0O04ICB092305B (equipment blank)
Page 1 of 4
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REVIEW ELEMENTS
Sample data were reviewed for the following parameters:

= Agreement of analyses conducted with chain-of-custody (COC) requests
* Holding times/sample preservation

» Gas chromatography/mass spectrometry (GC/MS) tunes

= Calibrations

» Laboratory blanks/equipment blanksffield blanks

»  Surrogate spike recoveries

* Internal standard performance

*  Matrix spike (MS)/matrix spike duplicate (MSD) results

= Laboratory control sample (LCS)/laboratory control sample duplicate (LCSD) results
* Field duplicate results

= Sample quantitation/detection limit resuits

DISCUSSION

Agreement of Analyses Conducted With COC Requests

Sample reports were reviewed against the analytical requests as designated on the chain-of-custody {COC)
and subsequent communications between ENSR and the laboratory. The following discrepancy was noted.
According to the QAPP, the analysis requested was low-level PAH analysis. The laboratory analyzed the
samples as standard-level PAHs. ENSR was notified of the error and requested that the laboratory re-extract
the samples outside of hold time and re-analyze the samples using the low-level method. As noted below,
the low-level data was either rejected (R) or was qualified as estimated (J, UJ) due to the holding time
nonconformance. R

Holding Times/Sample Preservation

The cooler temperature was 8°C upon receipt at the laboratory, which exceeded the acceptance criteria of
4+ 2°C. No validation action was taken for this minor nonconformance other than this notation.

Al samples for standard-level PAHs were extracted and analyzed within the method-specified holding
times.

All soil samples were re-extracted for low-level PAHs 7 days beyond the method specified holding time of
14 days. All positive and non-detected low-level PAH results were therefore qualified as estimated (J, UJ).
The equipment blank sample GP004ICB092305B was re-extracted for low-level PAHs 14 days beyond the
method specified holding time of 7 days. Non-detected results were rejected (R) and positive results were
estimated (J) since the holding time was grossly exceeded.

GC/MS Tunes

The frequency and abundance of the decafluorotriphenylphosphine (DFTPP) tunes were within the QC
acceptance criteria. All samples were analyzed within 12 hours from the DFTPP tunes.

Page 2 of 4
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Initial and Continuing Calibrations

The percent relative standard deviations (%RSDs), the percent differences (%Ds), and the response
factors (RFs) were all within the QC acceptance criteria in the initial and continuing calibrations.

Laboratory Blanks/Eguipment Blanks/Field Blanks

Target analytes were not detected in the laboratory method blanks or in the equipment blanks except as
noted below. The presence of blank contamination indicates that false positives may exist for these
compounds in the associated samples. Action Levels (ALs) were established for each analyte at 5x the
concentration detected. The following table summarizes the ALs.

Type of Blank Compound Concentration AL*
Detected (ugil) (ng/Kg)

GP0041CB092305B 2-Methylnaphthalene 0075 . 12.5

(low-level analysis) Naphthalene 0.085 14.2

Associated samples; All low-level samples.
*Adjusted for percent solids

Sample results were qualified as follows:

* If the sample result was < the sample quantitation limit (SQL) and < the AL, the result was
reported as undetected (U) at the SQL.

+ If the sample result was > SQL but < AL, the result was reported as undetected (U) at the reported
concentration,

o [f the sample result was > AL, the result was not qualified.

_ Surrogate Spike Recoveries

The surrogate recoveries were within the QC acceptance criteria in all sample analyses.
Internal Standard Performance

Internal standard performance met the QC acceptance criteria in all sample analyses.
MS/MSD Results

MS/MSD analyses were performed on sample GP011ICB092305S from this sample set. All percent
recoveries (%Rs) and relative percent differences (RPDs) were within the QC acceptance criteria in the
MS/MSD analyses by standard-level analysis.

In the low-level PAH analysis, the unspiked sample, the MS, and the MSD were all analyzed at 3-fold
dilutions. The following table summarizes the %Rs which fell below the QC acceptance criteria. These
analytes were previously qualified as estimated (J) by the laboratory since the reported results were less
than the SQL. The unspiked sample GP011ICB092305S was also qualified as estimated (J, UJ) due to
the holding time nonconformance noted previously. Further qualification of the data on the basis of
MS/MSD recoveries were not required.

Page 3 of 4
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Analyte %Rs QC Limits
MS/MSD
Benzo(a)anthracene 24/30 47-116
Benzo(a)pyrene 0/6 41-122
Benzo(b)flucranthene 0/6 48-117
Benzo(ghi)perylene 20/20 34-126
Chrysene 12/24 45-117
Fluoranthene 0/0 36-122
Pyrene 0/0 35-128
LCS/LCSD Results

The %Rs and/or RPDs met the QC acceptance criteria for all LCS/LCSD analyses with the following
exception. The %R of fluoranthene (126%) in the low-level PAH analysis exceeded the QC acceptance
criteria in the LCSD associated with equipment blank sample GP004ICB092305B. Qualification of the
data was not required since fluoranthene was not detected in sample GP004ICB092305B.

Field Duplicate Results

Samples GP008ICB0923058 and GP008ICB092305D were submitted as the field duplicate pair. Target
analytes were not detected in the samples for either the regular level or low-level analyses. The RPDs
were therefore not calculable (NC). Precision was deemed acceptable.

Sample Quantitation/Detection Limit Results

Calculations were spot-checked. There were no discrepancies noted.

All samples were analyzed undiluted for the standard-level PAH analyses. SQLs were therefore not
affected.

In the low-level PAH analysis, several samples were analyzed at dilutions due to elevated concentrations
of PAH analytes that would have exceeded the calibration range of the instrument in the undiluted
analysis. The following table lists the sample IDs and the dilution factor.

Sample ID Dilution Factor
GP0111CB092305S 3
GPMH3ICB092305S 2

The SQLs for benzo(a)pyrene, naphthalene, and dibenzo(ah)anthracene exceeded the data quality
objectives (DQLs) in the regular level PAH analysis. The SQLs for all anaiytes were at or below the DQLs
in the low-level PAH analysis. Therefore, the validator selected the low-level results for reporting
purposes, with the exception of the equipment blank. Owing to the majority of the results being rejected
on the basis of holding times, these two sets of results were combined for reporting purposes.

Page 4 of 4
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COLUMBIA ANALYTICAL SERVICES

ENSR International

EXTRACTABLE ORGANICS
METHOD 8270C.LL PAH'S
Reported: 10/27/0S

Project Reference: PINES AREA OF INVESTIGATION PROJECT #01776-028-

Client Sample ID : GP004ICB092305B

Date Sampled : 09/23/05 09:45 Order #:
Date Received: 09/26/05

Submission #:

R2527959

Sample Matrix: WATER
Analytical Run 121697

ANALYTE

POL

RESULT UNITS

DATE EXTRACTED
DATE ANALYZED :
ANALYTICAL DILUTION:

ACENAPHTHENE
'ACENAPHTHYLENE
ANTHRACENE
BENZO (A) ANTHRACENE
BENZO (A) PYRENE

BENZO (B} FLUCRANTHENE
BENZO (G,H, I) PERYLENE
BENZO (K) FLUORANTHENE
INDENO (1, 2,3-CD) PYRENE
CHRYSENE
DIBENZO (A,H) ANTHRACENE
FLUORANTHENE

FLUORENE
2-METHYLNAPHTHALENE
NAPHTHALENE
"PHENANTHRENE 77777
PYRENE

SURRCGATE RECOVERIES

TERPHENYL-d14
NITROBENZENE-d5
2-FLUOROBIPHENYL

10/14/05
106/19/05

0000000000000 O

QC LIMITS

.20
.20
.20
.10
.20
.20
.20
.20
.20
.20
.20
.20
.20
.10
.20
w20 T
.20

OO0 COQOoOO0O0O0O-

5.075°9 UG/T N
Col08s o . UGDW

L VT BT S UG/ L
:&9—U”’ﬂﬂ Uc/L

92
86
84

& 0P oP

41




COLUMBIA ANALYTICAL SERVICES

ENSR International
Project Reference:

EXTRACTABLE ORGANICS
METHOD 8270C
Reported: 11/04/05

PINES AREA OF INVESTIGATION PROJECT#01776-020

AOC Il - Docket No, V-W-'04-C-784-Yard520Rpt

Client Sample ID : GP0O04ICB092305B

Date Sampled : 09/23/05 09:45 Order #: 844960 Sample Matrix: WATER
Date Received: 09/26/05 Submission #: R2527959 Analytical Run: 120842
ANALYTE PQL RESULT UNITS
DATE ANALYZED: 9/28/2005

DATE EXTRACTED: 09/27/05

ANALYTICAL DILUTION: 0.93
ACENAPHTHENE 10 9.3 U UG/L
ACENAPHTHYLENE 10 9.3 U UG/L
ANTHRACENE 10 9.3 U UG/L
BENZO (A} ANTHRACENE 10 9.3 U UG/L
BENZO (A) PYRENE 10 9.3 U UG/L
BENZO (B) FLUORANTHENE 10 9.3 U uGc/L
.BENZO (G,H, I) PERYLENE 10 9.3 U UG/L
BENZO (K) FLUCRANTHENE 10 9.3 U UG/L
INDENO (1,2, 3-CD) PYRENE 10 9.3 U UG/L
CHRYSENE 10 9.3 U UG/L
DIBENZO (A, H) ANTHRACENE 10 9.3 U UG/L
FLUORANTHENE 10 9.3 U UG/L
FLUORENE 190 9.3 U UG/L
2 -METHYLNAPHTHALENE 10 Sl UG/L

NAPHTHALENE ~ = - - 10 WO WY o UG/ L

PHENANTHRENE 10 NROW s ge/L
PYRENE 10 9.3 U UG/L

SURROGATE RECOVERIES QC LIMITS

TERPHENYL-d14 (40 - 137} 9% %
NITROBENZENE-d5 (38 - 105) 87 %
2 -FLUOROBIPHENYL (38 - 100) 86 %

20
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COL,UMBIA ANALYTICAL SERVICES

‘METHOD 8270C
Reported: 11/04/05

ENSR International

EXTRACTABLE ORGANICS

Project Reference: PINES AREA OF INVESTIGATION PROJECT#01776—020

Client Sample ID : GP0O04ICB0923058

Date Sampled : 09/23/05 09:30 Order #: 844950

Sample Matrix: SOIL/SEDIMEN

‘Qo‘\e’*-
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Date Received: 09/26/05 Submission #: R2527959 Percent Solid: 75.0
ANALYTE : PQL RESULT UNITS
DATE ANALYZED: 10/10/2005
DATE EXTRACTED: 10/05/05 :
ANALYTICAL DILUTION: 1.00 Dry Weight

ACENAPHTHENE 330 440 U UG/KG

ACENAPHTHYLENE 330 440 U UG/KG

ANTHRACENE 330 440 U UG/KG

BENZO (A) ANTHRACENE 330 440 U UG/KG

BENZO (A) PYRENE 330 440 U UG/KG

BENZO (B) FLUORANTHENE 330 440 U UG/KG

BENZO (G, H, I) PERYLENE 330 440 U UG/KG

BENZO (K) FLUORANTHENE 330 440 U UG/KG
INDENO (1, 2,3~CD) PYRENE 330 440 U UG/KG

CHRYSENE 330 440 U UG/KG

DIBENZO (A, H) ANTHRACENE 330 440 U UG/KG
FLUORANTHENE 330 440 U UG/KG
FLUCRENE 330 440 U UG/KG

2 -METHYLNAPHTHALENE 330 440 U UG/KG

NAPHTHALENE ) 330 440 U TUG/KG
PHENANTHRENE 330 440 U UG/KG
PYRENE 330 440 U UG/KG
SURROGATE RECOVERIES QC LIMITS
TERPHENYL-d14 (48 - 131) 61 %

NITROBENZENE-A5 (27 - 130) 63 %
2 -FLUOROBIPHENYL ‘ (32 - 130} 65 %




COLUMBIA ANALYTICAL SERVICES

EXTRACTABLE ORGANICS
METHOD 8270C.LL PAH'S
Reported: 10/27/05

ENSR International
Project Reference: PINES AREA OF INVESTIGATION PROJECT #01776 028
Client Sample ID : GPOO4ICB0923058

Date Sampled : 09/23/05 09:30 Order #: 850964 Sample Matrix: SOIL/SEDIMENT
Date Received: 09/26/05 Submission #: R2527959 Percent Solid: 75.0

ANALYTE ' | PQL RESULT . UNITS

DATE EXTRACTED : 10/14/05

DATE ANALYZED : 10/18/05 _

ANALYTICAL DILUTION: 1.00 Dry Weight
ACENAPHTHENE 6.6 8.8,U3; UG/KG
ACENAPHTHYLENE 6.6 8.8:U% UG/XG
ANTHRACENE 6.6 4.5 J UG/KG
BENZO (A) ANTHRACENE 3.3 = e 1 UG/KG
BENZO (A) PYRENE 6.6 8.4 J UG/KG
BENZO (B) FLUOCRANTHENE 6.6 4130 UG/KG
BENZO (G, H, I) PERYLENE 6.6 7.5 J UG/KG
BENZO (K} FLUORANTHENE 6.6 4.5 J UG/ KG
INDENO (1,2, 3-CD) PYRENE 6.6 5.9 J UG/KG
CHRYSENE 6.6 I e ¥ UG/KG
DIBENZO (A, H) ANTHRACENE 6.6 .8 U UG/KG
FLUORANTHENE 6.6 23 % UG/KG
FLUORENE 6.6 .8 U UG/KG
2 -METHYLNAPHTHALENE 3.3 .9 -g UG/KG
NAPHTHALENE 6.6 ~& g \\} UG/KaG

- PHENANTHRENE —— — —— "~ 6.6 g TUG/RG

PYRENE 6.6 1 ‘ UG/KG

SURROGATE RECOVERIES QC LIMITS
TERPHENYL-d14 (19 - 145 %) 49 %
NITROBENZENE-d5 (18 - 125 %) 69 %

2 -FLUOROBIPHENYL (23 - 120 %) . 58 %
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COLUMBIA ANALYTICAL SERVICES

EXTRACTABLE ORGANICS
METHCD 8270C
Reported: 11/04/05

ENSR Internaticnal

Project Reference: PINES AREA OF INVESTIGATION PROJECTH#01776-020
Client Sample ID : GPOOSICB092305S

Date Sampled : 09/23/05 10:30 Order #: 844951 Sample Matrix: SOIL/SEDIMEN
Date Received: 09/26/05 Submission #: R2527959 Percent Solid: 74.1

ANALYTE PQL RESULT - UNITS

DATE ANALYZED: 10/10/2005
DATE EXTRACTED: 10/05/0%

ANALYTICAL DILUTION: 1.00 Dry Weight
ACENAPHTHENE 330 450 U UG/KG
ACENAPHTHYLENE 330 " 450 U UG/KG
ANTHRACENE 330 450 U UG/KG
BENZO (A) ANTHRACENE 330 450 U UG/ KG
BENZO (A) PYRENE : 330 450 U UG/KG
BENZO (B} FLUORANTHENE : 330 450 U UG/KG
BENZO (G, H, I) PERYLENE 330 450 U UG/KG
BENZO (K) FLUORANTHENE 330 450 U UG/KG
INDENO (1, 2,3-CD) PYRENE 330 450 U UG/KG
CHRYSENE 330 450 U UG/KG
DIBENZO (A, H) ANTHRACENE 330 450 U UG/ KG
FLUORANTHENE 330 450 U UG/KG
FLUORENE 330 450 U UG/KG
2 -METHYLNAPHTHALENE 330 450 U UG/KG

T'NAPHTHALENE 7 7 0 e gy 450 U T UG/KG
PHENANTHRENE 330 450 U UG/KG
PYRENE 330 450 U UG/KG

SURROGATE RECOVERIES QC LIMITS
TERPHENYL-d14 (48 - 131) 71 %
NITROBENZENE-Ad5 (27 - 130) , 67 %
2-FLUOROBIPHENYL (32 - 130) 70 %

o & VY
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COLUMBIA ANALYTICAL SERVICES

EXTRACTABLE ORGANICS
METHOD 8270C.LL PAH'S
Reported: 10/27/05

ENSR International

Project Reference: PINES AREA OF INVESTIGATION PROJECT #01776-028
Client Sample ID : GPOOS5ICB0523058 o

Date Sampled : 09/23/05 10:30 Order #: 850965 Sample Matrix: SOIL/SEDIMENT

Date Received: 09/26/05  Submission #: R2527959 Percent Solid: 74.1
ANALYTE , PQL RESULT . UNITS
DATE EXTRACTED : 10/14/05
DATE ANALYZED : 10/18/05
ANALYTICAL DILUTION: 1.00 Dry Weight

ACENAPHTHENE 6.6 8.9 UG/KG

ACENAPHTHYLENE 6.6 3.0 UG/KG

ANTHRACENE 6.6 4.2, J. UG/KG

BENZO (A) ANTHRACENE 3.3 9.015] UG/ KG

BENZO {A) PYRENE 6.6 9.9} UG/KG

BENZO (B) FLUORANTHENE 6.6 130! UG/KG

BENZO (G, H, I) PERYLENE 6.6 8.9 UG/KG

BENZO (K) FLUORANTHENE 6.6 5.4 J UG/KG

INDENO{1,2,3-CD) PYRENE 6.6 6.9 J. UG/KG

CHRYSENE _ 6.6 117 UG/KG

DIBENZO (A, H) ANTHRACENE 6.6 8.9 (¥ UG/KG

FLUORANTHENE 6.6 228 . UG/KG

FLUORENE 6.6 8.9:U% ° . UG/KG

2 -METHYLNAPHTHALENE 3.3 7.0 A3 ue/ka

NAPHTHALENE - 6.6 8943 g UJ ue/ke

" PHENANTHRENE N ;*(13’%’ UG/KG

PYRENE 6.6 -vied UG/KG
SURROGATE RECOVERIES QC LIMITS

TERPHENYL-d14 (19 - 145 %) . 56 %

NITROBENZENE-d5 . (18 « - 125 %) 77 %

2 -FLUOROBIPHENYL (23 - 120 %) _ 62 %
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COLUMBIA ANALYTICAL SERVICES

EXTRACTABLE ORGANICS
METHOD 8270C
Reported: 11/04/05

ENSR International

Project Reference: PINES AREA OF INVESTIGATION PROJECTH#01776-020
Client Sample ID : GPO0O6ICB0923058S

Date Sampled : 09/23/05 10:50 Ordexr #: 844952 Sample Matrix: SOIL/SEDIMEN
Date Received: 09/26/05 Submisgsion #: R2527959 Percent 8olid: 69.5

ANALYTE PQL - RESULT : 'UNITS

DATE ANALYZED: 10/10/2005"
DATE EXTRACTED: 10/05/0%

ANALYTICAL DILUTION: - 1.00 Dry Weight
ACENAPHTHENE 330 470 U UG/KG
ACENAPHTHYLENE . 330 470 U UG/KG
ANTHRACENE 330 470 U UG/KG
BENZO (A) ANTHRACENE , 330 470 U UG/KG
BENZO (A) PYRENE 330 470 U UG/KG
BENZO (B) FLUCRANTHENE 330 470 U "UG/KG
BENZOQ (G, H, I) PERYLENE ‘ 330 470 U UG/KG
BENZO (K) FLUORANTHENE 330 470 U UG/KG
INDENO(1,2,3-CD) PYRENE 330 : 470 U UG/KG
CHRYSENE ' 330 470 U UG/KG
DIBENZO (A, H) ANTHRACENE ' 330 470 U UG/KG
FLUORANTHENE : , 330 470 U UG/KG
FLUORENE ' ' 330 470 U UG/KG
2-METHYLNAPHTHALENE 330 470 U UG/KG
"NAPHTHALENE 7 T oy T A0 U T UG/ KRG
PHENANTHRENE 330 - 470 U UG/KG
PYRENE 330 470 U UG/KG

SURROGATE RECOVERIES QC LIMITS
TERPHENYL-d14 (48 - 131) 70 %
NITROBENZENE-d5 (27 - 130) 70 %
2 -FLUOROBIPHENYL (32 - 130) 68 %

12
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COLUMBIA ANALYTICAL SERVICES

EXTRACTABLE ORGANICS
METHOD 8270C.LL PAH'S
Reported: 10/27/05

ENSR International

Project Reference: PINES AREA OF INVESTIGATION PROJECT #01776-028
Client Sample ID : GP006ICB092305S

Date Sampled : 09/23/05 10:50 Order #: 850966 Sample Matrix: SOIL/SEDIMENT
Date Received: 09/26/05 Submission #: R2527959 Percent Solid: 69.5

ANALYTE PQL RESULT UNITS

DATE EXTRACTED : 10/14/05

DATE ANALYZED : 10/18/05 -

ANALYTICAL DILUTION: 1.00 ' Dry Weight
ACENAPHTHENE 6.6 9.5 U] UG/KG
ACENAPHTHYLENE 6.6 9.5 U\ UG/XG
ANTHRACENE 6.6 9.5 U. UG/KG
BENZO (A) ANTHRACENE 3.3 4.7 U | UG/KG
BENZO (A) PYRENE 6.6 9.5 U UG/KG
BENZO (B) FLUORANTHENE 6.6 2.5 U UG/KG
BENZO (G, H, I) PERYLENE 6.6 8.5 U UG/KG.
BENZO (X) FLUCRANTHENE 6.6 2.5 U UG/KG
INDENO(1,2,3-CD) PYRENE 6.6 9.5 U UG/KG
CHRYSENE 6.6 9.5 U | UG/KG
DIBENZO (A, H) ANTHRACENE 6.6 8.5 U. UG/KG
FLUORANTHENE 6.6 9.5 U UG/KG
FLUORENE 6.6 9.5 U UG/KG
2-METHYLNAPHTHALENE 3.3 4.7 U UG/KG
NAPHTHALENE 6.6 9.5 U UG/KG
- PHENANTHRENE .~ '*" 6.6 QSUubUG/KG
PYRENE 6.6 9.5 U UG/KG

SURROGATE RECOVERIES QC LIMITS

. TERPHENYL-d1l4 {19 - 145 %) - 31 %
NITROBENZENE-A45 (18 - 125 %) 84 %
2-FLUOROBIPHENYL (23 -~ 120 %) 56 %
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COLUMBIA ANALYTICAL SERVICES

ENSR International

Project Reference: PINES AREA OF INVESTIGATION PROJECT#01776-020
Client Sample ID : GP0OO7ICB0O22305S8

EXTRACTABLE ORGANICS

METHOD 8270C

Reported: 11/04/05

Date Sampled : 09/23/05 11:20 Order #:

844953

Sample Matrix: SOIL/SEDIMEN

AOC Il - Docket No. V-W-'04-C-784-Yard520Rpt

Date Received: 09/26/05 Submission #: R2527959 Percent Solid: 63.5
ANALYTE PQL RESULT UNITS
DATE ANALYZED: 10/10/2005
DATE EXTRACTED: 10/05/05 ,

- ANALYTICAL DILUTION: 1.00 Dry Weight

ACENAPHTHENE 330 520 U UG/KG

ACENAPHTHYLENE 330 520 U UG/KG

ANTHRACENE 330 520 U UG/KG

BENZO (A) ANTHRACENE 330 520 U UG/KG

BENZO (A) PYRENE 330 520 U UG/KG

BENZO (B) FLUORANTHENE 330 520 U UG/KG

- BENZO (G, H, I} PERYLENE 330 520 U UG/KG

BENZO (K) FLUORANTHENE 330 520 U UG/KG
INDENO (1,2, 3-CD) PYRENE 330 520 U UG/KG

CHRYSENE 330 520 U UG/KG

DIBENZO (A, H) ANTHRACENE 330 520 U UG/XG
FLUORANTHENE 330 520 U UG/KG

FLUORENE 330 520 U UG/KG

 2-METHYLNAPHTHALENE 330 520 U UG/KG

NAPHTHALENE B 330 520 U TUG/KG
PHENANTHRENE 330 520 U UG/XG
PYRENE 330 520 U UG/KG
SURROGATE RECOVERIES QC LIMITS
TERPHENYL-d14 (48 - 131) 65 %

NITROBENZENE-A5 (27 - 130) 66 %
2 -FLUOROBIPHENYL (32 - 130) 65 %
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COLUMBIA ANALYTICAL SERVICES
: EXTRACTABLE ORGANICS

METHOD 8270C.LL PAH'S

Reported: 10/27/05

ENSR International
Project Reference: PINES AREA OF INVESTIGATICON PROJECT #01776 -028
Client Sample ID : GPOO7ICB092305S.

Date Sampled : 09/23/05 11:20 Order #: 850968 Sample Matrix: SOIL/SEDIMENT

Date Received: 09/26/05 Submisgion #: R2527959 Percent Sclid: 63.5
ANALYTE PQL RESULT UNITS
DATE EXTRACTED : 10/14/05
DATE ANALYZED : 10/18/05 :

ANALYTICAL DILUTION: 1.00 _ Dry Weight
P

ACENAPHTHENE 6.6 10 Uﬁf UG/KG

ACENAPHTHYLENE 6.6 10 Uyl UG/KG

ANTHRACENE 6.6 10 U UG/KG

BENZO (A} ANTHRACENE 3.3 5.2 UN/ UG/KG

BENZO (A) PYRENE 6.6 4.1 J UG/KG

BENZO (B) FLUORANTHENE 6.6 5.2 J UG/KG

BENZO (G, H, I) PERYLENE 6.6 3.9 J.. UG/KG

- BENZO (K) FLUORANTHENE 6.6 10Ud- UG/XG

INDENO (1, 2,3-CD) PYRENE 6.6 10(U UG/KG

CHRYSENE 6.6 3.8 J, UG/KG

DIBENZO (A, H) ANTHRACENE 6.6 10 U UG/KG

FLUORANTHENE 6.6 10U UG/KG

FLUORENE 6.6 10 U UG/KG

2 -METHYLNAPHTHALENE 3.3 5.2 U UG/KG

NAPHTHALENE 6.6 10 U UG/KG

~-PHENANTHRENE - o G 10Uk - UG/KG—

PYRENE 6.6 10 UV UG/KG
SURROGATE RECOVERIES QC LIMITS

. TERPHENYL-d14 (19 - 145 %) 30 %

NITROBENZENE-dS5 (18 - 125 %) 89 %
2-FLUOROBIPHENYL {23 - 120 %) : 65 %
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COLUMBIA ANALYTICAL SERVICES
EXTRACTABLE ORGANICS
METHOD 8270C
Reported: 11/04/05

ENSR International

Project Reference: PINES AREA OF INVESTIGATION PROJECT#01776 020
Client Sample ID : GP0O0S8ICB0S2305S

Date Sampled : 09/23/05 11:55 Order #: 844954 Sample Matrix: SOIL/SEDIMEN
Date Received: 09/26/05 Submission #: R2527959  Percent Solid: 68.7

ANALYTE PQL RESULT . UNITS

DATE ANALYZED: 10/10/2005
DATE EXTRACTED: 10/05/05

ANALYTICAL DILUTION: 1.00 Dry Weight
ACENAPHTHENE 330 480 U UG/XG
ACENAPHTHYLENE 330 480 U UG/KG
ANTHRACENE : 330 480 U UG/KG
BENZO (A) ANTHRACENE 330 480 U . UG/KG
BENZO (A) PYRENE ' ' 330 480 U UG/KG
BENZO (B) FLUORANTHENE _ 330 480 U UG/KG
BENZO{G,H, I) PERYLENE 330 480 U UG/KG
BENZO (K) FLUORANTHENE : 330 480 U UG/KG
INDENO{1,2,3-CD) PYRENE 330 480 U UG/KG
CHRYSENE ' 330 480 U UG/KG
DIBENZO (A, H) ANTHRACENE ' 330 480 U UG/KG
FLUORANTHENE _ 330 480 U UG/KG
FLUORENE ' 330 480 U UG/KG
2-METHYLNAPHTHALENE 330 480 U UG/KG

" NAPHTHALENE T g g0 U UG/RG

PHENANTHRENE 330 480 U UG/KG
PYRENE o 330 480 U UG/KG
' SURROGATE RECOVERIES QC LIMITS
TERPHENYL-d14 (48 - 131) 64 %
NITROBENZENE-d5 (27 - 130) _ 67 %

%

2-FLUORCBIPHENYL (32 - 130) 68

Qo ek WESF
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COLUMBIA ANALYTICAL SERVICES

EXTRACTABLE CRGANICS
METHOD 8270C.LL PAH'S
Reported: 10/27/05

ENSR International 7 :
Project Reference: PINES AREA OF INVESTIGATION PROJECT #01776-028
Client Sample ID : GPOO8ICB0923058 ‘

Date Sampled : 09/23/05 11:55 Order #: 850970 Sample Matrix: SOIL/SEDIMENT
Date Received: 09/26/05 Submission #: R2527959 Percent Solid: 68.7
ANALYTE ' PQL ' RESULT UNITS
DATE EXTRACTED : 10/14/05
DATE ANALYZED : 10/18/05
ANALYTICAL DILUTION: 1.00 _ Dry Weight
. f\
ACENAPHTHENE 6.6 9.6 Uﬁﬂ UG/KG
ACENAPHTHYLENE 6.6 9.6 U UG/KG
ANTHRACENE 6.6 9.6 U UG/KG
BENZO (A} ANTHRACENE 3.3 4.8 0 UG/KG
BENZO (A) PYRENE 6.6 9.6 U UG/KG
BENZO (B) FLUORANTHENE 6.6 9.6 U UG/KG
BENZO (G, H, I) PERYLENE 6.6 9.6 U UG/KG
BENZO (K) FLUORANTHENE 6.6 9.6 U. UG/KG
INDENO (1, 2,3-CD) PYRENE 6.6 9.6 U UG/KG
CHRYSENE : 6.6 9.6 U UG/KG
DIBENZO (A, H) ANTHRACENE 6.6 9.6 Ui UG/KG
FLUORANTHENE 6.6 9.6 U, UG/KG
FLUORENE 6.6 9.6 U UG/KG
2-METHYLNAPHTHALENE 3.3 4.8 Uj UG/KG
NAPHTHALENE . 6.6 9.6 U UG/KG
- PHENANTHRENE = = o o 6.6 8.6 U T UG/RGT
PYRENE 6.6 9.6 U\V UG/KG
SURROGATE RECOVERIES QC LIMITS
TERPHENYL-d14 (19 - 145 %) 33 %
NITROBENZENE-d5 {18 - 125 %) 84 %
2-FLUOROBIPHENYL (23 - 120 %) _ 61 %
34
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COLUMBIA ANALYTICAL SERVICES

EXTRACTABLE ORGANICS
METHOD 8270C
Reported: 11/04/05

ENSR International

Project Reference: PINES AREA OF INVESTIGATION PROJECT#01776-020
Client Sample ID : GP0O09ICB092305S

Date Sampled : 09/23/05 14:20 Order #: 844955 Sample Matrix: SOIL/SEDIMEN
Date Received: 09/26/05 Submission #: R2527959 Percent Solid: 61.6

ANALYTE ' PQL RESULT | UNITS

DATE ANALYZED: 10/10/2005
DATE EXTRACTED: 10/05/05

ANALYTICAL DILUTION: 1.00 Dry Weight
'ACENAPHTHENE 330 540 U UG/KG
ACENAPHTHYLENE , 330 540 U UG/KG
ANTHRACENE 330 540 U UG/KG
BENZO (A) ANTHRACENE , 330 540 U UG/KG
BENZO (A) PYRENE 330 540 U UG/KG
BENZO (B) FLUORANTHENE 330 540 U UG/KG
BENZO (G, H, I) PERYLENE ' ‘330 540 U UG/KG
BENZO (K) FLUORANTHENE 330 540 U UG/KG
INDENO (1, 2,3-CD) PYRENE 330 540 U UG/KG
CHRYSENE ' _ 330 540 U UG/XG
DIBENZOC (A, H) ANTHRACENE ' - 330 540 U UG/KG
FLUORANTHENE 330 540 U UG/KG
FLUORENE . ‘ 330 540 U UG/KG
2-METHYLNAPHTHALENE . 330 540 U UG/KG

—~ NAPHTHALENE — e s e R R e e e BA QP UG/ KE
PHENANTHRENE 330 - 540 U. UG/KG
PYRENE 330 540 U UG/KG

SURROGATE RECOVERIES QC LIMITS
TERPHENYL-d14 (48 - - 131) 74 %
NITROBENZENE-d5 (27 - 130) . 175 %

%

2-FLUORCBIPHENYL (32 - 130) 75

Yo Ot RSV
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COLUMBIA ANALYTICAL SERVICES :
EXTRACTABLE ORGANICS
METHOD 8270C.LL PAH'S
Reported: 10/27/05

ENSR International

Project Reference: PINES AREA OF INVESTIGATION PROJECT #01776-028
Client Sample ID : GPO0O9ICB0S2305S T

09/23/05714:20 Order #: 850972 Sample Matrix: SOIL/SEDIMENT
09/26/05 Submission #: R2527959 Percent Solid: 61.6

Date Sampled
Date Received

-
*
-
*

ANALYTE - PQL RESULT UNITS
DATE EXTRACTED : 10/14/05
DATE ANALYZED : 10/18/05 - '
ANALYTICAL DILUTION: 1.00 Dry Weight
ACENAPHTHENE 6.6 11 Uﬁﬂ UG/KG
ACENAPHTHYLENE 6.6 11 U UG/KG
ANTHRACENE 6.6 11_Uj) UG/KG
- BENZO (A) ANTHRACENE 3.3 5.4 UV UG/KG
BENZO (A) PYRENE 6.6 4.2 J UG/KG
BENZO (B) FLUORANTHENE 6.6 6.8 J UG/KG
BENZO (G, H, I) PERYLENE 6.6 4.2 J,._, UG/KG.
BENZO (K) FLUORANTHENE 6.6 11 Ul UG/KG
INDENO (1,2, 3-CD) PYRENE 6.6 3.6 J - UG/KG
CHRYSENE 6.6 5.2 J_° . UG/KG
DIBENZO (A, H) ANTHRACENE 6.6 11 Ud. UG/KG
FLUORANTHENE 6.6 11 J UG/KG
FLUORENE 6.6 11 ug UG/KG
2-METHYLNAPHTHALENE 3.3 5.4 Ud UG/KG
NAPHTHALENE 6.6 11 Ug UG/ KG
" PHENANTHRENE =~ 7 &8 11T UL UG/KG
PYRENE 6.6 7.5 J° UG/KG
SURROGATE RECOVERIES - QC LIMITS
TERPHENYL-d14 (19 - 145 %) - 71 %
NITROBENZENE-d5 (18 - 125 %) 82 %
2 -FLUOROBIPHENYL (23 - 120 %) ' 67 %
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COLUMBIA ANALYTICAL SERVICES

EXTRACTABLE ORGANICS
"METHOD 8270C
Reported: 11/04/05

ENSR International

Project Reference: PINES AREA OF INVESTIGATION PROJECT#01776-020
Client Sample ID : GP01l0ICB092305S

Date Sampled : 09/23/05 14:00 Order #: 844956 Sample Matrix: SOIL/SEDIMEN
Date Received: 09/26/05 Submission #: R2527959 Percent Solid: 60.7

ANALYTE : PQL RESULT UNITS

DATE ANALYZED: 10/10/2005
DATE EXTRACTED: 10/05/05

ANALYTICAL DILUTION: 1.00 i o : Dry Weight
ACENAPHTHENE 330 540 U UG/KG
ACENAPHTHYLENE 330 540 U UG/KG
 ANTHRACENE 330 540 U UG/KG
BENZO (A) ANTHRACENE 330 540 U UG/KG
BENZO (A) PYRENE 330 540 U UG/KG
BENZO (B) FLUORANTHENE 330 540 U UG/KG
- BENZO (G, H, I) PERYLENE 330 540 U UG/KG
BENZO (K) FLUORANTHENE 330 540 U UG/KG
INDENO({1,2,3-CD) PYRENE 330 540 U UG/KG
CHRYSENE 330 540 U UG/KG
DIBENZO (A, H) ANTHRACENE 330 540 U UG/KG
FLUORANTHENE , 330 540 U UG/KG
FLUORENE 330 540 U UG/KG
2-METHYLNAPHTHALENE 330 540 U UG/ KG

" NAPHTHALENE ‘ R ST TTTT330 0 mao U B UG/KG

PHENANTHRENE 330 540 U UG/KG
PYRENE 330 540 U UG/KG

SURROGATE RECOVERIES QC LIMITS
TERPHENYL-d14 (48 - 131) 67 %
NITROBENZENE-d5 (27 - 130) : 67 %
2 -FLUOROBIPHENYL : (32 - 130) 70 %

DO Sk (RS
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COLUMBIA ANALYTICAL SERVICES

EXTRACTABLE ORGANICS
METHOD 8270C.LL PAH'S
 Reported: 10/27/05

ENSR International
Project Reference:
Client Sample ID :

PINES AREA OF INVESTIGATION PROJECT #01776-028
GPO010ICB0OS923058

Date Sampled : 09/23/05 14:00 Order #: 850974 Sample Matrix: SOIL/SEDIMENT

AOC Il - Docket No. V-W-'04-C-784-Yard520Rpt

Date Received: 09/26/05 Submission #: R2527959 Percent Solid: 60.7
ANALYTE PQL RESULT UNITS
DATE EXTRACTED 10/14/05
DATE ANALYZED : 10/18/05
ANALYTICAL DILUTION: 1.00 Dry Weight

ACENAPHTHENE 6.6 11 yJ UG/KG

ACENAPHTHYLENE 6.6 3.8 J UG/KG

ANTHRACENE 6.6 6.6 J UG/KG

BENZO (A) ANTHRACENE 3.3 123 UG/KG

BENZO (A) PYRENE 6.6 9.1 J, UG/KG

BENZO (B) FLUORANTHENE 6.6 11 7 UG/KG

BENZO (G, H, I) PERYLENE 6.6 6.6 J. UG/KG

BENZO (K) FLUORANTHENE 6.6 11 U UG/XG

INDENO (1,2, 3-CD) PYRENE 6.6 5.4 J,  UG/XG

CHRYSENE 6.6 11 3 UG/XG

DIBENZO (A, H) ANTHRACENE 6.6 11 U% UG/KG

FLUORANTHENE 6.6 28 ¥ UG/KG

FLUORENE 6.6 3.0 . UG/KG

2-METHYLNAPHTHALENE 3.3 6.9§g(&ﬁ’ UG/KG

 NAPHTHALENE ] B 6.6 I 49 & WS Uc/ke

PHENANTHRENE 6.6 237 UG/KG

PYRENE 6.6 2375, UG/KG
SURROGATE RECOVERIES QC LIMITS

TERPHENYL-d14 (19 - 145 %) 68 %

NITROBENZENE-dS (18 -~ 125 %) 78 %

2~ FLUOROBIPHENYL (23 - 120 %) 65 %
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COLUMBIA ANALYTICAL SERVICES
: EXTRACTABLE ORGANICS

METHCD 8270C

Reported: 11/04/05

ENSR International

Project Reference: PINES AREA OF INVESTIGATION PROJECTH#01776-020
Client Sample ID : GP0OL11ICB092305S

Date Sampled_é 09/23/05 12:45 Order #: 844957 Sample Matrix: SOIL/SEDIMEN
Date Received: 09/26/05 Submission #: R2527959 - Percent Solid: 72.5

ANALYTE PQL RESULT ~ UNITS

DATE ANALYZED: 10/10/2005
DATE EXTRACTED: 10/05/05

ANALYTICAL DILUTION: 1.00 ' Dry Weight
ACENAPHTHENE 330 460 U UG/KG
ACENAPHTHYLENE . 330 460 U UG/KG
ANTHRACENE 330 460 U - UG/KG
BENZO (A) ANTHRACENE - _ 330 460 U UG/KG
BENZO (A) PYRENE ' 330 460 U UG/KG
BENZO (B) FLUORANTHENE - 330 460 U UG/KG
BENZO (G,H, I) PERYLENE - 330 460 U UG/KG
BENZO (K) FLUORANTHENE : 330 460 U UG/XG
INDENO (1, 2,3-CD) PYRENE 330 : 460 U UG/KG
CHRYSENE ' 330 460 U UG/KG
DIBENZO (A, H) ANTHRACENE 330 460 U UG/KG
FLUORANTHENE o 330 460 U UG/KG
FLUORENE 330 460 U UG/KG
2-METHYLNAPHTHALENE 330 460 U UG/KG
"NAPHTHALENE o o 330 460 U T UG/KG
PHENANTHRENE 330 460 U - UG/XG
PYRENE _ 330 460 U UG/XG

SURROGATE RECOVERIES QC LIMITS
TERPHENYL-d14 (48 - 131) 66 %
NITROBENZENE-d5 {27 - 130) 67 %

%

2-FLUOROEBIPHENYL (32 - 130) _ €9

WMW
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COLUMBIA ANALYTICAL SERVICES
EXTRACTABLE ORGANICS
METHOD 8270C.LIL PAH'S
Reported: 10/27/05

ENSR International
Project Reference: PINES AREA OF INVESTIGATION PROJECT #01776 028
Client Sample ID : GP011ICB0923058 ’

Date Sampled : 09/23/05 12:45.0rder #: 850976 Sample Matrix: SOIL/SEDIMENT
Date Received: 09/26/05 Submission #: R2527959 Pexrcent Solid: 72.5
ANALYTE PQL RESULT UNITS
DATE EXTRACTED : 10/14/05

DATE ANALYZED : 10/18/05

ANALYTICAL DILUTION: 3.00 Dry Weight
ACENAPHTHENE 6.6 27 U va/xe
ACENAPHTHYLENE 6.6 27 Ul UG/KG
ANTHRACENE 6.6 27 UJ/ UG/KG
BENZO (A) ANTHRACENE 3.3 173’ UG/KG
BENZO (A) PYRENE 6.6 15 UG/KG
BENZO (B) FLUORANTHENE 6.6 19.J UG/KG
BENZO (G, H, I) PERYLENE 6.6 12 J_ UG/XG
BENZO (K) FLUORANTHENE 6.6 27 US UG/KG
INDENO (1, 2,3-CD) PYRENE 6.6 27 u¥. UG/KG
CHRYSENE 6.6 17 J, UG/KG
DIBENZO (A, H) ANTHRACENE 6.6 27 Ut UG/KG
FLUORANTHENE 6.6 a0 % UG/XG
FLUORENE 6.6 27 U UG/KG

2 -METHYLNAPHTHALENE 3.3 14 U UG/ XG
NAPHTHALENE ) 6.6 27 U UG/KG
PHENANTHRENE 6.6 27 UV UG/KG
PYRENE 6.6 287 UG/XG

SURROGATE RECOVERIES QC LIMITS

TERPHENYL-d14 (19 - 145 %) 59 %
NITROBENZENE-d5 (18 - 125 %) 69 %

2 -FLUOROBIPHENYL (23 - 120 %) . 68 %

37

AOC Il - Docket No. V-W-'04-C-784-Yard520Rpt

March 5, 2010



COLUMBIA ANALYTICAL SERVICES

EXTRACTABLE ORGANICS
METHOD 8270C
Reported: 11/04/05

ENSR International

Project Reference: PINES AREA OF INVESTIGATION PROJECTH#01776- 020
Client Sample ID : GP012ICB092305S

Date Sampled

09/23/05 13:10 Ordex #: 844958 Sample Matrix: SOIL/SEDIMEN
Date Received

09/26/05 Submission #: R2527959 Percent Solid: 67.7

ANALYTE PQOL RESULT UNITS

DATE ANALYZED: 10/12/2005°
DATE EXTRACTED: 10/05/05

ANALYTICAL DILUTION: 1.00 ' Dry Weight
ACENAPHTHENE 330 490 U UG/KG
ACENAPHTHYLENE _ 330 490 U UG/KG
ANTHRACENE 330. 490 U UG/ KG
BENZO (A) ANTHRACENE 330 490 U UG/KG
BENZO (A) PYRENE 330 490 U UG/KG
BENZO (B) FLUCRANTHENE : 330 490 U UG/ KG
BENZO (G,H, I) PERYLENE 330 490 U UG/KG
BENZO (K) FLUORANTHENE 330 490 U UG/KG
INDENO(1,2,3-CD) PYRENE 330 : 490 U UG/KG
CHRYSENE 330 490 U UG/KG
DIBENZO (A, H) ANTHRACENE 330 490 U UG/KG
FLUORANTHENE , 330 490 U UG/KG
FLUORENE ‘ 330 490 U UG/KG
2 -METHYLNAPHTHALENE 330 490 U UG/KG

TNAPHTHALENE 77 e e 490 U TUG/RG

PHENANTHRENE 330 490 U - UG/KG
PYRENE 330 _ 490 U UG/KG

SURROGATE RECOVERIES QC LIMITS
TERPHENYL-d14 : (48 - 131) 75 %
NITRORENZENE-d5 (27 - 130) 66 %
2-FLUOROBIPHENYL (32 - 130) 68 %

Qo wet RS
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COLUMBIA ANALYTICAL SERVICES
EXTRACTABLE ORGANICS:
METHOD 8270C.LL PAH'S
Reported: 10/27/05

ENSR International
Project Reference: PINES AREA OF INVESTIGATION PROJECT #01776 028
Client Sample ID : GP012ICB092305S

Date Sampled : 09/23/05 13:10 Order #: 850977 Sample Matrix: SOIL/SEDIMENT
Date Received: 09/26/05 Submission #: R2527959 Percent Solid: 67.7

ANALYTE : PQL RESULT UNITS

DATE EXTRACTED : 10/14/05

DATE ANALYZED  : 10/18/05 : :

ANALYTICAL DILUTION: 1.00 . Dry Weight
ACENAPHTHENE 6.6 9.7 UJS/  UG/KG
ACENAPHTHYLENE 6.6 9.7 U] UG/KG
ANTHRACENE 6.6 9.7 UV UG/KG
BENZO (A) ANTHRACENE 3.3 5.8 3 UG/ KG
BENZO (A) PYRENE 6.6 4.4°J UG/KG
BENZO (B) FLUORANTHENE 6.6 5.6 J UG/KG
BENZO (G, H, I) PERYLENE 6.6 4.1 J UG/KG
BENZO (K) FLUORANTHENE 6.6 9.7 ud UG/KG
INDENO (1, 2,3-CD) PYRENE 6.6 9.7 US UG/KG
CHRYSENE 6.6 6.9 J UG/KG
DIBENZO (A, H) ANTHRACENE 6.6 9.7 us: UG/KG
FLUORANTHENE 6.6 9.6 J UG/KG
'FLUORENE 6.6 9.7 Uﬁ UG/KG
2 -METHYLNAPHTHALENE 3.3 15 ZUS  UG/KG
‘NAPHTHALENE - 6.6 Q¥+ & UL(S UG/KG
PHENANTHRENE - i 6.6 188 UG/KG
PYRENE 6.6 9.3 J UG/KG

SURROGATE RECOVERIES - QC LIMITS

TERPHENYL-d14 (19 - 145 %) 50 %
NITROBENZENE-d5 (18 - 125 %) 77 %

2 -FLUOROBIPHENYL (23 - 120 %) 62 %
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COLUMBIA ANALYTICAL SERVICES
EXTRACTABLE ORGANICS
METHOD 8270C
Reported: 11/04/05

ENSR International

Project Reference: PINES AREA OF INVESTIGATION PROJECT#01776-020
Client Sample ID : GPO0OSICB092305D

Date Sampled : 09/23/05 11:55 Order #: 844959 Sample Matrix: SOIL/SEDIMEN
Date Received: 09/26/05 Submission #: R2527959 Percent S8Solid: 69.3

ANALYTE PQL RESULT UNITS

DATE ANALYZED: 10/12/2005
DATE EXTRACTED: 10/05/05

ANALYTICAL DILUTION: 1.00 Dry Weight
ACENAPHTHENE 330 480 U UG/KG
ACENAPHTHYLENE 330 480 U UG/KG
ANTHRACENE 330 480 U UG/XG
BENZO (A) ANTHRACENE 330 480 U UG/KG
BENZO (A) PYRENE L 330 480 U UG/KG
BENZO (B) FLUORANTHENE 330 480 U UG/KG
BENZO (G,H, I} PERYLENE _ 330 480 U UG/KG
BENZO (K) FLUORANTHENE 330 480 U UG/KG
INDENO (1, 2,3-CD) PYRENE 330 480 U UG/KG
CHRYSENE 330 480 U UG/KG
DIBENZO (A, H) ANTHRACENE 330 480 U UG/KG
FLUORANTHENE 330 480 U UG/KG
FLUORENE 330 480 U UG/KG
2 -METHYLNAPHTHALENE 330 480 U UG/KG

""" NAPHTHALENE , ST e gy g g0 U T UG/ KRG
PHENANTHRENE _ 330 480 U UG/KG
PYRENE 330 480 U UG/KG

SURROGATE RECOVERIES QC LIMITS
TERPHENYL-d14 (48 - 131) 74 %
NITROBENZENE-d5 (27 - 130) 70 %
2 -FLUOROBIPHENYL (32 - 130) 70 %

WWW
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COLUMBIA ANALYTICAL SERVICES
EXTRACTABLE ORGANICS
METHOD 8270C.LL PAH'S.
Reported: 10/27/05

ENSR International , :
Project Reference: PINES AREA OF INVESTIGATION PROJECT #01776-028
Client Sample ID : GPO0S8ICB092305D -

Date Sampled : 09/23/05 11:55 Order #: 850978 Sample Matrix: SOIL/SEDIMENT
Date Received: 09/26/05 Submission #: R2527959 Percent Solid: 69.3

ANALYTE PQL RESULT ‘UNITS

DATE EXTRACTED : 10/14/05

DATE ANALYZED : 10/18/05 : ‘

ANALYTICAL DILUTION: 1.00 _ ~ Dry Weight
ACENAPHTHENE 6.6 9.5 U UG/KG
ACENAPHTHYLENE 6.6 9.5 U | UG/KG
ANTHRACENE 6.6 9.5 U | UG/KG
BENZO (A) ANTHRACENE 3.3 4.8 U\ UG/KG
BENZO {A) PYRENE 6.6 9.5 U | UG/KG
BENZO {B) FLUORANTHENE 6.6 9.5 U UG/KG
BENZO (G,H, I) PERYLENE 6.6 9.5 U UG/KG
BENZO (K) FLUORANTHENE 6.6 9.5 U . UG/KG
INDENO (1, 2, 3-CD) PYRENE 6.6 9.5 U UG/KG
CHRYSENE 6.6 9.5 U . UG/KG
DIBENZO (A, H) ANTHRACENE 6.6 9.5 U UG/KG
FLUORANTHENE 6.6 9.5 U UG/KG
FLUORENE 6.6 9.5 U UG/KG
2 -METHYLNAPHTHALENE 3.3 4.8 U | UG/KG
NAPHTHALENE ‘ 6.6 9.5 U | UG/KG

- PHENANTHRENE e — e 6.6 - 'w9754{P&7LWWWUG/KGfW'
PYRENE 6.6 9.5 U J UG/KG
SURROGATE RECOVERIES - QC LIMITS

- TERPHENYL-d14 (19 - 145 %) 46 %
NITROBENZENE-d5 (18 - 125 %) 85 %

2-FLUOROBIPHENYL (23 - 120 %) _ 66 _ %

39
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COLUMBTA ANALYTICAL SERVICES
: EXTRACTABLE ORGANICS

METHQOD 8270C

Reported: 11/04/05

ENSR International

Project Reference: PINES AREA OF INVESTIGATION PROJECT#01776-020
Client Sample ID : GP013ICB092305S

Date Sampled : 09/23/05 13:30 Order #: 844961 SampleVMatrix: SOIL/SEDIMEN
Date Received: 09/26/05 Submiasion #: R2527959 Percent Solid: 68.8

ANALYTE POL RESULT UNITS

DATE ANALYZED: 10/12/2005
DATE EXTRACTED: 10/05/05

ANALYTICAL DILUTION: 1.00 Dry Weight
ACENAPHTHENE 330 480 U UG/KG
ACENAPHTHYLENE 330 480 U UG/KG
ANTHRACENE 330 - 480 U UG/KG
BENZO (A) ANTHRACENE . 330 480 U UG/KG
BENZO (2) PYRENE 330 480 U UG/KG
BENZO (B) FLUORANTHENE _ 330 480 U UG/KG
BENZO (G, H, I) PERYLENE 330 480 U UG/KG
BENZO (K) FLUORANTHENE 330 480 U UG/KG
INDENO (1, 2,3-CD) PYRENE 330 : 480 U UG/KG
CHRYSENE 330 480 U UG/KG
DIBENZO (A, H) ANTHRACENE 330 480 U UG/KG
FLUORANTHENE o 330 480 U UG/KG
FLUORENE 330 480 U UG/KG
2 -METHYLNAPHTHALENE 330 480 U UG/KG
~~ NAPHTHALENE S e e 33— 480U —UG/KG—
PHENANTHRENE 330 480 U UG/KG
PYRENE 330 480 U UG/KG
SURROGATE RECOVERIES QC LIMITS
TERPHENYL-d14 (48 - 131) 74 %
NITROBENZENE-d5 (27 - 130) , 63 %
%

2-FLUOROBIPHENYL (32 - 130) 64

Qow\'m
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COLUMBIA ANALYTICAL SERVICES
EXTRACTABLE ORGANICS
METHOD 8270C.LL PAH'S
Reported: 10/27/05

ENSR International
Project Reference: PINES AREA QF INVESTIGATION PROJECT #01776-028
Client Sample ID : GP0C1l3ICB092305S '

Date Sampled
Date Received

09/23/05 13:30 Order #: 850979 Sample Matrix: SOIL/SEDIMENT
09/26/05 Submission #: R2527959 Percent Solid: 68.8

*
-
-
-

ANALYTE : ' PQL ' RESULT UNITS
DATE EXTRACTED : 10/14/05
DATE ANALYZED : 10/18/05 :
ANALYTICAL DILUTION: 2.00 . Dry Weight
ACENAPHTHENE 6.6 19 ud UG/KG
ACENAPHTHYLENE 6.6 19 Uj; UG/KG
ANTHRACENE 6.6 19 UL UG/KG
BENZO (A) ANTHRACENE 3.3 10 X UG/KG
BENZO (A) PYRENE 6.6 8.0 J UG/KG
BENZO {B) FLUORANTHENE 6.6 11 J UG/KG
BENZO (G, H, I) PERYLENE 6.6 7.0 J UG/KG
BENZO (K) FLUORANTHENE 6.6 19 U3 UG/KG
INDENO(1,2,3-CD) PYRENE 6.6 19 ud UG/KG
CHRYSENE : 6.6 12 J UG/KG
DIBENZO (A, H) ANTHRACENE 6.6 19 ud UG/KG
' FLUORANTHENE 6.6 16 J UG/KG
'FLUORENE 6.6 19 Uil UG/KG
‘2 -METHYLNAPHTHALENE 3.3 9.6 U} UG/KG
'NAPHTHALENE 6.6 19 U UG/KG
" PHENANTHRENE 66 T19TUWTTTTTUG/KGT T
PYRENE 6.6 12 J° UG/KG
SURROGATE RECOVERIES QC LIMITS
TERPHENYL-d14 (19 - 145 %) 60 %
NITROBENZENE-d5 (18 =~ 125 %) 77 %
2-FLUOROBIPHENYL (23 - 120 %) _ 63 %
40
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ENSR | AECOM

ENSR Privilfeged and Confidential
2 Technology Park Drive, Westford, Massachusetts, 01886-3140 Attorney-Client Work Product
T 978.589.3000 F 978.589.3100 yww.ensr.aecom.com

Memorandum

Date: April 21, 2006 :
Revised November 14, 2007

To: Lisa Bradley/Westford

From: Sheena Blair/Westford

Subiject: Data Validation
Total and Isotopic Uranium Analyses by ICP/MS
Yard 520

Pines Area of Investigation, Indiana
GEL 8SDG Number 156641

Distribution:  D. McGrath/Westford 01776-022-106
P1017met.sbrev.doc

SUMMARY

- -——Fullvalidation-was-performed on the-data for eleven-soil-samples-and-one-equipment-blank-analyzed-for - -
uranium-235 and uranium-238 by SW-846 Methed 6020, and for total uranium (calculated from the
uranium-235 and uranium-238 results). The samples were collected at the Pines Area of Investigation
in Indiana on September 237, 2005 and submitted te General Engineering Laborateries (GEL) in
Charleston, South Carolina for analysis. The samples were initially submitted for radiclogical analyses
and reported under SDG 145339. On February 13, 2008, the samples were authorized for metals
analyses by ENSR, and were analyzed and reported by GEL under sample delivery group (SDG)
number 156641.

The analytical data were evaluated with reference to with the “USEPA Contract Laboratory Program
National Functional Guidelines for Inorganic Data Review” (October 2004), and the quality control (QC)
ctiteria specified in the analytical method and/or Yard 520 Quality Assurance Prgject Plan (QAPP).

In general, the data are valid as reported and may be used for decision making purposes. No data were
rejected. Selected data points were qualified as estimated due to certain QC nonconformances (see
discussion below).

SAMPLES

The samples included in this review are listed below.

Sample IDs Sample IDs
GP0O04ICB092305B GPQ0BICB092305D
{equipment blank) {field duplicate of GPO0BICB0923055)

A Trusted Global Environsnental, Health and Safety Pastnar
PI017.met.sbrev 1
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ENSR | AECOM

ENSR Privileged and Confidential
2 Technology Park Drive, Westford, Massachusetts, 01886-3140 Attorney-Client Work Product
T 978.589.3000 F 978.589.3100 wav.ensr.aecam.com

Sample IDs Sample IDs
GP004ICB0923055 GPO0BICB0923055
GPO05ICB0923055 GPO09ICB0923055
GP006ICB0923053 GP010ICB0923058
GP0071CB0923053 GPO111CB0923055
REVIEW ELEMENTS

The data were evaluated based on the following parameters:

Data completeness

Holding times and sample preservation

Inductively coupled plasma-mass spectroscopy (ICP-MS) tunes
Calibrations

Laboratory blanks/equipment blanks

ICP-MS interference check sample (ICS) results
Matrix spike/matrix spike duplicate (MS/MSD) results
Laboratory duplicate results

Field duplicate resuits

ICP-MS serial dilution results

Laboratory control samples (LCS) results

ICP-MS internal standards performance

Sample quantitation/detection limit resuits

DISCUSSION

Data Completeness

Sample reports were reviewed against the analytical requests as designated on the chain-of-custody
{COC) and subsequent communications between ENSR and the laboratory. No discrepancies were
noted.

Holding Times and Sample Preservation

The cooler temperature was 22°C upon receipt at the laboratory, which grossly exceeded the validation
acceptance criteria of 4+ 2°C. All positive and nondetect metals results were qualified as estimated (J-
and UJ, respectively) for all samples analyzed.

The samples were prepared and analyzed within the method-specified holding time for metals.

ICP-MS Tunes

A tuning sclution containing elements representing all of the mass regions of interest was analyzed at
the beginning of each analytical sequence. The percent relative standard deviations (%RSDs) met the
QC acceptance criteria of <5% for metals.

Calibrations

A Trusted Globat £nvironmenial, Health and Safety Pastnar
P1017.met.sbrev 2
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ENSR | AECOM

ENSR Privileged and Confidential
2 Technology Park Drive, Westford, Massachusetts, 01886-3140 Attorney-Client Work Product
T 978.589.3000 F 978.589.3100 www.ensr.ascom.com

All criteria were met for the calibration curves and the initial and continuing calibration verification
{(ICV/CCV) standards for metals.

Although a Contract Required Detection Limit {CRDL} standard is not applicable to SW-846 methods,
the laboratory chose to analyze a CRDL standard for metals by ICP-MS. An acceptance limit of 100 +
30 percent recovery (%R) was used to evaluate these standards, All CRDL standards met the
acceptance criteria except for the CRDL standard for uranium-235 (143%), analyzed March 01, 2006.
All associated positive results for uranium-235 were >2x the CRDL standard true value; therefore no
validation action was taken on this basis.

Laboratory Blanks/Equipment Blanks

No target analytes were detected in the aqueous laboratory blanks or equipment blank
GP004I1CB092305B

Urianium-238 and total uranium ( by calcutation) were detected in the soil laboratory preparation (MBs)
and/or in the initial and continuing calibration blanks (ICBs and CCBs) at levels greater than the method
detection limits (MDLs). The presence of blank contamination indicates that false positive results or false
negatives may exist for this element in the associated samples. The following table summarizes the blank
contamination. The validation actions taken are discussed below.

Blank/Date Analyte Concentration (mg/kg)
MB 3/1/06 Total Uranium -0.0194
Uranium-238 -0.0194
ICB/CCBs 3/1/06 Uranium-238 -0.011
Associated samples: All soil samples

The levels of total uranium and uranium-238 reported in the blank were lsss than the reporting limits
{RLs). The concentrations of these analytes in the associated samplas were significantly greater than
the RLs. It was considered that the low levels of blank contamination had no impact on the sample
resuits for these analytes; therefore, no qualification of the sample data was necessary.

ICP-MS ICS

Al criteria were met for the analysis of the ICS A and ICS AB solutions.

MS/MSD Results

The laboratory performed the MS/MSD analyses on samples from a different client. Although this
practice is acceptable, the results could not be directly applied to the samples analyzed in this data

package because of possible differences in the sample matrix and type. No validation action was
taken on this basis.

Laboratory Duplicate Results

Laboratory duplicate analyses were not performed on the samples in this data set. Precisicn in the
laboratory was demonstrated by the analyses of MS/MSDs (as discussed above).

A Trusted Global Environmertal, Health and Safety Partner
PI1017.met.sbrev 9
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ENSR Privileged and Confidential
2 Technology Park Drive, Westford, Massachusetts, 01886-3140 Attorney-Client Work Product
T 978.589.3000 F 978.589.3100 www.ensr.aecom.com

Field Duplicate Results

Samples GPO0SICB092305S and GPO0BICB092305D were submitted as the field duplicate pair with this
data set. The following table summarizes the RPDs of the detected analytes in the field duplicate pair.
The RPDs were within the acceptance criteria of 50% for a solid matrix.

GP008ICB092305% GP008ICB092305 % RPD
(mgfkg) (mgfkg)
Total Uranium 14.6 12.9 12
Uranium -235 0.105 0.0931 12
Uranium -238 14.5 12.8 12

ICP-MS Serial Dilution Results

The laboratory performed serial dilution analyses on samples from a different client. Although this
practice is acceptable, the results could not be directly applied to the samples analyzed in this data
package because of possible differences in the sample matrix and type. No validation action was
taken on this basis.

LCS Resuits

All LCSs %Rs met the acceptance criteria for all parameters.

ICP-MS Internal Standard Performance

The %Rs for the internal standards met the QC acceptance limits for all analyses.

Sample Quantitation/Detection Limit Results

No dilutions were required for the samples analyzed in this sample set.
Result calculations were spot-checked and no discrepancies were noted.

The following laboratory qualifiers were removed during data vatidation in order to avoid confusion with
the validated results.

l.aboratory Qualifiers | Laboratory Definition
< Less than the RDL

. A Trusted Giobal Environmental, Health and Safety Parner
PI017.met.sbrev 4
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GENERAL ENGINEERING LABORATORIES, LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company: ENSR Intemational
Address: 2 Technology Patk Drive
Westford, Massachusetis-01886.-314 : Report Date:  March 9, 2006
Page 1 of 1

Contact:  Ms. Debra L. McGrath
Project: Indiana Pines Yard 520

Client Sample 1D: GPOO4ICB092305B Project: ~ BNSR00205

Sample ID: 156642001 Client ID: ENSR003

Matrix: Water —

Colleet Date: 23.SEP-05

Receive Date: 26-3BP-035

Collector: Client
Parameter Qualifier Result Units Methad Analyst Date Time Baich
Metals Analysis-ICP-MS
SW846_6020 Isotopic Uranium
Total Uranium 0,200 ug/L uL@(SWSM 3005/6020 PRB 03/07/66 0121 506365
Uranium-235 0.070 ug/l 34 -
Uranium-238 0.200 g/l " '-..T-

The above sample is reported on an “as received” basis,

This data report has been prepared and reviewed in accordance with General Engineeting Laboratories, LLC
standard operating procedurcs, Please direct any questions to your Project Manager, Edith Kent.

Reviewed by

Page 187 of 259
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GENERAL ENGINEERING LABORATORIES, LLC

~ 2040 Savage Road Charleston SC 28407 - {843) 556-8171 - www.get.com

Certificate of Analysis

Company :  ENSR International
Address: 2 Technology Park Drive
Westford, Massachuseus 01886--3 14 Report Date:  March 10, 2006

Page | of 1
Conlact: Ms. Debra L. McGrath

Project: Tndiana Pines Yard 520

Client Sample TDx: GPO041CRO923058 Project: ENSR00205
Sample 1D: 156641001 Client ID:  ENSRO03
Marrix: Sail

. Collect Date: 23-SEP-05
Receive Date: 26-SEP-05
Collector: Client
Moisture: 26.7%

Parmmoter T  Qualifir " Result Units  Method T Analgst bate

Time Batch

Metals Analysis ICD-MS ' T T

SW846_6020 Isotopic Uranium '
Total Uranium J— -

6.14 mglkg SW846 3050B/6020 PRB U3/01/006 1347 506373
Uranium-235 _L 0.0445 mgikg . :
Uranium-238

6.09 mglkg

The above sample is reported on a dry weight basis except where prohibited by the analytical procedure.
This data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC

stm{c;? operating procedures, Please direct any questions to your Project Manager, Edith Kent.

adlin A WM&T

L =

-~ - --———Reviewed by
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GENERAL ENGINEERING LABORATORIES, LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company : ENSR Iniernational -
Address: 2 Technology Park Prive

Westford, Massachusetts 01886--314 Report Date:  March 10, 2006

Page | of |
Contact: Ms. Debra L. McGrath

Project: Indiana Pines Yard 520

Client Sample ID: GPO05ICB022305S Project:  ENSRO0205
Sample 1D: 156641002 Ciient ID: BNSRO03
Vatrix: Soil
Collect Date: 23-SEP-05
Receive Date: 26-SEP-(5
Collector: Client
Moisre; 38.5%
Parameter Qualifier Result Units Method Analyst  Date Time  Batch

Metals Axlal;\'sis-.ICP;!-\‘/IS
SW846_06020 Isotopic Uraninm

Total Thanium J- 10.4 mg/kg SW8da 2050B/6020 FRB 03/01/06 319 506373
Uranium-233 _L 0.0745 mgrkg
Uraniuim-238

10.4 mg/kg

The above sample is reporied on a dry weight basis except where prohibited by the analytical procedure.
This dlata report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC

standaigt operating procedwes. Please divect any questions to your Project Manager, Bdith Kent.
] Aty

Reviewed by 7- e e . — :
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GENERAL ENGINEERING LABORATORIES, LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Company :

Certificate of Analysis

ENSR Tntesnational
Address: 2 Technology Park Drive
Westford, Massachusers 01886--314 Report Date:  March 10, 2006
Page | of i
Contact: Ms. Debra L. McGrath
Project: Indiana Pines Yard 520
Client Sample 1D: GPOGICB92305S Project: ENSRO0205
Sample ID: 156641003 Client ID:  ENSRO03
Matrix: Soil
Coliect Date: 23-SEP-05
Receive Date: 26-SEP-05
Collector: Client
Moisture; 30%
Paramcter T i ) - Qua_!i_l'ier - Res_ult Units _Meﬂlod Knalystm-iz;tc Time  Batch
Metais Analysis-1CP-MS '
SWEHG_6020 Isotopic Uranium
Toral Uranium 3"' 111 mglkg SW246 30508/5020 PRB OMOVD6 £321 5006273
Uranium-233 L 0.0785 mgfkg
Uranium-238 . 11.0 mg/kg

The above sample is reported on a dry weight basis except where prohibited by the analytical proceduye.

F ‘This data report has been prepared and reviewed in accordance with Gene
i standard operating procedures. Please divect any questions to your Project Manager, Edith Kent.
. 1

Ascolds. - Dusga.,

ral Engincering Laboratories, LELC

—————Reviewed by 4
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GENERAL ENGINEERING LABORATORIES, LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Comapany :  ENSR Tnternational
Address : 2 Technology Park Drive
Westford, Massachuseuts 01886--314
Contact: Ms. Debra L. MeGrath
Project: Indiana Pines Yard 520
Client Sample ID: GPOO7ICB0923058
Sample ID: 156641004
Matrix: Sqi]
Cotiect Date: 23-5EP-05
Receive Date: 20-5EP-05
Collector: Client
Muoistore: 41.8%
Parameter . _Qualifier ""Result Units  Method
Metals Analysis-ICP-MS
SW846_6020 Isotopic Uranium
Total Uranium Jd - 140 mglkg  SWS46 3050B/6020
Uranium-235 0.0991 mg/kg
Uranivm-238 = 13.9 mgtkg

Certificate of Analysis

The above sample is reported on a dry weight basis except where prohibited by the analytical procedure.
This data veport has been prepared and reviewed in accordance with General Engineering Laboratories, LLC
standard operating procedures. Please direct any questions 1o your Project Manager, Edith Kent.

: d

Page 22 of 259
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Report Date: - March 10, 2006
Page ) of 1

Project: ENSR00205
Client ID:  ENSR0O03

Anal.yst Date

PREB

03/0406

Time Batel

1323 506373
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GENERAL ENGINEERING LABORATORIES, LLC

2040 Savage Road Charleston SC 29407 - {843) 556-8171 - www.gel.com

Certificate of Analysis

Company :  ENSR International
Address: 2 Technology Park Diive
Westford, Massachusetts 01886--314 Report Date:  March 10, 2006
Page | of |
Contact: Ms. Debra L. McGrath
Project: Indiana Pines Yard 520
Client Sample ID: GPOOSICBG923055 Projeci: ~ ENSR0O020S
Sample ID: 156641005 Client ID: ENSRO03
Matrix: Seil
Collect Dase; 23-SEP-05
Receive Date: 26-SEP-05
Collector: Client
Moisture: 38.4%
Parameter T . Qualifier ‘Result Unifs Method Analyst Date  Time  Batch
Metals Analysis-ICP-MS
SWE46_6020 Isotopic Hranium _ _
Total Uranium ':r’— 14.6 mglkg SW346 3050B/6020 PRB 03/01/06 E325 506373
Uraninm-2335 J_, 0.105 mg/kg
Hraninm-23§ . 14.5 mg/kg

The above sample is reported on a dry weight basis exce

pt wheie prohibited by the analytical procedure.

This data report has been prepared and reviewed in accordance with General Engineering Laboratorics, LLC
sta%;pemting procedures. Please divect any questions to your Project Manager, Edith Kent.
@

L. TH. 077 -

,,,,,,, —_Reviewed.by -
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GENERAL ENGINEERING LABOBATORIES, LLC

2040 Savage Road Charleston SC 20407 - {843) 558-8171 - www.gel.com

Certificate of Analysis

Company :  ENSR International
Address: 2 Techuology Park Drive

Westford, Massachusetts 01886--314 Repost Date:  March 10, 2006

Page | of |
Contact: Ms. Debra L. McGrath
Project: Indiana Pines Yard 520
Client Samiple ID: GPOOYICB0923055 Projeck:  ENSR00205
Sample [D: 1566410006 Client ID:  ENSR003
Matiix: Soil
Collect Date: 23-3EP-05
Receive Date: 26-SEP-05
‘Collector: Client
Moisture: 35.2%
Parameter 7 '"'""""“"'"*"”Q—ii?a?fﬁéfm“li;fs'iii}'tfiii}'sw Method T Thialyst Date T Time " Batcih”
Metals Analysis-ICP-MS
SWE46_6020 Isotopic Uranitm
Toral Uranivm 3 - 14.1 mgfkg SW3846 3050B/6020 PRB 0301706 1330 506373
. Draninm-235 0.100 rgikg
Uraniunt-238 ,L. 14.0 mgrkg

The above sample is reparted on a dry weight basis except where prohibited by the analytical procedure,
This data report has been prepared and reviewed in accordance with General Engineering Laborateries, LLC
standard operating procedures. Please direct any questions to your Project Manager, Edith Kent.

sl A . %fﬁmj

Reviewed hy
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GENERAL ENGINEERING LABORATORIES, LLC

2040 Savage Road Charlesion SC 20407 - {B43) 556-8171 - www.gel.com

Certificate of Analysis

Company :  ENSR intemational
Address: 2 Techuology Park Dyive
Westford, Massachusetrs 01886--314
Contact: Ms. Delwa L. McGrath
Project: Tndiana Pines Yard 520
Client Sample 1P: GPC10ICB0923058
Sample iD: 136641007
Matrix: Soil
Collect Date: - 23-SEP-05
Receive Date: 26-SEP-05
Collector: Client
Moistare: 22.3%
Parameter - _(i:sﬁ:ﬁcr——ifcsultmms  Method
Metals Analysis-IWCP-MS
SWS46_6020 Isotopic Uranium —
Total Uranium 4 - 9.80 mgikg

Uranium-235
Uranium-238

J— 0.070 mgtkg
9.73 mgikg

SWB46 3050876020

Report Date:  Maich 10, 2006
Page { of |

Project:  ENSR00205
Client ID:  ENSR003

~ Awalyst” Date T Thme | Watch

PRB 03/01/06 1332 506373

The above sample is reported on a dry weight basis excepe where prohibited by the analytical procedure.
This data report has been prepared and veviewed in accordance with General Engineering Laboratories, LLC
standgrd operating procedures. Please direct any questions 16 your Project Manager. Edith Kent.

_,,,,7Reviéwed—b)'
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GENERAL ENGINEERING LABORATORIES, LLC

2040 Savage Road Charieston_SC 28407 - (B43) 556-8171 - www.gel.com

Certificate of Analysis

Company : ENSR International
Address: 2 Technology Park Prive
Westford, Massachusetts 01886--314

Report Date:  March 10, 2006
Page | of |

Contact: Ms. Debra .. McGrath
Project: Indiana Pines Yard 520
Client Sample [D: GPOIITCB092305S Project:  ENSRO(205
Sample 1D 156641008 Client ID:  ENSR003
Matvix: Soil :
Collect Date: 23-SBEP-05
Receive Date: 26-SEP-05
Collecior; Client
Moisiure: 24.1%
Parameter o 7 7 . . -Qlliﬁiﬁ(!‘l:' - Result Units Method Analyst Date
Metals Analysis-TCP-MS
SW846_06020 Isoropic Uranium I :
Total Uranium - 7.36 mglkg 3W846 3050B/6020 PRB 03/01/06
Uranjum-235 L 0.0513 mg/kg
Urapium-238 731 mgikg

The above sample is reported on a dry weight basis except where prohibited by the analytical procedure.

This data report has been prepared and reviewed in accordance with G

eneral Engineering Laboratories, LLC

standard operating procedures. Please ditect any questions to your Project Manager, Edith Kent,

ZQL@@» A. %,Mzg:,j/

.——— Reviewed by
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GENERAL ENGINEERING LABORATORIES, LLC

2040 Savage Road Charleston SC 29407 - (843) 356-817

1 - www.gel.com

Certificate of Analysis

Company :  ENSR hntetnationat

Address: 2 Technology Park Drive
Westford, Massachusetts 01 886--3 | 4
Contact: Ms. Debra L. McGrath
Project: Indiana Pines Yard 520
Client Sample ID: GPOI2ICB0923055
Sample TD: 15664 1009
Matrix: Soil
Collect Date: 23-SEP-05
Receive Date: 26-SEP-05
Colector; Client
Moisture; 31.5%
Parameicr Qualifier

J\;leta].s A‘nél)'fsis-IC.P-M'é

SW846_6020 Isoropic Uraninm
Toral Uranian: J -

10.5 mgrkg
Uranium-235 L 0.075 mgrkg
Usaniem-238 104 mgikg

Tite above sample is reported on a dry weight basis exce;

Fhis data repott has been prepared and review
standay

7_7% V?‘{///Mm .

Reviewed by
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Result Units  Method

Report Date:  March 10, 2006
Page 1 of |

Project: ENSROQ0205
Client ID:  ENSR003

T Amalyst Dare’ " Time  Bateh

SW2B40 3050816020 PRB 03/01/06 1344 506373

Pt where prohibited by the analytical procedure,

ed in accordance with General Engineering Laboratories, LLC
d operating procedures. Please direct ary questions o your Project Manager, Edith

Kent.

March 5, 2010



Campany :  ENSR International
Address: 2 Technology Park Dive
Wesiford, Massachusetis 01886--314 Report Date:
Page
Contact: Ms. Debra L. McGrath
Project; Indiana Pines Yard 520
Client Sample TD: GPO0SICB092305D Project:  ENSR00205
Sample 1D:; 156641010 Client [1>:  ENSRD03
Matrix: Soil
Colleet Date; 23-SEP-05
Receive Date: 26-SEP-05
Collector: Client
Moisture: 399,
Parameter 0 T . Qualifier " Result Units  Meibod  Andlysi Date
Metzals Analysis-ICP-MS
SW846_0020 Isotopic Uranitm —
Tatal Uranjum - 12.9 meske SWE4AG 30508/6020 PRE 03/01/06
Uramum-235 L 00031 markg
Uranium-238 12.8 mgrkg
The above sample is reporied on a dry weight basis except where prohibited by the analytical procedure.

This data report has been prepared and reviewed in accordance with G
SM;Z operating procedures. Please direct any ques
v

4{1724&—» ‘7_7{/ %Q/M/S?_M{

GENERAL ENGINEERING LABORATORIES, LL.C

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

eneral Engineering Laboratwries, LLC
tions 0 your Project Manager, Bdith Kent.

Reviewed by
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GENERAL ENGINEERING LABORATORIES, LLC

2040 Savage Road Charleston SC 28407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company :  ENSR International
Address: 2 Technology Park Drive
Westford, Massachuseits 01886--314

Contact: Ms. Debra .. McGrath

Project: Indiana Pines Yard 520
Client Sample ID: GPOI3ICB0923058
Sauple ID: 156641011
Matrix: Soil
Collect Date: 23-SEP-05
Receive Date: 26-SEP-05
Cotlector: Client
Moisture: 27%

Parameter ‘ o B Quéliﬁéi: " Result Units

Metals Ana]ysis-]CP-]'\&S
SW846_6020 Isotopic Urarnin

Total Uranium J- 8.5 mg/kg
Uranium-235 _L 0.060] mg/kg
Uranium-23§ 8.45 mgrkg

Report Date:  March 10. 2006
Page | of |

Project: ENSR0O0205
ClientID: ENSROO3

“An:il_vslu Date Time  Batch

SW846 3050B/6020 - PRB 03/061/06 1345 506373

The above sample is reported on a dry weight basis except whese prohibited by the analytical procedure,
This datz report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC
standard operating procedures. Please direct any questions to your Project Manager, Edith Kent.

Revidwed by
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ENSR

ENSR Privileged and Confidential
2 Technology Park Drive, Westford, Massachusetts, 01888-3140 Attorney-Client Work Product
T 978.589.3000 F 978.580.3100 www,.ensr.aecom.com

Memorandum

Date: March 10, 2007

To: Lisa Bradley/Westford

From: Linda SulkowskifWestford
Subject: Pata Validation

Uranium Analysis

RIFFS 2nd Quarter Sampling

Pines Area of Investigation, Indiana
GEL SDG 174855

o . 01776-036-102
Distribution:  D. Simmons/Westford PI04G

SUMMARY

Full validation was performed on the data for one sediment sample analyzed for uranium using SW-846
method 6020. Total uranium results were calculated from the sum of uranium isotope 235 (U-235) and

uranium isotope 238 (U-238). The sample was collected at the Pines Area of Investigation in Indiana on
October 23, 2006 and submitied to General Engineering Laboratories, LLLC (GEL) in Charleston, South

Carolina for analysis. GEL processed this sample under sample delivery group {SDG} 174855,

The analytical data were evaluated with reference to the "USEPA Contract LLaboratory Program National
Functional Guidelines for Inorganic Data Review” (February 1994 and October 2004} and the quality
control (QC) criteria specified in the analytical method andfor the Quality Assurance Project Plan
{QAPP) for the Remedial Investigation/Feasibility Study (RI/F S} for the Pines Area of Investigation.
Madification of the Functional Guidelines was performed to accommodate the non-CLP methodology.

in general, the data are valid as reported and may be used for decision making purpases. No data were
rejected. One data point was qualified due o nonconformances of certain QC criteria (see discussion
below).

SAMPLES

The sample included in this review is listed below.

Sample ID
SWOO1ASD102306S

BI04 G el TS T G T e LA e e e 1
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ENSR

ENSR Privileged and Confidentiat
2 Technology Park Drive, Westord, Massachusetts, 01886-3140 Atterney-Client Work Product
T 978.569.3000 F 478.589.3100 www,ensr.aecom.com

REVIEW ELEMENTS

Sample data were reviewed for the following parameters:
+ Agreement of analyses conducted with chain-of-custody {(COC) requests
s Holding times/sampie preservation
* Inductively coupled plasma/mass spectrometry (ICP/MS) tuning
+ Calibrations
+ Laboratory blanks/equipment blanksffield blanks
¢ [CP interference check sample results
» Matrix spike/matrix spike duplicate (MS/MSD) results
+ Laboratory duplicate results
+ Field duplicate results
s Laboratory control sample (LCS) results
* Internal standard performance
s |CP serial dilution results

« Sample quantitation/detection limit results
DISCUSSION

Agreement of Analyses Conducted With COC Regquegsts

Sample reports were reviewed against the analytical requests as designated on the COC and
subsequent communications between ENSR and the aboratory. No discrepancies were noted.

Holding Times/Sample Preservation

The sample was digested and analyzed within the method-specified holding time.

The cooler temperature was 5°C upon receipt at the taboratory, which was within the acceptance criteria
of 4+ 2°C.

ICP/MS Tuning

A tuning solution containing efements representing all of the mass regions of interest was analyzed at
the beginning of each analytical sequence. The percent refative standard deviations (%RSDs) met the
QC acceptance criteria of <5%.

Calibrations

All criteria were met for the calibration curves and the initial and continuing calibration verification
(ICVICCV) standards.

Although the analysis of a low level check standard is not required by SW-846 methed 6020, the
laboratory chose to analyze a low-level check standard containing uranium isotopes. An acceptance

AOC Il - Docket No. V-W-'04-C-784-Yard520Rpt March 5, 2010



ENSR

ENSR Privileged and Confidentia!
2 Technology Park Drive, Westord, Massachusetts, 01886-3140 Atterney-Client Work Product
T 978.589.3000 F 978.588.3100 wyww.ensr.aecom.com

limit of 100 + 20 percent recovery (%R} was used to evaluate these standards. The following table
summarizes the standard recovery that fell below the QC acceptance criteria and the associated

sampie.
Date Analyzed Standard Analyte %R True Value
11/2/06 CRDLO1 U-235 714 0.0014 part
Associated Sample: SWO01ASD102306S.

Sample results were qualified as follows:
* Ifthe %R was < 80%, and the positive sample result was < 2x the concentration of the check
standard, then the positive result was qualified as estimated biased low (J-).

¢ Ifthe %R was < 80%, and the positive sample resuit was > 2x the concentration of the check
standard, then the result was accepted unquaiified.

¢ Ifthe %R was < 80%, then the nondetect resuit was estimated (UJ).

Laboratory Blanks/Equipment Blanks/Field Blanks

There were no field and equipment rinsate blank samples associated with this sample set. No
validation action was necessary on this basis, as this was consistent with the requirements of the
QAPP,

All sample and laboratory blank results were reported down to the method detection limit (MDL) and
nondetects were reported at the MDL. Blank actions, if applicable, were applied based on the February
1994 Nationai Functional Guidelines rather than the 2004 guidelines since ail nondetect results were
reported at the MDL. The qualifiers associated with the blank actions; however, are consistent with the
2004 guidelines.

Uranium isotopes were not detected in the laboratory preparation blank or in the continuing calibration
blanks (CCBs). U-238 was detected in the initial calibration blank {ICB) associated with the sampie.
The presence of blank contamination indicates that faise positive results may exist for this compound in
the associated sample, An Action Level (AL) was established for U-238 at 5x the concentration in the
blank detected and was used to qualify sample data. The following table summarizes the AL.

Maximum Blank AL
Type of Blank Analyte Concentration (ug/L) (mg/Kg)
iCB U238 0.052 0.025
Associated Sample: SW001ASD 1023065

Sampile resuits were qualified as follows:

+ Positive sample resulis < the positive AL were qualified as nondetect (U} at the reported
concentration.

» Positive sample results > AL and nondetects were accepted unqualified.

AOC Il - Docket No. V-W-'04-C-784-Yard520Rpt March 5, 2010



ENSR

ENSR Privileged and Confidential
2 Technology Park Drive, Westford, Massachusetts, 01886-3140 Attorney-Client Work Product
T 978.589.3000 F 978.589.3100 www.ensr.aecem.com

ICP Interference Check Sample Resulis

Al criteria were met for the analysis of the ICS AB solution. Uranium isotopes were not
detected al a concentration greaier than the meihod detection iimit (MDL) in the ICS A solution.

MS/MSD Results

MS/MSD analyses were performed on sample SW001ASD102306S. The %Rs and relative percent
differences (RPDs) met the QC acceptance criteria for uranium isotopes.

The laboratory did not perform a post-digestion spike but chose to perform a pre-digestion spike for
uranium isotopes instead. No validation action was taken since it is the opinion of the validator that the
pre-digestion spike is an equivalent indicator of the accuracy of the analytical procedure and a better
indicator of the accuracy of the digestion procedure.

Laboratory Duplicate Results

Laboratory duplicate analyses were not performed on the sampie from this sample set. The laboratory
used the MS/MSD analyses performed on sampie SW001ASD102306S to demonstrate precision.

Field Duplicate Results

The foliowing field duplicate pair was asscciated with the sample in this data set:

Sample IDs SDG
SWO023ASD1024065/8W023A501024060 174980

The RPDs of uranium isotopes in the field duplicate sampiles reported in SDG 174990 were within the
acceptance criterion of < 30%.

Internal Standard Perfermance

The internal standard performance was within the QC acceptance criteria in the sample analyses.

ICP Serial Dilution Results

A seriai dilution analysis was performed on sample SW001ASD102306S. The percent differences met
the acceptance ¢riteria for uranium isotopes.

LCS Results

The %Rs of uranium isotopes met the QC acceptance criteria for the LCS analysis.

Sample Quantitation/Detection Limit Results

The positive results for uranium isotopes were reported to the MDL. Nondetect resulis were flagged as
“LI at the MDL.

Sample SW001ASD1023065 was analyzed at a 2x dilution due to the matrix of the sample. Reporting
limits, MDLs, and sample results were adjusted accordingly.

bl045 Sl ean R Lein e et AT s .

AOC Il - Docket No. V-W-'04-C-784-Yard520Rpt March 5, 2010



General Engineering Laboratories, LLC

SDG No: 174855

METALS
-

INORGANICS ANALYSIS DATA PACKAGE

METHOD TYPE: SW846

SAMPLE ID: 174855001

CONTRACT: ENSRIndiznaPines

CLIENT ID: SW001ASD1023068

MATRIX: S DATE RECEIVED 25-0OCT-06 LEVEL: Low @%SOLIDS: 64
. Instrument  Analvtical
CAS No Analyte Result Units C Qual M MDL Br ID Run
T440-61~1 Total Uranium 0.160  mg/kg MS 0.0151 2 ICPMSS 0611021
15117-96-1 Uranium-235 0.003G1 mg/ke Uf;.’ MS 0.00301 2 ICPMSS 061102-1
7440-61-1 Uraniem-238 0.160 mg/kg MS 0.6151 2 ICPMSS 061102-1
Page 18 of 118 SW846
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ENSR Privileged and Confidential
2 Technology Park Drive, Westford, Massachusetts, 01886-3140 Attorney-Client Work Product
T 978.588.3000 F 978.580.3100 www.ensr,aecom.com

Memorandum
Date: March 10, 2007

Revised September 14, 2007
To: Lisa Bradiey/Westford
From: Linda Sulkowski/Westford
Subject: Data Validation

Uranium Analyses

RIFFS 2™ Quarter Sampling

Pines Area of Investigation, Indiana
GEL SDG 174990

Distribution: D, Simmons/Westford 01776-036-102
PlO48rev

SUMMARY

Limited validation was performed on the data for six soil samples analyzed for uranium using SW-846
method 6020. Total uranium results were calculated from the sum of uranium isotope 235 {U-235} and
uranium isotope 238 (U-238). The samples were collected at the Pines Area of Investigation in Indiana
on October 24, 2006 and submitted to General Engineering Laboratories, LLC (GEL) in Charleston,
South Carolina for analysis. GEL processed these samples under sample delivery group (SDG) 174990.

The analytical data were evaluated with reference to the "USEPA Contract Laboratory Program National
Functional Guidelines for Inorganic Data Review” (February 1994 and October 2004} and the quality
control {(QC) criteria specified in the analytical method and/or the Quality Assurance Project Plan
(QAPP} for the Remedial Investigation/Feasibility Study (RIFS) for the Pines Area of Investigation.
Modification of the Functional Guidelines was performed to accommodate the non-CLP methodology.

In general, the data are valid as reported and may be used for decision making purposes. No data were
rejected. Selected data points were qualified due to nonconformances of certain QG criteria {see
discussion below).

SAMPLES

The samples included in this review are listed below.

Sample IDs
SWO022A5D1024065
SW022BSD 1024068

Pl048reY Stz Gioha! Demananial Maslh i Salaly Sains 1
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ENSR Privileged and Confidentiat
2 Technology Park Drive, Westford, Massachusetts, 01886-3140 Attorney-Client Work Product
T 978.580.3000 F 978.589.3100 www.ensr. accon.com

Sample IDs
SW023ASD1024065
SW023ASD102406D (Field duplicate of SW023ASD 1024063)
SWO23BSD 1024068
SWO024A8D1024088

REVIEW ELEMENTS

Sample data were reviewed for the following parameters:
* Agreement of analyses conducted with chain-of-custody (COGC) requests
« Holding times/sample preservation
» Inductively coupled plasma/mass spectrometry (ICP/MS) tuning
+ Calibrations
+ Laboratory blanks/equipment bfanks/field blanks
*  Maltrix spike/matrix spike duplicate (MS/MSD) results
» Laboratory duplicate results
+ Field duplicate results
s Laboratory contro! sample (LCS) results

» Sample quantitation/detection limit results

DISCUSSION

Agreement of Analyses Conducted With COC Requests

Sample reports were reviewed against the analytical requests as designated on the COC and
subsequent communications between ENSR and the laboratory. No discrepancies were noted.

Holding Times/Sample Preservation

The samples were digested and analyzed within the method-specified holding time.

The cooler temperature was 6°C upon receipt at the laboratory, which was within the acceptance criteria
of 4+ 2°C.

ICP/MS Tuning

A tuning solution containing elements representing all of the mass regions of interest was analyzed at
the beginning of each anaiytical sequence. The percent relative standard deviations {%RSDs) met the
QC acceptance criterion of <5%.

Calibrations

All criteria were met for the calibration curves and the initial and continuing calibration verification
(ICV/CCV) standards.

Pi0sEroy At anohal Siveriennn el Mot and Salely Paong )
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ENSR
2 Technotogy Park Drive, Westford, Massachusetts, 01886-3140
T 978.580.3000 F 978.589.3100 www.ensr.aecon. com

Privileged and Confidential
Attorney-Client Work Product

Although the analysis of a low level check standard is not required by SW-846 method 6020, the
laboratory chose to analyze a low-level check standard containing uranium isotopes. An acceptance
limit of 100 * 20 percent recovery (%R) was used to evaluate these standards. The following table
summarizes the standard recovery that fell below the QC acceptance criteria and the associated

samples.
Date Analyzed Standard Analyte %R True Vaiue
11/2/06 CRDLO1 U-235 714 0.0014 pg/L.

Associated Samples: All sampies in this sample set.

Sample results were qualified as follows:
* lfthe %R was < 80%, and the positive sample result was < 2x the concentration of the check
standard, then the positive result was qualified as estimated biased low (J-).

+ Ifthe %R was < 80%, and the positive sample result was > 2x the concentration of the check
standard, then the result was accepted unqualified.

¢ ifthe %R was < 80%, then the nondetect result was estimated {Ud).

Laboratory Blanks/Equipment Blanks/Field Blanks

There were no field and equipment rinsate blank samples associated with this sample set. No
validation action was necessary on this basis, as this was consistent with the requirements of the
QAPP,

All sample and laboratory blank results were reported down to the method detection Hmit {MDL) and
nondetects were reported at the MDL. Blank actions, if applicable, were applied based on the Fabruary
1994 National Functional Guidelines rather than the 2004 guidelines since all nondetect results were
reported at the MDL. The qualifiers associated with the blank actions; however, are consistent with the
2004 guidelines.

Uranium isotopes were not detected in the laboratory preparation blank. U-238 was detected in the
initial and continuing calibration blanks (ICB/CCBs). The presence of blank contamination indicates that
false positive results may exist for this compound in the associated samples. An Action Level {AL) was
established for U-238 at 5x the maximum concentration detected in the blanks and was used to qgualify
sample data. The following table summarizes the AL.

Maximum Blank AL
A
Type of Blank nalyte Concentration (pg/L) (mg/Ka)
ceB -238 0.671 0.036
Associated samples: Ali samples in this sample set.

Sample results were gualified as follows:

 Positive sample resuits < the positive AL were qualified as nondetect (U} at the reported

concentration.

= Positive sample results > AL and nondetects were accepted unqualified.

Pl048rav
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ENSR Privileged and Confidential
2 Technaology Park Drive, Westford, Massachusetts, G1886-3140 Atterney-Client Work Praduct
T 978.580.3000 F 978.589.3100 www.ensr. aecom.com

MS/MSD Results

MS/MSD analyses were performed on sample SW022ASD102406S. The %Rs and relative percent
differences (RPDs) met the QC acceptance criteria for uranium isotopes.

The laboratory did not perform a post-digestion spike but chose to perform a pre-digestion spike for
uranium isotopes instead. No validation action was taken since it is the opinion of the validator that the
pre-digestion spike is an equivalent indicator of the accuracy of the analytical procedure and a batter
indicator of the accuracy of the digestion procedure.

Laboratory Duplicate Results

Laboratory duplicate analyses were not performed on the sample from this sample set. The laboratory
used the M5/MSD analyses performed on sample SW022ASD1024068S to demonstrate precision.

Field Duplicate Results

The following field duplicate pair was associated with the samples in this data set:

Sample IDs sSDG
SWO023ASD1024065/SW023ASD102406D This SDG

The following table summarizes the RPDs of uranium in field duplicate samples SW023ASD102406S
and SW023ASD102406D. The RPDs for total uranium and U-238 exceeded the QC acceptance
criterion of 25%. The positive and nondetect results for total uranium and U-238 in ail the soil samples
were qualified as estimated (J and UJ). The remaining RPD met the acceptance criterion of < 25%.

Analyte SWO023A8D102406S SWO023ASD102406D RPD
(mg/Kg) (mg/Ka)
Total Uranium 0.690 .90 26
tJ-235 0.005 0.0065 17
J-238 0.690 (.880 25

LCS Resuits
The %Rs of uranium isatopes met the QC acceptance criteria for the LCS analysis.

Sample Quantitation/Detection Limit Results

The positive results for uranium isotopes were reported to the MDL. Nondetect results were flagged as
“U” at the MDL.

Results between the IDL and the SQL were flagged with a “B” by the laboratory on the Form Is. The “B”
qualifier was crossed-off during validation and replaced with a "J* qualifier to indicate that the result was
estimated due to uncertainty below the SQL. 1t should be noted that no bias codes (+ or -} were applied
to this "J” qualifier, even f a bias was indicated by other QC nonconformances. In addition, if a resuit

2010
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ENSR Privileged and Confidentia
2 Technology Park Drive, Westford, Massachusetts, 01886-3140 Attorney-Client Work Product
T 978.586.3000 F 978.580.3100 www.ensr,38C0m.com

intially reported as detected and flagged with a "B* was subsequently negated (qualified as U) due to
blank contamination then the overall qualification was "UJ" to indicate an estimated nondetect.

All samples were analyzed at 2x dilutions due to the matrix of the samples. MDLs, RLs, and sample
results were adjusted accordingly.

Pl0d8roe ST A e, Meaith s alady Pasine .
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Gengral Engineering Laboratories, LLC

METALS
-1~
INORGANICS ANALYSIS DATA PACKAGE

SDG No: 174999 METHOD TYPE: SW846

SAMPLE ID: 174950001 CLIENT 1D: SW022AS8D1024068

CONTRACT: ENSRIndianaPines

MATRIX: S DATE RECEIVED 26—0CT-06 LEVEL: Low %SOLIDS: 29
. Jostopnent  Apalylical
CASNo Analyte Result Units C Qual M MDL, DF D Run
7440-61-1 “Total Uranism 0440 mgkg 1 MS 0.0328 2 ICPMSS 061 102--1
15117-96~1 Uraniwn—235 000657 mgkg UT MS  0.00657 2 ICPMSS5 061102~1
7440-61~1 Uranium-238 0440 mghkg MS  0.0328 2 ICPMS5 0611021

' SW8d6
Page 20 of 204
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General Engineering Laboratories, LLC

METALS
-1-
INORGANICS ANALYSIS DATA PACKAGE

SDG No: 174930

METHOD TYPE: SW846
SAMPLE ID: 174950002

CLIENT Yb: SW(22BSD1024068
CONTRACT: ENSRIndianaPines

MATRIX: S DATE RECEIVED 26~0CT-06 LEVEL: Low %SOLIDS: 35

LCAS No Analyte Result Units € Qual M MDL DY 1 Run
7440611 Total Uraniumn 0.750  mgke T OMS 06281 2 ICPMS5 0611021
15117-96-1 Urantum—235 0.00562 mghkg U7 MS 0.00562 2 ICPMS35 06611021
7440-61-1 Uranium-238 0.740 mghkg MS  0.0281

2 ICPMSS 061102-1

SW84ds
Page 21 of 204
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General Engineering Laboraiories, LLC

METALS
e
INORGANICS ANALYSIS DATA PACKAGE

SDG No: 174990 METHOD TYPE: SW846

SAMPLE ID: 174990003 CLIENT ID: SWO023ASD1024068

CONTRACT: ENSRIrdianaPines

MATRIX: 8 DATE RECEIVED 26-0CT-06 LEVEL: Low %SOLIDS: 47

uy | . Instrument  Analytical
CAS No Anafyte Resul Upits € Qual M MDIL DFE 1D © " Run
7440-61~1 Total Uranivm 0.690 mpfkg g MS G.0207 2 ICPMSS 061102-1
15117-96-1 Uraninm-235 0.005 mgkg B j&% MS 000414 2 ICPMSS 0611021
7440-61-1 Urantn-—23§ 0.650 mg/kg e MS 0.0207 2 ICPMS5 0611021

SW8d6

Page 22 of 204
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General Engineering Labaratbries, LLC

METALS
~1-
INORGANICS ANALYSIS DATA PACKAGE

SDG No: 1749590 METHOD FYPE: SW846

SAMPLE ID: 174950004 CLIENT ID: SW023ASD102406D

CONTRACT: ENSRIndianaPines

MATRIX: S DATE RECEIVED 26-0CT-06 LEVEL: Low %SOLIDS: 47
. . Ingtrument  Analvticpl
CAS No Analyte Result Units € Qual M MblL, DE D Run
7440-61-1 Total Uranium 090 mglkg o MS 00201 2 ICPMS3 0611021
151 17-56~1 Uranium—235 0.0065 mglkg B ,, MS  0.00403 2 ICPMSS 0611021
7440-61-1 Uranium-238 0890 mgkg T MS  0.0201 2 ICPMSS 0611021
SW846

Page 23 of 204
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General Engineering Laboratories, LLC

METALS
e
INORGANICS ANALYSIS DATA PACKAGE

SDG Ne: 174880 METHOD TYPE: SW846

SAMPLE ID: 174990005 CLIENT ID: SW023BSD102406S
CONTRACT: ENSRIndianaPines

MATRIX: § DATE RECEIVED 26-OCT-06 LEVEL: Low  %SOLIDS: 76
. Instrument  Anpalytical.
CAS No Analyte Reslt Umits C Qual M MDL  DF m Rua
T440-61-1 Total Uranium 0390 mghkg MS 0013 2 ICPMSS  061102-1
15117-96~1 Uranium-235 0.0029 mgke ,Bf J; MS 0.0026 2 ICPMSS 061102—i
7440611 Uranium-238 0390 mgkg I MS 0013 2 ICPMSS  061102-1
SW846
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General Engineering Luboratories, LLC

METALS
-1~
INORGANICS ANALYSIS DATA PACKAGE

SDG No: 174960 METHOD TYPE; 5W846

SAMPLE ID: 174990006 CLIENT ID: SWO024ASD102406S
CONTRACT: ENSRIndianaPines

MATRIX: § DATE RECEIVED 26-0CT-06 LEVEL: Low %SOLIDS: 62
CASNo ' Analyte Result Lnis C Qual M MDL  DF D Run
7440-61-1 Total Uranium 0260 mgkg ¢ MS 00155 2 ICPMSS 061102~1
15117961 Uranium-235 0.00311 mgphkg VU7 MS 000311 2 ICPMSS 061102-1
7440-61--1 Uranium-233 0260 mgkg T MS 00155 2 ICPMSS 061102-]

SW846
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Memorandum

Date: March 10, 2007

To: Lisa Bradley/Westford

From: Linda SulkowskifWestford
Subject: Data Validation

Uranium Analysis

RIFS 2nd Quarter Sampling

Pines Area of Investigation, Indiana
GEL SDG 175104

01776-036-102
Pi049

Distribution: D. Simmons/Westford

SUMMARY

Limited validation was performed on the data for one soil sample analyzed for uranium using SW-846
method 6020. Total uranium results were calculated from the sum of uranium isotope 235 {(U-235) and
uranium isotope 238 (U-238). The sample was collected at the Pines Area of investigation in Indiana on
Octeber 25, 2006 and submitted to General Engineering Laboratories, LLC {(GEL) in Charleston, South
Carolina for analysis. GEL processed this sample under sample delivery group (SDG) 175104,

The analytical data were evaluated with reference to the "USEPA Contract Laboratory Pregram National
Functional Guidelines for Inorganic Data Review” (February 1994 and October 2004) and the quality
control (QC) criteria specified in the analytical method and/or the Quaiity Assurance Project Plan
(QAPPY) for the Remedial Investigation/Feasibility Study (RVFS) for the Pines Area of Investigation.
Modification of the Functional Guidelines was performed to accommodate the non-CLP methodology.

In general, the data are vaiid as reported and may be used for decision making purposes. No daia were
rejected. One data point was qualified due to nonconformances of certain QC criteria (see discussion
below).

SAMPLES

The sample included in this review is listed below.

Sample ID
SWO020ASD1025068

P1048 S S ; ;
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REVIEW ELEMENTS

Sample data were reviewed for the following parameters:
* Agreement of analyses conducted with chain-of-custody (COC) requests
» Holding times/sample preservation
¢ Inductively coupled plasma/mass spectrometry (JICP/MS) tuning
+ (Calibrations
» Laboratory blanks/eguipment blanks/field blanks
+ Matrix spike/matrix spike duplicate (MS/MSD) resuits
+ Laboratory duplicate resuits
¢ Field dupiicate resulis
s laboratory control sample (LCS) results

« Sample quantitation/detection limit resulis
DISCUSSION

Agreement of Analyses Conducted With COC Requests

Sample reports were reviewed against the analytical requests as designated on the COC and
subseguent communications between ENSR and the laboratory. No discrepancies were noted.

The sample reported in this SDG was a subset of the samples listed on the COC. The remaining
samples listed on the COC were reported in SDGs 175110 and 175112. No validation action was taken
on this basis.

Heiding Times/Sample Preservation

The sample was digested and analyzed within the method-specified holding time.

The cooler temperature was 5°C upon receipt at the laboratory, which was within the acceptance criteria
of 4+ 2°C.

ICPIMS Tuning

A tuning solution containing elements representing all of the mass regions of interest was analyzed at
the beginning of each anatytical sequence. The percent refative standard deviations (%RSDs) met the
QC acceptance criterion of <5%.

Calibrations

Al criteria were met for the calibration curves and the initial and continuing calibration verification
(ICV/CCV) standards.

Although the analysis of a low leve! check standard is not required by SW-846 method 6020, the
laboratory chose to analyze a low-levet check standard containing uranium isotopes, An acceptance
o10is S e T TR D F et e ,
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limit of 100 + 20 percent recovery (%R) was used to evaluate these standards. The following table
summarizes the standard recovery that fell below the QC acceptance criteria and the associated

samples.
Date Analyzed Standard Analyte %R True Value
11/2/06 CRDLO1 U-235 714 0.0014 ygit
Associated Sample: SW020ASD1023065

Sample resuits were qualified as follows:
¢ |Ifthe %R was < 80%, and the positive sample resuit was < 2x the concentration of the check
standard, then the positive result was qualified as estimated biased low {J-).

¢ Ifthe %R was < 80%, and the positive sample resuit was > 2x the concentration of the check
standard, then the resuit was accepted unquaiified.

* Ifthe %R was < 80%, then the nondetect resuit was estimated (UJ).

Laboratory Blanks/Equipment Blanks/Fieid Blanks

There were no field and equipment rinsate blank sampies associated with this sample set. No
validation action was necessary on this basis, as this was consistent with the requirements of the
QAPP.

All sample and laboratory blank resuits were reported down to the method detection limit {MDL} and
nondetects were reported at the MDL. Biank actions, if applicabie, were applied based on the February
1994 National Functional Guidelines rather than the 2004 guidelines since all nondetect results were
reported at the MDL. The qualifiers associated with the blank actions; however, are consistent with the
2004 guidelines,

Uranium isotopes were not detected in the laboratory preparation blank or in the continuing catibration
blanks (CCBs). U-238 was detected in the initial calibration blank (ICB} associated with the sample.
The presence of blank contamination indicates that false positive results may exist for this compound in
the associated sample. An Action Level (AL} was established for U-238 at 5x the concentration
detected in the blank and was used to qualify sample data. The following table summarizes the AL.

Maximum Blank AL
Type of Blank Analyte Concentration (ug/L) {mg/Kg)
ICB U-238 0.052 0.025
Associated Samplie: SW020ASD1023065

Sample results were qualified as follows:;

» Positive sample resuits < the positive AL were qualified as nondetect {U) at the reported
concentration,

+ Positive sample results > AL and nondetects were accepted unqualified.

PI049 - ' 3

AOC Il - Docket No. V-W-'04-C-784-Yard520Rpt March 5, 2010



ENSR

ENSR Privileged and Confidential
2 Technology Park Drive, Westford, Massachusetts, 01886-3140 Attorney-Client Work Product
T 978.588.3000 F 978.589.3100 www.ensr.aecom.com

MS/MSD Results

MS/MSD analyses were performed on sample SW020ASD102506S. The %Rs and relative percent
differences {RPDs) met the QC acceptance criteria for uranium isotopes.

The {aboratory did not perform a post-digestion spike but chose to perform a pre-digestion spike for
uranium isotopes instead. No validation action was taken since it is the opinion of the validater that the

pre-digestion spike is an equivalent indicator of the accuracy of the analytical procedure and a better
indicator of the accuracy of the digestion procedure.

Laboratory Duplicate Results

Laboratory duplicate analyses were not performed on the sampte from this sampie set. The laboratory
used the MS/MSD analyses performed on sample SWO020ASD102506S to demonstrate precision.

Field Duplicate Results

The following field duplicate pair was associated with the sample in this data set:

Sample IDs SDG
SWO023ASD1024065/SW023ASD102406D 174990

The RPD of uranium in the field duplicate sampies reported in SDG 174590 was within the acceptance
criterion of < 30%.

ECS Results
The %Rs of uranium isotopes met the QC acceptance criteria for the L.CS analysis.

Sample Quantitation/Detection Limit Results

The positive results for uranium isotopes were reporied down to the MDL. Nondetect resuits were
flagged as “U” at the MDL.

Sample SW020ASD 1025068 was analyzed at a 2x dilution due to the matrix of the sample. Reporting
limits, MDLs, and sample results were adjusted accordingly.

o104 . T . . : .
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Memorandum

Date: January 28, 2007

To: Lisa Bradley/Wesiford
From: Lisa Krowitz?Westford
Subiect: Cata Validation

Hadiological Analyses

BI/FS 2nd Quarter Sampling

Pines Area of Investigation, Indiana
GEL SDG Number 174854

Distribution: D. Simmons/Westford 01776-036-102
P1054rad.lkk

SUMMARY

Full validation was performed on the data for one sediment sample analyzed for Actinium-227 (Ac-
227), Lead-210 (Pb-210), Polanium-210 {Po-210), Protactinium-231 (Pa-231), Radium-226 {Ra-228),
Radium-228 {Ra-228), Thorium-228 {Th-228}, Thorium-230 (Th-230), Thorium-232 {Th-232), Uranium-
234 (U-234), Uranium-235 (U-235), and Uranium-238 (U-238) by DOE EML HASL-300. The sample
was collected at the Pines Area of Investigation in Pines, Indiana on Octeber 23, 2006 and submitted
to General Engineering Laboratories {GEL) in Charleston, South Carglina for analysis. GEL
processed this sample under sample celivery group (SDG) number 174854,

The analytical data were evaluated with reference to the Depanment of Energy Evaluation of

Radicchemical Data Usability (1997}, the Muiti-Agency Radiociogical Laboratory Analytical Protocols
Manual (MARLAP), July 2004, and the quality control (QC) criteria specified in the analytical method
and/or the Remedial Investigation/ Feasibility Study (RI/FS} Quality Assurance Project Plan (QAPP).

In general, the data were valid as reported and may be used for decision making purposes. No data
were rejected or qualified as estimated,

SAMPLE

The sample included in this review was:

Sample 1D
SWOO1ASD1G23068

L1054 caniiki 1
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REVIEW ELEMENTS

Sample data were reviewed for the following parameters:

Ll Yol

+ Agreement of analyses conducted with chain-of-custody (COC) requests
» Holding times/sample preservation

« Calibrations

« Laboratory method blank/equipment bilank resuits

» Laboratory contral sample (LCS) resuits

« Laberatory duplicate resuits

« Field duplicate resuits

« Sample quantitation/detection limit resulis
DISCUSSION

Agreement of Analyses Conducted With COC Requests

Sampie reports were reviewed against the analytical requests as designated on the COC and
subseguent communications between ENSR and the laboratory. No discrepancies were noted.

Holding Times/Sample Preservation

The samples were prepared and analyzed within the method-specified holding times. No issues with
sample preservation were noted upon receipt in the iaboratory.

Calibrations
All criteria were met for energy and efficiency calibrations and instrument backgrounds.

Laboratory Method Blank/Equipment Blank Results

Consistent with the QAPP, there were no equipment blanks associated with this data set.

There were no contaminants detected above the minimum detectable concentrations (MDCs)/detection
limits (DLs) and/or reporting limits (RLs) for all nuclides analyzed in the {aboratory method blank.

it should be noted that the U-235 result in the laboratory method blank was reported by the laboratory
as 0.00 Ul with an explanation that the result was rejected due to no valid peak. Upon further
discussion with the laboratory, it was determined that this result in the laboratory blank was nondetect.

LCS Resulis

The LCS was spiked with Am-241, Cs-137, and Co-60. Ali LCSs %Rs met the acceptance criteria for
these nuchdes.

BI0Gdradikk 2
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Laboratory Duplicate Resuits

Sample SWO01ASD1023065 was used for laboratory duplicate analyses for all nuclides. The relative
percent differences (RPDs) tor Pb-210 and Po-210 were not calculable due to nondetect resulis in the
dupiicate sampie. Precision was deemed acceptabie {or Pb-210 and Po-210 since the detected resuiis
in the sample were less than 5 times the BL. The RPD for Ra-228 exceeded the acceptance criteria,
but was deemed acceptable since the sample and duplicate results were less than 5 times the RL and
the absoiute difference between the results was less than 2 times the BL. The remaining RPDs met the
acceptance criterion of 35%.

Field Duplicate Results

The field duplicate samples associated with this data set were samples SW023ASD102406S and
SWO23A5D102408D, which were submitted in GEL SDG 174989, The RPDs for Pb-210 and Po-210
were not calculable due to nondetect resuits in the sample. Precision was deemed acceptable for Pb-210
and Po-210 since the detected results in the field duplicate sample were less than 10 times the RL and the
absolute difference between the resuits was less than 8 times the BL. The remaining RPDs met the
acceptance criterion of 50%.

Sample Quantitation/Detection Limit Results

The DL for Pa-231 in sampie SWO001ASD1023063 was greater than the requested RL. No action was
taken, except to note this noncompliance.

The laboratory reported all negative results and activities below the MDC, but flagged them with a “U”
¢ indicate that they were considered te be not detected. This approach was consistent with the
project objectives, and no change fo the qualification was made during validation.

S84 radikk 3
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Company : ENSR International

Certificate of Analysis

Address ;2 Technology Park Prve
Westlord. Massachusetts 01886—-3140
Report Date: January 19, 2007
Contact: Ms. Debra 1., Simmons
Project: Indiang Pines - .
Client Sample ID: SWOOTASD 023068 Proiect: ENSRIndiansPines
Sample ID: 174854009 Client ID:  ENSRO03
Maltrix: S5E
Collect Date: 23-0CT-06 09:45
Receive Date: 25-0CT-06
Collector: Client o .e - -
Parameter Qualifier Result  Elncertainty DL RL Units DF  AnalystDate Time Batch Method
Rad Gamma Spec Analysis
Gammaspec, Gamma, Solid ( Long List)
Actinium=227 L 00376 +-0.0765 0134 0.760 pCliig MIHD 11/09/06 0529 S83398
Lead-210 0.362 +-0.210 0.162 3.00 il
Polonium=210 ).362 +=0.210 0.162 3.00 pCliig
Protactinium—231 U ~£3.295 +-0.303 0.320 0,500 pCifg
Radiuim—-226 0357 +-0.04807 3.42068 0.200 pCilg
Radium—228 0317 +H-040743 00519 0.300 pCifg
Thonum-228 .26} +/-0.03224 0.0193 (0.400 pCide
Thorium-230 0,357 +H-0.0407  0.6268 0.500 pCifg
Thonum-232 0.237 +-(1.022 0.19 0,404 pCifg
Urantum=234 0398 +/-0.0646 0.0478 3.00 pCifg
Uranium=235 L 0.0299  +/-0.0385 00716 0.14G0 pCifg
Uranium—238 U 0.164 +—(.201 0.181 0.300 pCifg
The following Prep Methods were performed R e
Method Description Analyst Date Time Prep Batch
Dry Soil Prep Dry Soil Prep GL-RAD-A—02 LXM2Z  10R26/06 0927 582835 -

The following Analytical Methods were performed

Method Description

* Analyst Comments

i EML HASL 300, 4523

AOC Il - Docket No. V-W-'04-C-784-Yard520Rpt
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis Report
for

ENSRO03 ENSR International
Client SDG: {74854 GEL Work Order: 174854

The Qualifiers in this report are defined as follows:

* A quality control analyte recovery is outside of specified acceptance criteria
**  Analyte 15 a swrTogate compound

U  Analyte was analyzed for, but not detected above the MDL, MDA, or LOD.
Ul Gamma Spectroscopy--Uncertain identification

ND  The analyte concentiration is not detected above the detection limir.

The above sample is reported on a dry weight basis except where prohibited by the analytical procedure.

Where the anatytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless qualified on the Certificate of Analysis.

This data report has been prepared and reviewed in accordance with GEL Laboratories LLC
standard operating procedures. Please direct any questions 1o your Project Manager, Edith Kent.

Ad

e

Reviewed by

30
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Memorandum

Date: January 26, 2007

To: Lisa Bradley/Westiord
From: Lisa KrowitzWestford
Subiject: Data Validation

Radiciogical Analyses

RI/FS 2nd Quarter Sampling

Pines Area of Investigation, Indiana
GEL SDG Number 1756102

Distribution: D. Simmons/Westford 01776-036-102
Fl055rad. lkk

SUMMARY

Limited validation was performed on the data for onhe sediment sample analyzed for Actinium-227 {Ac-
227), Lead-210 {Pb-210), Polonium-210 (Po-210), Protactinium-231 {Pa-231), Radium-226 (Ra-226),
Radium-228 {Ra-228), Thorium-228 (Th-228), Therium-230 (Th-230), Thorium-232 (Th-232), Uranium-
234 (U-234), Uranium-235 (UI-235), and Uranium-238 (U-238) by DOE EML HASL-300. The sampie
was collected at the Pines Area of Investigation in Pines, Indiana on October 25, 2006 and submitted
{o General Engineering Laboratories (GEL} in Charleston, Scuth Carolina for analysis. GEL
processed this sample under sample delivery group (SDG) number 175102.

The analytical data were evaiuated with reference o the Department of Energy Evaluation of

Radiochemical Data Usability {1997), the Multi-Agency Radioiogical Laboratory Analytical Protocols
Manual (MARLAP), July 2004, and the quality control {QC) criteria specified in the analytical method
andfor the Remedial Investigation/ Feasibility Study (RI/FS)} Quality Assurance Project Plan {QAPP).

In general, the data were valid as reported and may be used for decision making purposes. No data
were rejected or qualified as estimated.

SAMPLE

The sample included in this review was:

Sample ID
SWO020ASD1025085

PI5Sradikk i
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REVIEW ELEMENTS
Sample data were reviewed for the following parameters:

+ Agreement of analyses conducted with chain-of-custody (COC) requests
« Holding times/sample preservation

+ lLaboratory method blani/equipment blank results

+« Laboratory controf sample (LCS) resuits

= Laboratory duplicate results

+ Field duplicate results

« Sample quantitation/detection limit resuits
DISCUSSION

Agreement of Analyses Conducted With COC Requests

Sample reports were reviewed against the analytical requests as designated on the COC and
subsequent communications between ENSR and the laboratory. No discrepancies were noted.

Holding Times/Sample Preservation

The sample was prepared and analyzed within the method-specified holding times. No issues with
sample preservation were noted upon receipt in the laboratory.

Laboratory Method Blank/Equipment Blank Results

Consistent with the QAPP, there were no equipment blanks associated with this data set.

There were no contaminants detected above the minimum detectabie concentrations (MDCs)/detection
limits {DLs) and/or reporting limits (RLs) for all nuclides analyzed in the iaboratery method blank.

It shoutd be noted that the Pb-210, Po-210, Ra-226, Ra-228, and Th-230 results in the laboratory
method blank were reported by the laboratory as 0.00 UUI with an explanation that the results were
rejected due to fow abundance. In addition, the U-235 resuft in the laboratory method blank was
reported by the laboratory as 0.00 Ul with an explanation that the result was rejected due to no valid
peak. Upon further discussion with the laboratory, it was determined that these resuits in the laboratory
method blank were nondetects.

LCS Results

The LCS was spiked with Am-241, Cs-137, and Co-60. All LCS percent recoveries (%Rs) met the QC
acceplance criteria for these nuclides.

PS5 radikk 2
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Laboratory Duplicate Results

Sample SW022XASD102406S, which was reported in GEL SDG 174989, was used for laboratory
duplicate analyses for alt nuclides. The relative percent differences {RPDs} for Pb-210 and Po-210
were noi calcuiabie due io nondetect resulis in the sampie. Precision was deemed acceptabie for Pb-
210 and Po-210 since the detected resuits in the duplicate sample were less than 5 times the BL and
the absolute difference between the resuits was less than 2 times the RL. The remaining BPDs met the
acceptance criterion of 35%.

Field Duplicate Resuits

The field duplicate samples associated with this data set were samples SWG023A8D1024068 and
SW023A8D102406D, which were submitted in GEL SDG 174989. The RPDs for Pb-210 and Po-210
were not calculable due to nondetect results in the sample. Precision was deemed acceptable for Pb-210
and Po-210 since the detected resuits in the field dupiicate sample were less than 10 times the RL and the
absolute difference between the results was less than 8 times the RL. The remaining RPDs met the
acceptance criterion of 50%.

Sample Quantitation/Detection Limit Results

The laboratory reported all negative results and activities below the MDC, but flagged them with a “U”
to indicate that they were considered tc be not detected. This approach was consistent with the
project objectives, and no change io the qualification was made during validation.

PIOSSeadlic 3

AOC Il - Docket No. V-W-'04-C-784-Yard520Rpt March 5, 2010



GEL LABORATORIES LLC

2040 3avage Road Charleston SC 29407 — (843) 556--8171 - www.gel.com

Certificate of Analysis

Compuny . ENSR lntemational

Address: 2 Technology Park Drive
Westiord, Massuchusels O1886--3140
Report Date:  Junuary 19, 2007
Contact: Ms. Debra L. Simmons
- Project: Indigna Pines ... ... .
Client Sample iD: SWO020ASD 1025068 Proiect: ENSRIndianaPines
Sample 1D: 175102007 Client TD:  ENSR003
Matrix: SE
Collect Date: 25-0CT-06 10:00
Receive Date: 27-0CT-06
- Collector: __Client
Parameter Qualifier Result  Uncertainty DI RL Units DF  AnalystDate Time Batch Method
Rad Gamma Spec Analysis
Gammaspec, Gamma, Solid (Long List)
Actinium—-227 U 00189 +-0.0604 0.125 0.160 pCilg MIHE L1/18/06 1157 585795 |
Lead-210 U 0.569 +—1.06 126 3.00 pCife
Polonium=214 i .569 +—1.06 1.26 300 pCilg
Protactinium—231 U ~0.0799 +-0.277 0.487 {.500 pCuig
Radium-226 0.176  +/-0.0349 0.0218 0,200 pCilg
Radium—228 0.212  +-0.0675 0.0451 0,300 pCilg
Thorum-228 0.243  +/-0.0202 0.018 0.400 pCiig
Thorium—-230 0.176  +/-0.0349 00218 0.500 pCi/g
Thorium-232 0237  +~002%5 00175 0400 pCifg
Uranium-234 0.200 +-0.051 00416 3.00 pCifg
Uraninm—235 U 0.0162  +/-0.0638 (.0687 0.100 pCifg
Lraniom~238 i 0.347 +-0.308 0.393 (1.56043 nCifg
The foltowing Prep Methoeds were performed e e R
Method Description Date Time Prep Batch
Dry Soil Prep Dry Soil Prep GL-RAD-A-02] T UTMel O woAcos | tote st

The following Analytical Methods were performed

Method Deseription

Analy‘fs&f Comments

! TEML HASL 300, 4.5.2.3
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GEL LABORATORIES LLC

2040 Savage Road Charteston SC 29407 - (843} 558-8171 - www.gel.com

Certificate of Analysis Report
for

ENSROO3 ENSR International
Client SDG: 175102 GEL Work Order: 175102

The Qualifiers in this report are defined as follows:

* A quality control analyte recovery is outside of specitied acceptance criteria
#*  Analyle is a surrogate compound

U Analyte was analyzed for, but not detected above the MDL, MDA, or LOD,
Ul  Gamma Spectroscopy--Uncertain identitication

ND  The analyte concentration is not detected above the detection linut.

The above sample is reported on a dry weight basis except where prohibited by the analytical procedure.

Where the analytical method has been performed under NELAP certification, the analysis has met al} of the
requirements of the NELAC slandard unless qualilied on the Certificate of Analysis.

This data report has been prepared and reviewed in accordance with GEL Laboratories LI.C
standard operating provedures. Please directl any questions o your Project Manager, Edith Kent.

Sl

Reviewed by

30
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Viemoranaum

Date: January 26, 2007

To: Lisa Bradley/Westtord
From: Lisa Krowitz/Westford
Subject: Data Validation

Radiological Analyses

BI/FS 2nd Quarter Sampling

Pines Area of Investigation, Indiana
GEL SDG Number 174988

Distribution:  D. Simmons/Westford 01776-036-102
PI1057rad. lkk

SUMMARY

Limited validation was performed on the daia for six sediment samples analyzed tor Actinium-227 {Ac-
227), Lead-210 (Pb-210), Polonium-210 {Po-210), Protactinium-231 {Pa-231), Radium-226 {Ra-226),
Radium-228 (Ra-228), Therium-228 {Th-228), Thorium-230 {Th-230}, Thorium-232 {Th-232), Uranium-
234 {U-234), Uranium-235 (U-235), and Uranium-238 {U-238) by DOE EML HASL-300. The samples
were coliected at the Pines Area of Investigation in Pines, Indiana on October 24, 2008 and submitted
to General Engineering Laboratories (GEL) in Charleston, South Carolina for analysis. GEL
processed these samples under sample delivery group {SPG) number 174889.

The analytica!l data were evaluated with reference to the Depariment of Energy Evaluation of

Radiochemical Data Usability (1997}, the Multi-Agerncy Radiological Laboratory Analytical Protocois
Manual (MARLAP), July 2004, and the quality control {QC} criteria specified in the analytical method
andfor the Remedial lnvestigation/ Feasibility Study (RI/FS) Quality Assurance Project Plan {QAPP).

In general, the data were valid as reported and may be used for decision making purposes. No data
were rejected or gualified as estimated.

SAMPLE

The sampies included in this review were;

Sampile ID
SW022ASD 1024068
SW022BSD1024065
SW023A8D 1024065

PICETradikk
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Sample 1D
SWO23ASD 1024060
(Field Duplicate of SW023A5D1024065)
SWG23BS5 1024065
SW024ASD 1024065

REVIEW ELEMENTS
Sample data were reviewed for the following parameters:

+ Agreement of analyses conducted with chain-of-custody (COGC) requests
« Holding times/sample preservation

» Laboratory method blank/equipment blank results

« Laboratory control sample (LCS) resuits

« Laboratory duplicate results

« Field duplicate results

« 3ample quantitation/detection mit resuits
DISCUSSION

Agreement of Analyses Conducted With COC Reqguests

Sample reporis were reviewed against the analytical requests as designated on the CCC and
subsequent communications between ENSR and the laboratory. No discrepancies were noted,

Holding Times/Sample Preservation

The samples were prepared and analyzed within the method-specified holding times. No issues with
sample preservation were noted upon receipt in the laboratory.

Laboratory Method Blank/Equipment Biank Results

Consistent with the QAPP, there were no equipment blanks associated with this data set.

There were no contaminants detected above the minimum detectabie concentrations (MDCs)/detection
limits (DLs} and/or reporting limits (BLs) for all nuclides analyzed in the laboratory method blank.

It should be noted that the Pb-210, Po-210, Ra-226, Ra-228, and Th-230 resuits in the laboratory
method blank were reported by the laboratory as 0.00 UUl with an explanation that the results were
rejected due to low abundance. In addition, the U-235 resuit in the laboratory method blank was
reported by the laboratory as 0.00 Ul with an explanation that the resuit was rejected due 1o no valid
peak. Upon further discussion with the iaboratory, it was determined that these resuits in the method
laboratory blank were nondetects.

PI0S7radlkk 2
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L CS Results

The LCS was spiked with Am-241, Cs-137, and Co-80. Al LCSs percent recoveries {%Rs} met the
acceptance criteria for these nuclides,

Laboratory Duplicate Resuits

Sample SW022XASD 1024068 was used for laboratory duplicate analyses for all nuclides. The relative
percent differences (RPDs) for Pb-210 and Po-210 were not calculable due to nondetect results in the
sample. Precision was deemed acceptable for Pb-210 and Po-210 since the detected results in the
duplicate sample were less than 5 times the BL and the absoiute difference between the results was
less than 2 timas the BL. The remaining RPDs met the acceptance criterion of 35%.

Field Duplicate Results

The field duplicate samples submitied with this data set were samples SW023A5D1024088S and
SWO23ASD102406D. The following table surnmarizes the RPDs of the detected nuclides in the field
duplicate pair. The RPDs for Pb-210 and Po-210 were not caiculable (NC) due to nondetect resuits in the
sampie. Precision was deemed acceptable for Pb-210 and Pc-210 since the detected results in the field
duplicate sample were less then 10 times the RL and the absolute difference between the results was less
than 8 times the RL. The remaining RPDs met the acceptance criterion of 50%.

SWO023ASD1024068 | SW023ASD102406D o .
Analyte (pCilg) (pCilg) 7o RPD Action
None, SR «<10xRL and
Pb-210 239U 1.16 + 0.334 NC difference <8xRL
None, SR <10xRL and
Po-210 239U 1.16 + 0.334 NC difference <SxRL
Ra-226 0.844 + 0.049 0.847 + 0.109 1 None
Ra-228 0.857 + 0.086 0.966 + 0.162 12 Mone
Th-228 0.958 + 0.032 0.842 + 0.111 2 Neone
Th-230 0.844 + 0.049 0.846 + 0.108 1 None ]
Th-232 0.941 + 0.031 0.919+0.108 2 None
U-234 0.884 + 0.672 0.944 + 0144 4 None
U-238 0.863 + 0.735 0.703 + 0.329 20 Nong

Sample Quantitation/Detection Limit Results

The nondetect U-238 result in sample SWC22ASD102406S was greater than the requested BL. N

action was taken, except to note this noncompliance.

The laboratory reported all negative resuits and activities beiow the MDC, but flagged them with a *U”

to indicate that they were considered o be not detected. This appreach was consistent with the

project objectives, and no change to the qualification was made during validation.

It should be noted that the Pb-210 and Po-210 results in sample SW022BSD 1024088 were reported by

the laboratory as 0.00 UUI with an explanation that the resulis were rejected due to low abundance.

Upon further discussion with the laboratory, it was determined that these resulis in sample
SW022BSD102406S were nondetects; therefore, the results were reported as 0.00 U during validation.

PIO57 radiki
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2040 Savage Road Charleston SC 29407 — (843) 556-8171 - www.gel.com

Certificate of Analysis

Compuny 1 ENSR Intemational
Address : 2 Technology Park Drive
Westford. Massachusetts 01386—=3140
Report Date:  Janpary 19, 2007
Contact: M. Debra L, Stmmons

Projeci: Indiana Pines

Client Sample 1D: SWO22ASD1024068 Proiect: ENSRIndianaPines
Sample ID: 174989006 Client ID: ENSR003
Matrix: SE
Collect Date: 24-0CT-06 1510
Receive Date: 26-0CT-06
Collector: Client o o
Parameter Qualifier Result Uncertainty DL RL L nits DF  AnalystDate Time Batch Method

Rad Gamma Spec Analysis
Gammaspec, Gamma. Sofid {Long List)

Actinium-227 L ~(L.0197 +/=0.152 0.22 0.1608 pCifg MIHE 110/36 0945 585795 )
Lead-210 U 0.795 +-326 342 3.00 pCifg
Polonium=210 U {.7195 +=3.26 342 3.00 pCifg
Protactinium—231 C 0.306 +H-0.559 0.944 0.500 pCifg
Radium=226 1.37 +=0.0758 0.0422 0.200 pCifg
Radium—228 0.910 +H-0.§22  0.0808 (.300 pCilg
Thorium-228 102 +/~0.0461 0.0363 (.400 plifg
Thorum—230 1.32 +/-0.0758 0.0422 0.500 pCifg
Thortum-232 1.00  +/-0.0453 (0.0357 (3.400 pCife
Urantum-234 1.53 +-0.125  0.07T79 3.00 pCife
Uraniom—235 t 0.0594 +H-0.114 0.131 0.100 pCifg
Liranium—238 Li .639 +H-1.13 {LK3K {500 pCife

The following Prep Methods were performed i ~
Method Description Analyst Date Time Prep Batch

Dry Soil Prep " Dry Soil Prep GL-RAD-A—(21 BSW ! 10/27/06 1030 583474

The following Analytical Methods were performed _
Method Description Analyst Comments

! EML HASL 3064523
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analvsis

‘ompany @ ENSR International
Address ;2 Technology Park Drive
Westford, Massachusents 01886——3140
Report Date:  January 19, 2007
Contact: Ms. Debra L. Simmons
Project: Indiana Pines e e s i et
Client Sample ID: SW022BSD 1024068 Project: ENSRIndianaPines
Sample ID: 174989007 Client ID:  ENSRO03
Matrix: SE
Collect Date: 24—QCT-06 15:10
Receive Date: P6—0CT-06
_ e Lelleclor: | Clien S
Parameter Qualifier Result Uncertainty DL RL Units DF  AnalystDate Time Batch Method
Rad Gamma Spec Analysis
Crammaspec, Gamma, Sofid (Long List)
Actinium-227 U (10875 +—(.151 0.245 C.l60 pCilg MIHT TI1O/06 0946 585795 |
Lead=210 A T 0.00 +/-4.98 4,86 300 pCifg
Polonium-21{ Pt 0.00 +—4.98 4.86 300 pCilg
Protectinium=231 U —{.354 +/-0.601 0970 0.500 pCilg
Radium-226 144 +-0.0727  0.0M6 (3.200 pCifg
Rudium-228 0.917 +=0.125  0.0871 0.300 pCifg
Thorium-228 .12 +-00477  0.0354 {1400 pCifz
Thorium-230 144  +/-0.0727 D046 {1508 pCilg
Thorium-232 10 +-0.0469  0.0348 0.400 pCifg
Uranium-234 1.62 +-0.122 (L0857 3400 pCilg
Uranium=-235 0.163 +-0.128 {138 {0.100 pCifg
Liranium—238 INE +H-103 .00 0.500 pCifg
The following Prep Methods were performed o R )
Method Description Analyst Date Time Prep Batch
Dry Soil Prep Dry Soil Prep GL-RAD-A-(21 BSWI | 1027106 14030 583474
The following Analytical Methods were performed e o
Method DPescription Analyst Comments
i o EML HASL 30043523 h B
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GEL LABORATORIES LLC

2040 Savage Road Charieston SC 29407 - (843} 556-8171 - www.get.com

Certificate of Analysis

Compuny 1 ENSR Inlemational
Address ;2 Technology Park Prive
Westford, Massachusceus 018R6——23140
Reporl Date:  Januwary 19. 20607
Comlact: Mz, Debra L. Shamoms

Project. . Indiana Pines

Client Sample ID: SWO023ASD1024065 Proiect: ENSRIndianaPines
Sample ID: 174989008 Client ID:  ENSR003
Matrix: SE
Collect Date: 24-0OCT-06 15:15
Receive Date: 26—QCT-06
Collector: SO 0 § T3 1| S .
Parameter Qualifier Result  Uncertainty DL RL Units DF  AnalystDate Time Batch Method

Gammasper, Gamma, Solid (Long List)

Actinium-227 U .0419 +-0.117 0.174 0.160 pCilg MIHE 1110406 0946 585795 1
Lead-210 U 2.39 +/=2.22 27 3.00 pCi/g
Polonivm—210 L 139 +-2.22 21 3.00 pCilg
Protaciinium=231 U —0.303 +-0.402 0.651 0.300 pCifg
Rudium=226 {544 +H—11.049 (30290 (.200 pCify
Radium-228 0857 +-0.0862  (.0547 0.300 pCifg
Thorium-228 0958  +-0.0319  0.0243 0400 pCile
Thorum—-230 0.844 +-0.049 2.0296 0.500 pCi/g
Thortum=-232 0941 00314 00239 (.400 pCifg
Uranium-234 0984  +/-0D0722 {3.0576 3.00 pCife
Uranium—235 U 00451 +/-0.0963 0101 G100 pCilg
Uranium=-238 1.863 +H-0.735 .734 0.300 pClilg

The following Prep Methods were performed e 21
Method Description Analyst Date Time Prep Batch

Dry Soil Prep Dry Soil Prep GL-RAD-A—02] BSWI 10727106 1031 583474

The following Analytical Methods were performed
Method Description

! EML HASL 300.45.23

~ Analyst Comments
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GEL LABORATORIES LLC

2040 Savage Road Charleston 3C 29407 — {843} 556-8171 - www.gel.com

Certificate of Analysis

Comipany :  ENSR Intemational
Address : 2 Technology Parck Drive
Westford. Massachuselts 01886---3144
Report Dater January 19, 2007
Contact: Ms. Debra L. Simmons

Project: Indizna Pines

Client Sample ID: SWO2ZIASD 024060 Proiect: ENSRIndianaPines
Sample ID: 174989009 Client ID: ENSRO003
Matrix: SE
Coliect Date: 24—QCT-06 15:15
Receive Date: 60 T—0h
Coliector: Client o
Parameter Qualifier Result Uncertainty DY RL Units DF  AnalystDate Time Batch Method

Rad Gamma Spec Analysis
Cammaspec, Gamma, Solid (Lang List)

Actinium-227 U (115 +-6.174 0.267 0.160 pCilg MIHT LIFE8/06 1155 585795 1
Lead-210 116 +-0334 024 3.00 pCifg
Polonium—210 1.16 +=0.334 0.241 3.00 pllilg
Protactinium~231 U 0.220 +-01.457 (3.818 0.500 pCifg
Radiom-226 (1.847 +-0.109  0.0402 0.200 pCilg
Radium-228 0.966 +H-0.162  (0.0694 0.300 pCi/g
Thorium-228 0.942 +-0ili .029 0.400 pCile
Thonem-230 0.846 +-0.109  (.0402 0.500 pCi/g
Thorlum=-232 0.919 +H-0.108  (.0283 0400 pCilg
Uranium—234 {3944 +-0.144 0.0711 3.60 pCilg
Uraniom—235 U 00625  +/~-0.0765 0.108 0.104 pCilg
Lraniem—238 1703 +-0.329 3.277 (3.300 pCilg
The following Prep Methods were performed S S
Method Description Amnalyst Date Time  Prep Batch
Dry Soil Prep Dry Soil Prep GL-RAD-A—021 BSWI 102706 1031 ssane
_The following Analytical Methods were performed L N
Method Description Analyst Comments
i EML HASL 300, 4.5.2.3 o e T
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Cimpany ©

ENSR Interngtional

GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - {B43) 556-8171 - www .gel.com

Certificate of Analysis

Address ;2 Technology Park Drive
Westford, Massachuseus (1886--3140
Report Date:  January 19, 2007
Contact: Mz, Debra L. Simmons
Project: Indiava Pines
Client Sample TD: SWO023BSD1024068 Project: ENSRIndianaPines
Sample ID: 174989010 Chent ID:  ENSRO03
Malrix: SE
Collect Date: 24-0CT-06 15:15
Receive Date: W-0CT-06
Coltector: Client e
Parameter Qualifier Result  Uncertainty DL RL Units DF  AnalystDate Time Batch Method
Rad Gamma Spec Analysis .
Ganvmaspec, Gamma, Solid (Long List)
Actinium-227 U 00206  +/-0.0647 0.4 0,160 pCifg MIHI 1I710/06 1029 585795
Lead-210) U (10524 +-(.748 0.792 300 pCily
Polonium-210 U 3.0524 +/-0.748 0792 300 pCifg
Protactinium—231 U —0.19 +/-0.258 0.467 {3,500 pCilg
Rudium~220 0,183 +i—03.030) 0.0224 £.20G0 pCifg
Radium—-228 0262 +/-0.0554 0.0429 £.300 pCifg
Thorium-228 0243 +/-0.86198 00176 {3100 pCilg
Thorium~230 0.183  +-0.030 00224 0.500 pCifg
Thorum—-232 0,230 +/-0.0195 0.0173 £.400 pCiiz
Uranium=-234 0249 +/-00468 00421 3.00 pCi/g
Uranium-235 U 00406 +/-0.0360 00684 0.100 pCiig
Uranium—233% 9] 0135 +—{). 384 1,374 (L5000 pCiig
‘The following Prep Mcethods were performed e - .
Method Description Analyst Date Time  Prep Batch
Dry Soil Prep Dry Soil Prep GL-RAD-A=021 ) BSWI 1027/06 1031 583474
The following Analytical Methods wereperformed =~~~ S ;
Method Description Analyst Comments
| EML HASL 300, 4.5.2.3 o )
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Cuompeny : ENSR Internution
Address 2 Technology Park Drive
Westford, Massachusents 01386--3140
Report Date:  January 19, 2007

Comact: Mg, Debra L. Simmons

Project: __Indiana Pines. P -
Client Sample 1D: SWO24ASDI024068 Proiect; ENSRIndianaPines
Sample ID: 17498601 Chent ID:  ENSR003
Matrix: SE
Collect Date: 24-0OCT-06 14:15
Receive Date: 26-0CT-06
Collector: Cligpt 3

Parameter Qualifier Result Uncertainty DL RL Units DF  AnalystDate Time Batch Method

Rad (Gamma Spec Analysis
Gammaspec, Gamma, Solid {Long List)

Actiniem-227 U -0.0413  +/-0.099] 0.151 0.160 pCilg MIHI LI/10/06 1047 585795 |
Lead-216 0.752 +H—.227 0.187 3.00 pCifg
Polonium-210 0.752 +-0.227 0.187 3.00 nCilg
Protactimum=231 U 0.0634 +-0.350 0.607 0.500 pCifg
Radium-226 G.447 +-0.042 00314 (0.2068 pCifg
Radium-228 0439  +-0.073% 00556 0.300 pCifg
Thortum—228 0435  #/~0.0262  (.0225 0.3y pCilg
Thottum~230 0.447 +-0042 00314 0.500 pCilg
Thorium—232 0428  +/-0.0257 00221 0.4430 pCilg
Uranium—234 0.563  +-0.0748 (0522 300 pCilg
Uranium=-235 U 0.3548 +/-00618  0.082! 0.100 pCilg
Uranium—238 u 0.19% +/-{.234 0.207 0.5 pCilg
The folfowing Prep Methods were performed L
Method Description Analyst Date Time  Prep Batch
Dry Soit Prep Dry Soil Prep GL-RAD-A-021 BSW1 1427406 1031 383474

The following Analytical Methods were performed N
Method Description Analyst Comments

i EML HASU 300.4.52.3
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis Report
for

ENSROO3 ENSR International
Client SDG: 174989 GEL Weork Order: 174989
The Qualifiers in this report are defined as follows:
* A quality control analyte recovery is outside of specificd acceptance criteria
**  Analyte is a surrogate compound
U Analyte was analyzed for, but not detected above the MDL, MDA, or LOD.
Ul Gamma Spectroscopy--Uncertain identification

ND  The analyte concentration is not detected above the detection limit.

The shove sample is reported on a dry weight basis except where prohibited by the analytical procedure.

Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirgments of the NELAC standard unless qualified on the Certificate of Analysis.

This data report has been prepared and reviewed in accordance with GEL Laboratories LILC
standard operating procedures. Please direct any questions to your Project Manager, Edith Kenl.

Llad__

Reviewed by
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2 Technology Park Drive, Westford, Massachusetts, 018858-3140 Attorney-Client Work Product
T 978.589.3000 F 978.589.3100 WWWLENST. A0COMm. com

Memorandum
Date: April 17, 2007

To: Lisa Bradiey/Westford
From: Paula DiMattei/Westford
Subject: Data Validation

PCDD and PCDF Analyses

RIFS 2nd Quarter Sampling

Pines Area of Investigation, Indiana
CAS Submission Number EQ800785

01776-036-102

Bistribution:  D. Simmons/Westford P1061dioxpld

SUMMARY

Full validation was performed on the data for eight sediment samples analyzed for polychlorinated
dibenzodioxins (PCDD) and polychlorinated dibenzofurans (PCOF) by SW-846 method 8290. The
samples were collected at the Pines Area of fnvestigation in Indiana on October 23-25, 2006 and
submitted to Columbia Analytical Services (CAS) in Rochester, NY. CAS-Rochester contracled the
analyses to their facility in Houston, TX. CAS-Houston processed and reported these samples under
submission number 0600785,

The analytical data were evaluated with reference to the "USEPA Analytical Services Branch {ASB)
National Functiona! Guidefines for Chiorinated Dibenzo-p-Dioxins (CDDs) and Chiorinated Dibenzofurans
{CDFs} Data Review”, EPA-540-R-05-01 (September 2005) and the quality control {(QC) criteria specified
in the analytical method and/or the site specific Quality Assurance Project Plan {QAPP) for the Remedial
Investigation/Feasibility Study {RI/FS) for the Pines Areas of Investigation. Modification of the Functional
Guidelines was performed to accommodate the SW-846 methodology.

In general, the data are valid as reported and may be used for decision making purposes. No data were
rejected. Selected data points were qualified due to nonconformances of certain QC criteria (see
discussion below).

PIO61 1
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SAMPLES

The samples included in this review are listed below.

Sampie IDs Sample iDs
SW022ASD1024063 SWO024ASD1024068
SW022BSD102406S SWO023ASD102406D

(Field duplicate of SW023ASD102406S)
SW023ASD1024068 SWO20ASD 1025068 N
SW023BSD1024065 SWOC1ASD102306S

REVIEW ELEMENTS
Sample data were reviewed for the following parameters:

» Agreement of analyses conducted with chain-of-custedy (COC) requests

+ Holding times/sample preservation

« Initial and continuing calibrations

+ Laboratory blanks/equipment bianks/field blanks

«  Matrix spike/matrix spike duplicate {MS/MSD) results

« Internal and clean-up standard recoveries

» Field duplicate results

« Laboratory control sample/laboratory control sample duplicate (LCS/L.CSD) results
«  Sample quantitation/detection limit resuits

DISCUSSION
Agreement of Analyses Conducted With COC Requests

Sample reports were reviewed against the analytical requests as designated on the chain-of-custody
(COQC). No discrepancies were noted.

Holding Times/Sample Preservation

All sampies were extracted and analyzed within the method specified hotding time criteria.

The cooler temperatures were within the QC acceptance criteria of 4 + 2°C upon receipt at CAS-
Rochester and when subsequently received at CAS-Houston.

Initial and Continuing Calibrations

The percent relative standard deviations of all target compounds were within the QC acceptance criteria
for the initial calibrations associated with the sample analyses. The percent differences of ail target
compounds were within the QC acceptance criteria in the continuing calibrations associated with the
sample analyses with the following exception.

Pi061 2
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2 Technology Park Drive, Westford, Massachusetts, 01886-3140
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ENSR -

Privileged and Confidential
Attorney-Client Work Product

Caiibration

Compound

%D

Actions T

11/4/06

C+:-0OCDD

444

Estimale (J) the positive GCDD and GCDF |
results in sample SWO0D1ASD102306S. |

' {ending calibration)

Associated sample: SWO0TASD1 023085

All target compounds met the retention time, ion abundance rati
criteria specified in the method for the initial

analyses,

The chromatographic separation between 2,3,7,8-TCDD an
resolved with a valley of <25% in all window defini

Laboratory Blanks/Equipment Blanks/Field Blanks

The presence of blank contamination
associated samples. The folfowing ta
laboratory method blank associated
preparation factors); action level; and actions taken. Actions taken w
. Where the National Functional Guidelines {NFG}) stiputate professiona
ons greater than the guantitation limit (lowest
(OCDD and OCDF) were

Guidelines (September 2005)
judgment to qualify sample results reported at concentrati

calibration standard), Action Levels (ALs) for the common contaminants

established at 10x the concentrati

at 5x the concentrations detected.

08, and signal-to-noise QC acceptance
and continuing calibrations associated with the sample

d the other unlabeled TCDD isamers were
ng mixture analyses.

indicates that false positives may exist for these compounds in the
ble summarizes the leve! of blank contamination detected in the
with the sediment samples; SQLs {excluding sampie specific

ons detected and ALs for the remaining contaminants were established

ere based on the National Functional

Com[;:und

SQL
{(ng/Kg)

Concentration
{ng/Kg)

Action Levei
(ng/Kg)

Actions

1,2,3.4,6,7,8-HpCDD

25

1.218

6.09

OChD

5.953

50.53

Pi061
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Qualify the result as nondetect {U)
at the reported concentration in
samples SW022ASD102406S,
SW022BSD1024068,
SW023ASD102406S,
SWO023BSD 1024088,
SW024ASD10240868,
SWO23ASD1024080, and
SWOZ0AS010250868.

Qualify the result as nondetect )
at the reparted concentraiion in
samples SW023A8D1024068,
SW024ASD1024068,
SWO23ASD102406D, and
SW020ASD1025068.
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ENSR Privileged and Cenfidential
2 Technology Park Drive, Westford, Massachuseits, 01886-3140 Attorney-Client Work Product
T 878.588.3000 F 978.580.3100 www.ensr.aeconm.com

Compound SQL Concentration Action Level Actions
(ng/Kg) (ng/Kg) (ng/Kg)
1,2,3,4,7 8-HxCDF 25 0.209 1.045 Qualify the result as nondetect {L

at the reported concentration in
samples SW022A8D1024068,
SWO022B8D102406S,
SW023BSD 1024068,
SW023ASD102406D, and
SW001ASD1023068S.

123,467 8HpCDF 2.5 0.385 1.925 Qualify the result as nondetect (U)
at the reported concentration in
samples SW022A8D102406S,
SW022BSD1024068,
SWO023A5D10240868,
SW023BSD1024086S,
SWO23A8D102406D, and
SWZ20ASD1025068.

Total TCDD 1.0 0.206 1.03 Qualify the result as nondetect (U)
at the reported concentration in
sampiles SW023ASD102406S and
BSWO23ASD102406D,

Total HxCDD 2.5 0.244 1.22 Gualify the resuit as nondetect (U)
at the reported concentration in
samples SW022A801024088,
SW022B5D10240863,
SWO023ASD10240868,
SWO023BSD1024068,
SWO023A8D1024060, and
SWO001ASD1023088.

Tiotal HpCDD 2.5 2277 11.38 Quality the result as nondetact (U)
at the reported concentration in
samples SW022B8D1024068,
SWO23A5D1024068,
SW024A8D1024065,
SWO23ASD102406D, and
SW020AS5D1025068S.

Total HxCDF 2.5 0.175 0.875 Qualify the result as nondetect (U)
at the reported concentration in
samples SW022ASD1024068,
SW022BSD1024065,
SW023ASD1024068,
SW02388D1024068,
SWO23ASD102406D, and
SWO20ASD1025068S.

Total HRCDF 2.5 0.740 3.70 Qualify the result as nondetect {9)]
at the reported concentration in
samples SW022A5D1024068,
SWO022BSD102406S,
SW023ASD102408S,
SW023BSD1024068, and
SWO023ASD102406D.

The method blank evaluation was based on the following actions from the NEG:

PIOG 1 4
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If the method blank result was <SQL:

* and the sample result was not detected, no quaiification was required.
* and the sample result was <SQL, the result was gualified as nondetect (U).

* and the sample result was =2SQL, professional judgment was used (as stated below).
If the method blank result was >SQL (>3xSQL for OCDD/OCDFY;

* and the sample result was not detected, the nondetect resuit was qualified (UJ),
* and the sample result was <SQL, the result was qualified as nondetect (U).
» and the sample result was >SQL and < biank result, the result was gualified as (U) or )3

* and the sample result was >SQL and = blank result, professional judgment was used {as stated
below),

If the method blank result equaled the SQL:

+ and the sample result was not detected, the nondetect result was quaified (UJ).

+ and the sample result was <SQL, the result was qualified as nondetect (U).

» and the sample result was >SQL, professional judgment was used (as stated below).

The National Functional Guidelines (NFGs) stipulate that the validator should use professional
judgment to quatify sample resuits reported at concentrations greater than the SQL. In these
instances, ALs were established for the common contaminants (OCDD and OCDF) at 10x the
concentration detected and ALs were established for the remaining contaminants at 5x the
concentration detected. The following validation actions were applied for the established ALs:

+  For ail compounds except OCDD/QCDE: If the concentration in the sample was <5x the
concentration in the blank, the sample result was qualified as nondetect (U).

» For OCDD/OCDF: If the concentration in the sample was <10x the concentration in the blank, the
sample result was qualified as nondetect (U).

+ [f the concentration of OCDDIOCDF was >10x the concentration in the blank or if the
concentration of all other compounds was >5x the concentration in the blank, no gualification was
required,

MS/MSD Results

MS/MSD analyses were not performed on samples in this data set. No data validation actions were taken
on this basis.

Internal and Clean-up Standard Recoveries

Internal standard and clean-up standard recoveries were within QC acceptance criteria for all sample
analyses.

PI061 5
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Field Duplicate Results

Samples SW023ASD1024085 and SWO023A8D102406D were submitted as the field duplicate pair
with this data set. The following table summarizes the field duplicate precision and actions taken. The
relative percent difference (RPD) for total PeCDD was not calculable (NC} due to the nondetect resuit
in sample SWO023AS5D1024068S.

Compound SWO023ASD102406S SWO023ASD102406D RPD Actions
(ng/Kg) {(ng/Kg)
OCDF 0.653 4 2207 ) 109 | Resuits were previously
Total TCDF 0.219J 1.258 J 140 | qualified as estimated (J) by the
Total PeCDE 0.145 1560 J 166 laboratory since these results

were detected at
concentrations less than the
lowest caiibration standard. No
further validation actions were
taken.

Total PeCBD 0.049 U 0229 4 NC The result detected in the field
duplicate sample was
previcusly qualified as
estimated {J) by the laboratory
since this result was detectaed
al a concentration less than the
lowest calibration standard. No
further validation actions were
taken,

Criteria: When both results are >5x the SQL, RPDs must be <50,
When both results are <5x the SQL, RPDs must be <100. ]

LCS/LCSD Results

The percent recoveries and RPDs of all spiked compounds were within the QC acceptance criteria for
the LCS and LCSD analyses.

Sample Quantitation/Detection Limit Results

Dilutions were not performed on any samples in this data set,

The following compounds in the samples listed beiow met all identification criteria with the exception of
their respective ion abundance ratio criteria. Consequently, these results were qualified as {K) by the
laboratory to signify that these values are Estimated Maximum Possible Concentrations (EMPCs).
Note that EMPCs were excluded from the total resuits (total concentration of all isomers within a level
of chlorination).

SW022B8D102406S:  1,2,3,6,7,8-HxCDD

SW023A8D1024068: OCDF
SW023BSD1024068S: 1,2,3,6,7,8-HxCDD; 1,2,3,4,7.8-HxCDF

March 5, 2010
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SWO023ASD102406S: 1,2,3,4,6,7,.8-HpCDF
SWO020ASD102506S:  1,2,3,4,6,7,8-HpCDF

The NFGs state that “If ion abundance criteria are not satisfied, qualify the detects as unusable “R”
and use professional judgment to qualify nondetects.” It also states that “professional judgment
should be used in determining the proper identification of analytes”. Rather than deem the results as
unusable "R”, the validator took a conservative approach and used professional judgment to report
these EMPC results qualified as estimated (J} since the method allows for compounds that do not
meet ion abundance ratios o be reported as EMPCs. In addition, the laboratory “K” qualifier was
retained during validation, for an overall qualification of "JK,” since the identification of this compound
may be uncertain.

All positive 2,3,7,8-substituted dioxins and furans detected at concentrations less than the lowest
catibration standard but greater than the estimated detection limit (EDL.) were qualified as estimated ()
by the laboratory. No further validation actions were taken for these compounds. The positive total
results (fotal isomers within a level of chlorination) in several samples were qualified as estimated (J} by
the validator due to quantitation of the results at concentrations less than the lowest calibration standard
but greater than the EDL.

SWO022ASD102406S: total PeCDD, total TCDFE, total PeCDF
SwW0228SD1024068S: total PeCDF

SWO023ASD102406S: total TCDF, total PeCDF
SW023BSD102406S: total TCDF, total PeCDF
SW023ASD102406D: total PeCDD, total TCDE, total PeCDF
SWO20ASD1025068: total PeCDF

March 5, 2010
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There 18 no ion abundance ratio for 3I7C14-2378-70DD

Page 2 of 10

CLIBNT ID.

SWOOLASDI023068

Sample 1D: EC600785-008
11.664 g or mL: g

10/23/06

Sample?Réceipt Date: 10/28/06 Ingtrument ID: AutoSpec-Ultima
Ext. Date: 10/31/06 GC Column: DBR-5
Ext. vol{ul): 20.90 Ini. Vol{ul): 1.0  Sample Data Filename: U17594#1
Analysis'Date: I-BOV-06  Time: 20:03:26 Blank Data Filename: ULT557#1
DilutibnzFactcx: 1 Cal. Ver. Data Filename: UL7591#1
Coacenﬁrétiom Units (pg/L or ng/Kg dry welght): no/Kg % Moilsture/Lipid: 28.24
10N
SPI¥ERE CONCENT. RECCV. ABUND, RRT MEAN
L CONC. Ipgl  FOUND (pg) % @ RATIO(Z) {2} RRF
LABELED COMPOUNDS
13C-2§3;7g8—TCDD 1080 F3Ic .54 71.865 .78 1.010 0.99
13C-15203,7,8-PeCh 1900 596.70 63.867 1.55 1.197 0.88
13C-142,3,6,7,8-HxChH 2500 1E15.8685 72.63 1.23 0.9%82 1.66
13C*lé2,3,@,6,?,8*h§ D13 25480 2394 .09 85 .76 1.54 1.065% .65
13C—OCDD 5400 AZ80 .29 g5 .61 G.91% 1.142 0.80
13C-2,3,7,8-1CDF 1040 627.10  62.71 0.78 0.7 1.26
13C~1}2{3,7,8fP6C5F 146048 £8% .88 68.59 1.58 1.153 1.22
13C~l;253,4,?,8wHKCDF 2508 1915.34 76.61 ¢.52 3.9740 1.27
13C—1§2;3,4,6,7,8wﬁ§LDF 2520 Z088.66 83.23 G.4 i.04¢ 0.72
CLEANUP STANDARD
37C1—?,§,7,8—TCQD 500 716 .4% 29.58 1.011
(1) for percent recovery are 40%-135%

ibutions for BRTs and ion abundance ratios are
Method BISO.

{cleanup standard) .

March'5, 2010



Lab Name:
Lab Code: CAS
Client Name: ENSR

Matrix {Agquecus/Solid/Leachate}: Selid

Form 1

ECDD/PCDF ANALYSIS DATA SHEET

Use for Sample and Blank Results

SDG Ho. -

Columbia Analytical Services

Method: 8290

Episcde No.:

Lalb Sample ID:

EQGO

)785-001

Sample Wt/Vol: 12.269% g or mﬁ: g

Ingtrument ID: AutoSpec-Ultima

Sample Receipt Date: 10/28/06
Ext. Date: 10/31/08 GO Column:DB-5
Ext. Vol {ul):20.0 Inj. Vol({ul}:1.0 Sample Data Filename: UL7584#1
Analysis Date: 3-NOV-06 Time: 11:34:33 Blank Data Filename: U175
Dijution Factor: 1 Cal. Ver. Data Filename:
Concentration Units (pg/L or ng/Kg dry weight): ng/Kg % Moisture/Li
CONCENTRATION DETECTION (Qual. I0N ABUND. RRT
ANALYTE FOUND LIMIT {1} RATIC (2} {2
2,3,7,8-TCDD # J.08G U * *
1,2,3,7.68-PeCDD 0,342 £.118 g 1.5 1.0G606
1,2,%,4,7,8-HxCDD b ©.112 I8 * *
1,2,3,6,7,8-HxCDD 0.537 0.3102 ) 1.32 1.080
1,2,3,7,8,%-HxCDD G.413 GLLoE 0 1.3% 1.00%8
1,2,3,4,6,7,8-HpCDD 14.120 0.123 Ll 1,02 1.600
GCDD 400768 0.90% P &;* 3.8% 1.400
e e R s BT RS G GG T IR ¥ G52 T.002
1,2,3,7,8-PeCDF G.188 0.085 o 1.41 1.0Ga0
2,3,4,7,8-FelDF * 0.087 u * *
1,2,3,4,7,8-HxCDF 5,486 G.176 W B 1.06 1.000
1,2,3,6,7,8-HxCDF 0.276 0.1658 g L.25 1.0603
1,2,3,7,8,9-HxCD¥F 0.23% v * *
2,3,4,6,7,8-HxCDF O.247 0.3183 J 1.0% 1.018
1,2,3,4,6,7,8-HplDF 3.735 0.161 w B .02 1.G380
1,2,3,4,7,8,9-HpCDF * G.228 U * ®
ooneE 2.173 0.253 J 0.87 1.0G4
Total Tetra-Dioxins L G.G60 U
Total Penta-Dioxins G.342 o 4.118
Total Hexa-Dioxins 4.348 4% 5.102
Total Hepta-Dioxins BS,Gﬁéw{ §.123
Total Tetra-Furans G.S?Tj;, 0.08%
Total Penta-Furans z.680 0 G.087
Total Hexa-Furans 2.795 Y, G.176
Total Hepta-Furans 8.887 y, ¢.i61
{1} CQualifiers: See flag definitiocns
{2} RRTs and ion ratics are specified in Tables 11 and 8, Method §2

AOC Il - Docket No. V-W-'04-C-784-Yard520Rpt
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.98
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CRS, INC. CLIENT ID
2378-TCDF ANALYSIS DATA SHEET
Uge for Sample and Blank Results SWOR2ASD1024065

Lab Nape! Columbia Analytical Services pisode No. :

Client! Name: ENSR Lab Ssmple ID: E0600785-001
Matrixg{gqueous/saliﬁfieachate}: solid Sample Wo/Vel: 12.26%g or mb: g
SamplegRgcaipt Date: 10/728/06 Initial Calibration Date: 08/08/03
Ext . ?%té: 10/31/06 Ingtrument ID: 708
Analys;s'aaCe: 6-NOV-08 Time: 14:46:07 GC Column ID: DB-228
Bx . v;lﬁulé: 20.0 Sample Data Filename: A2LS55537
Tnd. V;liul}: 1.9 Blank Data Filenmame: AZ13555#3
Dilution Factor: 1 Cal., Ver. Data Filename: ARZ1555%2
Concentr%tica Tnits (pg/L or ng/Fg dvy weight): ng/Xg % Molsture: £6.47
: COMCENTRATION DETECTION o ION ABUND. RRT TEF
ANALYTE. FOUND {1} LIWMIT RATIO
2,3,7,8-TCDF * 1.332 (&4 * * *
: : SPIKE CONCENT ., RECOV. TON ABUND. RRT
INT. S?AMDARD CONCENT. {pyl POUND (pg! % RATIOC
13C~233;7,8mTCD? 1G00 514.08 6141 G.7% 1.05
CLEANU%'éT&ﬂDARE
37Cl“%,3,7,8*TCDD 806 328.82 163.23 0.383
fi)'*‘éipdicates non-detected.
TCDFFL
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FORM 2

PCDD/PCDF LABELED CCMPOUND AND
CLEANUP STANDARD RECOVERIES

Lab Name: Columbia Analvtical Services
Lab Code: CAS SDG No.:
Client Name: ENSE

Matrix (Agueous/Solid/Leachate}: Solid

Sample Receipt Date: 10/28/06

Ext. Date: 10/31/06

Ext. Voll{ull: 20.0 Ini. Wol{uli: %.40
Analysis Date: 3-NOV-0& Time: 11:34:33
Dilution Factor: 1

Concentration Units (pg/L or

SPIXE CORCENT.
CONC. (pg) FOUND (po!
LABELED COMPOURDS
13C-2,3,7,8-TCDD 14800 81 .44
13¢-1,2,3,7,8-8eChh 1000 30.75
13C-1,2,3,6,7,8-HxCDD 25350 2182 .55
13C-1,2,3,4,6,7,8-HplDD 2506 1978.83
13C-0CD0 50466 2144.48
13¢-2,3,.7,8-TCDF 160C 74.64
13¢-1,2,3,7,8-PeCDF ERHY ToB .48
13C-1,2,3,4,7,8-HxCDF 2540 1976.58
13C¢-1,2,3.,4.6,7,8~-HpCh¥F 2500 1545 .20
CLERNUP STANDARD
800 801.8%1

39¢1l-2,3,7,8-TCDD

Method:

CLIENT ID.

Page 4 off 12

SWOR2ZASD1024068

Episode No.:

822

Sample Wo/Vol: 12.269 g or mb: g

Initial Calibration Date: 16[?3}06

I
)

Sample Data Filename: UL7584#1
Blank Data Filemame: UL7557#1
Cal.

ng/Kg dry weighti):

Column:

Lalb Sample ID: E{G00785-001

DB-5

Ver. Data Filename: U175

ng/Kg % Moisture/Lipid:

TON

RECOV. ABUND. RRT

% o RATIO(ZY {Z)
78.14 G.79 3.010
73 .08 1.51 1.195
g7.71 1.24 0.992
74%.15 1.06 1.069
62.89 0.91 1.143
§7.46 0.76  C.374
76 .85 1.53 1.1520
79.08 6.53 6.970
77.81 G.45 1,046
100.24 1.010

(1) Contract-required limits Lor pergent refovery &re 40%-135%

{section 8.4, Merhod 8250 .

(2) Contract-reguired Reference Attributions for RR

Ts and ion abundance

specified in Tables 11 and B, respactively, Method 8230,

Thers 15 &

NCTE:

AOC Il - Docket No. V-W-'04-C-784-Yard520Rpt
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o ion abundance ratic for 37014-2378-TICDD (cleanup standard] .

go#1

166.47

MEAN
RR¥

02
.82
.85
.89
.86

o I T v o R

-
.

.C2
.17
.84

(SR

ratios are

' 829072
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Page &
Form 1
CLIENT ID.
BCDD/PCDF ANALYSIS DATLR SHEET
Use for Sample and Blank Results SWO22B8D1024088

Lab Name: Coiumbia Analytical Services Spisede No.:

Lab Cocde: CAS SLG No.: Method: 82%0 Lab Sample ID: EOSGG?SS—OOZ%E
Client Name: ENSR Sample Wo/Vol: 12.68%0 g or ml: g o
Matrix (Rgueous/Sclid/Leachatsl: Bolid Initial Calibraticn Date: 10f;3/06

Sample Receipt Date: 10/28/0C6

Ext. Date: 10/31/0s

Ext. Vol(ul}:20.¢ Inj. Vol{ul)l:1.¢
Analvsis Date: 3-NOV-06 Time: 12:22:55
Dilution Factor: 1

Concentration Units

{pg/L or ng/Kg dry weight): ng/Hg

L AutoSpec-Ultima

bl

Ingtrunent

Filename: U17585$$

lenams: ULl7557H#1.

Ver. Data Fillepame: UL7580#%1
% Moisture/Lipid: 62.69

MEAN

CONCENTRATION DETECTION Qusal ION ARUNDG. RRT

ANALYTE FOUND LIMIT {13 RATIO (2} {2 RREF
2,3,7,8-TC0D * G.044 o * * .89
1,2,3,7,8-PeCDD * G.101 7 ¥ * g.87
1,2,3,4,7,8-HxCDD # G.G%1 g * * .95
1,2,3,56,7,8-HxTDD GU18G 0.083 JF .92 1.0G640 1.05
1,2,3,7,8,9-HxCDD 0.231 4.08% J 1.13 1.0609 .98
1,2,3,4,6,7,8-HplDD 5.077 G.107 B e 1.03 1.000 9.87
CCDD 213.514 0.533 j=4 o.88 1.040¢ 0.98
2,3,7,8-TCDF W [ A u * * 0.82
1,2,3,7,8-PeChF * 0,080 13 * * .85
2,3,4,7,8-PeCDF * 06.678 133 * * G.87
1,2,3,4,7,8-HxCDF 0.260 0,123 BT 1.28 L0040 L.07
1,2,3,6,7,8-HxCDF * G.11%5 U * * 1,15
1,2,2,7,8,9-HxCDF * G.4i65 U * * a.8¢C
2,3,4,56,7,8-HxCDF * $.135 g * * 9-.98
1.,2,3,4,6,7,8-HpCDF 1.5%4 G.120 i, Be¥ L.01 1.006 1.326
1,2,3,4,7,8,5-HpChOF * G.16% o * * 9.97%
cChr 3.288 d.187 Il G.89 1.004 .02
Total Tetra-Dioxins * G.044 U

Total Penta-Dioxins * 3.101 i

Total Hexa-Dioxins 1.848 4 4.083

Total Hepta-Dioxins 15.087 4 0.107

Total Tetra~Furans * 0,127 [

Total Penta-Furans 1.318 % O.078

Total Hexa-Furans 0.953 4% 3.123

Total Hepta-Furans 3.3304 3.12¢

{1} Qualifiers: See flag definitciouns.

{2} RRTs and ion ratios are specified in Tabkles 11 and 8, Method 8290 B2B0FL

AOC Il - Docket No. V-W-'04-C-784-Yard520Rpt
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Page 5 of 12
FORM 2
CLIENT ID.
PCOD/PCDF LABELED COMPCOUND AND
CLEANT? STANDARD RECOVERIES SWCZ2BSD1024063

Lab Name: Columbia Analytical Services Episode No.:

Lab Code: CAS SDG No. : Method: 8230 Lab Sample ID: ED600TB5-002
Client Name: ENSR Sample Wt/Vol: 12.690 g or mi: g
Matrix (Agqueous/Solid/Leachate): Solid Initial Calibracion Date: 10/23/06
Sample Receipt Date: 10/28/06 Ingtrument ID: AutoSpec-Ultima

Ext. Date: 10/31/08 GC Column: DBE-5

Ext. Volful:: 20.0 Inj. Vol{uli: 1.0 Sample Data Filename: UL7585#1

Analysis Date: 3-NOV-06 Time: 12:22:56 Blank Data Filename: U1753574#1

Dilution Factor: 2 Cal. Ver. Data Filename: Ui7580#1

.

Concentration Units (pa/L or ng/Kg dry weight): ng/Kg % Moisture/Lipid: 62.69

TON :
SPIEER CONCENT. RECOV. ABUND. RRT | MEAN
CONC. {(pgl  FOUND (pg) % g RATIC(2) {2) RRF
LABELED COMPOUNDS :
13C-2,3,7,8-TCDD 1000 740.96  T4.10 0.75 1.0610 1.0z
13¢-%1,2,3,7,8-PeCoD 1660 712.29  71.232 1.532 1.196 @ 0.82
13C-1,2,3,6,7, 8-HxCDD 2500 2222.20  88.89 1.26 0.991 ° 0.99
13C-1,2,3,4,6,7, 8~HpCDD 2500 1958.04  78.32 1.03 1.669  0.89
13C-0CDD 5000 3255.11 65,10 0.89 1.142 ° 0.86
13C-2,3,7,3-TCDF 1669 £53.31 65.33 0.78 0.974 . 1.22
13C-1,2,3,7,8-PeCDr 1666 741.28  74.13 1.58 1.153 @ 1.09
130-1,2,3,4,7,8-Hx(DF 2500 1946.27 77,85 0.53 0.970 0 1.17
13C-1,2,3,4,6,7,8-HpCDE 2500 1556.46  78.26 0.4% 1.045 © (.84
CLEANUP STANDARD
37C1-2,3,7, 8-TCOD 800 756.37  $4.55 1.611

{1} Contract-reguired limits Zor percent recovery are 40%-135%

{section B.4, Method 8230}).

Contract-reguired Reference Attributions for RRTs and ion abundance ratios are
specified in Tables 11 and 8, respectively, Method 82%90.

NOTE: There iz no ion abundance ratic for 37C14-2378-TCDD (cleanup standard) .

B2I0F2
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Form 1
CLIENT ID.

PCDD/ PCDF ANALYSIS DATA SHEET
Yge for Sample and Blank Results SWC23A8D1024065

Lab Name: Columbia Analytical Services Epilscde No.:

Lab Code: CAS SNG No.: Metrhod: 8250 Lab Sample ID: EQE00785-003

Client |[Name: ENSE Sample WE/Vol: 13.086 g or mL: g

Matrix  {Agueous/Solid/Leachatel: Selid initial Calibration Date: 10/23/06
Sample |Receipt Date: 10/28/06 Instrument ID: AutoSpec-Ultima
Ext . Date: 10/31/08 GO Column:DB-5
Ext. Val{ull:20.0 Ind. Voliul):1.0 Sample Data Filename: Ul7586#1
Analysis Date: 3-NOV-06 Time: 13:11:19 Blank Data Filename: UL7557#1
Dilutign Factor: 1 Cal. Ver. Data Filename: T17580%1
Concentration Units {(pg/L or ng/Kg dry weightl: ng/Kg % Molsture/Lipid: 39.354
‘ COMNCENTRATION DETECTICOHN Qual. ION ABUND. RRT MEAN
ANALYTE FOUND LIMIT {1} RATIO (23 {2} REF
2,3,7,8-TCDD * G032 (5 * * 0.8%
1,2,3,7,8-PaCiD *® 0.048 4 * * 0.87
1,2,3,4,7,8-HxCDD * 0.064 [ * * 0.95
1,2,3,8,7,8-HxCDD * O.058 g * * 1.05
1,2,3,7,8,8-HxCDD * £.082 g * * 0.98
1,2,3,%,6,7,8-Hp(DD 1.185 0.081 U Eﬁf 1.G6 1.000 0.87
oCDD 15,423 0.180 W H 0.9z 1.000 0.98
2,3,7,8-TCDF * $.088 i * * 0.82
1,2,3,7,8-PeCDF * 0.048 H ¥ * 0.85
2,3.4,7,8-Pe(Dl * G.Ga7 7 * * 0.87
1,2,3,4,7,8-HxCDF * g.035 o * * 1.07
1,2,3,6,7,8-HxCD¥ * 0.033 |83 * * 1.15
1,2,3,7,8,9-ExChDr * 0.047 g * * .80
2,3,4,6,7,8-HxCDF * 0.035 U * * 0.598
1,2,3.,4,6,7,8-EpCDF 0.244 G.073 b B 1.01 1.000 1.36
1,2,3,4,7,8,5-HpCDF *® 0.103 3] * * 0.97
GCprF 0.853 0.1G4 JK 1.086 1.003 1.02
Total Tetra-Dioxins G095 4 0.032
Total Penta-Dioxins ® G.348 5
Total Hexa-Dicxins 0.167 4 4.058
Tetal Hepta-Dioxins 2.788 4 9.081
Total Tetra-Furans 0,218 4088
Total Penta-Furans 0,145 G.047
Total Hexa-Furans O.358 W 4.035
Total Hepta-Furans 3.244 4 G.072
{1} Qualifiers: See flag definitic
(2} RRTs and ion ratios are specified in Tables 11 and g, Method 8290. 823%50F1
. : 27
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FORM 2
CLIENT ID.

PCDD/PCOEF LABELED COMPOUND AND
CLEANUP STANDARD RECOVERIES SWC23A8DL024065

Lab Name: Columbia Analytical Services Episode No.:

Lab Coder: CAS 5D3E Ho.: Maethod: 8280 Lapb Sample ID: E0600783-003

Client Name: ENSR Sample We/Vol: 13.086 g or ml: g

izl Calibraticn Date: 10/23/08

¢t

ni

bl

Matrix {(Aquecus/3clid/Leachatel: Sclid

SampleiReceipt Date: 10/28/06 Instrument ID: AutoSpec-Ultima

Ext. Date: 10/31/06 GC Column: DB-5

Ext. Vel{ual}: 20.0 Inj. Volf{ui): 1.0 Sample Data Filename: Ul758641

Aralysis Date: 3-NOV-0& Time: 13:11:15% Blank Data Filename: ULT755L7H1

Dilution Fagtor: 1 Cal. Ver. Data Filename: UL7580#1

Concenfration Units {pg/L or ng/Xg dry welght): ng/¥g % Moisture/Lipid: 39.54

10N
SPIKE CONCENT. RECOV. ABUND. RRT  MEAN
; CONC. ipgl FOUND(pg) § O RATIC(Z) {2) RRE
LABELED COMPOUNDS
13C-2,3,7,8-TCOD 1006 7E8.01 7580 0.7 1.010 1.02
13C-1,2,3,7,8-PelhD 1000 F4C.47 7405 1.60 1.196 ;.82
13C-1,2,3,6,7, 8-HxCDD 2508 2344.23 g 7 1.25 D.992 0.99
13C-1,2,3,4,6,7, 8-HpCoD 2500 Z24337.53 B1L.5¢ 1.0%8 1L.068 .88
13C-o0nr 5000 3408.4 68.17 0.s0 1.142 0.86
13C-2,3,7, 8-TCDF 1000 £72.3%  £7.24 0.80 0.974 1.22
13C-1,2,3,7,8-PaCDF 1460 76 .34 FE O3 1.55 1.153 1.09
13C-1,2,3,4,7,8-Hx(DF 2504 2117.01 84.68 0.53 0.970 1.17
lBC—.l,2,3,4,6,7,8~HpCDF 2500 Z088.758 83.8%8 .45 1.045 0.84
CLERNUP STANDARD
37C1u2:,3,7,8—’“CDD BGO Te4 A0 g, 04 1.011

(1) Contract-required limits for percent recovery are 40%-135%
{gection 8.4, Method 8230 .

(2} Cont;act—requized Reference Rrttributions Ffor RRTs and ion abundance ratios are
specified in Tableg 11 and 8, regpectively, Method 82%0.

NOTE: There is no ion abundance ratic for 3I7C14-2378-T0DD icleanup standard).

B290F2
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Form L

o

PCOE/ PCDF ANALYSIS DATA SHEET

3

Lab Naﬁei Columbia Analytical Services Episcde No.:

Tae for Sample and Blank Results

Page 7 of 1

CLIBNT ID.

SW(O23B8D10240668

Lab CO%ef CAS SDG No.: Method: B230 Lab Sample ID: E0600785-004
ClientiName: ENSR Sample Wt/Vol: 13.616 g or mL: g
Matrixg{AqueouséSolideeachate}: Solid Initial Calibration Date: 10/23/06
SampleéRéceipt ﬁate: 16728708 Tngtrument ID: AutoSpec-Ultima

Ext. Date: 10/31/06

GO Column:DE-5

Fample Data Filename: UL17587#1

Ext . Vbiﬁul):zﬁﬁo Ini. Vol{uly:1.0
Analysis Date: 3-NCV-0& Time: 13:5%:43 Blank Data Filename: ULl7557§41
nilution Factor: 1 Cal. Vexr. Data Filename: UL758CH1
Concentration Units (pg/L or ng/Xg dry weight): ng/Kg % Moisture/Lipid: 23.00
L CONCENTRATION DETECTION (Qual IS ABUND. RRT MEAN
ANALYTE FOUND LImIT {13 RATIO {2} (2} RRF
2,3r7f8ﬁTCDD * 0.023 U * * 0.8%
1,2,5,7,8-PeCDD * 0.048 U i * 0.87
1,2,2,4,7,8-HxCDD % C.054 U * * 5.95
1,2,3,6,7,8-HxCDD 0.17% 0.0489 J¥ 1.45 1.001 1.05
1,2,3,7,8, 9-HxCDD * 0.053 U * * 0.98
l,2,3?4,6f?,8~HpCEE 4.52% G.080 pLaLN 1.05 1.60¢C 0.87
ocnD o : 169 . 462 0,259 S'dnk G.g0 1.001 0.98
T a3 G bl T g b 0. 73 1.002 0.82
1,2,3 * 0.035 53 * * 0.85
2,3,4, * 0.034 ) * # ¢.87
1,2,3 ¢.124 .05 aﬁ?ﬁ&x 0.80 1.000 1.07
1,2,34 * 6.055 U * * 1.15
i,2,3 * G.078 U * * 0.80
2,3.,4 * 3.065 il * * 0.98
1,2,3, 0.922 8,081 the AT 1.03 1.000 1.386
1,2,3, * G.a73 53 * * 6.87
OCLF 2.108 G.L1B J O.90 1.004 1.02
Total Tetra-Dioxins * 0.023 U
Total Penta-Dioxins * 0.048 U
Total Hexa-Diocxins 1.216 4% .049
Toral Hepta-Dicoxins 12.658 4.050
Total Tetra-Furans 0.3585 0.056
Total Penta-Furans 0.825 % 0.034
Total Hexa-Furans 0.860 4 5.059
Total Hepta-Furans 2.276 4 §.051
(1) Qualifiers: See flag definiti
(2} RRﬁﬁ-and ion ratics are specified in Tables 11 and 8, Method 8230. 82950F1
30 March 5, 2010

AOC Il - Dockét No. V-W-'04-C-784-Yard520Rpt



USEPRPA, ITD Page 7 of 1C
CAS, IHC. CLIENT ID
2378-TCDF ANALYSIS DATA SHEET o
Use for Sample and Blank Results SWO238B8D1024065
Lal Na@e; Columbia Analviical Zervices Episcde Ho.:
Client;Néme: ENER Lab Sample ID: E06CI7E5-004
Matrixé(aqueousfsclidfieac%ata}; solid Sample Wt/Vol: 13.616g or mb: o
Sample%ﬁécei;t Date: 10/28/06 Initial Calibration Date: 08/06/03
Ext. Zat%: 10/31/06 Inscrument ID: 708
Analysis Date: &-KDOV-06 Time: 15:21:14 GC Column ID: DR-225
Ext. Voliuli: 20.0 Sawpls Data Filename: A2L5LH5HE
Ing. Moi%ul): 1.5 Blank Data Filename: AZISS55H#3
Dilution Factor: i Cal. Ver. Data Filename: A21555#2
Concen£rétion Units {pg/L or ng/Xg dry weight): ng/Kg ¥ Moisture: 23.00
CONCENTRATION DETECTION o ITON ABUND. RRT TEF
ANALYTE FOUND {1 LIMIT RATIO
2,3,?.,,.8;TCDF * 5,582 U * * *
P SPIEKE CONCERT. RECOV. ION ABUND. RRT
INT. S'gf‘.ﬁi:\fDARD CONCERNT. {(poi FPOUND {py) % BEaTTIO
13C—2:',3,:7,8—TCD? 180¢C 5£0.54 56.08 .81 1.85
CLEANU§ STANDARD
37(?1—:?3.,3,7,8—’3?(21}}} 800 787.01 58.38 0.95
(1)'**_indicates non-detected.
TCDFEL
AQOC Il - Docl 'éet NO V-W-'04-C-784-Yard520Rpt 48 March 5, 2010
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FORM 2
CLIENT ID.
PCOD/PCDF LARELED COMPOUND AND
CLEANUP STANDARD RECOVERIES SW023BSD102406S

Lab N&%e: Columbia Analytical Services Episocde Ho.:

Lab Code: CAS SDG No. : Method: 8290 Lab Sample ID: E0600785-004

Client] Name: ENSR Sample Wt/Vel: 13.616 g or ml: g

Matrix {(Aquecus/Solid/Leachate}: Sclid Initial Calibration Date: 10/23/06
Sample ' Receipt Date: 10/28/068 Instrument ID: AutoSpec-Ultima
Exz. Date: 10/31/06 G Column: DB-S

Ext. Voll{ul}: 20.0 Imt. Vellul}: 1.8 Sample Data Filename: UL7587#1

is Date: 3-NOV-06 Time: 13:59:43 Blank Data Filename: UL7557#1

Analys

Very. Data Filename: U17580#1

Dilutibn Factor: 1 Cal.

Concen?ratiom Units (pg/L or ng/¥g dxry weight): ng/Kg % Moisture/Lipid: 23.00
IoH

SPIKE CORCENT. RECOV. ABUND. ERT MEAN

é CONC. {pg}  FOUNDipg) % D RATIOC(2) (2} RRF

LABELEDR COMPOUNDS

13C-2}3,7,8-TCDD 1000 751.7L  75.17 0.7 1.010 1.02
13¢-1)2,3,7,8-PeCDD 1060 705.66  70.57 1.55 1.196  0.82
13C-1,2,3,6,7,8-HxCDD 2500 2171.44  86.85 1.25 0.991  0.99
13C-1,2,3,4,6,7,8-H5pCDD 2500 1755.85  70.23 1.02 1.068  0.89
13C-0¢DD 5600 2568.46  51.37 0.90 1.142  0.86
13C-2,3,7,8-TCDF 1009 662 .84  65.28 6.79 0.975  1.22
13C-1,2,3,7,8-PeCDF 1000 733.77  73.28 1,56 1.153 1.09
13C-1,2,3,4,7, 8-HxCDF 2500 2011.81 80.47 0.52 0.96%  1.17
13C-1,2,3,4,6,7,8-HpCDF 2500 1808.34  72.33 0.44 1.045  0.84
CLEANUP ‘STANDARD
37C1-2,3,7,8-TCDD 800 762.31  95.29 1.011

{1} Contract-required limits for percent recovery are 40%-1335%
{seqtion 8.4, Method 8250 .

{23 Concyact—require& Reference Attributions For RRTs and ion zbundance ratrios are
spedalied 1in Tables 11 and 8, respectively, Method 8290,

NOTE: Thére is no ion abundance ratis For F7CL4-2378-TCDD {cleanup standard) .

8230F2
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Lab Name:

Lab Code:

Columbia Analyitical Ssrvices

Clienti Name: BNSR

Matrix: {Aguecus/Sclid/Leachate}: Solid

PCERD/PCDF ANALYSIS DATA SHEET
Use for fJample and Blank Results

CAS SDE Ho.:

SampiezReceipt Date: 10/28/08

#xt. Date:

Ext. Vol

Analysis Date: 3-NOV-06 Time: 14:48:08

Dilutibn

Concenkration Units {pg/L or ng/Kg dry weight}: ng/Kg %

ANALYTE

2,3,7:8-TCDD
1.2,2307,8-PelDD
1,2,3,4,7, 8-HxCDD
1,2,3.6,7,8-Ex0DD
1,2,3:97,8,9-HxCDD
1,2,314,8,7,8-HpCDD
oCoD

2,3,7,8-TCDF
1,2,3}7,8-PeCDF
2,3,4,7,8-PeChF
1,2,3,4,7,8-HxCDF
1,2,3.6,7,8-HxCDF
1.2,347,8, 9-HxCDF
2,3.4,6,7, 8-HxCDF
1,2,3,4,6,7,8-HpCDF
1,2,3;4,7,8,9-HpOD¥F
CCDF

{ul}:20.0

Factor: 1

10/31/06

Total {Tetra-Dioxins
Total Penta-Dioxins
Total Hexa-Dioxins
Total Hepta-Dioxins
Total Tetra-Furans
Total Penta-Furans
Total Hexa-Furans
Total Hepta-Furans
{1} Qualifiers: See

{2} RRTe and ion ratios are specified

Ins. Veoliul):1.0

CENTRATION

FOUND

% A 4 %

L‘k)\.ﬁ

=N
b
L I SR ST ¢+ JR

L

@
)
v

L I S T
=

flag definicions.

ot}
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Page 8 of 12

%
CLIENT ID.

SWO24ASD1024068

Epigode No.:

Lab Sample ID: ELECGQG785-005
Sample Wt/Vol: 10.8%3 g or mL: g
Tnitial Calibration Date: 10/23/0s6
Ingtyument ID: AutoSpec-Ultima

GC Column:DB-5

Sample Data Filename: Ul7588#1

Blank Data Filename: ULl7557%#1

Cal. Ver. Data Filename: UlT7580#1

% Moigture/Lipid: 35.60

ION  Cual. ION ABUND. RRT MELN
{1} RATIO (2} {2} RRF

U ¥ * 0.89

31 * * 0.87

L # ® 0.95

3] * * 1.05

U * * D.98
BT 1.08 1.000 O.87
W pd o.52 1.001 G.98
U ® * 0,82

3 * * 0.85

g * * 0.87

* * 1.07

U * * 1.18

U * * 0.80

s * * 0.98

U * e 1.35

u * * G.97

U * * 1.02

Lo B o I v}
du U1
[EEIN Y R

L e I oo T o Bl o B o B

oo

Tapbiles 11 and 8§,

Method 8290.

8230F1
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Lab Name: Columbia Analytical

Lalbb Code: CAS 800G HNo.:

Client
Matrix
Sample
Bxt. D

Ext . Vi

Analysf'

Diluti

Concen

LABEL

13C-243
13C-1,;
13C-1;
13C-1)
13C-0¢

13C-2
13C-1
13C-1
13C-1

CLEANU

37CL-

Page 8 of

FORM 2
CLIENT ID.
BPCDD/ PCDF LABELED COMPOUND RND
CLEANUP STANDARD RECOVERIES SWOZ4ASD1I0Z24068

1 Services Episode No.:
Maethod: 8290 Lab Sample ID: E0600785-005

 Name: ENSR Sample Wo/Vol: 10.593 g or mb: g

 {Agueous/Solid/Leachate] : Solid Initial Calibration Date: 10/23/06
Receipt Date: 10/28/06 Insgtyument ID: AutoSpec-Ultima

ate: 10/31/06 GC Column: DB-5

ml(ul): 20.0 Ini. Voliul}: 1.0 Sample Data Filename: ULl7588#1

Le Date: 3-HOV-06 Time: 14:48:08 Blank Data Filename: U1l7557#1

onn Factor: 1 Cal. Ver. Data Filename: Ul7580C#1
fration Units (pg/lL or ng/Kg dry weight): ng/¥g % Moisture/Lipid: 35.80

I0N
SPIEE CONCERT. RECOV. ABUND ., RRT MEAN

g CONC. {pgl  FOUND (pg) % ¢ RaTIO(Z} (2] RRF
ED COMPOUNDS

3.7,8-TCDD 1000 75Z2.84 75,28 .78 1.010 1.02
2,3,7,8-PelDD 1066 FTEFLZER 75,72 1.58 1.188 0.82
2,3,6,7,8-HxCDD 25006 2338.82 53.55 1.25 0.9391 0,98
@Q,B,%,é,?,%mHDCDB 2500 1871.7C TE.87 1.05 1.068 0.83
;DD 5000 3155 .30 £3.11 5.92 1.142 0.86
_3}7,8_TCDF LO0O 586 .45 68 .65 .78 0.5974 1.22
2,3,7,8-PeCDF 1500 764 .84 76 .48 1.59 1.153 1.09
2,3,4,7,8-HxCDW 2506 2085 .32 83.97 0.53 2.%869 1.17
,2,3,4,6,7,8+HpCDF 2500 1L285.05 72,40 .45 1.045 0.84
7 STANDARD
2,3,7,8-TCDD 200 783.89 29.24 1.010

(1) Contract-required limits for percaal recovery are 40%-135%
{section 8.4, Method 8280} .

(2 Cont;a;tmrequirad Reference Attributions for RRTs and ion abundance ratios are
specgfled in Tables 11 and 8, respectively, Method 8280,
NOTE: There is no ion abundance rarioc for 37CL4-2378-7CDD (cleanup standard)
829CF2
34 March 5, 2010
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f]

Form
CLITENT ID.

DOOD/ PCDF ANALYSIS DATA SHEET
Use for sSample and Blank Results

SWOZ3ASD102406D0

Lab Name: Columbia Analytical Services Episode No.:

Lab Coﬂ@: CAS 8DC No.: Merhod: 8280 Lab Sample ID: EG6007B5-008

Client;Name: ENER Bample Wt/Vol: 15.177 g or wmlL: g

Matrix {Aqueous/Solid/Leachate}: Solid Initial Calibration Date: 10/23/06

Samplegﬁeceipt Date: 10/28708 Instrument ID: AutoSpec-Ultima

Zxt. Date: 10/31/06 3C Column:DR-5

Bl
L]

Ext. Vpl{ul}:20.8 T, Voli{ul):l Sample Data Filename: UL7585#1

Analysis Date: 3-HOV-06 Time: 15:35:33 Blank Data Filename: ULl7557H#L

Dilutiﬁn Factor: 1 Cal. Ver. Data Filename: Ul7580#1

Concentration Units {pg/L or ng/Xg dry weight): ng/Kg % Moisture/Lipid: 48.15

; CONCENTRATION DETECTION Qual. ION ABUND. RRT MEAN

ANALYTE FOUND LIMIT 11} RATIO (2] (2) RRF
2,3,7.8-7TCDD * 0.038 U * * ¢.89
1,2,3,7,8-PeCDD * 0.057 U * * 0.87
1,2,314,7,8-ExCDD * 5.03%4 U * * 0.95
1,2,3:6,7,8-HxCDD * 0.086 153 * * 1.03
1,2,3;7,8, 9-ExCDD * 0.09% U * * 0.98
1,2,3,4,8,7,8-HpCDD 2.993 0.076 U_BT 1.06 1.000 0.87
oCDD 46 .484 ¢.233  u & 5.52 1.001 0.58
2,3,7;8-TCDF * 5.088 U * * 0.82
1,2,357,8-PeCDp * 0.04% U * * 0.85
2,3,417,8-peChF # ¢.048 5 * * G.87
1,2,3/4,7,8-HXCDF 0.130 0.076 wWBS .11 1.000 1.07
1,2,3,6,7, 8-HxCDF * 9.07 U * * 1.15
1,2,3,7,8, 9-HxCDF * 6.101 U * * 0.80
2,3,4,6,7,8-HXCDF 0.097 0.083 T 1.1z 1.018 0.98
1,2,344,6,7,8-HpChy 0.831 U.068  WiBax 1.33 1.000 1.36
1,2,3,4,7,8,9-HpCDF * 0.0%6 U * * 0.97
OCDF | Z.207 0.181 J ¥, 90 1.004 1.02
Total [Tetra-Dioxins 5.493 UL G.036

Total PPenta-Dioxins 03.225 73 3. G587

Total Hexa-Dioxins 1.168% Y. 086

Total Hepta-Dioxins 7.58% 4 076

Total [Tetra-Furans 1,258

Total Penta-Furans 1. &7

Total Hexa-Furans a.

Total Hepta-Furans L.

(1) OQualifiers: See flag de

11 and &, Method 8290. B§230F1

e
<
L3

(2} RRTe and ion rat
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Page & of 12
FORM Z
CLIENT ID.
PCDD/PCDF LABRELED COMPOUND AND
CLEANUP STANDARD RECOVERIES SWOZ3A5D1024060
Lab Naﬁe: Columbia Analytical Services Episcode No.:
Lab Cote: CAS SDE No Merhod: B220 Lab Sample ID: BEO600785-006
Client Name: ENSR Sample Wt/Vol: 15.1%7 g or wl: g
Matriwx {Aguecus/Sclid/Leachate): Bolid fnitial Calibration Date: 10/23/06
Sample@Receipt Date: 10/28/08 Instrument ID: AutoSpec-Ultima
Ext. Dite: 10/31/08 GC Column: DB-5
Ext V#l{ui}: 20.0 Inij. Vol{ul;: 1.0 Sample Data Filename: T17589#1
Analysfs Date: 3-NOV-06 Time: 15:36:33 Rianik Data Filename: UL75578#1
Diluti?n Factor: 1 Cal. Ver. Data Filename: UL758C#1
Concentration Units tpa/L or ng/RKg dry weight): ng/Kg % Meisture/Lipid: 48.15
ION
SPIKE COWCENT. ERECOV. ABUND . RRT MEAN
: CONC. (pg)  FOUND {pg) ¥ ¢ RATIO{Z) (2} RRF
LABELED COMPCUNDS
13¢-2 3,7;8 -TCDD LG0U 73613 F3.40% Q.78 1.01¢ 1.02
13C-1,2,3,7,8-BeCDD 1000 TG4 .41 .44 1.54 1.196 0.82
13C-1p2,3,6,7,8-HxCDD 2500 2145 .62 85.83 1.23 .981 0.58
13C-1}2,3,4,6,7, 8~HplhD 2506 1882.71 67.31 1.06 1.068 0.89
13c-0odDD 5000 2358.57 47,18 .88 1.142 0.86
13C-243,7,8~-TCDP 1006 E30.26 63,03 0.77 0.974 1.22
13C-1;2,3,7,8-PeCDF 1600 743 .08 74 .31 ¥.57 1.153 1.08
lBC—EZE,B,é,T,S—HXCDF 2500 207077 82 .83 80.53 6.963 1.17
13¢-1,;2,3,4,6,7,8-HplD¥ 2R00 1684£.49 57.46 0.45 1.045 0.84
CLEANUR STANDARD
3?Cl—:§3,7,8°TCDD gC0 7689 .54 g6 .19 1.011
(1) Congract-regquired limits for percent recovery are 40%-135%
{sedbion 8.4, Method 8230} .
(25 Cont%ag ~required Refersnce Attributiong for RRTs and ion abundance ratios are
specdified in Tables 11 and 8, respectively, Method 8280,
NOTE: There is no ion abundance ratio for 37014-2378-TCDD (cleanup standard) .
8290F2
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Lab Nameé: Columbia Analytical Services

Form

1

PCDD/PCDF AWALYSIS DATA SHEET
Uge for Bample and Blank Results

Episode No.:

Page 10 of 12

CLIBNT ID.

EWOZOABDLOZE068

i0/23/06

Lab Coéé: CARS SG Ho. o« Method: 8290 Lak Sample ID: EC600785-007
Clientéﬁame: ENSR Sample Wt/Vol: 11.085 g oxr ml: g
Matrixz%Aqmeeuﬁsziid}Lﬁachate}: Solid Initial Calibration Date:
Sampleiéecei?t Date: 10/2B/06 Instrument ID: AutoSpec-Ultima
Ext . D;te: 10/21/086 aC Column:DB-5
Ext. Vel{ul):20.0 Inji. Voliulf:1.0 Sample Data Filsname: U175%50#1

7 Blank Data Filename: UL75574#1

Analysis Date: 3-NOV-06 Time: 16:24:5

Dilutidn Factor: 1

Cal.

Concenjfation Units {pg/L or ng/Fg dry weight):

ANALYTE: FOUND LM

S
-y

Loy
o
i

e
5
S
)
[

b

t

L o B R I T

-

[l SR e e I S A @ T = = |
<
]
T
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~I O 3 s AT W

~

Dol W s W

H
.7, 8~EpCD¥
8, 9-HpCDF

-
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M
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=1
T
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O o
n»
b~
<
o
o

e
O
%3
o
o

1 Tetra-Pioxins

Total Penta-Dicxins

Total {Hexa-Dioxins

Total Hepta-Dioxins I.
Total {Tetra-Furans

Total Penta-Furans a.
Toral Hexa-~Furans G.
Total Hepta-Furans * .
(1) Qualifiers: See flag definitions.
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in Tables 13 and 5,

CONCENTRATION DETECTION
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ION ABUND. RRT
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Ver. Data Filename: UL7580#1

30.54

MEAN
RRE

HMOP OO OO0 00OOO

Method B8290.

.89
.87
.85
.05
.98
. B7
.98
.82
.85
.87
07
15
.80
.98
.36
.97
.02
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Lab Na;eé Columbia Analyt
Lab Coﬁe; CAg SDGE Ne.
Clienti&ame: ENSR
MatrixééAqueausfSolid!Lea
Sampl@;Receipt Date: 16/2
Ext. D%té: 10/31/08

Ext . Vﬁl(ul}: 2G.0 In
AnalyséséDate: 3-NOV-08
Diiuti;ﬁ.Factor: 1

Concenbration Units

LABELED COMPOUNDS
13C-2;
13¢-1)
13C-1
13C-1}
13C-0

[\J

(’)("}ﬂ(}

L3
3
3
3

Bk e
AP M

CLEANUZ STANDARD

37C1-2,3,7,8-TCDD

(1) Contract-reguired limi

bd

PORM

2

PODD/ PCDY LARELED COMPOUND AND

CLEANUEF STANDARD R

iral Seyvices

5

Methed:

chatel: Solid

I

8/0%

Vol{ull:

Time: 16:24:57

SPIKE “awc
CONC. (pg) FOUN
1600 66
1000 57
2500 20¢
2500 1733
5000 2673
1000 604
1060 704
2500 1981,
2500 18693 .
500 715

e

ts for percent

ERIReL

]

ey
BCG

2280

Episocde No.:

Lab Sample

VERIES

Sample Wo/Vol:

Initial

Calibration Date:

Ingtrument 1ID:

(pa/L or ng/¥g dry weight}:

Page 10 of 12

CLIENT ID.

SWOZOASD102506S

ID: EQG00785-007
11.085 g or mh: g
10/23/08

AutoSpec-Ultima

D3¢ Column: DB-B5
Sample Data Filename: U17590#1
Blank Data Filename: Ul7557#1
Cal. Ver. Dara Filename: UL7580#1
ng/¥g % Moisture/Lipid: 30.54
10N
ENT. RECGV . ABUND. RBRRT MEAN
o ipgl % ¢ RATIC(Z) {2) RRF
73 ae .57 0.75 L.91C 1.02
76 67.78 1.53 1.187 0.82
42 83.62 1.26 G.9%1 0.99
.74 53,38 1.08 1.069 0.89
.53 53.58 0g.92 1.143 0.8¢
L30 60.43 0,78 §.875 1.22
B FH.47 1.58 1.153 1.08%
7a Fe.27 .52 0,376 1.17
58 &7.74 0.45 L.048 0.84
46 89,43 1.011
overy ars 40%-135%

rence Attributions for RRTs and ion abundance ratics are

{section 8.4, Method BZ30)
{2} ConHract-required Ref

spegified in Tables 11 and 8, respectiv
NOTE: There is no ion abundance ratic for 3
AOC Il - Dock et No. V-W-'04-C-784-Yard520Rpt
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{cleanup standsxd) .
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Form 1
CLIENT ID.

BPCDD/PCDF ANALYSIS DATR SHEET

Use for Sample and Blank Regults SWOO1IASDLIG23068

Lab Ndmet Columbia Analytical Services Episode No.:
Lab Cade: CAS SDG No. s fet)

Clientt Name: ENSR

Matrix {Aqueous/Solid/Leachateal: Salid Tnitial Calibration Date: 10/23/06
Sampieé?eceigt Date: 10/28/06 Instrument ID: AutoSpec-Ultima
ExC. ?éte: 10731708 GC Column:DB-5

Ext. n§1£u1}:2e.c Inj. Voliui}?:1.0 Sample Data Filename: UI7592#1

AnalysﬁsgDate: I-HOV-06 Time: 20:03:28 Blank Data Filename: UL7557#1

pilutilen Factor: 1 Cal. Ver. Data Filename: Ul7591#1

Concentration Units {(pg/L or ng/Kg dry weight): ng/Kg % Moisture/Lipid: 28.24
Lo CONCENTRATION DETECTION Qual. ION ABUND. RRT MEAN

BNALYEE FOUND LIMIT (1) RATIO (2) (2} RRF
2,3,7,8-TCDD * 5.028 U * % 0.96
1,2,3%,7,8-PeChD * G.G55 & * * 0.91
1,2, 34,7, 8-Hx<DD % 0.658 U * * 0.94
1,2,%,6,7, 8-HxCDD 0.509 o.052 J 1.29 1.000 1.058
1,2,3 7,8, 9-HxCDD * G.057 ) * * 0.95
1,2,34,6,7,8-HpCD 10.648 0.079 4 1.08 1.000 0.93
OCDD b 23985 0.071 b~ ] 0.50 1.000 1.02
2,3, 7, B+ TCDF * 5.056 u ® * 0.93
1,2,3,7,8-PeCDF * 0.042 U * * 0.954
2,3,4,7,8-PeCDF * 0.041 u * * 0.96
1,2,3,4,7, 8 -HxCDF D.330 0.104 W B 1.31 1.000 117
1,2,3,6,7, B-HxCDF * 9.1.00 U * * 1.22
1,2,3,7,8, 3-HxCDF * 0.157 U * * 0.78
2,3,44,6,7, 8-HxCDF * 0.120 U # * 1.02
1,2,3;4,6,7,8-HpCDF 3.715 0.100 ¥ 1.03 1.000 1.45
1,2,3,4,7,8,9-HpCDF * 0,154 U * * 0.94
OCDF | $.657 4 0.0%4 0.83 1.004 1.14
Totall Tetra-Dioxins * 0.028 U

Totali Pénta-Dioxing * 3.058 U

TetalliHexa-Dioxins 1.515 % §.0582

TotaliHepta-Dioxing 18.583 0.075%

TotaliTetra-Furans * 0.058 9

TotallPanta-Furans * 0.041 U

TotaliHexa-Furans 6.161 8.100

TotalliHepta-Furans 15,884 3,100

(1) Qualifiers: See flag definitions.

(23 RRTs ‘and ion ratios are specified in Tables 11 and 8, Method B8Z%0. R2IYOFL
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Memorandum
Date: August 22, 2007

To: Lisa Bradley/Wesiford

From: Linda SulkowskiW estford

Subject: Data Validation

Boron and Uranium Analyses

Yard 520 Background Scil Sampling
Pines Area of investigation, indiana

GEL SDGs 185248, 185253, and 185256

01776-036-111

e o
Distribution; D. Simmons/iWestiord PI083

SUMMARY

Full validation was performed on the data for 28 soit samples and three agueous equipment bianks
analyzed for boron and uranium using SW-846 method 6020, Total uranium results were calculated
from the sum of uranium isotope 235 (U-235) and uraniym isotope 238 (U-238). The samples were
collected at the Pines Area of Investigation in ndiana on Aprit 30 and May 1, 2007 and submitted to
General Engineering Laboratories, LLC {GEL) in Charleston, South Carclina for analysis. GEL
processed these samples under sample delivery groups (SDGs) 185248, 185253, and 185256,

The analytical data were evaluated with reference to the "USEPA Contract Laboratory Program National
Functional Guideiines for norganic Data Review” {February 1894 and Ociober 2004) and the quality
control (QC) criteria specified in the analytical method and/or the Quaiity Assurance Project Plan
(QAPP) for the Remedial %nvestigatioa/izeasibiléty Study (RIFS) for the Pines Area of Investigation.
Meodification of the Functional Guidelines was performed to accommodate the non-CLP methodoiogy.

In general, the data appear vaiid as reported and may be used for decision meking purposes. No data
were rejected. Several data points were qualified due to noncenformances of certain QC criteria (see
discussion balow).

SAMPLES

The samples inciuded in this review are listed below.

Sampie ils
T T S8003A%80430058 ]
S5S005A580430078
SS009ASS0430078
SS009ASS043007D  SS012A8S0430078 T
|__{Field dupiicate of SS009AS50430075) e
_ AT R e e e T 1

March 5, 2010
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Sample iDs Sample iDs
SS8012A550430070 58013A880430075
(Field duplicate of S5012A550430078)
55015A85043007S% SS016A85043007S
58023A5504300758 55024AS550430078
5S025A850430075 SE001A850501079
S5007AS80501078 SSO10ASS050107S
SS011A880501075 5S014A530501075
SS01BASS050107S 58019A850501078
S5020A550501078 88021A53050107S
58021ASS050107D S8022A580501075
{Field duplicate of SS021ASS0503 075}
SS00BASS050107S 58017A550501078
35003A55043007R SS012A850430078
{Equipment blank} {Equipment biark)
58021ASS0501078
{Equipment blank)

REVIEW ELEMENTS

Sample data were reviewed for the following parameters:
e Agreement of analyses conducted with chain-of-custody (COC) requests
¢ Holding times/sample preservation
¢ Inductively coupled plasma/mass spectrometry (ICP/MS) tuning
s Calibrations
¢ Laboratory bianks/equipment blanks/field blanks
¢ ICP interference check sample resuilts
¢ Matrix spike/matrix spike duplicate {MS/MSD) resuits
¢ Laboraiory duplicate resuits
s Field dupiicate resuilts
¢ Internal standard performance
= {CP serial dilution results
¢ Laboratory control sample (LCS) resuits

¢ Sample quantitation/detection iimit results

PI083 2
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DISCUSSION

Agresment of Analyses Conducted With COC Reguests

Sample reports were reviewad against the anaiytical requests as designated on the COC and
subsequent communications between ENSR and the laboratory. The following discrepancies wera
noted.

»  The iaboratory received two extra bottles labeled as SS01 BASS0430078 but the time of
coliection did not match the COC for sample SS018ASS0430078S. The time of collection on the
bottles matched the time of collection for sample SS015ASS043007S. The laboratory notified
ENSR of the discrepancy and correctly iogged in these extra bottles with a correct sampie iD of
SS015AS8043007S using the sampling collection times.

e Sample SS017ASS050107S was not listad on the COCs received by the laboratory. ENSR
subsequently submitted a COC to the laboratory with this sample listad.

e The COC indicated that three containers for sample SWO0SASS043007S and one container for
sample SWOCSASS043007D, the field dupiicate of SWOOBASS043007S, were submitted to the
laboratory. The laboratory noted on the Cooler Receipt and Preservation Check Form that four
containers were received for sample SWO0SASS043007S, and that the taboratory did not
receive any containers for sample SW009ASS043007D. Since these samples ware a fisid
duplicate pair, the laboratory logged in three containers as sample SWO0SASS0430078 and
Gne container as sample SWO09ASSC436070 as instructed by ENSR.

Holding Times/Sample Preservation

All samples were digested and analyzed within the method-specified holding time.

The chemical preservation for all samples was acceptable. The cooler temperature was 4°C upon
receipt at the taboratory, which was within the acceptance criteria of 4+ 2°C.

ICPMS Tuning

A tuning solution containing elements representing the mass regions of intarest was analyzed at the
beginning of each analyvtical sequence. The percent relative standard deviations {%RSDs) met the QC
acceptance crifarion of <5%.

Calibrations

All criteria were met for the calibration curves and the initial and continuing calibration verification
(ICV/CCV) standards.

Although the analysis of a low leve! check standard is not required by SW-846 method 8020, the
laboratory chose io analyze low-level check standards containing uranium isotopes and borom.  An
acceptance limit of 100 % 20 percent recovery (%R} was used 0 evaluate these standards. The
following table summarizes the standard recoveries that fell outside the QC acceptance criteria and the
associated samples.

March 5, 2010
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Date Analywed Standard Analyie %R True Value
5/14/07 CRDLOY U-235 71.4 0.0014 ug/l.

Asscciated Samples: All soif samples.

Date Analyzed Standarg Anaivie Y True Value
5/15/07 CRDLO1 1-235 143 0.0014 pg/L

Associated Samples: Equipment blank samples S3003A850430078, SS01 2A5S043C07B. and

S8021A550501078.

Sample results were qgualified as follows:
s If the %R was < 80%, and the positive sample result was < 2x the concentration of the check
standard, then the paositive result was qualified as estimatad biased low (J-).

e Hihe %R was < 80%, and the positive sample result was > 2x the concentration of the check
standard, then the result was accepted ungualifiad.

e If the %R was < 80%, then the nondetect result was estimated (UJ).

e i the %R was >120%, and the positive sample result was < 2x the concentration of the check
standard, then the positive result was qualified as estimated biased high (J+).

¢ [lthe %R was >120%, and the positive sample result was > 2x the concentration of the check
standard, then the result was accepted ungualified,

sl the %R was >120%, then the nondetect result was accepted unqualified.

Laboratory Blanks/Equipment Blanks/Field Blanks

There were no field blank samples associated with this sample set. No validation action was necessary
on this basis, as this was consistent with the requirements of the QAPE.

The equipment blanks associated with the sail samples in this sample set are listed in the table balow.
Target analytes were not detectad in the equiprment blanks,

I Sample ID SDG
SS003AS50430378 This SDG ’
$S012A580430078 This SDG

i 58021ASS0501078 This SDG

All sample and laboratory blank resuits were reporied down o the method detection it ML) and
nondetects were reported at the MDL, Blank actions, if applicable, were applied based on the February
1894 National Functional Guideiines rather than the 2004 guidelines since all nondetect results were
reperted at the MDL. The gualifiers associated with the blank actions; however, are consistent with the
2004 guidelines.

Uranium isotopes and boron were not detected in the laboratory preparation blanks or in the initial and
continuing calibration bianks {iCBs/CCBs).

ICP Interference Check Sample Besuits

All criteria were met for the analyses of the ICS AB solutions.

March 5, 2010
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Boron (4.53 ug/l) was detected at a concentration > the MDL in the ICS A sofution associated
with soil samples SSO09ASS0430070, SS015A8S8043007S, and S8017A85043007S. Since
interference analyte data was not provided by the laboratory, positive results for boron in these
samples were qualified as estimated biased high (J+).

Boron (5.53 ug/l) and U-238 (0.074 ug/l) were detected at a conceniration greater than the
respective MDLs in the ICS A soiutions associated with equipment Dblank samples
SS003A8S043007B, S5012A8S0430078, and SS021ASS0501078. Boron and U-238 were
not detected in the equipment blank samples SS003ASE8043007B, SS012AS80430078, and
SS021ASS0501078. Qualification of the data was therefore nct required.

MS/MSD Resuylis

MS/MSD analyses were performed on soil samples S5009A55043007S, SS015A880430078, and
S5012AS50430078. The %Rs and the relative percent differences (RPDs) of the spiked target
anaiytes were within the QC accepiance criteria for sample results that were <4x the amount spiked.

The iaboratory did not perdorm a post-digestion spike but chose to perform a pre-digestion snike
instead. No validation action was taken since it is the opinicn of the validater that the pre-digestian
spike is an equivalent indicator of the accuracy of the analytical procedure and a better indicator of the
accuracy of the digestion procedure.

Laboralory Duplicate Resulis

Laboratory duplicate analyses were not performed on a sample from this sampie sef. The laboratory
used the MS/MSD analyses performed on soif sampiles SS009A880430078, SS015A88043007S, and
S8012A85043007S to demonstrate precision,

Field Duplicate Besuits

The following field duplicate pairs were associated with the samples in this data set:

B Sample Ds SDG

| SS009ASS043007S/SS009ASS50430070 This SDG
$5012A850430075/SS012ASS043007D This SOG N
S8021ASS050107S/S5021ASS050167D This SDG

The tollowing table summarizes the relative percent differences (RPDs) of the detected analytes in field
duplicate samples SSO0SASS043007S and SS008A580430070, which were reported in this SDG. The
RPDs met the acceptance criterion of <30%.

SS005ASS043007S

SS8008A55043007D

Anaiyie BeD
{mg/Xg) {mg/Kg)
Boron 3.3 3.4 3
Total Uranium 0.440 0.450 2
1)-235 0.6032 0.0029 10
L-238 0.440 0.450 2

PI083
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analytes in field duplicate samples
ch were reported in this SDG. The RPDs met the

Analyte SS012A550430078 SS5012A85043007D aPD
(malKg) {mg/Kg)
Total Uranium (.20 0.91% 5
U-238 0.20 0.20 o

The following table summarizes the RPDs of the detected analytes in fie
S8021AS8050107S and SS021AS8050

acceptance critericn of <30%.

It duplicate samples
1070, which were reported in this SDG. The RPDs mei the

E5021AS8580501078

SS021ASE050107D

Analyte HED
{ma/Kg) {mg/Kg}
Boron 3.2 7.4 22
Total Uranium C.o8 1 2
U-235 0.00684 0.0068 8
U-z238 0.97 1 3

Internal Standard Performance

The internal standard performance was within the QC acceptance criteria in all sample analyses.

ICP Serial Dilution Besults

Serial dilution analyses were performed on sampies SS009ASS043007S, SS015A88043007S, and
SSO12AS5043007S. The percent differences met the acceptance criteria.

LCS Resulls
The %Rs met the QC acceptance criteria for the LGS analyses.

Sample Quaniifation/Detection Limit Besults

Sample resuits were spot checked. No discrepancies were noted.

Hesults between the IDL and the SQL were flagged with & “B” by the laboratory on the Form is. The “B”
qualifier was crossed-off during validation and replaced with a "J” qualifier to indicate that the result was
estimated due 1o uncerdainty below the SQL. It should be notad that no bias codes (+ or -) were applied
to this "J" gualifier, even if a bias was indicated by other QC nonconformances. in addition, if a resuit
initially reported as detected and flagged with 2 "B" was subsequently negated {qualified as Uj due 1o
biank contamination then the overall qualification was *UJ" to indicate an asiimated nondetect.

Since the total uranium result was based an the calculafion of the individual U-235 and U-238 results,
gualifications made to the individual resuits ware applied to the total uranium result. For instance, if the
U-235 resuli was estimated (J} then the total uranium result was estimated. In addition, if the U-235

March 5, 2010
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result was qualified as nondetect due to biank contamination then the U-235 result was not used to
determine the lotal uranium result,

The positive results for uranium isotopes and boron were reporied 1o the MDL. Nondetect results wers
flagged as “U” at the MDL.

All scif samples were analyzed at 2x dilutions due to the matrix of the samples. Reporting limits, MDLs,
and/or sample results were adjusted accordingly.

PI0R3 7

March 5, 2010
AOC Il - Docket No. V-W-'04-C-784-Yard520Rpt



st

ot

PR
ss

=
—
o
N
1)
=
(8]
I
S
=

AOC Il - Docket No. V-W-'04-C-784-Yard520Rpt



March 5, 2010

«
Fi ]

Ly

AOC Il - Docket No. V-W-'04-C-784-Yard520Rpt




March 5, 2010

e

]
]

AOC Il - Docket No. V-W-'04-C-784-Yard520Rpt



o
¥

March 5, 2010

AOC Il - Docket No. V-W-'04-C-784-Yard520Rpt



March 5, 2010

AOC Il - Docket No. V-W-'04-C-784-Yard520Rpt




feih

=

March 5, 2010

AOC Il - Docket No. V-W-'04-C-784-Yard520Rpt



el

o,
o
p

Ecd

March 5, 2010

AOC Il - Docket No. V-W-'04-C-784-Yard520Rpt



377

I
by
o
&

Do

=
—
o
N
1)
=
(8]
I
S
=

AOC Il - Docket No. V-W-'04-C-784-Yard520Rpt



March 5, 2010

AOC Il - Docket No. V-W-'04-C-784-Yard520Rpt



March 5, 2010

e

AOC Il - Docket No. V-W-'04-C-784-Yard520Rpt




pofl
it

G

e

R4

March 5, 2010

AOC Il - Docket No. V-W-'04-C-784-Yard520Rpt



Wl

3

s

e

March 5, 2010

AOC Il - Docket No. V-W-'04-C-784-Yard520Rpt



{
{
{
i
1
m
i

2

=
—
o
N
1)
=
(8]
I
S
=

AOC Il - Docket No. V-W-'04-C-784-Yard520Rpt



=
—
o
N
1)
=
(8]
I
S
=

AOC Il - Docket No. V-W-'04-C-784-Yard520Rpt



(el
g

March 5, 2010

AOC Il - Docket No. V-W-'04-C-784-Yard520Rpt



e
L

L

F

o
N

=
—
o
N
1)
=
(8]
I
S
=

AOC Il - Docket No. V-W-'04-C-784-Yard520Rpt



st
p
S

o

March 5, 2010

AOC Il - Docket No. V-W-'04-C-784-Yard520Rpt



=
—
o
N
1)
=
(8]
I
S
=

2

AOC Il - Docket No. V-W-'04-C-784-Yard520Rpt




S

i
]
fae

2

iy
i
=

=
—
o
N
1)
=
(8]
I
S
=

AOC Il - Docket No. V-W-'04-C-784-Yard520Rpt



ey

March 5, 2010

AOC Il - Docket No. V-W-'04-C-784-Yard520Rpt



]
s

g

.
£

1

March 5, 2010

AOC Il - Docket No. V-W-'04-C-784-Yard520Rpt



i

Dy

”Mf

v

it

March 5, 2010

AOC Il - Docket No. V-W-'04-C-784-Yard520Rpt



ol
st

March 5, 2010

AOC Il - Docket No. V-W-'04-C-784-Yard520Rpt



s

]

Lo
i

"
L

March 5, 2010

AOC Il - Docket No. V-W-'04-C-784-Yard520Rpt



March 5, 2010

H - . H——
i Bt
; : o,
H

AOC Il - Docket No. V-W-'04-C-784-Yard520Rpt




S.uu

W RAS

F2A

£
4

T

oy

March 5, 2010

AOC Il - Docket No. V-W-'04-C-784-Yard520Rpt



March 5, 2010

AOC Il - Docket No. V-W-'04-C-784-Yard520Rpt



S
e

March 5, 2010

AOC Il - Docket No. V-W-'04-C-784-Yard520Rpt



March 5, 2010

AOC Il - Docket No. V-W-'04-C-784-Yard520Rpt




X

March 5, 2010

AOC Il - Docket No. V-W-'04-C-784-Yard520Rpt



o

P
pitrh

-
ol

st

G
e

Sl
Gt

March 5, 2010

AOC Il - Docket No. V-W-'04-C-784-Yard520Rpt



ENSR | AECOM

ENSR Privileged and Confidential
Four Gateway Center, 444 Liberty Avenue, Suite 700, Attorney-Client Waork Product
Pittsburgh, Pennsyivania 15222-1220

T412.261.2910 F 412.765.1421 www.ensr.aecom.com

Memorandum
Date: March 25, 2008
To: Lisa BradleyMWestford
From: Gregory A. Malzone/Pittsburgh
Subject: Data Validation
Radiological Analyses
Yard 520

Pines Area of Investigation, Indiana
GEL SDG Number 202281

L . 01776-036-111
Distribution: D, Simmons/Westford P1088rad . GM.doe

SUMMARY

Full validation was performed on the data for three soil samples and one equipment blank, and limited
validation was performed on the 28 soil samples. The samples were analyzed for Actinium-227 (Ac-
227}, Lead-210 (Pb-210), Polonium-210 {(Po-210), Protactinium-231 (Pa-231), Radium-226 (Ra-226},
Radium-228 (Ra-228), Thorium-228 (Th-228), Thorium-230 (Th-230), Thorium-232 (Th-232), Uranium-
234 (U-234), Uranium-235& (U-235), and Uranium-238 (U-238) by methods DOE EML HASL-300 (soil
samples) and EPA 801.1 (aquecus samples). The samples were collected at Yard 520 Pines Area of
Investigation in Pines, Indiana on April 30 - May 1, 2007 and submitted to General Engineering
Laboratories (GEL) in Charleston, South Carolina for analysis. GEL processed these samples under
sample delivery group (SDG) number 202261,

The analytical data were evaluated with reference to the Multi-Agency Radiclogical Laboratory
Analytical Protocols Manual (MARLAP), July 2004, Department of Energy (DOE) “Evaluation of
Radiochemical Data Usability” (1997), and the quality control (QC} criteria specified in the analytical
method and/or the Yard 520 Quality Assurance Project Plan (QAPP).

In general, the data were valid as reported and may be used for decision making purposes. No data
were rejected or qualified as estimated. The data were accepted without qualification based on the
quality control {QC) criteria reviewed (see discussions belowy).

SAMPLES

The samples included in this review are listed below.

A Trusted Global Environmental, Health and Safety Fartner
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Based on project requirements, full data validation was performed on 10% of the data (i.e., three soil
samples and the associated equipment blank), and a limited data validation was performed on the
remaining 90% of the data. The samples chosen for limited and full data validation are listed in the
tables befow.
Samples Selected for Limited Validation

$S003ASS043007B | 202261002 | 726991 Agueous (QC) Equipment Blank

$S012ASS043007B | 202261003 | 726991 Agueous {QC) Equipment Blank

SS001ASS050107S | 202261019 | 727047 Soil

SS002ASS043007S | 202261013 | 727047 Soil

SS003ASS043007S | 202261014 | 727047 Soit

SS004ASS0430075 | 202261015 | 727047 Soil

SS00SASS50430075 | 202261016 | 727047 Soil

SSD0BASS043007S | 202261017 | 727047 Sail

SS007ASS050107S | 202261020 | 727047 Soil

SSO0DIASS043007S | 202261018 | 727047 Soil

Soil (QC)
SSO0ZASS043007D | 202261012 | 727047 Field Duplicate of SSD09ASS043007S
SS012A5S5043007S | 202261005 | 727047 Soil
Soil {QC)

SS012A85050107D | 202261031 727047 Field Duplicate of SS012A55043007S

SS013ASS0430078 | 202261006 | 727047 Sofl

SS5015ASS0430078 | 202261007 | 727047 Soil

SS016ASS043007S | 202261008 | 727047 Soil

§S017ASS050107% | 202261001 727047 Soil

S5023ASS0430078 | 202261009 | 727047 Soit

SS024ASS5043007S | 202261010 | 727047 Soil

SSO25ASS0430075 | 202261011 727047 Soil

$S010ASS0501075_| 202261021 726183 Soil

SS011ASS050107S | 202261022 | 726183 Soil

S5014ASS050107S | 202261023 | 726183 Soil

SS018ASS050107S | 202261024 | 726183 Seil

SS019ASS50501078 | 202261025 | 726183 Soil

SSO20ASS0501078 | 202261026 | 726183 Soit

SSODBASS050107S | 202261030 | 726183 Soil

A Trusied Global Environmental, Health and Safety Partner
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Samples Selected for Full Validation

202261004 726981 Aqueous {QC) Equipment Blank

SS5021A550501078

SS021ASS0501073 | 202261027 726183 Soil
Soi! (QC}
SS021A55050107D | 202261029 726183 Field Duplicate of $5022A85050107S
S5022A55050107S8 | 202261028 726183 Soil
REVIEW ELEMENTS

Sample data were reviewed for the following parameters.

¢ Agreement of analyses conducted with chain-of-custody (COC) requests
» Holding times/sample preservation

¢ Calibrations

+ Laboratory method blanksfequipment blanks

s Matrix spike (MS) results

s Laboratory contral sample {LCS) results

+ lLaboratory duplicate results

» Field duplicate results

» Sample quantitation/detection limit results
PISCUSSION

Agreement of Analyses Conducted With COC Requests

Sample reports were reviewed against the analytical requests as designated on the chain-of-custody
(COC) and subsequent communications between ENSR and the laboratory. No discrepancies were
noted.

Holding Times/Sample Preservation

The samples were collected on Aprit 30 - May 1, 2007 and shipped to GEL. The radiological analyses
were placed on Hold pending approval from EPA. In December, at the request of ENSR, the samples
were shipped from GEL to the Warrenville, IL ENSR office for storage. On February 4, 2008, the
samples were shipped by ENSR to GEL for analysis since EPA approved the radiological analyses on
these background samples. No issues with sample preservation were noted upon receipt in the
laboratory.

All samples were received and prepared three months and 7-16 days outside the contractual six-
month holding time. The sample data were not qualified in response to the lapsed holding time
because of the long nuclide haif-lives, and the results were decay corrected by the laboratory. The “H”
and “h” flags appended by GEL were removed by the validator.

A Trusted Global Environmental, Health and Safety Partner
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Calibrations

Ali criteria were met for energy and efficiency calibrations and instrument backgrounds.

Laboratory Method Blanks/Equipment Blanks

Three equipment blank samples were associated with the samples in this data set:
SS003AS5043007B, SS012A850430078, and SS021A8S8050107B. There were no contaminants
detected above the minimum detectable concentrations (MDCs)detection limits (DLs) for all the
parameters in the laboratory method and equipment blanks.

MS Results

MS analysis were not performed on an aqueous sample from this data set, but was performed on
another client's sample. Although this practice is acceptable, the results of the MS analysis were not
used to evaluate the agueous data in this sample set because of possible difference in sample type.
No action was taken since the aqueous samples in this data set were equipment blanks.

Note that MS analysis is not applicable to soil samples analyzed by gamma spectroscopy
LCS Results

L.CSs were analyzed for beth the agueous and soil matrices. The LCS was spiked with Am-241, Cs-
137, and Co-60. All LCS %Rs met the acceptance criteria for all parameters.

Laboratory Duplicate Results

Aqueous laboratory duplicate analysis was performed on sample SS003ASS043007B. The relative
percent differences (RPDs) met the QC acceptance criteria of 20% RPD (if both results are greater

than five times the MDC/DL). The target radionuclides were not detected in the laboratory duplicate
pair; therefore, precision was deemed acceptable.

Soil laboratory duplicate analyses were performed on samples SS010ASS$050107S and
88012AS880501078S.

For the laboratory duplicate analysis of sample SS010ASS050107S the RPDs met the QC acceptance
criteria of 20% RPD for soil samples (if both results are greater than five times the MDC/DL).

For the laboratory duplicate analysis of sample SS012AS580501078, the U-238 RPD of 26% was
greater than the QC acceptance criterion of 20%. Therefore, the positive and nondetect U-234 results
in the samples associated with batch 726183 were qualified as estimated (J/UJ). The RPDs for all the
other radionuclides in this laboratory duplicate were acceptable and thus precision was deemed
acceptable for all the radienuclides, except U-234.

A Trusted Global Environmental, Health and Safety Partner
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Field Duplicate Results

The field duplicate pairs associated with the samples in this data set were
SS009ASS043007S/SS008A55043007D, SS012AS55043007S/85012A55043007D, and
S55021ASS050107S/5S021ASS050107D. The following tables summarize the RPDs of the detected

nuclides in the field duplicate pairs.

. (Pl

0.758 + 0.0314 Nondetected

Po-210 0.759 + 0.0313 Nondetected
Ra-226 0.258 + 0.0468 0.285 + 0.0405 10
Ra-228 0.346 + 0.104 0.317 + 0.0794 9
Th-228 0.46 + 0.0572 0.478 + 0.0439 4
Th-230 0.258 + 0.0467 0.284 + 0.0405 10
Th-232 (.343 + 0.0426 0.356 + 0.0337 4
U-234 0.294 + 0.0778 (0.332 + 0.0502 12
U-238 0.325 + 0.263 0.501 + 0.345 58

Ra-226 0.214 + 0.0314 0.198 + 0.0309 8
Ra-228 0.325 + 0.0644 0.257 + 0.0608 23
Th-228 0.385 + 0.0447 0.327 + 0.0357 16
Th-230 0.213 +0.0313 0.198 + 0.0308 7
Th-232 0.287 +0.333 0.243 + 0.0266 17
U-234 0.220 + 0.0563 0.224 + 0.0463 2

Pb-210 g
Po-210 1.61 + 0.0352 1.77 +0.376 9
Ra-226 0.656 + 0.0866 0.720 + 0.0933 9
Ra-228 0.866 + 0.150 0.960 + 0.167 11
Th-228 1.02 + 0.0801 1.18 + 0.121 15
Th-230 0.656 + 0.0866 0.720 + 0.0444 9
Th-232 0.760 + 0.0674 0.879 + 0.090 15
U234 0.613 + 0.0891 0.808 + 0.118 27
U-238 0.938 +0.388 0.935 + 0.343 0

NC — Not calculated because one result was not detected.

The RPDs {where calculated)} for all the nuclides met the QC acceptance criteria of 30% for a soil

matrix, except for U-238 in samples SS009ASS043007S and SS009ASS043007D. The Pb-210, Po-

210, and U-238 results for the field duplicate pair (SS009ASS043007S/SS009ASS0430070) were

less than 10 times the MDC/DL and the differences were less than 8 times the MDC/DL. Therefore,
no qualifications were required for the Pb-210, Po-210, and U-234 results since precision was deemed

acceptable.
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Sample Quantitation/Detection Limit Results

Negative and zero results were reported for some samples, but were flagged with a *U” by GEL as
being not detected. These results were reported as not detected (U} at the value reported by the
laboratory.

Results reported below the MDC were flagged with a “U” by GEL as being not detected. These results
were reported as not detected {U) at the value reported by the laboratory.

Positive results less than the project-required MDA, but greater than the sample MDC were reported
as positive results at the value reported by the laboratory.

The following table summarizes the sampie for which the laboratory MDC/DLs was greater than the
RL, and the result was not detected above the MDC/DL. The result was reported as not detected (U)
at the value reported by the laboratory. The laboratory indicated in the case narrative that this sample
did not meet the required reporting limit due to receipt of a small sample aliquot.

5

S5S015A550430078 . 0.100

The laboratory qualified the following sample results with “UI” {o indicate “uncertain identification for
gamma spectroscopy”. [n each case, the project reporting limits were met. This qualifier was removed
and the following actions taken.

stio

\S5043007 8 | |gh' peak widt Report non-detect at MDC/DL
S585012A85043007S5 U-238 High counting uncertainty Report non-detect at MDC/DL
58016A850430075 . U238 High counting uncertainty Report non-detect at MDC/DL
SSO09ASS043007D Pb-210 Hfgh count!ng uncertafnty Report non-detect at MDC/DL.
Po-210 High counting uncertainty Report non-detect at MDC/DL
SS014A550501078 U-235 No valid peak Report non-detect at MDC/DL.
SSO10ASSO50107S Pb-210 H!gh oount!ng uncer!a!nty Report non-detect at MDC/DL
Po-210 High counting uncertainty Report non-detect at MDC/DL

A Trusted Global Envircnmental, Health and Safely Pantner
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - {843) 556-8171 - www.gel.com

Certificate of Analysis

Comapany : ENSR Intemational
Address: 2 Technology Pask Drive

Westford, Massachusetts 01836--3140
Report Date:  February 25, 2008

Contact: Ms. Debra L. Simmons
Project; Indiane Pines

Client Sampie ID: SS001ASS050i07S Project: ENSR00205
Sample D 202261019 Client ID:  ENSRO03
Matrix: SO
Collect Date: 01-MAY-07 08:55
Receive Date: 06-FEB-08
Collector: Client
Parameter Qualifier Result Uncertainty DL RL Units DF  AnalystDate Time Batch Method
Rad Gamma Spec Analysis
Gammaspec, Gamma, Solid (Long List)
Actinum-227 0029  +10.0816 0.111 0.160 pCifg MIJIH1 02/20/08 1907 727047 1
Lead-210 0.669 +/-0.855 0.784 3.00 pCig
Polonium-210 0.669 +/-0.855 0.784 3.00 pCi/g
Protactinium-23 { -0.0855 +/-0.242 0.432 0.500 pCifg
Radium-226 0142  +-0.0292 0.0197 0.260 pCi/g
Radium-228 0.236  +-0.0561 0.0375 0.300 pCilg
Thorium-228 0251 +-0.0283 0.021 0.400 pCifg
Thorium-230 0.142  +/-0.0292 0.0196 0.500 pCilg
Thorium-232 0.187 400211 0.0157 0.400 pCilg
Uranium-234 0132  +-0.0634 0.0374 3.00 pCilg
Uranium-235 U 00304  +-0.0474 0.0603 0.100 pCi/g
Uranium-238 0.221 +/-0.335 0325 0.500 pCrig
Cxnt e3lpy
The following Prep Methods were periorr{fgd
Method Description Anaiyst Date Time  Prep Batch
Dry Soit Prep Dry Saii Prep GL-RAD-A-021 MXP2 021208 1637 724662
The following Analytical Methods were performed
Method Description Analyst Comments
I EML HASL 300,4.5.2.3
Page 60 of 1529
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company : ENSR Iniernational
Address: 2 Technology Park Drive
Westford, Massachusetts 01886--3140
Report Date:  February 25, 2008

Contact: Ms. Debra L. Simmons
Project; Indiana Pines

Client Sample ID: SS002AS50430078 Project: ENSRO0205
Sample ID: 202261013 ClientID: ENSRO03
Matrix: SO
Collect Date: 30-APR-07 11:30
Receive Date; 06-FER-08
Collector: Client
Parameter Qualifier  Result Uncertainty DL RL Units DF AnalystDate Time Batch Method
Rad Gamma Spec Analysis
Gammaspec, Gamma, Solid (Long List)
Actinium-227 0.0523 +-0.124 0.136 0.160 pCi'g MIHL 02/20/08 1521 727047 |
Lead-210 1.21 +-1.16 116 3.00 pCifg
Polonium-210 1.21 +-1.16 1.16 3.00 pCilg
Protactinium-231 |1 -0.169 +-0.330 0.552 0.500 pCifg
Radium-226 0.140  +-0.0285 00257 0.200 pCifg
Radium-228 0.138  +-00559 00501 0.300 pCig
Thorium-228 0.187  +/-0.0308 3.0256 0.400 pCi/g
Thorium-230 0.140  +-0.0285  0.0257 0.500 pCilg
Thorium-232 0.129 +-0.023 0.0191 0.400 pCifg
Uraniam-234 0129  +-0.0493 0.0474 3.00 pCifg
Uranium-235 0.0306 +-0.0539 00696 0.100 pCilg
Uranium-238 0.161 +/-0.359 0.400 0.300 pCifg
G 051 T}op
The following Prep Methods were performed
Method Description Analyst Date Time  Prep Batch
Dry Soil Prep Dry Soil Prep GL-RAD-A-021 MXP2 02/]12/08 1637 724662
The following Analytical Methods were perforined
Method Pescription Analyst Comments
! EML HASL 300, 4.52.3
Page 54 of 1529
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GEL LABORATORIES LLC

2040 Savage Aoad Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company : ENSR Intemational
Address : 2 Technology Park Drive
Westford, Massachusetts 01886--1140
Report Date:  February 25, 2008

Contact: Ms, Debra L. Simmoens
Project: Indiana Pines

Client Sample ID; SSO003ASS0430078 Project: ENSRO0205
Sample ID: 202261014 ClientID: ENSRO0D3
Matrix: SO
Collect Date: 30-APR-07 12:20
Receive Date: 06-FEB-08
Collector: Client
Parameter Qualifier ~ Result Uncertainty DL RL Units DF  AnalystDate Time Batch Method
Rad Gamma Spec Analysis
Gammaspec, Gamma, Solid (Long Lisr)
Actinium-227 0.047F  +/~0.0803 0.141 0160 pCifg MIH]1 02/20/08 1522 727047 1}
Lead-210 0.480 +-0.753 0.808 300 pCiig
Polonium-210 0.480 +-0.752 0.808 3.00 pCifg
Protactinium-231 0.128 +-0.323 0.564 0.500 pCig
Radium-226 0224  +-0.0391 0.0249 0.200 pCi‘g
Radium-228 0232 +A0.0704 0.0475 0.300 pCifg
Thorium-228 0298  +-0.0382 0.0273 0.400 pCirg
Thorium-230 0.223 +-0.039 0.0249 0.500 pCilg
Thorium-232 0222 +/-0.0284 00203 0,400 pCifg
Uranipm-234 0262  +/-0.0595 0.0461 3.00 pCifg
Uraniem-235 00949  +.0.0738 0.0699 0.100 pCi/g
Uranium-238 ] 0316 +/-0.294 0.404 0.500 pCifg
GAi 3 rTlon
The following Prep Methods were performed
Method Description Analyst Date Time  Prep Batch
Dry Soil Prep Dry Soil Prep GL-RAD-A-02] MXP2 02/12/08 1637 724662
The following Analytical Methods were performed
Method Description Analyst Comments
1 EML HASL 300, 4.52.3
Page 55 of 1529
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843} 556-8171 - www.gel.com

Certificate of Analysis

Company : ENSR Internationat
Address: 2 Technology Park Drive

Westford, Massachusens 01886--3140
Report Date:  February 25, 2008

Contact: Ms. Pebra L., Simmons
Project: Indians Pines

Client Sample ID: SSO0MASS043007S Project: ENSR)0205
Sample ID: 202261015 Client TID: ENSRO003
Matrix: S0
Collect Date: 30-APR-07 12:40
Receive Date: 06-FEB-08
Collector: Client
Parameter Qualifier Result Uncertainty DL RL Units DF AnalystDate Time Batch Method
Rad Gamma Spec Analysis
Gammaspec, Gamma, Solid (Long List)
Actinium-227 -0.0454 +-0.147 0.174 0.160 pCilg MIHL 02/20/08 1531 727047 1
Lead-210 0.520  +-0.287 0.210 3.00 pCilg
Polonium-210 0.520 +{-0.286 0.210 3.00 pCiig
Protactinium-231 ) 0.198 +/-0.393 6.707 0.500 pCilg
Radium-226 0138 +/-0.0469 0.0373 0.200 pCilg
Radium-228 0.135  +-0.099 00772 0.300 pCilg
Thorium-228 0213  +/-0.0397 0.0319 0.400 pCig
Thoriem-230 0.138  +-0.0469 0.0375 0.500 pCilg
Thorium-232 0.i59  +-0.0295 £.0238 0.400 pCifg
Uranium-234 0192  +/-0.078! 0.060 3.00 pCilg
Uranium-235 00128  +-0.0852 0.0817 0.100 pCifg
Uranivm-238 E 0.188 +/0.318 0.217 0.500 pCi/g
&AM o3l
The following Prep Methods were performed
Method Description Analyst Date Time  Prep Batch
Dry Soil Prep Dry Soil Prep GL-RAD-A-(2] MXP2 02/12/08 1637 724662

The following Analytical Methods were performed
Method Description Anslyst Comments

t EML HASL 300, 4.5.2.3
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 25407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company : ENSR International
Address: 2 Technology Park Drive
Westford, Massachusetts 01886--3140
Report Date:  February 25, 2008

Contact: Ms. Debra L. Simmons
Project: Indiana Pines

Client Sample 1D: SS005AS880430078 Project: ENSRO0205
Sample ID: 202261016 Client ID:  ENSR0O03
Matrix: SO
Collect Date: 30-APR-07 17:45
Receive Date: 06-FER-08
Collector: Client
Parameter Qualifier Resulf Usncertainty DE RL Units DF AnalystDate Time Baich Method
Rad Gamma Spec Analysis
Gammaspec, Gamma, Solid (Long List)
Actinium-227 g‘ -(.0436 +-0.0984 0.169 0.160 pCi/g MIHI 02/20/08 1534 727047 |
Lead-210 123 +-0322 0.212 3.00 pCiig
Polonium-210 1.23 +-0.216 0212 3.00 pCi/g
Protactinium-231 HUh -0.0517 +-0.398 0.688 0.500 pCifg
Radium-226 0264 +-0.0506  0.0346 0.200 pCi'g
Radium-228 0272 +-0.0874 0.0786 0.300 pCi'g
Therium-228 0272 400397 0.0306 0.400 pCi'g
Thorium-230 : 0.264  +-0.0505 0.0346 0.500 pCiig
Thorium-232 0202  +-0.0296 0.0228 0400 pCifg
Uranium-234 0.240  +-0.0525 0.0592 3.00 pCifg
Uranium-235 {U} 0.0226  +-0.0466 0.0793 0.100 pCig
Uranium-238 -1" 0.342 +-0.166 0.210 0.500 pCtig
GAM o3t
The following Prep Methods were performed
Method Description Analyst Date Time  Prep Batch
Dry Soil Prep Dry Soil Prep GL-RAD-A-021] MXP2 02/12/08 1637 724662

‘The following Analytical Methods were performed
Method Description Analyst Comments

H EML HASL 300, 4.5.2.3
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 558-8171 - www.gel.com

Certificate of Analysis

Company: ENSR International
Address: 2 Technology Park Drive

Westlord, Massachusetts 01886--3140
Report Date:  February 25, 2008

Contact: Ms. Debrz L. Simmons
Project: Indiana Pines

Client Sampie ID: SS006ASS0430078 Proiect: ENSROQ205
Sample ID: 202261017 ClientID: ENSRO03
Matrix: S0
Collect Date: 30-APR-07 14:15
Receive Date: 06-FEB-OR
, Coliector: Client
Parameter Qualifier Result Uncertainty DI RL Units DF  AnalystDate Time Batch Method
Rad Gammsa Spec Analysis
Gammaspec, Gamma, Solid (Long List)
Actinium-227 ‘B 000623  +/-0.0936 0.141 0.160 pCifg MIH! 02/20/08 1534 727047 1
Lead-210 -0.0258 +-1.85 2.02 3.00 pCilg
Poloniem-210 : -0.0258 +-1.85 2.02 3.00 pCilg
Protactinium-231 3§ -0.121 +-0.327 0.585 0,500 pCifg
Radium-226 il 0.195 +H-0.034 0.029% 0.200 pCilg
Radium-228 i 0261 +-0.0704 0.0547 0.300 pCilg
Thorium-228 il 0241  +-0.0343 0.0266 0.400 pCilg
Thoriem-23¢ il 0.195 +-0.034 0.0299 0.500 pCi'g
Thorium-232 i 0.180 +-0.0256  0.0198 0.400 pCirg
Uranium-234 H 0.184  +/-0.0669 0.04%4 3.00 pCilg
Uraninm-235 il 0.0346  +/-0.0622 0.0711 0.100 pCi'g
Uranium-238 : 0.158 +-0.518 0.435 0.500 pCig

, GAH #3{i7}op
The following Prep Metheds were performed

Method Description Anajyst Date Time  Prep Batch
Dry Soit Prep Dry Soil Prep GE-RAD-A-021 MXP2 02/12/08 1637 724662
The following Analytical Methods were performed
Method Description Analyst Comments
1 EML HASL 300,4.5.2.3
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GEL LABORATORIES LLC

2040 Savage Road Charleston S5C 29407 - {843} 566-8171 - www.gel.com

Certificate of Analysis

Company : ENSR International
Address: 2 Technology Park Drive

Westford, Massachusetts (01886--3140
Report Date:  February 25, 2008

Contact: Ms. Debra L. Simmons
Project: Indiana Pines

Client Sample ID: SS007ASS0501078 Project: ENSRO0205
Sample ID: 202261020 ClientID: ENSRO3
Matrix: SO
Collect Date: 01-MAY-07 11:05
Receive Date: 06-FEB-08
Collector: Client
Parameter Qualifier  Result Uncertainty DL RL Units DF  AnalystDate Time Batch Method
Rad Gamma Spec Analysis
Gammaspec, Gamma, Solid {Long List)
Actinium-227 0.0459 +-0.0711 0.129 0.160 pCig MJH1 02f21/08 1320 727047 |
Lead-210 0.607 +-0.638 ¢.721 3.00 pCig
Polonium-21Q 0.607 +/-0.638 0.721 3.00 pCilg
Protactinium-231 -0.0844 +-0,291 0.515 0,500 pCi'g
Radium-226 ! 0.135 +-0.0307 0.0227 .200 pCifg
Radium-228 0144 +H-0.0624 0.0482 0.300 pCifg
Thorium-228 0205 +/-0.0294 0.0249 0.400 pCi‘g
Thorium-230 0135  +.0.0307 0.0227 0.500 pCifg
Thorium-232 0152  +-0.0219 0.0185 0.400 pCiig
Uranium-234 0177 +-D.0468 00427 3.00 pCifg
Uranjum-235 000892  +/0.0554 0.0658 0.100 pCifg
Uranium-238 l 0.0879 +/-0.350 0.3i9 0.500 pCig
Sm s3l17log
The following Prep Methods were performed
Method Description Analyst Date Time  Prep Batch
Dry Soil Prep Dry Soil Prep GL-RAD-A-021 MXP2 Q2/12/08 1637 724662
The following Analytical Methods were performed
Method Description _ Analyst Comments
1 EML BASL 300,4.5.2.3
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company : ENSR Intemational
Address: 2 Technology Park Drive

Westford, Massachusetts 01886--3140
Report Date:  February 25, 2008

Contact: Ms. Debra L. Simmons
Project: Indjang Pines

Client Sample 1D: SS008ASS0501078 Project: ENSRO0205
Sample ID: 202261030 Client II»; ENSROO3
Matrix: SO
Collect Date: 01-MAY-07 13:25
Receive Date: 06-FEB-08
Collector: Client
Parameter Qualifier Result Uncertainty DL RL Units DF AnsalystDate Time Batch Method
Rad Gamma Spec Analysis
Gammaspec, Gamma, Solid (Long List)
Actiniym-227 0.0103 +-0. 108 0.183 0.160 pCifg MIH) 02/19/08 1917 726183 1
Lead-210 3.13 +-1.81 1.67 3.00 pCi'g
Polonium-210 3.13 +/-1.81 Le7 3.00 pCifg
Protactininm-231 | -0.347 +-0.433 0.700 8.500 pCilg
Radium-226 0233  +-D.0523 0.0328 0.200 pCifg
Radium-228 0.484 +-0.104 0.0607 0.300 pCifg
Thorium-228 0.503 +-0.053 0.0344 0.400 pCifg
Therium-230 0233 +/-0.0523 0.0328 0.500 pCi/g
Thoriuvm-232 0376 +-0.0395 0.0257 0.400 pCifg
Uranium-234 I 0219 +-0.0679 0.0618 3.00 pCilg
Uranium-235 ¥ 0.0845  +/-0.0966 00934 0.100 pCi/g
Uranium-238 0.689 +-0.602 0.553 0,500 pCif,
CAne 03] fo8
The following Prep Methods were performed
Method Description Analyst Date Time  Prep Batch
Dry Soil Prep Dry Soil Prep GL-RAD-A-021 BXI1 02407108 1427 724664
The following Analytical Methods were performed
Method Description Anatyst Convents
1 EML HASL 300, 4.52.3
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company : ENSR International
Address: 2 Technolopy Park Drive

Westford, Massachusetts 01886--3140
Report Date: February 25, 2008

Contagt: Ms. Debra L. Simmons
Project: Indiana Pines

Client Sample 1D: SS009AS85043007S Project: ENSRO0205
Sample ID: 202261018 Client I>: ENSR003
Matrix: S0
Collect Date: 30-APR-07 14:45
Receive Date: 06-FEB-08
Collector: Client
Parameter Qualifier Result Uncertainty DL RL Units DF AnalystDate Time Batch Method
Rad Gamma Spec Analysis
Gammaspee, Gamma, Solid (Long List}
Actintum-227 ‘ 0.0408 +-0.105 0.187 0.160 pCifg MIHI1 02/20/08 1906 727047 |
Lead-2{0 0.759  +-0.314 0.229 3.00 pCirg
Polonium-210 0.759 +-0.313 0.22% 3.00 gCilg
Protactinium-231 } 0.0837 +-0.454 0.757 0.500 pCiig
Radinm-226 0.258  +H-0.0468 0.0379 0.200 pCifg
Radium-228 0346  +-0.104 00734 0.300 pCilg
Thorium-228 0460  +-0.0572 0.0358 0.400 pCiig
Thorium-230 0258  +-0.0467 0037 0.500 pCilg
Thorium-232 0.343  +-0.0426 0.0266 0.400 pCi'g
Uraninm-234 0294  +-0.0778 0.0655 3.00 pCrig
Uranium-235 b -000126  +/-0.0749 0.0975 0.100 pCilg
Uranium-238 0.325 +/-0.263 0.255 0.500 pCig
A o3l
The following Prep Method? were ]}g'fgl&mbd
Method Description Analyst Date Time  Prep Batch
Dry Soil Prep Dry Soil Prep GL-RAD-A-021 MXP2 02/12/08 1637 724662
The following Analytical Methods were performed
Method Description Analyst Comments
1 EML HASL 300,4.5.2.3
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GEL LABORATORIES LLC

2040 Savage Road Charieston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company: ENSR International
Address: 2 Technclogy Park Drive

Westford, Massachusetts 01386--3140
Report Diate:  February 235, 2008

Contact: Ms. Debra L. Simmoas
Project: Indiana Fines

Client Sampie ID: SS009ASS043007D Project: ENSR00205
Sample ID: 202261012 Client ID: ENSRO003
Matrix: SC
Collect Date: 30-APR-07 14:45
Receive Date: 06-FEB-08
Collector: Client
Parameter Camalifier Result Uncertainty DL RL Units DF  AnalystDate Time Batch Method
Rad Gamma Spec Analysis
Gammaspec, Gamma, Solid (Long List)
Actinium-227 {.0855 +H-0.0792 0.138 0.160 pCifg MIHI 02/20/08 1453 727047 1
Lead-210 0.00 +/-0.945 0.875 3.00 pCtig
Polonium-210 0.00 +-0.944 0.875 3.00 pCig
Protactinium-231 -0.224 +-0.342 0.523 0.500 pCifg
Radium-226 0285  +-0.0405 0.0236 0.200 pCilg
Radium-228 0317  +-0.0794 0.0508 0.300 pCilg
Thorium-228 0478  +-0.0439 00251 0.400 pCilg
Thorium-230 0.284  +-0.0405 {0236 0.500 pCig
Thorium-232 0356  +-0.0327 0.0187 0.400 pCilg
Uranium-234 0332 +-0.0502 0.0454 3.00 pCiig
Uranium-235 0.0178"  +-0.066! 0.0704 0,100 pCilg
Uranium-238 0.591 +-0.345 0.383 0.500 pCilg
€iec o3 i1 loB
The following Prep Methods were performed
Method Description Analyst Date Time  Prep Batch
Dry Scil Prep Dry Soil Prep GL-RAD-A-(21 MXFP2 OU12/08 1637 724662
The following Aunalytical Methods were performed
Methed Description Analyst Comments
1 EMI. HASL 300, 4.5.2.3
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 28407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company : ENSR International
Address: 2 Technology Park Drive

Westford, Massachusetts 01886--3140
Repont Date:  February 25, 2008

Contact: Ms. Debra L. Simmons
Project: Indiana Fines

Client Sarnple ID: SS010ASS0501078 Proiect: ENSR00205

Sample I 202261021 Client ID: ENSR003

Matrix: S0

Collect Date: 01-MAY-07 11:30

Receive Date: 06-FER-08

Collector: Chent
Parameter Qualifier Result Uncertainty DL RL Units DF  AnpalystDate Time Batch Method
Rad Gamma Spec Analysis

Gammaspec, Gamuma, Solid (Long List)

Actinium-227 B -0.0343 +-0.0961 2171 0.160 pCilg MIH] 02/16/08 1032 726183 1
Lead-210 0.00 +-0.270 0213 3.00 pCilg
Polonium-210 000  +-0270 0213 3.00 pCifg
Protactinjum-231 -0.142 +-0.384 0.675 0.500 pCifg
Radium-226 0.196  +-0.0445 0.0337 0.200 pCifg
Radium-228 0.303 +-0.0%6 0.074 0.300 pCifg
Thorium-228 0.326  +/-0.0452 0.03t7 0.400 pCig
Thorium-230 0195  +-0.0445 0.0337 0.500 pCi/g
Thorium-232 0244  +-0.0338 0.0237 0.400 pCi/g
Uranium-234 T 0222 00598 0.0573 3.00 pCi/g
Uranjum-235 0.0486  +-0.0701 0.0856 0.100 pCiig
Uranium-238 Q.25 +-0.235 0227 0.500 pCilg

G o3 )it 0B
The following Prep Methods were performed

Method Description Analyst Date Time  Prep Batch
Dry Sail Prep Dry Soil Prep GL-RAD-A-02¢ BXIt 02/07/08 1427 724664
The Following Analytical Metheds were performed

Method Description Analyst Comments

1 EML HASL 300, 4.5.2.3

Page 62 of 1529

AOC Il - Docket No. V-W-'04-C-784-Yard520Rpt March 5, 2010



GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company : ENSR International

Address: 2 Technology Park Drive
Westford, Massachusetts 01886--3140
Report Date:  February 25, 2008

Contact: Ms, Debra L. Sitnmons
Project: Indiana Pines

Client Sample 1D SS011ASS0S0107S Project: ENSRO()205
Sample ID: 202261022 Client I ~ ENSRO03
Matrix: SC
Collect Date: 01-MAY-07 09:40
Receive Date: 06-FEB-08
Collector: Client
Parameter Qualifier  Result Uncertsinty DL RL Units DF AnalystDate Time Batch Method
Rad Gamma Spec Analysis
Gammaspec, Gamma, Solid (Long List)
Actinium-227 -0.103 +-{.139 0.173 6.160 pCifg MJH] 02/16/08 1033 726183 |
Lead-210 0.909 +-0.309 0.210 3.00 pCifg
Polonium-210 0909  +-0.307 0.210 3.00 pCi/g
Protactinium-231 -0.303 +-0.391 0.681 0.500 pCilg
Radiurmn-226 0.184  +-0.0547 0.0376 0.200 pCilg
Radium-228 0.104 +-0.094 0.0781 0.300 pCifg
Thorium-228 0232 +-0.0418 0.0319 0.400 pCig
Thorium-230 0.184  +-0.0547 0.0376 0.500 pCilg
Thoriem-232 0.174  +.0.0313 0.0238 0.400 pCi/g
Uraniem-234 T 013 +-0.068 0.0613 .00 pCilg
Uranium-235 00306  +-6.0961 0.082 0.100 pCi/g
Uraniom-238 0.208 +/-0.308 0.213 0.500 pCifg
ki p3irrfes
The following Prep Methods were per;o:fmad
Method Description Analyst Date Time  Prep Batch
Dry Soil Prep Dry Soii Prep GL-RAD-A-021 BXil 02/07/08 1427 724664
The following Analytical Methods were performed
Method Description Analyst Comments
1 EML HASL 300,4.5.2.3
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GEL LABORATORIES LLC

204¢ Savage Road Charleston SC 29407 - (843) 556-8171 - www.gei.com

Certificate of Analysis

Company : ENSR Intemational
Address : 2 Technology Park Drive
Westford, Massachusetts 01886--3140
Report Date:  February 25, 2008
Contact: Ms. Debra L. Simmons
Project: Indiana Pines
Client Sample ID: S8012A880430075 Project: ENSR00205
Sample ID: 202261005 Client ID: ENSRO03
Matrix: SO .
Collect Date: 30-APR-07 15:20
Receive Date: 06-FEB-08
Collector: Client
Parameter Qualifier Result Uncertainty DL RL Units DF  AnalystDate Time Batch Method
Rad Gamma Spec Analysis
Gammaspec, Gamma, Solid (Long List)
Actinium-227 0012 +-0.0812 0.146 0.160 pCifg MIH1 02/20008 1413 727047 |
Lead-210 1.62 +-1.28 {.63 3.00 pCilg
Polonium-210 1.62 +/-1.28 1.63 3.00 pCi/g
Protactinium-231 0.0663 +-0.377 0.585 0.500 pCiig
Radium-226 0214 +/-0.0314 0.0275 0.200 pCiig
Radium-228 0325  +/-0.0644 0.056 0.300 pCifg
Thorium-228 0,385  +-0.0447 0.0278 0.400 pCifg
Thorium-230 0213 +/-0.031% 0.0275 0.500 pCilg
Thorium-232 0.287  +/-0.0333 0.0207 0.400 pCiig
Uraniym-234 0220 +/-0.0563 0.0509 3.00 pCifg
Uranium-235 0.0299  +/-0.052] 0.080G5 0.100 pCifg
Urzanism-238 b 0.00  +-0428 0.480 0.500 pCilg
Gavg o3 fiz ey
The following Prep Methods were performed
Method Description Analyst Date Time  Prep Batch
Dry Soil Prep Dry Soil Prep GL-RAD-A-02] MXP2 02/12/08 1637 724662
The following Analytical Methods were performed
Method Description Analyst Comments

I

EML HASL 300,4.5.2.3
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 20407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company : ENSR International
Address : 2 Technology Park Drive
Westford, Massachusetts (1886--3140
Report Date:  February 25, 2008
Contact: Ms. Debra L. Simmons

Project: Indiana Pines

Client Sample ID: SS012AS8043007D Project: ENSR0O0205
Sample ID: 202261031 Client ID: ENSRGO3
Matrix: S0
Collect Date: 30-APR-07 15:20
Receive Date: 06-FEB-08
Collector: Client
Parameter Qualifier Result Uncertainty DL RL Units DF  AnalystDate Time Batch Method
Rad Gamuma Spec Analysis
Gammaspec, Gamma, Solid (Long List}
Actinium-227 00192  +-0.0697 0.126 0.160 pCifg MIH1 02/21/08 1327 727047 1
Lead-210 0.481 +/-0.685 0.715 3.00 pCiflg
Polonium-210 0.481 +/-0.685 0.715 3.00 pCilg
Protactinium-231 0.0369 +-0.275 0.492 0.500 pCilg
Radium-226 0.198  +-0.0309 0.0209 0.200 Cifg
Radium-228 0.257  +-3.0608 0.0416 0.300 pCig
Thorium-228 0327  +-0.0357  0.0229 0.400 pCifg
Thorium-230 0.198  +/-0.0308 0.0209 0.500 pCifg
Thorium-232 0243 +-0.0266 £.0171 0.400 pCig
Uranium-234 0.224  +-0.0463 0.0412 3.00 pCig
Usanium-235 0.0254  +/-0.0592 0.0645 0.100 pCi/g
Uranium-238 -0.124 +/-0.245 0374 0.500 pCifg

“knr 02 /i
The following Prep Methods were pgr/orgg{

Method Description Analyst Date Time  Prep Batch
Dry Soil Prep Dry Soil Prep GL-RAD-A-021 BXJ1 02/13/08 1605 726507
The following Analytical Methods were performed
Method Description Analyst Commments
1 EML HASL 300,4.5.2.3
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company : ENSR Iaternational
Address: 2 Technology Park Drive

Westford, Massachusetts D1886--3140
Report Date:  February 25, 2008

Contact: Ms. Debra L. Simmons
Project: Indiana Pines

Client Sample ID: S8013A850430078 Project; ENSROO205
Sample ID: 20226 1006 Client ID: ENSRO03
Matrix; S0
Collect Date: 30-APR-07 17:00
Receive Diate: 06-FEB-08
Collector: Client
Parameter Oualifier Resalt Uncertainty DL RL Units DF AnalystDate Time Batch Method
Rad Ganuna Spec Analysis
Gammaspec, Gamna, Solid (Long List)
Actinium-227 |: -0.00269  +/-0.0843 0.146 0.i60 pCifg MIHI 0220008 1414 727047 1
Lead-210 3.10 +-0818 0.561 3.00 pCilg
Polonium-210 3.10 +-0.808 0.561 3.00 pCifg
Protactinium-23] |1 0.0663 +-0.330 0.572 0.500 pCig
Radium-226 0134 +/-0.0357 0.0281 0.20{ pCifg
Radium-228 0.157  +-0.0654 0.0599 0.300 pCi/g
Thorium-228 0277 +/0.0384 0.0273 0.400 pCi'g
Thorium-230 0.134  +/-0.0357 0.0281 0.500 pCig
Thorium-232 0.206  +.0.0286 0.0203 0.400 pCiig
Uranium-234 0177 +/-0.0585 0.0452 3.00 pCifg
Uranium-235 : 0.00466  +-00726 00713 0.100 pCig
Uranium-238 0.14% +-0.314 0.2%0 0.500 pCifg
sfirles
The following Prep Methods were performed
Method Description Analyst Daie Time  Prep Batch
Dry Soil Prep Dry Soil Prep GL-RAD-A-021 MXP2 02/12/08 1637 724662
The following Analytical Methods were performed
Method Description Analyst Comments
i EML HASL 300,4.5.2.3
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GEL LABORATORIES L LC

2040 Savage Foad Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company : ENSR International
Address : 2 Technology Park Drive

Westford, Magsachusetts 01886--3i40
Report Date: Febrary 25, 2008

Contact: Ms. Debrz L. Simmons
Project: Indiana Pines

Client Sample ID: SSOI4ASS0501078 Project: ENSRO0205
Sample ID: 202261023 Client ID:  ENSRO03
Matrix: SO
Collect Date: 01-MAY-07 09:20
Receive Data; 06-FEB-08
Collector: Client
Parameter Qualifier Result  Uncertainty DL RL Units DF AnalystDate Time Batch Method
Rad Gamma Spec Analysis
Gammaszpec, Gamma, Solid (Long List)
Actinium-227 i) 00222 +/-0.0801 0.144 0.160 pCi/g MIH1 02/16/08 1033 726183 |
Lead-210 0.622 +-0.147 0184 3.00 pCi'g
Polonium-210 0.622 +-0.144 0.184 3.00 pCi'g
Protactinium-231 -0.0149 +-0.326 0.585 (.500 pCig
Radiom-226 0233 +/-0.0417 0.0302 0.200 pCiig
Radium-228 0290  +~0.0908 0.0632 0.300 pCilg
Thotium-228 0330 +-00373 0.026 0,400 pCig
Thorium-230 0.233  +-0.0416 0.0301 (.500 pCi'g
Thorium-232 . 0247 +-0.0279 0.0194 0.400 pCifg
Dranium-234 ~J 0264 +-0.0515 0.0487 3.00 pCig
Uranium-235 H 000 +-0.0579 0.0676 0.100 pCifg
Uranium-238 0.338 +-0.161 0.191 0.500 pCi/g

Method Description : Analyst Date Time  Prep Batch
Dry Soil Prep Dry Soil Prep GL-RAD-A.(21 BXIJ1 02/07/08 1427 724664
The following Analytical Methods were performed

Method Description Analyst Comments

1 EML HASL 300, 4.5.2.3
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Comgany : ENSR International
Address: 2 Technology Park Drive
Westford, Massachusetts 01886--3140
Report Date:  February 25, 2008
Contact: Ms. Debra L. Simmons
Project: Indiana Pines
Client Sample TD: SSO15AS80430078 Proiject: ENSR0O0205
Sample ID: 202261007 ClientID: ENSRO03
Matrix: SO
Collect Date: 30-APR-07 16:25
Receive Date: 06-FEB-08
Collector: Client
Parameter Qualifier Result Uncertainty DL RL Units DF AnalystDate Time Batch Method
Rad Gamma Spec Analysis
Gammaspec, Gamma, Solid (Long List)
Actinium-227 |1 0.0668 +-0.172 0.278 0.160 pCi/g MJHI 02/20/08 1414 727047 |
Lead-210 7.37 +H-2.75 239 3.00 pCi/g
Polonium-210 7.37 +-2.73 2.39 3.00 pCiig
Protactinium-231 <0316 +-0.726 .15 0.500 pCilg
Radinm-224 0416  +/-0.0808 0.0501 0.200 pCiig
Radium-228 0.333 +-0.138 0.0889 0.300 pCilg
Thorium-228 0.556  +/-0.0725 0.0533 0.400 pCi‘g
Therium-230 0416  +/-0.0807 0.0501 0.500 pCilg
Thorium-232 0.414 +-0.054 0.0397 0.400 pCifg
Uranium-234 . 0399 +/-0.124 0.104 3.00 pCilg
Uranium-235 0.13] +-0.154 0.139 £.100 pCifg
Uranium-238 0.457 +/-0.882 0.794 0.500 pCilg
. Gh o3 it loB
The following Prep Methods were performed
Method Description Analyst Date Time  Prep Batch
Dry Soil Prep Dry Soil Prep GL-RAD-A-021 MXPZ 02/12/08 1637 724662
The following Analytical Methods were performed
Method Description Analyst Comments

H
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GEL LABORATORIES LLC

2040 Savage Road Charieston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company: ENSR Internatjonal
Address: 2 Technelogy Park Prive

Westford, Massachusetts 01886--3140
Report Date:  February 25, 2008

Contact: Ms. Debra L. Simmons
Project; Indiana Pines

Client Sample ID: S8016A880430078 Project: ENSRG0205
Sample iD: 202261008 Client ID: ENSR003
Matrix: S0
Collect Date: 30-APR-07 15:35
Receive Date: 06-FEB-08
Collector; Client
Parameter Qualifier Result Uncertainty DL RL Units DF  AnalysiDate Time Batch Method
Rad Gamma Spec Analysis
Gammaspec, Gamma, Solid (Long List}
Actinium-227 ’ «0.0108 +-0.216 0329 0.160 pCifg MIHI1 02/20/08 1415 727047 1
Lead-210 5.47 +-0.829 0413 3.00 pCi/g
Polonium-210 517 +/-0.801 0413 3.00 pCi/g
Protactinium-231 -D.0371 +-0.886 1.35 0.500 pCig
Radiuvm-226 0472 +-0.126 0.0752 0.200 pCiig
Radium-228 0.632 +-0.227 0.153 0.300 pCifg
Thorium-228 0.785 +-0.101 0.0601 0,400 pCiig
Thorium-230 0.472 +-0.126 0.0752 0,500 pCig
Thorium-232 0.585  +/-0.0751 0.0448 0.400 pCifg
Uranium-234 0383 +/-0.163 0.116 300 pCifg
Uranium-235 0.0369 +/-0.189 0.150 0.100 pCi/g
Uranium-238 0.00 +-0.650 0.406 0.500 pCifg

A o3 [t fo g
The following Prep Methods were performed

Method Description Analyst Date Time  Prep Batch
Dry Soil Prep Dry Soil Prep GL-RAD-A-021 MXP2 02/12/08 1637 724662
The following Analytical Methods were performed

Method Description Analyst Comments

1 EML. HASL 300, 4.5.2.3
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company : ENSR Intemnational
Address : 2 Technology Park Drive

Westford, Massachusetts (1886--3140
Report Date:  February 25, 2008

Contact: Ms, Debra L. Simmons
Project: Indiana Pines

Client Sample ID: SSO17ASSO50107S Project: ENSR00205
Sample ID: 202261001 Client ID:  ENSR003
Matrix: S0
Collect Date: 01-MAY-07 12:00
Receive Date: 06-FEB-08
Collector; Client
Parameter Qualifier Result  Uncertainty DL RL Units D¥ AnalystDate Time Baich Method
Rad Gamima Spec Analysis
Gammaspec, Gamma, Solid (Long List)
Actinium-227 0.079 +-(.101 0.177 0.160 pCilg MIHI 02/20/08 1413 727047 1
Lead-210 154 +-2.96 2.53 3.00 pCig
Polonium-210 U 1.94 +-2.96 2.53 3.00 pCifg
Protactinium-23{ 0.105 +-0.388 0.670 0.500 pCifg
Radium-226 0.153  +-0.0408 0.0313 0.200 pCifg
Radium-228 0.26F  +-0.0700 0.065 0.300 pCifg
Thorium-228 0.259 +-0.041 00316 0,400 pCilg
Thorium-230 0153  +-0.0408 0.0313 0.500 pCifg
Thorium-232 0.193  +-0.0306 0.0235 0.400 pCifg
Uranium-234 0.176  +/-0.0587 0.060 3.00 pCi'g
Urarium-235 -0.0103 +-0.0787 0.098 0.100 pCi/g
Uranium-238 0.200 +-0.872 0.601 0.500 pCig

GAH CE1TIos
The following Prep Methods were performed

Method Description Analyst Date Time  Prep Baich
Dry Soil Prep Erry Soit Prep GL-RAD-A-021 MXP2 02712108 1637 724662

The following Analytical Methods were performed
Method Description Analyst Comments

1 EML HASL 300, 4.5.2.3
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company : ENSR Internationat
Address; 2 Technology Park Drive

Westford, Massachuserts 01886--3140
Report Date:  February 25, 2008

Contact: Ms. Debra L. Simmons
Project: Indiana Pines

Client Sample ID: SS018ASS0501075 Project: ENSRO0205
Sample ID: 202261024 Chent ID: ENSR0O03
Matrix:
Collect Date: 01-MAY-07 14:00
Receive Date: 06-FER-08
Collector: Client
Parameter Qualiier  Result Uncertainty DL RL Units DF AnalystDate Time Batch Method
Rad Gamma Spec Analysis
Gammaspec, Gamma, Solid (Long List)
Actinium-227 0.037 +-0.124 0178 0.160 pCilg MIH] 02/16/08 1249 726183 |
Lead-210 .51 +-1.09 1.18 3.00 pCi/g
Polonium-210 2351 +-1.08 1.18 3.00 pCiig
Protactinjurm-231 -0.123 +-0.410 0.702 0.500 pCifg
Radium-226 0499  +/-0.0635 0.0325 0.200 plifg
Radium-228 0423 +-0.101 0.0644 0300 pCirg
Thorium-228 0.532 +-0.0328 0.0339 0.400 pCilg
Thorium-230 0499  +-0.0635 (0.03235 0.500 pCig.
Thorium-232 0358  +-0.0395 0.0254 0.400 pCifg
Uranium-234 237 0589 +-0.0725 0.0606 3.00 pCi‘g
Uranium-235 0.144 +-0.117 4.0922 0.100 pCifg
Uranium-238 1.95 +-0.606 0.502 0.500 pCifg

eAx a3liTleR
The follewing Prep Methods were performed

Method Description Analyst Date Time Prep Batch
Dry Soil Prep Dry Soil Prep GL-RAD-A-021 BXI! 02/07/08 1427 724664
The following Analytical Methods were performed
Method Description : Analyst Comments
I EML HASL 300,4.52.3
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GEL LABORATORIES LLC

2040 Savage Hoad Charleston SC 29407 - (843} 556-8171 - www.gsl.com

Certificate of Analysis

Company : ENSR International
Address : 2 Technology Park Drive
Wesiford, Massachusetts 01886--3140
Report Date:  February 25, 2008
Contact: Ms. Debra L. Simmons

Project: Indiana Pines

Client Sample ID: S8018A850501078 Project: ENSR0O0Q205
Sample ID: 202261025 ChlentID: ENSR003
Mairix: S0
Collect Date: 01-MAY-07 13:40
Receive Date: 06-FEB-08
Collector: Client
Parameter Qualifier Result Uncertainty DL RL Units DF AnalystDate Time Batchk Method
Rad Gamms Spec Analysis
Gammaspec, Gamma, Solid (Long List)
Actinjum-227 00478  +/-0.0854 0.153 0.160 oCifg MIH] 02/16/08 1346 726183 i
Lead-210 0.0379 +-1.37 .79 3.00 pCifg
Polenium-210 0.037% +-1.37 1.79 3.00 pCig
Protactinjum-23} -0.131 +/-0.347 0.605 0.500 pCi/g
Radium-226 0208 +-0.0419 0.0275 0.200 pCilg
Radium-228 0.300  +/-0.0782 0.0542 0.300 pCig
Therium-228 0.338  +-0.0459 00282 0.400 pCi‘e
Tharium-230 0208  +-0.0419 0.0275 0.500 pCifg
Thorium-232 0.253  +/-0.0343 0.0211 0400 pCifg
Uranium-234 T 0278 +-0.052 0.0493 3.00 pCilg
Uranizm-235 0.017  +/-0.0681 0.082 0.100 pCig
Uranium-238 0.467 +-0.501 0.491 0.500 pCi‘g
Ztint 03 )2 )oF
The fellowing Prep Methods were performed
Method Description Ansalyst Date Time  Prep Batch
Dry Soil Prep Dry Soil Prep GL-RAD-A-021 BXI1 02/07/08 1427 724664
‘The following Analytical Methods were performed
Method Description Analyst Comments
1 EML HASL 300, 4.5.2.3
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 566-8171 - www.gel.com

Certificate of Analysis

Company: ENSR International
Address: 2 Technology Park Drive

Westford, Massachusetts £1886--3140
Report Date:  February 25, 2008

Contact: Ms. Debra L. Simmons
Project: Indiana Pines

Client Sample ID: 8$8020A880501078 Project: ENSRO00205
Sample ID: 202261026 Client ID:  ENSR003
Matrix: 50
Collect Date: 0L-MAY-07 10:25
Receive Date: 06-FEB-08
Collector: Client
Parsmeter Qualifier  Result Uncertainty DI RL Units DF  AnalystDate Time Batch Method
Rad Gamma Spec Analysis
Gammaspec, Gamma, Solid (Long List}
Actinium-227 * -0.0645 +-0.0804 0,138 0.160 pCi/g MIH1 02/16/08 1347 726183 1
Lead-210 122 +-0.649 0.528 3.00 pCilg
Polonium-210 122 +-0.647 0.528 3.00 pCife
Protactinium-231 i 0.0695  +-0.330 0.561 0.500 pCilg
Radium-226 0.185 +-00351  0.0264 0,200 pCirg
Radium-228 0.269 +-00772 0.0492 0.300 pCifg
Thorium-228 0340  +-00397 04268 0.400 pCifg
Thotium-230 0185 +-0.0351 00264 0.500 pCilg
Thorivm-232 0254  +-00297 0.0204 0.400 pCifg
Uranium-234 T 0207 +-006)7 0.0472 3.00 pCifg
Uranium-235 ' 0.0138  +-0.0644  D,0687 0.100 pCilg
Uranium-238 0.196 +-0.304 0.291 0.500 pCifg
EAn 03)17 10§
The following Prep Methods were performed
Method Description .- Analyst Date Time  Prep Batch
Dry Seil Prep Dry Soil Prep GL-RAD-A-021 BXJ1 02/07/08 1427 724664
The following Anslytical Methods were performed
Method Description Analyst Comments
1 EML HASL 300, 4.5.2.3 '
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis
Company : ENSR International
Address: 2 Technology Park Drive
Westford, Massachusetts 01886--3140
Report Date:  February 25, 2008
Contact: Ms. Debra L. Simmons
Project: Indiana Pines
Client Sample ID: 5S8021A88050167D Project: ENSRO(205
Sample 1D 202261029 Client D: ENSR003
Matrix: S0
Collect Date: 0-MAY-07 10:05
Receive Date: 06-FEB-08
Collector: Client
Parameter Qualifier  Result Uncertsinty DL RL Units DF AnalystDate Time Batch Method
Rad Gamma Spec Analysis
Gummaspec, Gamma, Solid (Long List)
Actinjurm-227 HUy -0.0215 +-0.131 0.229 0.i60 pCilg MIHI1 02/19/08 1927 726183 1
Lead-210 N [ 9exi +-0.383 0.293 3.00 pCi'g
Polonium-210 £.37 +/-0.376 0253 3.00 pCifg
Protactinium-231 -0.0898 +/-0.613 0.923 0.500 pCrig
Radinrn-226 0.720  +-0.0933 0.0444 0.200 pCig
Radium-228 0.960 +-0.167 0.0905 0.300 pCiig
Thorium-228 1.18 +-0.121 0.0427 0.400 pCifg
Thorium-23( 0720  +-0.0933 0.0444 0.500 pCifg
Thorium-232 0.879 +-0.090 0.0319 0.400 pCifg
Uranium-234 = 0808 +H-0.116 0.0782 3.00 pCig
Uranium-235 0.0546  +/-0.0995 0.119 0.100 pCifg
Uraniuvm-238 _ 0.935 +-0.343 0.340 0.500 pCuig
cEAH o3/i7/of
The following Prep Methods were performed
Method Description Analyst Date Time  Prep Batch
Dry Soil Prep Dry Soil Prep GL-RAD-A-021 BXJ1 02/07/08 1427 724664
The following Analytical Methods were performed
Method Description Analyst Comments

1 EML HASL 300, 4.5.2.3
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - {843) 556-8171 - www.gel.com

Certificate of Analysis

Company : ENSR International
Address: 2 Technology Park Drive

Westford, Massachusetts D1886--3140
Report Drate:  February 25, 2008

Contact: Ms. Debra L. Simmons
Project: Indiana Pines

Client Sample ID: SS021AS580501078 Project: ENSRO0265
Sample ID: 202261027 ClientID: ENSRO03
Matrix: S0
Callect Date: 01-MAY-07 10:05
Receive Date: 05-FEB-08
Collector: CHent
Parameter Qualifier Result Uncertainty DL RL Units DF AnalystDate Time Batch Method
Rad Gamma Spec Analysis
Gammasper, Gamma, Solid (Long List)
Actinium-227 | 0.0531 +-0.133 0.198 0.160 pCilg MIH]1 02/16/08 1348 726183 |
Lead-210 1.61 +/-0,358 0.279 3.00 pCig
Polonium-210 1.61 +-0.352 0.279 3.00 pCig
Protactinium-231 i 0.150  +-0.493 0.815 0.500 pCi/g
Radium-226 0636  +/-0.0866 0.0376 0.200 pCig
Radium-228 .856 +-0.150 0,0897 0.300 pCilg
Thorium-228 1.02  +-0.0901 (.0359 0.400 pCiig
Thorium-230 0656 +-0.0866 0.0376 0,500 pCifg
Thorium-232 0760  +~0.0674 0.0269 0.400 pCifg
Uranium-234 I 0613 +-0.0891 0.0664 3.00 pCiig
Uranium-235 i 000607 +~0.0918 . Q.0987 0.100 pCilg
Uranium-238 0.938 +/-0.388 0.290 0.500 pCilg
&AM o3f17lp3
The foBowing Prep Methods were performed
Method Desctiption Analyst Date Time  Prep Batch
Dry Soil Prep Dry Soil Prep GL-RAD-A-(21 BXH 02/07/08 1427 724664

The following Analytical Methods were performed
Method Description Analyst Cornments

1 EMI. HASL 300, 4.5.2.3
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GEL LABORATORIES LLC

2040 Savage Road Chatleston SC 29407 - {843) 556-8171 - www.gel.com

Certificate of Analysis

Company : ENSR International
Address; 2 Technology Park Drive

Westford, Massachusetts 01886--3140
Report Date:  February 25, 2008

Contact: Ms. Debra L. Simmons
Project: Indisng Pines

Client Sample ID: S§022A38580501078 Proiect: ENSR00205
Sample ID: 202261028 ClientID: ENSR003
Matrix: SO
Collect Date: 01-MAY-07 07:50
Receive Date: 06-FER-08
Collector: Client
Parameter Qualifier Result  Uncertainty DL RL Units DF  AnalystDate Time Batch Method
Rad Gamma Spec Analysis
Gammaspee, Gamma, Solid (Long List)
Actinium-227 } 0.0719 +/-0.106 0.179 0.160 pCifg MIHI 02/i6/08 1349 726183 1
Lead-210 174 +-1.47 1.58 3.00 pCi/g
Poloninm-210 1.74 +-1.47 1.58 3.00 pCifg
Protactinium-231 } -0.171 +-0.445 0.731 0.500 pCifg
Radium-226 0445  +-0.0555 0.03} 0.200 pCilg
Radium-228 0.511 +-0.104 0.0655 0.300 pCifg
Thorium-228 0603  +-0.0601 6.0341 0.400 pCifg
Thorium-23¢ 0.445  +-0.0555 0.031 0.500 pCifg
Thorium-232 0451  +-0.0449 0.0255 0.400 pCifg
Uranium-234 370438 400731 0.062 3.00 pCilg
Uraniuem-235 0.0687 +-0.084 0.0938 0.100 pCilg
Uranium-238 0.493 +-0.524 0.543 0.500 pCiig

eAr e3irrfey
The: following Prep Methods were performed
Method Description Analyst Date Time  Prep Baich

Dry Soil Prep Dry Soil Prep GL-RAD-A-021 BXII 02/07/08 1427 724664

The following Analytical Methods were performed
Method Description Analyst Comments

I EML HASL 304, 4.5.2.3
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (B43) 556-8171 - www.gel.com

Certificate of Analysis

Company . ENSR Intemationat
Address: 2 Technology Park Drive

Westford, Massachusc_tts 01886--3140
Report Date:  February 25, 2008

Contact: Ms. Debra L. Simmons
Project: Indiana Pines

Client Sample ID: SSO23A8S0430078 Project: ENSR0OO205
Sample ID: 202261009 Client ID: ENSR003
Matrix: SO
Collect Date: 30-APR-07 10:50
Receive Date; 06-FEB-08
Collector: Chient
Parameter Qualifier Result Uncertainty DL RL Units DF  AnslystDate Time Batch Method
Rad Gamma Spec Analysis
Gammaspec, Gamma, Solid (Long List)
Actinium-227 0.0809 +-0.100 0.178 0.16G pCi‘g MIH1 02/20/08 1431 727047 |
Lead-2i0 0.231 +-0.873 0.896 3.00 pCifg
Polonium-210 _ 0.231 +-0.873 0.896 3.00 pCi‘g
Protactinium-231 0.0964 +/-0.455 0.694 0.500 pCilg
Radium-226 0173 +-0.0412 0.0291 0.200 pCi‘g
Radiurm-228 0215  +-0.0784 0.0546 0.300 pCi'g
Thorium-228 0.258  +-0.0455 0.0333 0.400 pCi/g
Thorium-230 0.173  +-0.0412 0.0291 0.500 pCiig
Thorium-232 0192 +/+0.0339 0.0248 0.400 pCifg
Uranium-234 0.148  +-0.0595 0.061 3.00 pCifg
Uranium-235 -0.00668  +-0.0816 0.0974 0.100 pCilg
Uranium-238 0.346 +/-0.428 0.429 .506 pCi/g
L EN
The following Prep Methodsawere p'e o%ed
Method Description Anajyst Date Tine  Prep Batch
Dry Soil Prep Dry Soil Prep GL-RAD-A-021 MXP2 02/12/08 [637 724662
The following Analytical Methods were performed
Method Description Analyst Comments
1 EML HASL 300, 4.5.2.3
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 28407 - (843) 5656-8171 - www.gel.com

Certificate of Analysis

Company : ENSR Internationat
Address: 2 Technology Park Drive
Westford, Massachuseris 0i886--3140
Report Date:  February 25, 2008
Contact: Ms. Debrz L. Simmons
Project: Indiana Pines
Client Sample ID: S5024A850430078 Project: ENSRO0205
Sample ID: 202261010 Client ID: ENSR0O03
Matrix: 5S¢
Collect Date: 30-APR-07 10:35
Receive Date: 06.-FER-08
Collector: Client
Parameter Qualifier Resnlt Uncertainty DL RL Units DF AmalystDate Time Batch Method
Rad Gamma Spec Analysis
Gammaspec, Gamma, Solid (Long List}
Actiniumn-227 : '; 0.0369  +/-0.0674 0.113 0.160 pCisg MFH1 02/20/08 1452 727047 1
Lead-210 it 0.919 +-0.730 0.658 3.00 pCifg
Polonium-2}0 0.919 +-0.729 0.658 3.00 pCig
Protactinium-231 b 00923  +-0.269 0.466 0.500 pCilg
Radium-226 B 0.265  +-0.0392 0.0205 0.200 pCifg
Radium-228 ] 0311 +-0.0635 0.0411 0.300 pCifg
Thorium-228 H G321 +-0.0337 0.0215 0.400 pCifg
Thorium-230 i 0265  +/-0.0392 0.0205 0.500 pCug
Thorium-232 i 0.23¢  +-0.0251 0.016 0.400 pCifg
Uranium-234 0274  +/-0.0485 0.0398 3.00 pCi'g
Uranium-235 0.0563  +/-0.0477 0.058 0.100 pCig
Uranium-238 0.222 +-0.264 0.285 0.500 pCifg
GAM 0311 jop
The following Prep Methods were performed
Method Description Analyst Date Time  Prep Baich
Dry Soil Prep Dry Soil Prep GL-RAD-A-021 MXP2 0212408 1637 724662
The following Analytical Metbods were performed
Method Description Analyst Comments

1 EML HASL 300,4.52.3
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company : ENSR Intemnational
Address: 2 Technology Park Drive

Westford, Massachusatts 01886--3140
) Report Date:  February 25, 2008

Contact: Ms. Debra L. Simmons
Project: Indiana Pines

Client Sampte ID: S8025A850430078 Project: ENSR00205
Sample ID: 202261011 Client ID: ENSR003
Matrix: S0
Collect Date: 30-APR-07 17:25
Receive Date: 06-FEB-08
Collector: Client
Parameter Qualifier Result Uncertainty DL RL Units DF AnalystDate Time Batch Method
Rad Gamma Spec Analysis
Gammaspec, Gamma, Solid (Long Lisi)
Actinjum-227 | 0.0277 +-0.169 0.275 0.160 pCilg MIH} 02/20/08 1452 727047 |
Lead-210 7.65 +-1.93 1,48 3.00 pCilg
Polonium-21¢ 7.65 +-1.90 1.48 3.00 pCifg
Protactinium-231 -0.162 +-0.897 1.10 0.300 pCi'g
Radium-226 0481  +-0.0896 0.0477 0.200 pCi'g
Radium-22§ 0.397 +-0.143 0.0972 0.300 pCilg
Therium-228 0492  +-0.0691 0.0507 0.400 pCig
Thoriuvm-230 0.48F  +-0.0896 0.0477 0.500 pCi‘g
Thorium-232 0.367  +-0.0515 0.0378 0.400 pCiE
Uranium-234 0.536 +-0.121 0.0511 3.00 pCi/g
Uranium-235 0.0252 +/-0.130 0.135 0.100 pCi/g
Uranium-238 -0.477 +/-0.693 0.681 0.500 pCilg
Eher 03y
The following Prep Methods were pe{fmed
Method Description Analyst Date Time  Prep Batch
Dry Soil Prep Dry Soil Prep GL-RAD-A-021 MXFP2 02/12/08 1637 724662
The following Analytical Methods were performed
Method Description Anglyst Comments
i EML HASL 300,4.5.2.3
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company : ENSR International
Address: 2 Technology Park Drive
Westford, Massachusetts 01886--3140
Report Date:  February 25, 2008
Contact: Ms. Debra L. Simmons
Project: Indiansa Pines
Client Sample ID: S5003ASS043007B Project: ENSRO0205
Sample I 202261002 Client ID:  ENSRO03
Matrix: wQ
Collect Date: 30-APR-07 12:20
Receive Date: 06-FEB-08
Collector: Client
Parameter Qualifier Result Uncertainty DL RL Units DF  AnalystDate Time Batch Method
Rad Gamms Spec Analysis
Cammaspec, Gamma, Liquid (Long Lisi) .
Actinium-227 -7.4] +-22.3 379 pCi/l. KXG3 02/15/08 1657 726991 |
Lead-210 169 +-770 655 750 pCVL
Polonium.210 169 +-110 655 pCiL
Protactinium-231 -68.5 +-116 151 pCi/L
Radium-226 -id. 1 +-85.6 117 pCHL
Radium-228 8.33 +-9.46 162 200 pCifl.
Thorium-228 -4.51 +-6.87 B.69 pCi/L
Therium-230 -401 +-2650 1230 200 pCi/L
Thorivm-232 -150 +-2720 3890 pCi/L
Uranium-234 1720 +/-1780C 10100 pCr/L
Uraniom-235 1.42 +-23.3 234 50.0 pCilL
Uranium-238 -75.8 +i-166 2R 250 pCyL
Gan 63 rrloy
The following Analytical Methods were performed
Method Description Analyst Comments
1 EPA 901.1
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis
Company: ENSR International
Address: 2 Technology Park Drive
Westford, Massachusetts 01886--3140
Report Date:  February 25, 2008
Contact: Ms. Debra L. Simmeons
Project: Indiana Pineg
Client Sample ID: SS012A88043007B Profect: ENSRO0205
Sampie - 202261003 ClientID: ENSRO03
Matix: WwQ
Collect Date: 30-APR-07 15:20
Receive Date: 06-FEB-08
Collector: Client
Parameter Qualifier Result Uncertainty BL RL Units DF  AnalystDate Time Batch Method
Rad Gamma Spec Analysis
Cammaspec, Gamma, Liguid (Long List}
Actinium-227 2.38 +-26.9 46.2 pCifL. KXG3 02/15/08 {658 726991
Lead-210 =570 +/-606 704 750 pCiL
Polonium-210 -570 +-605 704 pCiL
Protactinium-231 =517 +-107 [ pCi/L.
Radium-224 -8.9 +.82.1 104 pCifL
Radium-228 -182 +-17.4 18.1 200 pCivL
Thorium-228 -4.61 +-8.22 106 pCi/L
Thorium-230 -51G +-3380 1430 20.0 pCyL
Thorium-232 446 +/-5360 4180 pCi/L.
Uranium-234 4880  +/-4B200 10700 pCiL
Uranium-235 -7.63 +-23.2 252 50.0 pCiiL
Uranium-238 4 0.00 +-258 170 250 pCiL
&4 p3fnte§
‘The following Analytical Methods were performed
Method Description Analyst Comments
1 EPA 901.1
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Company ;

Address :

ENSR International
2 Technology Park Drive

Westford, Massachusetts 01886--3140

GEL. LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (B43) 556-8171 - www.gel.com

Certificate of Analysis

Report Date:  February 25, 2008

Contact: Ms. Debra L. Simmons
Project: Indiana Pines
Client Sample ID: SS021AS880501078 Project: ENSR00205
Sample ID: 202261004 Client ID: ENSR003
Matrix: wQ
Collect Date: 01-MAY-07 10:05
Receive Date: 06-FEB-08
Collector: Client
Parameter Quatifier ~ Result Uncertainty DL RL Units DF  AnalystDate Time Batch Methed
Rad Gamma Spec Analysis
Gammaspec, Gamma, Liquid {Long List)
Actinium-227 221 +-23.8 38.2 pCi/L KXG3 02/15/08 1658 726991 1
Lead-210 128 +/-398 504 750 pCiL
Polonium-210 128 +-398 504 pCvL
Protactinium-231 47 +/-92.7 157 pCi/L
Radium-226 -29.7 +H-77.7 96.5 pCvL
Radium-228 -14.3 +-20.5 14.9 200 pCiL
Thorium-228 0.0879 +-8.13 ENS) pCi'L
Thorium-230 436 +-2960 1230 2090 pCi/L
Thorium-232 -469 +-5290 3490 pCiL
Uranium-234 -3540 +-35200 8040 pCiL
Uranium-235 9.23 +-20.8 239 500 pCi/L.
Uranium-238 -142 +-152 170 250 pCi/L
Cton 03417 )08
The following Analytical Methods were performed
Method Description Analyst Comments
1 EPA 201.1
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higher than in nearby Brown Ditch. In this narrow remnant strip of aquifer between Yard 520 and the
ditch, it is unlikely leakage from the Type Ill (South) Area and the small amount of recharge could
provide sufficient water to maintain these high levels. Another source of water clearly exists.
Furthermore, even if the Type Ill (South) Area were to be replaced by a block of completely
impermeable material, groundwater would still be present in this remnant aquifer area. The most likely
source of that groundwater is the area north of the Type Il (South) Area, that is, from the Type Il (North)
Area of Yard 520.

See also the response to comment 2 for additional discussion on the groundwater flow system in the
area of Yard 520.

Additional discussion of the construction of the Type lll (South) Area of Yard 520 is provided in
responses to previous comments (e.g., response to Comment 3).

Evaluation of Data Collected Under the Yard 520 Sampling and Analysis Plan

Background Samples

Comment #204: Uranium background concentrations for sample SS018 are anomalously high.
Pb-214 [sic] and Po-210 for samples SS015 and SS016 are also anomalous. Explain why these
results are anomalous and potential impacts to the risk assessment, or consider these results to
be outliers that should be removed.

Response: The results that are assumed to be anomalously high are most likely due to local geologic
or other conditions. SS018 is located in a wetland just north of US Hwy 20 in the vicinity of two
commercial facilities. The higher U could represent local geologic variability, or it could be due to the
nearby anthropogenic factors. SS015 and SS016 are both located in IDNL north of Brown Ditch. The
fact that they both have higher concentrations of Pb-210 and Po-210, and they are located near each
other physically, suggests this is due to local conditions.

Regardless of the reasons for the higher concentrations, these samples all represent appropriate,
approved background locations. There is no reason to remove them from the background datasets.
See also response to comment 71. These data will be evaluated in the risk assessments.

Comment #205: The U-238 and U-235 background water concentrations were identical across
three samples:

GEL Laboratories LLC
Metals
-1-

Inorganics Analysis Data Package
SDG No: 185248-2
Sample ID: 185256001
Sample ID: 185256002
Sample ID: 185256003

Getting the exact concentration in each measurement is unexpected. Determine the cause of
these results and explain.

Response: The samples were aqueous equipment blank samples (SS003AS0043007B,
SS012ASS043007B, and SS021ASS050107B) associated with the background soil samples. U-235
and U-238 were nondetect at 0.01 ug/L and 0.05 ug/L, respectively, in all three of these quality control
(QC) samples. In addition, the total uranium result, which was calculated from the U-235 and U-238
analytical results was also nondetect in these three QC samples. In general for aqueous samples, the
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reported nondetect results would be identical since the results are reported as nondetect at the
Reporting Limit (RL).

The associated data package in Attachment D of the Yard 520 report is GEL data package 185256
(SDG 185248-2).

Comment #206: Uranium measurements by inductively Coupled Plasma Mass Spectrometry
(ICPMS) list total uranium as the sum of uranium-238 + uranium-235. This is incorrect. Total
uranium is the sum of uranium-238 + uranium-234 + uranium-235. It is important to have the
uranium-234 level if a conversion from mg/kg to pCi/g is necessary. If ICP-MS is being used to
determine total uranium, then the analyte should be stated as “total uranium”. Please explain
and correct.

Response: GEL analyzed for total uranium by ICP/MS. However, total uranium by ICP/MS as reported
by GEL was based on measuring for U-235 and U-238 only (see GEL SOP GL-MA-E-014 in QAPP Rev
2_April 2008). Typically, ICP/MS concentration methods do not measure for U-234. If assuming that
the uranium isotopes were present in natural abundance, then 99.99% of the total uranium
concentration was contributable to U-235 and U-238. Thus, the U-234 concentration would have had
only 0.0055% affect on the total concentration. However, when converting the total concentration
results into activity, a slight increase in the presence of U-234 above the expected mass would have an
affect on the total activity. Thus, should the conversion of concentration results to activity be necessary,
the activity may be biased low.

An associated data package in Attachment D of the Yard 520 report is GEL data package 185256 (SDG
185248-2).

Comment #207: Results for ICPMS do not contain any uncertainties, nor any detection limits. It
is, thus, not possible to judge the quality of the results. Please provide the necessary
information used for evaluation.

Response: The data tables in the Yard 520 report include detection limits for the parameters analyzed
by ICP/MS (results qualified with U qualifier). Table 9 has been revised to include the associated
uncertainties for radiological parameters in the Yard 520 samples. An additional table has been added
to the Yard 520 report, Table 11, which presents the results for the radiological parameters and
associated uncertainties in background soil and sediment samples. |

Comment #208: U-238 backgrounds by Inductively Coupled Plasma Mass Spectrometry (ICPMS)
did not exceed 1 mg/kg except for sites SS008, SS018, and SS021 which were 1, 6.1, and 1
mg/kg, respectively. It should be determined if these were local variations, problem locations, or
if there was a malfunction in sample collection or in laboratory measurement. Most especially,
SS018 should be investigated.

Response: See response to comment 204. Based on the data validation results, there is no reason to
assume that there have been any analytical issues with these samples. The results for other analytes in
these samples are within the range of the site-specific background data set. These results likely
represent local geologic variability, or it could be due to the nearby anthropogenic factors.

Comment #209: U-235 backgrounds by ICPMS did not exceed 0.009 mg/kg except for sites
SS018 and SS022 which were 0.044 and 0.013 mg/kg, respectively. Explain these anomalies and
state whether they should be removed from sample background.

Response: See response to comments 204 and 208.

Comment #210: The GEL Laboratories water sample results (Sample IDs 202261001 to
202261031) have Detection Limits (DL) that exceed reasonable comparison standards such as
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the National Primary Drinking Water Standards for radionuclides in USEPA 40 CFR 141 Total
Radium (radium-226 + radium-228) standard of 5 picocuries per litre (pCi/L). This is most likely a
problem of not counting the sample long enough. The DL probably could have been brought
down below 5 pCi/L had it been counted longer. As aresult, the Total Radium standard could
not be compared to the data to determine if there might be contamination. You may consider re-
running the samples to provide DLs that are useable for the risk assessment. Otherwise discuss
the high uncertainty in your results.

Response: Samples 202261001 and 202261004 to 202261031 were soil samples, thus the comment
with regards to comparing to drinking water standards is not applicable. The 2 aqueous samples
(202261002 and 202261003) are the associated equipment blank samples and all the target nuclides
were nondetect in both of these QC samples. The purpose of these QC samples was to determine if
proper decontamination procedures were followed, which would then ensure that there was no “carry-
over” between sample locations. Based on the purpose of these aqueous QC samples, comparing the
nondetect results to the drinking water standards would not be applicable to this report. Also, note that
all the samples were counted for the maximum count time of 1000 minutes.

The associated data package in Attachment D of the Yard 520 repot is GEL SDG 202261.

Comment #211: For the one radium water measurement made at GP004 by gamma
spectrometry, the Total Radium including background appears to be 20.58 pCi/L or 4 times the
drinking water standard. However, the uncertainties are higher than the results, and the
detection limits are well above 5 pCi/L, the USEPA Total Radium drinking water standard. These
radium in water data are not usable. This sample should be reanalyzed to ensure a useable
detection limit.

Response: Sample GP004ICB092305B was the aqueous equipment blank sample associated with the
soil samples collected in September 2005. Ra-226 and Ra-228 were nondetect in this QC sample. The
purpose of this QC sample was to determine if proper decontamination procedures were followed, which
would then ensure that there was no “carry-over” between sample locations. Based on the purpose of
this aqueous QC sample, comparing the nondetect radium results to the radium drinking water standard
would not be applicable to this report.

The associated data package in Attachment D of the Yard 520 report is GEL SDG 146464.

Comment #212: For the one uranium water measurement made at GP004 by gamma
spectrometry, the measurements were made in pCi/L. When converted to ug/L, the Total
Uranium level could be as high as 479 ug/L or 16 times the drinking water standard for total
uranium. Also, the uncertainty is 3X the measurement result. Again, the uncertainties are higher
than the results, and the detection limits are well above 30 ug/L, the USEPA Total Uranium
drinking water standard. These uranium in water data are not usable. You should reanalyze to
ensure a useable detection limit. Also, please explain the reference levels (RLs) provided in the
water analysis results (such as 250 pCi/L for U-238).

Response: Sample GP004I1CB092305B was the aqueous equipment blank sample associated with the
soil samples collected in September 2005. U-234, U-235, and U-238 were nondetect in this QC sample.
The purpose of this QC sample was to determine if proper decontamination procedures were followed,
which would then ensure that there was no “carry-over” between sample locations. Based on the
purpose of this aqueous QC sample, comparing the nondetect uranium results to the total uranium
drinking water standard would not be applicable to this report.

The associated data package in Attachment D of the Yard 520 report is GEL SDG 146464.

Comment #213: The measurements for U-238 and U-235 by gamma spectrometry are not
comparable to the measurements by ICPMS. The U-238 and U-235 concentrations by gamma
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spectrometry, 473.5 ug/L and 5.273 ug/L, respectively, are substantially different from the
concentrations by ICPMS, 0.200 ug/L and 0.070 ug/L, respectively. This appears to be an issue
with measurement uncertainties.

Response: [f this comment applies to sample GP004ICB092305B, then this was the aqueous
equipment blank sample associated with the soil samples collected in September 2005. The results for
U-235, and U-238 were nondetect in this QC sample. The purpose of this QC sample was to determine
if proper decontamination procedures were followed, which would then ensure that there was no “carry-
over” between sample locations. Based on the purpose of this aqueous QC sample, comparing the
nondetect uranium results to the total uranium drinking water standard would not be applicable to this
report.

The associated radiological data package in Attachment D of the Yard 520 report is GEL SDG 146464.
The associated inorganic data package in Attachment D of the Yard 520 report is CAS SDG R2527896,
which was inadvertently omitted from the report).

Comment #214: The GEL Laboratories water sample results (Sample IDs 202261001 to
202261031) have high uncertainties. State the counting times used. EPA/NAREL will typically
count for 1000 minutes in order to reduce measurement uncertainty. Counting time should
ensure uncertainties below +/- 10% of the measurement result. Explain the potential impact of
higher uncertainty to DQOs.

Response: This comment refers to GEL data package 202261 in Attachment D of the Yard 520 report.

In this data set, there were three aqueous samples (202261002, 202261003, and 202261004), which
were the associated equipment blank samples and the other 28 samples were the background soil
samples (202261001 and 202261005 to 202261031).

The samples were counted for the maximum count time of 1000 minutes.

There were no target analytes detected in the three equipment blank samples. For the soil samples,
27% of the detected results had counting uncertainties greater than 30%. However, only 6% of these
results were detected above the project reporting limits. Since the majority (73%) of the detected results
had acceptable counting uncertainties (<30% based on MARLAP recommendations for results reported
to the MDC) there should be minimal impact on the DQOs.

Yard 520 Samples

Comment #215: Five of the 11 measured samples exceed 5.618 pCi/g (GP005, GP006 , GP007,
GPO009, and GP010); a value equal to the 40 CFR 192 5pCi/g standard plus what appears to be
Pines site-specific background. This could be an indication of possible contamination. Please
discuss the potential impacts of this on the risk assessment.

Response: The site-specific background level will be developed as part of the risk assessment.
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