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1.0 INTRODUCTION

TRC Environmental Corporation (TRC) has conducted a Stage II Environmental Risk
Characterization (ERC) as part of the on-going investigation and remediation activities at the
former General Electric (GE) site (Site) located at 50 Fordham Road in Wilmington,
Massachusetts (Figure 1-1). This Stage II ERC, together with a supplemental environmental
sampling program, evaluates the existing ecological risk associated with the presence of several
inorganic contaminants within surface waters, sediments and surface soils of a large wetland
located adjacent to Outfalls 001 and 002 at the Site (i.e., the Wetlands Area AOC). The
objective of the Stage II ERC is to evaluate 



Based on the MADEP Conditional Approval of the Stage II Scope of Work (MADEP, 2002a)
and subsequent discussions with MADEP, TRC subsequently agreed to 1) add several additional
metals as contaminants of potential concern (i.e., antimony, cadmium, nickel, and selenium); and
2) collect surface water samples at the two outfalls. The selection of the contaminants of
potential concern at the Site is discussed further in Section 2.2 of this report.

The work contained herein follows current MADEP guidance for assessment of ecological risk at
contaminated Sites and relies primarily on the following document:

o Massachusetts Department of Environmental Protection. Guidancefor Disposal Site Risk
Characterization, Section 9.0 Method 3 - Environmental Risk Characterization. Interim
Final Policy WSC/ORS-95-141. April 1996.

Per this guidance, this Stage II ERC provides a summary of the results from previous
environmental/ecological investigations (Section 1.0), a discussion of the problem formulation
(Section 2.0), the site conceptual model (Section 3.0), the results of the supplemental
environmental sampling (Section 4.0), the risk characterization for the impacted wetland area
(Section 5.0), and a revised Site conceptual model (section 6.0). In addition to these required
items, TRC has provided a risk/benefit analysis (section 7.0), and recommendations for future
actions (Section 8.0).

1.3 Previous Environmental Investigations/Regulatory Actions

A synopsis of earlier investigations involving the collection of samples within the wetland area is
presented below. This synopsis is focused on metal contamination, as these contaminants are the
focal point of the Stage II ERC that was conducted within the wetland.

A Phase II Report was prepared by Goldberg-Zoino & Associates, Inc. (GZA) and submitted to
MADEP in April 1990. As part of this Phase II investigation, one sediment sample each was
collected from Outfalls 001 and 002 and analyzed for volatile organic compounds (VOCs) and
semi-volatile organic compounds (SVOCs). In general, low levels of VOCs and several
phthalates were detected in the two sediment samples. However, no sediment or surface soil
samples were collected from the adjacent wetlands and analyzed for metals. As part of this
Phase II report, an Ecological Risk Characterization of the wetlands described the habitats
present and potential ecological receptors that may inhabit the wetland cover types. Although
significant risks to ecological receptors were not anticipated, additional sediment sampling of
petroleum-related compounds was recommended to evaluate the risk posed by these
contaminants (GZA, 1990).

A Phase 11 Supplemental Investigation was conducted by Wehran Engineering Corporation
(Wehran) in November 1991. Five sediment samples (WL- 1 through WL-5) were collected from
the wetland near the edge of the paved parking area and downgradient of Outfall 001 at a depth
of 0 to 2 feet and analyzed for VOCs, SVOCs and priority pollutant metals (Wehran, 1991).
VOCs were detected at low levels while several petroleum-related contaminants were detected at
elevated concentrations at sample location WL-5. In addition, several metals were detected
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similarities between macroinvertebrate communities near the outfalls and within two "reference"
locations. In addition, the area of impacted wetland comprised a small proportion of the total
wetlands area, therefore, potential vertebrate receptors were unlikely to experience a significant
reduction in their local subpopulations (defined as less than 20 percent decrease).

In December 1998, MADEP issued a written response to the qualitative ecological risk
assessment requiring that either a quantitative Stage II Environmental Risk Characterization be
conducted or that sediment remediation be undertaken (MADEP, 1998). A letter was submitted
to MADEP in February 1999 by Lockheed Martin Corporation indicating that a Stage II
Environmental Risk Characterization would be conducted. The letter also requested clarification
regarding the scope of the investigation. In November 2001, MADEP replied that TRC could
either proceed with remediating the sediments as previously approved, or conduct a Stage II
Environmental Risk Characterization on the wetlands to address metal contaminants detected
within previous sampling events. MADEP concluded that concentrations of TPH detected in the
sediment samples are attributable to "normal" discharges of stormwater runoff and no further
action was required for these constituents.

A compilation of the data collected re83r6 Tm (1999 1 T )Tj 11.3 0 0 11 254 542.8 Tm (on )Tj 11.1 db0.03.284721 144 411.5 0 0211.6 0 0 114784721heco'(required )Tj 3.823 0 4721 11 84S (of )Tj 11.5 0 0 1414 47217.2 Tm (TPH )Tj  1.826 -0.0184721254 54Work-was 
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2.0 PROBLEM FORMULATION

2.1 Site Description/Characterization

The Site description presented within this section was obtained from previous documents such as
the Phase II Report that included a description of the wetland located 



secondary recreation. These waters are also suitable for public water supply with appropriate
treatment.

The Natural Resources Conservation Service (formerly the Soil Conservation Service) has
mapped the soils in Middlesex County. The large wetland complex present on and adjacent to
the Site contains organic soil (Freetown muck) while the developed portions of the Site consist
of the Urban Land and Udorthents soil types. The Freetown muck is characterized as very deep,clie 11.5 0 0 11 481 62161599 8The 

Freet14i 11 0 0 11 238 6125158m (very )Tj 11.5 0 0 11 134 6245158m (very . )T0mel1.52 11 129 6578258m (very ranj 11.3 0 11 192 6418258m (very from11.5  1 T1 3 Tr 0 0 11 288 6624258m (very 00mel1 1 Tf 3 Tr 0 0 11 154 625.458m (very . 11.5 90 11 154 6245158m (very 211.5 0 0 11 258 6264258m (very per)Tj .13.5 0 0 11 288 66182586The )Tj 11.6 0 0 11 326 64192586The )hents )Tj 11 0 0 0 11 354 66752586The )Tj 11.4 0 0 11 469 641.5586The )h



shrub layer are likely to inhabit the wetland as are cavity nesting birds that typically use standing
dead trees. The herbaceous vegetation, leaf litter, downed trees and branches also provide cover
for other ground-nesting birds as well as various amphibians (e.g., frogs), reptiles (e.g., snakes)
and small mammals (e.g., mice, voles and shrews). Larger mammalian species such as white-
tailed deer, raccoon and striped skunk are also expected to forage within the wetland complex.
The pools of water present at Outfall 001 and Outfall 002 provide habitat for several amphibian
and reptilian species including various frogs and snakes. Many amphibian larvae (i.e., tadpoles)
were noted at Outfall 002 during recent sampling conducted by TRC in summer 2002.

Based on the 2000-01 edition of the Massachusetts Natural Heritage Atlas, the large wetland
complex is not reported to contain any rare wetlands wildlife, certified vernal pools, rare species
or natural communities of high priority.

2.2 Selection of Contaminants of Concern (COCs)

In order to determine what contaminants are of potential concern to ecological receptors
inhabiting the wetlands area, the concentrations of constituents detected within the previous
sediment and surface soil samples were compared to screening benchmarks. These benchmarks
represent constituent specific concentrations that are identified in the literature to be-of concern
to a specific ecological receptor group. For the wetlands area, which includes both sediment and
surface soil samples, three screening benchmarks were used. The benchmarks selected are: 1)
benthic invertebrate threshold and probable effect sediment concentrations (MacDonald, et al.,
2000); 2) plant soil screening concentrations (USEPA, 2000); and 3) terrestrial invertebrate soil
screening concentrations (USEPA, 2000). Detected concentrations of contaminants were also
compared to background levels that are present within surface soils and sediments. Background
concentrations for inorganic constituents within surface soils/sediment were obtained from
MADEP surfac 

cd 



the potential to bioaccumulate within the food chain (MADEP, 1996), this constituent was also
retained as a surface soil COC for the Stage II ERC.

Aluminum, arsenic and mercury were detected below their respective background concentrations
and were not retained as 



3.0 SITE CONCEPTUAL MODEL

The site conceptual model developed for the wetlands area is based primarily on the previous
sampling results and assessments associated with Outfalls 001 and 002. In accordance with
MCP guidelines, contaminants of concern, exposure pathways and assessment endpoints were
incorporated by TRC directly into the site conceptual model presented below.

Although the source(s) of the metals within the wetland area have not been fully identified, past 7
activities have apparently resulted in contamination of the wetland habitats in close proximity to
Outfall 001 and Outfall 002. Important components of the ecological community within this
wetland include plants, insects and other invertebrates, amphibians, reptiles, birds and mammals
that represent a diverse assemblage of feeding guilds. The metals detected within the surface
water, sediments and surface soils of the wetland may potentially affect ecological receptors
directly via contact (e.g., benthic community inhabiting contaminated sediments) or may
bioadcumulate within vegetation and invertebrates that are subsequently consumed by receptors
occupying higher trophic levels within the wetland area.

Figure 3-1 presents a simplified conceptual model for the wetlands area. Primary and secondary
ecological receptors and important exposure pathways are identified for both aquatic and non-
aquatic (i.e., wetland) habitats present within the wetland assessment area.

3.1.1 Assessment Endpoints

Assessment endpoints are specific selected ecological characteristics (like diversity and growth)
that are evaluated in the Stage II ERC. In accordance with the MCP, TRC selected assessment
endpoints that provide:

o A clear operational definition;
o An ability to predict and measure a response;
o A susceptibility to COCs (i.e., an exposure pathway is present);
o Ecological relevance (i.e., important feature to ecological health of wetland); and,
o Relevance to program objectives (e.g., wetland species or community is meaningful and

valued by society).

Table 3-1 presents the assessment endpoints that were selected for the Stage II ERC. The
selected assessment endpoints represent both community level endpoints (e.g., benthic
macroinvertebrate diversity and productivity) and population level endpoints (e.g., survival,
growth and reproduction of particular guilds such as the local subpopulation of insectivorous
birds). The selected assessment endpoints represent both primary trophic level and secondary
level receptors as these species may be selected by by and the 

and 



3.L2 Measures of Effect

Measures of effect are measures used to evaluate responses of each assessment endpoint
(MADEP, 1996). The measures of effect selected for the Stage II ERC are presented in Table 3-
1. The selected parameters represent both community and population level measures. A brief
discussion of the proposed measures of effect for each assessment endpoint is presented below.

Amphibian Community Diversity

This assessment endpoint will be evaluated by comparing the detected surface water
concentrations of COCs within the aquatic habitats present at Outfalls 001 and 002 to applicable
benchmarks protective of amphibian receptors (Pauli et al., 2000).

Benthic Macroinvertebrate Community Diversity and Productivity

The evaluation of this assessment endpoint will consider contaminant concentrations within the
four sediment samples collected in the vicinity of Outfalls 001 and 002 where aquatic habitats
are present. This endpoint will not be used to evaluate surface soil samples collected from non-
aquatic habitats within the wetland area.

Sediment quality criteria and guidelines associated with effects on benthic biota will be
compared to concentrations of contaminants detected within the sediments. Applicable
criteria/guidelines that will be used for this evaluation include consensus-based threshold effects
concentration (TEG) and probable effects concentration (PEC) developed for freshwater
sediments (MacDonald et al., 2000).

Terrestrial Plant Community Diversity and Productivity

This assessment endpoint will evaluate potential impacts to the wetland plant community by
evaluating contaminant concentrations within the surface soil and veget.3 Tm 0 0 12 157 31.6 0 0 12 i1 Tm [(evaluas )Tj 11.-180cted soil 



Mammalian Herbivore Survival, Growth, and Reproduction

The meadow vole (Microtuspennsylvanicus) was selected as the indicator species for assessing
impacts from COCs 



4.0 SUPPLEMENTAL ENVIRONMENTAL SAMPLING

The objective of the Stage II ERC is to fully evaluate the risks from the presence of various
metal contaminants to ecological receptors inhabiting the wetland located on and adjacent to the
Site. As detailed in the Scope of Work prepared for the Stage It ERC (TRC, 2002) and based on
additional discussions with MADEP, a variety of media and biota were sampled in order to
support this risk assessment. The previous data was used to select the COCs. However, they
were 



4.3 Vegetation

In order to determine bioaccumulation and subsequent food chain transfer to higher trophic level
herbivorous receptors (e.g., meadow vole) that forage within the wetland habitats in the vicinity
of Outfalls 001 and 002, vegetation was collected and analyzed for the same contaminants as
selected for the wetland surface soils. Samples were collected in accordance with the Scope of
Work for the Stage II ERC (TRC, 2002). A total of four herbaceous vegetation samples were
collected from potentially contaminated areas within the wetland habitats near Outfall 001, while
two plant tissue samples were collected for the wetland areas near Outfall 002. In addition, one
vegetation sample was collected from a reference location. Vegetation samples were directed
toward herbaceous species that may be consumed by voles and included such herbaceous species
as spotted jewelweed (Impatiens capensis) or sensitive fern (Onoclea sensibilis). The locations
of the vegetation samples are presented on Figure 2-1. All lab results are summarized in
Appendix A. Risk results are discussed in 
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5.0 RISK CHARACTERIZATION

5.1 Methodology

The analysis component of the risk assessment consists of assessing the 



Ie = Invertebrate contaminant concentration (mg/kg);
Idiet = % of diet invertebrates comprise;
FIR = Food ingestion rate (kg/kg-body weight-day); and,
AUF = Area use factor (% of home range comprised of habitat evaluated).

Dietary information for each of the three measurement receptor species was obtained from U.S.
EPA Wildlife Exposure Factors Handbook (U.S. EPA, 1993). Specifically, food ingestion rates,
dietary composition (relative percentage of vegetation and/or invertebrates in the diet as well as
soil ingestion rates) and home ranges were obtained from these sources. Model inputs for the
measurement receptor species are presented in Table 5-1.

Exposure doses to each of the three indicator species (i.e., meadow vole, short-tailed shrew and
marsh wren) were estimated using the model parameters presented in Table 5-1 and COC
concentrations (both mean and maximum) presented in Appendix A for surface soil/biota of
concern. Exposure doses were estimated separately for receptors inhabiting wetlands in the
vicinity of Outfall 001 and near Outfall 002. Mean and maximum exposure doses are presented
in Appendix B.

5.1L2 Toxicity Assessment

Toxicity of COCs is assessed by the selection of appropriate toxicity reference values (TRVs) for
each of the measurement receptors. Community-level TRVs are media specific (i.e., the
concentration in surface water or sediment) while TRVs for wildlife receptor species are
provided in terms of dose ingested. The selected TRVs for each receptor are identified and
discussed below.

5..3 Amphibian TRVs

Amphibian larvae present within the ponded areas of surface water at the outfalls may be
exposed to surface water COCs. A search of amphibian toxicity data for each COC present at
these locations was conducted in the scientific literature. Available toxicity data are primarily
limited to acute studies relating to mortality of immature (i.e., larvae) amphibians. The TRVs for
amphibian larvae are presented in Table 5-2.

5.1.4 Benthic In vertebrate TR Vs

Sediment quality benchmarks were obtained from MacDonald et al. (2000). Both the consensus-
based threshold effect concentrations (TECs) and the consensus-based probable effect
concentrations (PECs) were selected as TRVs for benthic invertebrates potentially inhabiting the
aquatic habitats associated with Outfalls 001 and 002. The TECs represent concentrations below
which toxic effects to benthic biota are unlikely to be observed while the PECs represent
concentrations above which toxicity to benthic organisms are likely. The sediment TRVs
selected for the benthic invertebrate community are presented in Table 5-3.
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5.1.5 Plan TRVs



5.2 Risk Characterization Results

Potential risks to the selected measurement receptors from COCs detected in the media and biota
of concern at the Site were evaluated by the quotient method which compares estimated estim3measurement 



respective threshold effect concentration (TEC) within three of the four sediment samples. Only
cadmium and lead were detected below the TEC at one of the sediment samples collected at
Outfall 001. Copper, lead and nickel were detected at concentrations that exceed their probable
effect concentration (PEC) at three of the four sediment sample locations. Results are discussed
below for each of the outfall sediments.

Outfall 001

Comparing the detected concentrations with the TEC results in total HQs of 9 and 46 for the two
sediment samples at this outfall. Only cadmium and lead were detected below their respective
TECs at one of the two sample locations. Copper exceeded its TEC by a factor of 31 at one
sample location (OUI-2-SED). Total HQs of 3 and 11, respectively, for the two samples were
obtained when comparing detected sediment contaminant concentrations with their PECs.
Copper was detected at a concentration 7 times its PEC at sample location OUl-2-SED. Lead
and nickel also exceeded their respective PEC values by a factor of 1 to lea( Tm (s 0 11 4bo)Tj 13515.4 Tm (wo)T 0 0 11d9(a )].bo)Tj 1354 (1 )Tj 1j 1so Tm (sample )Tj 31 11 192 584.3.2 Tm (their )Tj 11.614 11 388 527.9.596.5 Tm (two)Tj 11.01 0 11 30HQs 

of TEC by sample ample i.e.,.1 Tm (sample )Tj Lea 11 0 11 3c 73 5, 514.4 Tm (of )T84a 11 2 11 327 583.7 Tm T1_0 1 Tf 0ea 11 1 11 307 583.8 Tm4 11 4bo

and ckel 1 of obtained sT1_0 1 Tf 11.472 0 11 3gener84.y555.7 Tm (the )Tj387.472 7 11 3no8.8.583.8 Tm4 11 4bosT1_0 1 Tf4911472 2 11 1exis1s6 514.vely, twom (of )Tj  Tf460 11 404 555.8 Tmained 
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both outfalls are below their respective plant tissue TRVs. A brief discussion of COC
concentrations within surface soil and vegetation at each outfall is 



5.24 Terrestrial Invertebrate Community

Mean and maximum detected concentrations of surface 



001 and 002 are evaluated by comparing the estimated exposure doses received by the indicator
species with applicable chronic NOAEL and LOAEL toxicity values. Risk to each of these
receptors within the vicinity of both outfalls is discussed in 



copper and lead exposure doses received by the marsh wren are from the ingestion of
invertebrates (see Appendix B). An impact from the ingestion of zinc is 



5.2.9 Population Effects to Wildlife Receptors

The analyses above indicate tha 



Short-tailed Shrew

The total mean HQs for the NOAEL and LOAEL TRVs are 2 and 0.9, respectively for the outer
portion of the wetland associated with Outfall 001. No COCs have a mean HQ above unity for
either the NOAEL or LOAEL TRV indicating a low potential for risk to insectivorous mammals.
The reference sampling location showed similar results with total mean HQs for the NOAEL and
LOAEL TRVs equal to 1 and 0.5, respectively. Within the reference wetland sample, no COCs
have a mean HQ above unity for either the chronic NOAEL or LOAEL TRV.

Overall, potential risks to insectivorous birds and mammals (represented by the marsh wren and
short-tailed shrew) are expected to be limited to the wetlands located in the vicinity of Outfall
001 and Outfall 002. The total extent of this area is approximately acre and 07 acres
associated with Outfalls 001 and 002, respectively). This area represents approximately 2
percent of the 85-acre wetland complex. Since songbirds and small mammals have small
territories that are actively defended, it is unlikely that many individuals other than those 7
insectivorous birds and mammals that inhabit the wetlands in the vicinity of the two outfalls
would forage within the impacted area. Therefore, the risk to the local population of these
wildlife receptors is expected to be insignificant from the area of contamination associated with
Outfalls 001 and 002.

5.2.10 Risk Summaty

The following provides a review of the data and the associated conclusions regarding risk.

rev



o Note that these benchmarks are not species-specific to the plants sampled within the
study area.

o Area of impact associated with Outfall 002 is approximately 0.2 acres.

Terrestrial Invertebrate Community

o Copper and zinc concentrations in soil near Outfalls 001 and 002 are above the
benchmarks associated with adverse impacts to terrestrial invertebrates (US EPA, 2000).

The invertebrate community observed near Outfall 001 is similar to the
invertebrates observed at the reference wetland sample location (REF-INV)
obtained upgradient of Outfalls 001 and 002. Therefore, it appears that the copper
and zinc present in the soil do not adversely affect the community.

The invertebrate community observed near Outfall 002 differs from the
invertebrate community observed at the reference wetland sample location (REF-
INV) (i.e. no earthworms noted near Outfall 002). This may be a manifestation of
a stressed community.

o Area of impact associated with Outfall 002 is approximately0.2 acres(.e. same area that
poses risk to the Plant Community).

Wildlife Community

o Mammalian herbivore (meadow vole) - Risk calculations indicate no significant risk near
Outfalls 001 or 002 from detected concentrations in soil and plant tissue.

o Avian insectivores (marsh wren) - Risk calculations indicate a risk from:

Copper and lead found in soil and invertebrate tissue near Outfall 001.

Copper in soil and invertebrate tissue near Outfall 002

V Therefore, avian insectivores inhabiting the wetlands may potentially be adversely
affected by concentrations of copper detected within surface soils and
invertebrates near both outfalls

V Area of impact is approximately 0.7 acres at Putfall 002, 
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o Mammalian insectivores (short-tailed shrew) - Risk calculations indicate a risk from
copper found in invertebrates near Outfalls 001 and 002.

Therefore, mammalian insectivores inhabiting the wetlands may potentially be
adversely affected by concentrations of copper detected within surface soils and
invertebrates near both outfalls.

V Area of impact is approximately 0.7 acres at Outfall 002, and 1 acre at Outfall
001.

V Using the levels of contaminants observed along the eastern-most area of
wetlands sampled by TRC, the calculated risk for the remaining portions of 85-
acre wetland to mammalian insectivores is equal to or below the risk calculated at
the reference wetland sample location (REF-SS and REF-INV). This indicates
that there is no significant risk to these receptors in the remaining wetland.

When evaluating risk for the wetland as a whole (including the outfall impacts),
no significant impacts to the mammalian insectivores are expected since < 2% of
local population would be affected (i.e. population effects to these receptor groups
are unlikely given given 



6.0 REVISED SITE CONCEPTUAL MODEL

The site conceptual model presented in Section 3.0 is now revised using the new data as well as
the risk characterization presented here.

The concentrations of the target analytes in the sediment and soil samples collected by TRC
support the earlier model where the water drainage pathways have controlled the distribution of
the COCs. As documented herein, the highest levels of COCs appear in the vicinity of Outfall
002. From here, flow patterns extend southward along the parking lot boundary to Outfall 001,
and then extend eastward out into the wetland areas in North Reading. The observed is obser 11.5 0 0 11 72 638.569m (Read )Tj 11.5 0 0 11 406 105.569m (Readsedeaj 11.49 0 11 406 137.569m (and ) 11.5 0 0 11 128 511.569m (and ing)]Tel 11.6 0 0 11 480 10.0569m (and inns )T, 11.4 0 0 11 220 59.0569m (and wi]TJ 1.6 0 0 11 255 547.569m (and geneg)]Tj 11.5 0 0 11 456 291.569m (andcumec )Tj)-18(th70centrations )Tj 1th797.6 Tm (ec )Tj)-1l1.665 0 0 597.rier As 0026 241 610 a7saCOCs. As 



of water. Today it is a low-quality wetland characterized by invasive, non-native wetland plants
with a sparse terrestrial invertebrate community. It is unclear at this time whether this is a solely
the result of the previous alterations from the mining practices, a result of COC impacts, or a
result of the COC impacts superimposed on the previously-disrupted area.

L2002-351 6-2



7.0 RISK/BENEFIT ANALYSIS

Based on the risk characterization results and conclusions, potential significant environmental
risk is limited to soil and sediment for elevated metals concentrations in the Outfall 001 and 002
areas. Due to the nature and location of the contaminants responsible for potential significant
risk, the remedial measures to address the wetlands are very limited. In fact, the only remedial
options considered as viable solutions include soil/sediment removal by excavation, and no
action (natural attenuation). For the no action solution, it was assumed that the existing
contaminant levels would remain unchanged given that 1) metals do not naturally biodegrade,
and 2) metals do not appear to be mobile in the wetland environment.

The no action and 



literature benchmark levels; the benchmarks are not species-specific and it is 
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8.0 RECOMMENDATIONS FOR FUTURE ACTION

8.1 Options

Given the results of the risk/benefit analysis, TRC concludes and recommends that remediation
via excavation and off-site disposal be performed for sediments in the Outfall 001 and 002 areas.
Such remediation would eliminate future risk for the benthic macroinvertebrates without causing
any significant impact to the wetland ecosystems due to the limited nature of sediment removal.
What little ecosystem damage that would results from sediment removal would be naturally
restored in a short period of time.

TRC does not recommend soil excavation and removal in the wetlands at Area C. The impacted
area is approximately 0.2 acres and metals contamination only potentially impacts the plant and
terrestrial invertebrate communities. Ng-significant risk is already present for the
bioaccumulation food chain wildlife community and for amphibians. However, soil removal
would potentially cause habitat destruction for all communities, even for communities (such as
amphibians and wildlife) that would obtain no benefit from soil remediation. Furthermore, it is
unclear whether this area has been adversely impacted by the detected levels of metals, or by
past land disturbance activities that have occurred throughout and adjacent to the wetland
complex. TRC believes soil remediation in the wetlands could cause more environmental and
ecological damage than it would achieve risk reduction. In addition, MADEP has previously
expressed concern regarding potential impacts to the wetland from site remediation activities
(MADEP, 1996b), and have repeatedly voiced concern about minimizing adverse effects to the
wetlands.

TRC recommends that sediment excavation in Outfalls 001 and 002 be performed as a Release
Abatement Measure (RAM). Upon completion of the RAM, a partial Response Action Outcome
Statement would be prepared for the Outfall 001 and 002 areas. This would conclude MCP
response actions for this Operable Unit of the former GE site.

8.2 Schedule for Future Action

In order to perform the recommended work, TRC must file.a Notice of Intent (NOI) with the
Town of North Reading's Conservation Commission. This process will require 1) the
preparation of a document outlining the work, and the proposed wetland mitigation and
restoration plans, 2) a public hearing, and 3) final approval from the Conservation Commission
prior to conducting the work. Therefore, at 







TABLES



ca*0

w
(U

0

cd

0

CA

(1

to

ESCU

>

-)

.0

CA

03i
0 g

(1

o0
Vs

v
ED

u

oo
0 0

rn >
CAC)

b o~ o

0 <

C-

-2 >

0 - CAo o

0 d

O u

00(

a

09V

ts k

-10

Sa
o

0~(

Cc -

-0

CA

V

oa d

to

0

ou c

- S

SC

A

V

'a -

V

40

0 0

cULO

o 0

o

0So

0

00

00

.- 2o

Ocn

DC)

- V
C)C

4~

u mz

>=

- t i i | | - -

--

0
o1

CA
u .

V

0 a

-
C)

b

u
04

(1

oE ,
0$a

0 -

0
1.0

0

0
0

"0
0
14
04
C)

ci)
C
14
0

V

0
(1

"1
0

0
0

0
0

"0
V

0

0

0
0

"0
0
14
04
V

(1

V
C-.
0
:4-

0
C)
CA
0

0
CU

0
0

0
0

"0
V

-o V

00

CC

oc

V #

-0 &

- U

COSB

-a
0

0

u4

0

A ______ 4 _______ & _______ I ______

oo

00
Z 4

U
V

1~.j
1~

1~
C
CA
V
I.
C
CA .0

o
(1

1.4

I

V
V

en

2C

Cu

CD

-o

rA

:4-

0
0

-U
0
14

0~

CA
1-.
V
:4--0

0
0
CU

.0
:5
04S

-S
0
0

0
0

*0
V

-W

0

00

.0 0
00

o Z

o 0

Q C

> V

O t

V~tOcd

~- 0

00-u u

0>



G O

C

44.1~

C

I-w

UO

C ~ ~00 000 '\
w tOak0C 00 00

Q >

cu C) C) C

0000 00l

U

U,

0
C
04

*0
0

C
Ca

E
Ca
I-
0
Ct
Cu
CCI

C
02
-C

C
C)a
Ct
U,
C)
U,
0)

I-
0

'4-

U,
11C4
0is
CC)
C'

0
C

S

C)
'4-
U
Cu
a..
Cu

.0

a)

Ct
C
C4
N

C)

Cu
F.-

0
C
A

Tox

N

0

o (1



Table 5-2. Amphibian Toxicity Reference Values (TRVs) for Surface Water COCs.

Parameter TRV (ug/L) [ Endpoint - Reference

Antimony 300 LC-50 - Toad embryo/larvae Pauli et al., 2000
Cadmium 106 NOAEL - Salamander larvae toxicity Pauli et al., 2000

Copper 20 NOAEL - Toad larvae development Pauli et al., 2000
Lead 750 LOAEL - Frog larvae behavior Pauli et al., 2000

Nickel 50 LC-50 - Toad embryo/larvae Pauli et al., 2000
Zinc 100 NOAEL - Toad larvae development Pauli et al., 2000

Table 5-3. Benthic Invertebrate Toxicity Reference Values for Sediment COCs.

TEC PEC
Contaminant of Concern (mg/kg)J (mg/kg) Reference

Cadmium 1.0 5.0 MacDonald et al, 2000
Copper 31.6 149 MacDonald et al., 2000
Lead 35.8 128 MacDonald et al., 2000

Nickel 22.7 48.6 MacDonald et al., 2000
Zinc 121 459 MacDonald et al, 2000

Table 5-4. Plant and Invertebrate Toxicity Reference Values for Surface Soil COCs.

Notes: All concentrations presented on dry weight basis
NC - No Criteria Available

Plant Sell TRV Plant Tissue TRV Invertebrate TRV
Contaminant of Concern (mg/kg) (mng/kg) (mg/kg) Reference

Antimony NC NC NC -
Cadmium ~ 29 NC 110 USEPA, 2000

Copper NC 100 61 Charman and Murphy, 1992 & USEPA, 2000
Lead NC 30 - 300 NC Smith, 1996

Nickel NC . 10 - 100 NC Kabata-Pendias and Pendias, 1986
Selenium NC NC NC

Zinc ' 190 350 120 USEPA, 2000 & Smith, 1993 & USEPA, 2000
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Table 5-6. Risk Summary for Amphibian Larvae, Outfalls 001 and 002.

Concentration (ug/L) Amphibian Amphibian HQs
Contaminant of Concern Outfall 001 Outfall 002 TRV (ug/L) Outfall 001 Outfall 002

Antimony ,OOE+00 0,00E+00 3.00E+02 0.E+00 . 0.E+00
Cadmium 2.40E-01 2.40E-01 1.06E+02 2.E-03 2.E-03

Copper 1.30E+01 1.10E+01 2.00E+01 7.E-01 6.E-01
Lead 3.30E-01 1.20E+01 7.50E+02 4.E-04 2.E-02

Nickel 3.35E+00 1.80E+00 5.00E+01 7.E-02 4.E-02
Zinc 9.95E+00 2.10E+01 1.00E+02 1.E-01 2.E-01

I TOTAL HO 8.E-01 8.E-01
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Table A-3. Surface Soil Results - Vicinity of Outfall 001

OU1-1-SS OU1-2-SS OU1-3-SS OU1-4-SS OU1-5-SS



Table A-5. Plant Tissue Results - Vicinity of Outfall 001

OU1-1-VEG OU1-2-VEG OU1-3-VEG OU1-4-VEG
Plant Species Sp. Jewelweed Sp. Jewelweed Sp. Jewelweed Sp. Jewelweed

Parameter A( L... ..... AkL.. (mgJ/kL... giL.
Antimony ND (0.018) ND (0.017) ND (0.02) ND (0.017)
Cadmium 0.14 J 0.12 J 0.12 J 0.21 J

Copper 2.9 2.7 3.9 2.2
Lead 0.059 J 0.036 J 0.32 J 0.079 J

Nickel 0.31 0.86 0.96 1.1
Selenium 0.041 J 0.048 J ND (0.017) ND (0.014

Zinc 10 11 21 17

Notes: ND - Not Detected (Detection Limit)
J - Estimated Value

Table A-6. Plant Tissue Results - Vicinity of Outfall 002

OU2-1-VEG OU2-2-VEG
Plant Species P. Loosestrife Sensitive Fern

Parameter m m
Antimon ND 0.029 ND 0.032
Cadmium 0.008 1 0.029 J
Copper 4.6 2.7

Lead 0.12 J 0.13 1
Nickel 0.96 1.7

Selenium 0.14 J ND (0.027)
Zinc 110 66

Notes: ND - Not Detected (Detection Limit)
J - Estimated Value

Table A-7. Plant Tissue Results - Reference Location

REF-VEG

Plant Species Sensitive Fern

Parameter (mg/kg)

Antimony ND (0.024)

Cadmium 0.014 J

Copper 1.5

Lead 0.079 J

Nickel 0.18

Selenium 0.069 J

Zinc 7.2

Notes: ND - Not Detected (Detection Limit)

J - Estimated Value



Table A-8. Invertebrate Tissue Results - Vicinity of Outfall 001

OUl-I-INV OU1-2-INV OU1-3--NV OU14-INV
Parameter j__(gLg (mg/kg) j gL(mg/kg)
Antimony ND (0.026) ND (0.026) __ND (0.32) ND (0.02 1)
Cadmium 0.65 1.7 1.4 4.3

Copper 261 47 J 96 J 150 



RC 



Potential low bias exists for the antimony results in the surface soil samples and the copper results in
the terrestrial invertebrate samples due to low recoveries of these analytes in the associated matrix
spike analysis. Potential high bias exists for the zinc results in the terrestrial invertebrate samples due
to a high recovery of this analyte 0 0 10 108 694.b20 671.8 Tm (rn )Tj 9.6 0 0 10 323 671.8 Tm (thi )Tj 9.5 0 0 10 325 771.8 Tm (ansociated )Tj 9.3 0 0 10 5303771.8 Tm (aatrix)

bias bxists bor 

bhi 

bpositiv 

blead

bnd bn 

rbx543al 

b254m543al 

re1 4m531u5 

field153 691343Tm (73150m393a4 )Tj duplicat3 0 10 3 10TJ t83191m393a4 



o Agreement of analyses conducted with TRC requests
o Holding times and sample preservation
o Initial and continuing calibrations
o Internal standard areas
o Method blanks
o Inductively coupled plasma (ICP) interference check sample results
o Matrix spike (MS) results
o Laboratory control sample (LCS) results
o ICP serial dilution results
o Field duplicate results
o Laboratory duplicate results
o Quantitation limits and sample results

DISCUSSION

Agreement of Analyses Conducted with TRC Requests

Sample reports were checked to verify that the results corresponded to analytical requests as
designated on the chain-of-custody and any correspondence between TRC and the laboratory. There
were no discrepancies noted.

Holding Times and Sample Preservation

All samples were analyzed within the method-specified holding time. The cooler temperatures
associated with all samples were within the acceptance criteria. All surface water samples were
properly preserved.

Initial and Continuing Calibrations

The percent recoveries (%Rs) of all analytes in the initial and/or continuing calibration verification
standards associated with samples were within the QC acceptance criteria.

Internal Standards

The %Rs of all internal standards in the QC samples and field samples were within the QC acceptance
criteria.

Method Blanks

The presence of blank contamination indicates that false positives may exist for these analytes in the
associated samples. An Action Level (AL) was established for analytes at 5x the concentration
detected.

For positive contamination, sample results were qualified as follows:

o Sample resuts > quantitation limit (QL) but < AL were qualified as nondetect (U) at the repoited
concentration.

o Sample results < OL and < AL were qualified as nondetect (U) at the QL.
o Sample results > AL were not qualified.

For negative contamination, sample results were qualified as follows:

o Sample results > QL but < AL were qualified as estimated (J) at the reported concentration.

0 Page 3



o Nondetect sample results were qualified as estimated (UJ) at the QL.

The following tables summarize the ALs. Actual sample 



Qualification of antimony results in wetland vegetation and terrestrial invertebrate samples was not
required since antimony was not detected in any of the associated samples.

Surface Waters

ALs based on laboratory blanks:

Antimony 0.44 2.2

Based on the action levels determined the following results were qualified as nondetects in 



1 TRC Environmental
Lockheed Eco Risk Assessment

N/A SDG:
Equipment Blank
Water

N/A

Lab Code: MA00030
ETR: 0209002
Lab ID: 0209002-01

Concentration Units: pg/L
Date Collected: 08/28/02
Date Received: 08/31/02

Reporting Date Date Analytical
Parameter Result Qualifier Limit Dilution Analyzed Prepared Method Analyst

Antimony 6.9 5.6 



- - Me A

Total Metals

Iloadi~ X I Client:
Project:

Case:
Client ID:
Matrix:

TRC Environmental
Lockheed Eco Risk Assessment

N/A S
oU1-1-SW
Water

D)G: N/A

Lab Code: MA00030
ETR: 0209002
Lab ID: 0209002-02
Concentration Units: pg/L
Date Collected: 08/28/02
Date Received: 08/31/02

Reporting Date Date Analytical
Parameter Result Qualifier Limit Dilution Analyzed Prepared Method Analyst

Antimony 1.5 1 a i 5.6 5 09/18/02 09/16/02 6020A LMR
Cadmium 0.24 U 0.56 5 09/18/02 09/16/02 6020A LMR
Copper 13 2.8 5 09/18/02 09/16/02 6020A LMR
Lead 0.33 U 0.56 5 09/18/02 09/16/02 6020A LMR
Nickel 3.4 2.8 5 09/18/02 09/16/02 6020A LMR
Zinc 10 J 56 5 09/18/02 09/16/02 6020A LMR

I

I - Below CRDL, Project DL, or RL but greater than or = MDL
U - The analyte was analyzed for but not detected at the sample specific level reported.
N/A - Not Applicable

I
CQ/2a2 09:27

375 



J&ULiI ivieitts

TRC Environmental
Lockheed Eco Risk Assessment99/

DG: N/A

Lab Code: MA00030
ETR: 0209002
Lab ID: 0209002-03
Concentration Units: pg/L
Date Collected: 08/28/02
Date Received: 08/31/02

Reporting Date Date Analytical

Parameter Result Qualifier Limit Dilution Analyzed Prepared Method Analyst

Antimony 0.49 IJ A 5.6 5 09/18/02 09/16/02 6020A LMR

Cadmium 0.24 U 0.56 5 09118/02 0916/02 6020A LMR
Copper 13 2.8 5 09/18/02 09/16/02 6020A LMR
Lead 0.33 U 0.56 $ 09/18/02 09/16/02 6020A LMR

Nickel 3.3 2.8 5 09/18/02 09/16/02 6020A LMR

Zinc 9.9 J 56 5 09/18/02 09/16/02 6020A LMR

J - Below CRDL, Project DL, or RL but greater than or = MDL.
U - The analyte was analyzed for but not detected at the sample specific level reported.
N/A -Not Applicable

0M92/02 09:27

375 Paramount Drive, Suite 2, Raynham, Massachusetts 02767, (508) 822-9300, Fox (508) 822-3288, whale@whgrp.com

5112

Client:
Project:

Case:
Client ID:
Matrix:

N/A S
OU1-2-sW
Water

U
U
I



Total Metals

I l e Client:
Project:

Case:
Client ID:
Matrix:

TRC Environmental
Lockheed Eco Risk Assessment

N/A S
OU2-1-SW
Water

DG: N/A

Lab Code: MA00030
ETR: 0209002
Lab ID: 0209002-04
Concentration Units: pg/L
Date Collected: 08/28/02
Date Received: 08/31/02

Reporting Date . Date Analytical

Parameter Result Qualifier Limit Dilution Analyzed Prepared Method Analyst

Antimony 1.3 ) I 5.6 5 09/18/02 09/16/02 6020A LMR
Cadmiwn 0.24 U 0.56 5 09/18/02 09/16/02 6020A LMR

Copper 11 2.8 5 09/18/02 09/16/02 6020A LMR
Lead 12 0.56 5 09/18102 09/16/02 6020A LMR
Nickel 1.8 U 2.8 5 09/18/02 09/16/02 6020A LMR
Zinc 21 J 56 5 09/18102 09/16/02 6020A LMR

J - Below CRDL, Project DL, or RL but greater than or = MDL.
U - The analyte was analyzed for but not detected at the sample specific level reported.
N/A - Not Applicable

c9flo 09:21

375 Paramount Drive, Suite 2, Raynham, Afassachusetts 02767, (508) 822-9300, Fax (508) 822-3288, whale@whgrp. com
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Form I
Total Metals

Client:
Project:

TRC Environmental
Lockheed Eco Risk Assessment

Case: N/A SDG: N/A
Client ID: OU1-1-SS
Matrix: Soil
Percent Solid: 18.1

Lab Code: M-MA030
ETR: 0209002
Lab ID: 0209002-10
Concentration Units: mg/Kg

Date Collected: 08/28/02

Date Received: 08/31/02

Result Qualifler

1.4 ~f - M

1.4
110
90
26 0

2.0

190 J.J E

Reporting
Limit

0.64

0.26
0.26
0.66
0.66
0.66
2.6

Dilution

5

5
5

5

5D/02

hodate AJ.J 

hodate  8f7 Tf0 10 MR91 Tm9/16/31/02508) 653.5 Tm (Da1 3)Tj1 8 0 0 8822-9300,  593.3 T7 (J.J )0T5 /T1_0 3878329 0 0 9Fax 639.1 Tm5/31/02508) 653.5 7 /T1_0 Received: 1j /T1_1M



Form I
Total Metals

Ia

Parameter

iAntimony
Cadmium
Copper

* Lead
Nickel
Selenium

m Zinc

Client:
Project:

TRC Environmental
Lockheed Eco Risk Assessment

Case: N/A
Client ID: OU1-2-SS
Matrix: Soil
Percent Solid: 14.3

Result Qualifier

2.4 VT 

90A

N/A.0 r.0 rodex: ID: onrcenrationt g/Kg3olljecedD: 

Pepared V09/12/02 V09/12/02 V09/12/02 V09/12/02 V09/12/02 

Mehod V6020A V6020A V6020A 

V6020A V6020A VLMR VLMR VLMR VLMR VLMR 



Form I
Total Metals

Client: TRC Environmental
Project: Lockheed Eco Risk Assessment

Case: 



Form I
Total Metals

Client:
Project:

Case:
Client ID:
Matrix:
Percent Solid:

TRC Environmental
Lockheed Eco Risk Assessment

N/A SDG: N/A
OU1-4-SS
Soil
18.3

Lab Code: M-MA030
ETR, 0209002
Lab ID: 0209002-17
Concentration Units: mg/Kg
Date Collected: 08/29102
Date Received: 08/31/02

Result Qualifier
1.9 UT 
8.2

1000
300
81
1.8
710 I. V

Reporting
Limit

0.50
0.29
0.29
0.72
0.72
0.72
2.9

Date
Dilution Analyzed



Form I
Total Metals

Client:
Project:

TRC Environmental
Lockheed Eco Risk Assessment

Case: N/A SDG: N/A
Client ID: OU1-5-SS
Matrix: Soil
Percent Solid: 14.3

Reporting

Lab Code: M-MA030
ETR: 0209002
Lab ID: 0209002-20
Concentration Units: mg/Kg
Date Collected: 08/29/02
Date Received: 08/31/02

Date Date Analytical
Parameter Result j Qualifier Limit Dilution Analyzed Prepared Method Analyst

Antimony 1.8 iJT 1$ 0.62 5 09/16/02 09/12/02 6020A CLM
Cadmium 6.2 0.27 5 09/16/02 09/12/02 6020A LMR
Copper 2000 - 0.27 5 09/16/02 09/12/02 6020A LMR
Lead 290 0.68 5 09/16/02 09/12/02 6020A LMR
Nickel 130 0.68 5 09/16/02 09/12/02 6020A LMR
Selenium 1.5 0,68 5 09/16/02 09/12/02 6020A LMR
Zinc 1100 TA R 2.7 5 09/16/02 09/12/02 6020A LMR

E - Estimated due to Interference.
N - Spike recovery outside control limits.
N/A - Not Applicable

09/18/02 15:35

375 Paramount Drive. Suite 2, Raynham, Massachusetts 02767, (508) 822-9300. Fax (508) 822-3288, whale@whgrp.com

V V %PWPLVLJu W u,



Form I
Total Metals

Client:
Project:

TRC Environmental
Lockheed Eco Risk Assessment

Case: N/A SDG: N/A
Client ID: OU1-6-SS
Matrix: Soil
Percent Solid: 13.9

Reporting
Result Qualifier

1.6 \f - 1)
4.5

3900
420
52 gf'
1.6
400 -~.

Limit

0.69
0.34
0.34
0.86
0.86
0.86

Dilution

5
5
5

5
5

Lab Code: M-MA030

ETR: 0209002
Lab ID: 0209002-21
Concentration Units: mg/Kg

Date Collected: 08/29/02

Date Received: 08/31/02

Date

Analyzed

09/16/02
09/16/02
09/16/02

09/16/02
09/16/02
09/16/02

Date Analytical

Prepared

09/12/02
09/12/02
09/12/02
09/12/02
09/12/02
09/12/02

Method

6020A
6020A
6020A
6020A
6020A
6020A

Analyst

CLM
LMR
LMR
LMR
LMR
LMR

3.4 5 09/16/02 09/12/02 6020A LMR

E - Estimated due to Interference.
N - Spike recovery outside control limits.
N/A - Not Applicable

o9/18/2 15:32

375 Paramount Drive, Suite 2, Raynham, Massachuu8 0 0 9 490 539.r f 9.4 0 0 10 58 220.7 Tm (29ite )26020A8MR



Form I
Total Metals

Client:
Project:

TRC Environmental
Lockheed Eco Risk Assessment

Case: N/A SDG: N/A
Client ID: OU1-7-SS
Matrix: Soil

Percent Solid: 34.5

Lab Code: M-MA030
ETR: 0209002
Lab ID: 0209002-22
Concentration Units: mg/Kg

Date Collected: 08/29/02
Date 



Form I
Total Metals

Client:
Project:

TRC Environmental
Lockheed Eco Risk Assessment

Case: N/A SDG: N/A
Client ID: OU1-8-SS
Matrix: Soil
Percent Solid: 30.7

Lab Code: M-MA030

ETR: 0209002
Lab 1D: 0209002-25

Concentration Units: mg/Kg

Date Collected: 08/29/02

Date Received: 08/31/02

Result Qualifier

0.38 \1

0.56
34
260
23 0

0.19 J

99 -r, 9

Reporting
Limit

0.30
0.13
0.13
0.32
0.32
0.32
1.3

Dilution

5
5
5
5
5
5
5

Date
Analyzed

09/16/02
09/16/02
09/16/02
09/16/02
09/16/02
09/16/02
09/16/02

Date Analytical
Prepared

09/12/02

09/12/02
09/12/02
09/12/02
09/12/02
09/12/02
09/12/02

Method

6020A
6020A
6020A
6020A
6020A
6020A
6020A

J - Below CRDL, Project DL, or RL but greater than or = MDL.
E - Estimated due to Interference.
N - Spike recovery outside control limits.
N/A - Not Applicable

Parameter

Antimony
Cadmium
Copper
Lead
Nickel
Selenium

Zinc

Analyst

CLM
LMR
LMR
LMR
LMR
LMR
LMR

09/18/02 15:36

375 Paramount Drive, Suite 2, Raynham, Massachusetts 02767. (508) 822-9300. Fax (508) 822-3288, whale~whgrp.com

C 1



Form I
Total Metals

Client: TRC Environmental
Project: Lockheed Eco Risk Assessment

Case: N/A SDG: N/A
Client ID: OU1-9-SS
Matrix: Soil
Percent Solid: 53.9

Lab Code: M-MA030
ETR: 0209002
Lab ID: 0209002-26

Concentration Units: mg/Kg
Date Collected: 08/29/02

Date Received: 08/31/02

Reporting Date Date Analytical
Parameter Result\ Qualifier Limit Dilution Analyzed Prepared Method Analyst

Antimony 0.23 U 1 0.15 5 09/16/02 09/12/02 6020A CLM
Cadmium 0.37 0.095 5 09/16/02 09/12/02 6020A LMR
Copper . 21 0.095 5 09/16/02 09/12/02 6020A LMR
Lead 26 0.24 5 09/16/02 09112/02 6020A LMR
Nickel 18 )a 0.24 5 09/16/02 09/12/02 6020A LMR
Selenium 0.15 J 0.24 5 09/16/02 09/12/02 6020A LMR
Zinc 48 Tj B 0.95 5 09/16/02 09/12/02 6020A LMR

J - Below CRDL, Project DL, or RL but greater than or = MDL.
E - Estimated due to Interference.
N - Spike recovery outside control limits.
N/A - Not Applicable

'a..

09/1/02 15:36

375 Paramount Drive, Suite 2, Raynham, Massachusetts 02767 (508) 822-9300, Fax (508) 822-3288, whale@wh 02q5ci9aJb



Form I
Total Metals

Client: TRC Environmental
Project: 



Form I
Total Metals

Client: TRC Environmental
Project: Lockheed Eco Risk Assessment

Case: 



Form I
Total Metals

Client:



C Form I
Total Metals

1ff 01Client:
Project:

Case:
Client ID:
Matrix:



Form I
Total Metals

TRC Environmental
Lockheed Eco Risk Assessment

N/A
OU2-3-SS
Soil

1: 18.9

SDG: N/A

Lab Code: M-MA030
ETR: 0209002
Lab ID: 0209002-35

Concentration Units: mg/Kg

Date Collected: 08/30/02

Date Received: 08/31/02

Result Qualifier
1.3 \cr $4
6.8

4000
360
51 kf
2.2
620 79E

Reporting
g

4 019I3 TTDTj6Tjg



Form I
Total Metals

Client:
) Project:a - -..

SDG: N/A

Reporting Date
Limit Dilution Analyzed

Case: N/A
Client ID: OU2-4-SS
Matrix: Soil
Percent Solid: 17.1

Result 



FormJ[
Total Metals

Client:
Project:

TRC Environmental
Lockheed Eco Risk Assessment

Case: N/A
Client ID: REF-SS
Matrix: Soil
Percent Solid: 17.6

SDG: N/A

Lab Code: M-MA030
ETR: 0209002
Lab ID: 0209002-39

Concentration Units: mg/Kg

Date Collected: 08/30/02

-Date Received: 08/31/02

Result I I Qualifier

2.0 tfr. V
0.79
42
240

8.7 04Q
-1.1
47 T-J U

Reporting
Limit

0.46
0.28
0.28
0.69
0.69
0.69
2.8

Date Date Analytical
Dilution Analyzed Prepared Method

5
5
5
5
5
5
5

09/16102
09/16/02
09/16/02
09/16/02
09/16/02
09/16/02
09/16/02

09/12/02
09/12/02
09/12/02
09/12/02
09/12/02
09/12/02
09/12/02

6020A
6020A
6020A
6020A
6020A
6020A
6020A

E - Estimated due to Interference.
N - Spike recovery outside control limits.
N/A - Not Applicable

09/1/02 15:37

375 Paramount Drive Suite 2, Raynham, Massachusetts 02767, (508) 822-9300. Fax (508) 822-3288, whale~whgrp.com

lb

Parameter

Antimony
Cadmium

Copper
Lead
Nickel
Selenium
Zinc

Analyst

CLM
LMR
LMR
LMR
LMR
LMR
LMR

cl";,



Form I
Total Metals

Client: TRC Environmental
Project: Lockheed Eco Risk Assessment

Case: N/A SDG: N/A
Client ID: OUI-1-SED
Matrix: Sediment
Percent Solid: 77.4

Lab Code: M-MA030
ETR: 0209002
Lab ID: 0209002-05
Concentration Units: mg/Kg
Date Collected: 08/28/02

Date Received: 08/31/02

Reporting Date Date Analytical
Parameter Result Qualifier Limit Dilution Analyzed Prepared Method Analyst

Cadmium 0.45 0.059 5 09/16/02 09/12/02 6020A LMR
Copper 78 0.059 5 09/16/02 09/12/02 6020A LMR
Lead 23 0.15 5 09/16/02 09/12/02 6020A LMR
Nickel 69 4 V 0.15 5 09/16/02 09/12/02 6020A LMR
Zinc 170 Jf I 0.59 5 09/16/02 09/12/02 6020A LMR

E - Estimated due to Interference.
N/A -Not Applicable
a - Duplicate outside control limits.

09/18/016:15

375 Paramount Drive, Suite 2, Raynham, Massachusetts 02767, (508) 822-9300, Fax (508) 822-3288, whale@whgrp.com

!PWL; a
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Form I
Total Metals

Client:
Project:

TRC Environmental
Lockheed Eco Risk Assessment

Case: N/A SDG: N/A
Client ID; OUI-3-SED
Matrix Sediment
Percent Solid: 78.6

Lab Code; M-MA030
ETR: 0209002
Lab ID: 0209002-06

Concentration Units: mg/Kg
Date Collected: 08/28/02
Date Received: 08/31/02

Reporting Date Date Analytical

Parameter Result Qualifier Limit Dilution Analyzed Prepared Method Analyst

Cadmium 0.36 0.075 5 09/16/02 09/12/02 6020A LMR

Copper 76 0.075 5 09/16102 09/12102 6020A LMR

Lead 23 / 0.19 5 09/16/02 09/12/02 6020A LMR
Nickel 99 ./ 0 0.19 5 09/16/02 09/12/02 LMR539 Tm (5Z(6020A )Tj /T1_0v2/022/022/09n 8.3 0 0 9 i5l075 )Tj4c.7 0 0 9 491 2/p170n 8.3 0 051_0 1 T4j 9.9 0 T1_9 0 9 491 2/pJ4/02 09/12/02 NicMR5140m (0.19ET8l71 l0 10 44 (466.3 TE.3 140m (0.19- 0 0 9 491 2/02ort5f 7.3 T Estimj 94 0 0 9 6.4 Tm (97 140m0 1 T4due)Tj 9 0 0 9 3401)Tj140m1_0 1 to)Tj 9 0 0 9 340166.140m1_0 1 In9 0fere 10.0 0 9 378 603 Tm m (Solid:MR512T1_1 1 T Tf 9 0 6 663.8 Tm (09/127j /512T15(0.19- 0 0 9 491 2/02 Tf 7.241 68512T15(0.19Not 0 9 378 578.6 8/512T15(0.19Appl 0 ble8.5 0 0 6 566.2f 7.24602 01)Method )3T8l71 l0 10 44 (466.3 TE.301)Method )- 0 0 9 491 2/02 T 0 9 3405801)Method )Dupl 0  9.7 0 0.4 Tm (9601)Me0 1 T4outside)Tj 9 0 (Cadmium2401)Me0 1 T4co 0 ol563./T1/1610216:15 0 0 9 46 603 Tm m (Solid:63.2Method )38.9 0 0 9 27.8 Tm (Collected:92 2Method )Solid:297 2d (Limit02767.7 0 0 9 491 5id:327 2d 820A )(508)Solid:393 2d 2 1 TfFar  0 0 9 46 603 Tm m (0209002 8.2its: )Tj(508)



Form I
Total Metals

Client: TRC 



Form I
Total Metals
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Client:
Project:

TRC Environmental
Lockheed Eco 



Form I
Total Metals

6Trizr
Client:
Project:
Case:
Client ID:
Matrix:
Percent Solid:

TRC Environmental
Lockheed Eco Risk Assessment

N/A SDG: N/A
OU2-2-SED
Sediment
25.4

Lab Code: M-MA030
ETR: 0209002
Lab ID: 0209002-09
Concentration Units: mg/Kg
Date Collected: 08/28/02

Date Received: 08/31/02

Reporting Date Date Analytical
Parameter Result Qualifier Limit Dilution Analyzed Prepared Method Analyst

Cadmium 4.2 0.13 5 09/16/02 09/12/02 6020A LMR
Copper 1900 0.13 5 09/16/02 09/12/02 6020A LMR

Lead 700 0.34 5 09/16/02 09/12/02 6020A LMR

Nickel 66 ,T J p 0.34 5 09/16/02 09/12/02 6020A LMR
Zinc 720 Xt4 E 1.3 5 09/16/02 09/12102 6020A LMR

E - Estimated due to Interference.
N/A - Not Applicable
a - Duplicate outside control limits.

09/I/02 16:15

375 Paramount Drive, Suite 2, Raynham, Massachusetts 02767, (508) 822-9300, Fax (508) 822-3288, whale@whgrp.com
7176





Form I
Total Metals

Client:
/ Project:

TRC Environmental
Lockheed Eco Risk Assessment

Case: N/A SDG:
Client ID: OUI-2-VEG
Matrix: Tissue
Percent Solid: 100.0

N/A

Lab Code: MA00030
ETR: 0209002
Lab ID: 0209002-15
Concentration Units: mg/Kg

Date Collected: 08/29/02
Date Received: 08/31/02

Result

0.017
0.12
2.7

0.036
0.86
0.048

11

Qy~I Tj

U-

Qualifier
Reporting

Limit

0.067
0.013
0.13
0.067
0.067
0.13



ile

Form I
Total Metals

Client:
Project:
Case:
Client ID:
Matrix:
Percent Solid:

TRC Enve



Form I
Total Metals

Client:
Project:

TRC Environmental
Lockheed Eco Risk Assessment

Case: N/A SDG:
Client ID: OU1-4-VEG
Matrix: Tissue
Percent Solid: 100.0

N/A

Lab Code: MA00030
ETR: 0209002
Lab ID: 0209002-24
Concentration Units: mg/Kg
Date Collected: 08/29/02
Date Received: 08/31/02

Parameter

Antimony
Cadmium
Copper
Lead
Nickel
Selenium
Zinc

Result

0.017 tT
0.21 -T-

2.2

0.079 I
1.1

0.014
17

Qualifier

7 o

U__&=P

Reporting
Limit

0.065
0.013
0.13

0.065
0.065
0.13
0.52

Date Date Analytical
Dilution Analyzed Prepared Method

5

5
5
5

5

09/18/02
09/18/02
09/18/02
09/18/02
09/18/02
09/18/02
09/18/02

09/17/02
09/17/02
09/17/02
09/17/02
09/17/02
09/17/02
09/17/02

6020A
6020A
6020A
6020A
6020A
6020A
6020A
6020A CLM

Analyst

CLM
CLM
CLM
CLM
CLM
CLM
CLM

E - Estimated due to Interference.
N - Spike recovery outside control limits.
U - The analyte was analyzed for but not detected at the sample specific level reported.
N/A - Not Applicable
a - Duplicate outside control limits.

091902 16:38

11/135
375 Paramount Drive, Suite 2, Raynham, Afassachusetts 02767, (508) 822-9300, Fax (508) 822-3288, whaledwhgrp.com

5

tie1



Form I
Total Metals

Client: -

Project:
TRC Environmental
Lockheed Eco Risk Assessment

Case: N/A SDG:
Client ID: OU2-1-VEG
Matrix: Tissue
Percent Solid: 100.0

N/A

Lab Code: MA00030
ETR: 0209002
Lab ID: 0209002-30
Concentration Units: mg/Kg
Date Collected: 08/30/02
Date Received: 08/31/02

Parameter

Antimony
Cadmium
Copper
Lead
Nickel
Selenium
Zinc

Result

0.029 Uy
0.008 JA

4.6
0.12
0.96
0.14 JS4
110

Qualifier

El

EN,

Reporting
Limit

0.11
0.022
0.22
0.11
0.11
0.22
0.88

Dilution

5
5
5
S
5
5
5

Date
Analyzed

09/18/02
09/18/02
09/18/02
09/18/02
09/18/02
09/18/02
09/18/02

Date Analytical
Prepared

09/17/02
09/17/02
09/17/02
09/17/02
09/17/02
09/17/02
09/17/02

Method

6020A
6020A
6020A
6020A
6020A
6020A
6020A

Analyst

CLM
CLM
CLM
CLM
CLM
CLM
CLM

J - Below CRDL, Project DL, 



Form I
Total Metals

Client:
Project:

TRC Environmental
Lockheed Eco Risk Assessment

Case: N/A SDG:
Client ID: OU2-2-VEG
Matrix: Tissue
Percent Solid: 100.0

N/A

Lab Code: MA00030
ETR: 0209002
Lab ID: 0209002-34

Concentration Units: mg/Kg
Date Collected: 08/30/02
Date Received: 08/31/02

Reporting
Result Qualifier Limit

0.032 uyJ TO
O.09 -J 9-m

2.7 f m
0.13 -
1.7 J $

0.027 - lla

66 gNE*

0.12
0.025
0.25
0.12
0.12
0.25
1.0

Date
Dilution Analyzed

5 09/18/02
5 09/18/02
5 09/18/02
5 09/18/02
5 09/18/02
5 09/18102
5 09/18/02

Date Analytical
Prepared

09/17/02
09/17/02
09117/02
09/17/02
09/17/02
09/17/02
09/17/02

Method

6020A
6020A
6020A
6020A
6020A
6020A
6020A

E - Estimated due to Interference.
N - Spike recovery outside control limits.
U - The analyte was analyzed for but not detected at the sample specific level reported.
N/A - Not Applicable

ted Lead0 9 81 109.8(toT2(-)Tj7/02)TNickel 1 Tf



Form I
Total Metals

. e
Client:
Project:

TRC Environmental.
Lockheed Eco Risk Assessment

Case: N/A SDG: N/A
Client ID: REF-VEG
Matrix: Tissue
Percent Solid: 100.0

Lab Code: MA00030
ETR: 0209002
Lab ID: 0209002-38
Concentration Units: mg/Kg

Date Collected: 08/30/02
Date Received: 08/31/02

Result

0.024
0.014
1.5

0.079
0.18
0.069
7.2

Qpualifier

li Jz

-TMr

Reporting
Limit

0.091
0.018

0.18
0.091
0.091
0.18
0.72

Date
Dilution Analyzed

5 09/18/02
5 09/18/02
5 09/18/02
5 09/18/02
5 09/18/02
5 09/18102
5 09/18/02

Date

Prepared

09/17/02
09/17/02
09/17/02
09/17/02
09/17/02
09/17/02
09/17/02

Analytical
Method

6020A
6020A
6020A
6020A
6020A
6020A

6020A

Analyst

CLM
CLM
CLM
CLM
CLM
CLM
CLM

J - Below CRDL, Project DL, or RL but greater than or = MDL.
E - Estimated due to Interference.
N - Spike recovery 



Form I
Total Metals

Client:
Project:

TRC Environmental
Lockheed Eco Risk Assessment







Form I.
Total Metals

Client:
Project:

TRC Environmental
Lockheed Eco Risk Assessment

Case: N/A SDG: N/A
Client ID: OUi1-4-INV
Matrix: Tissue
Percent Solid: 100.0

Lab Code: MA00030
ETR: 0209002
Lab ID: 0209002-23
Concentration Units: mg/Kg

Date Collected: 08/29/02
Date Received: 08/31/02

Reporting
Qualifier Limit

U
-r

0.081
0.016
0.16
0.081
0.081
0,16
0.64

Date
Dilution Analyzed

5
5

.5
5
5
5
5

09/18/02
09/18/02
09/18/02
09/18/02
09/18/02
09/18/02
09/18/02

Date Analytical
Prepared Method

09/17/02
09/17/02
09/17/02
09/17/02
09/17/02
09/17/02
09/17/02

6020A
6020A
6020A
6020A
6020A
6020A
6020A

E - Estimated due to Interference.
N - Spike recovery outside control limits.
U - The analyte was analyzed for but not detected at the sanple specific level reported.
N/A - Not Applicable
1 - Duplicate outside control limits.

0919m2 IIss

10/135

I Th i
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Form I
Total Metals

Parameter

Antimony
Cadmium
Copper
Lead
Nickel
Selenium
Zinc

*TRC Environmental



Form I
Total Metals

I lyAs W4*.h

C. 5 7

i Client:
/ Project:

TRC Environmental
Lockheed Eco Risk Assessment

Case: N/A SDG: N/A
Client ID: OU2-1-INV
Matrix: Tissue
Percent Solid: 



Form I
Total Metals

m WIRil

Parameter

Antimony
Cadmium

Copper
Lead
Nickel
Selenium
Zinc

TRC E
Lockh

/A
LEF-IN
issue
00.0

nvironmental
eed Eco Risk Assessment

SDG: N/A
V

Client:
Project:

Case: P
Client ID: R
Matrix: I
Percent Solid: 1

Result

0.0189
0.43
4.3

S. I
0.29 J
0.44 r I

51 T. I

Lab Code: MA00030
ETR: 0209002
Lab ID: 0209002-37

Concentration Units: mg/Kg

Date Collected: 



CASE NARRATIVE
Woods Hole Group Environmental Laboratories

ETR: 0209002
Project: Lockheed Eco Risk Assessment

All analyses were performed according to Woods Hole Group's documented Standard 



2. Copper: The RPD between matrix duplicates for sample OUI-3-INV (Lab ID 0209002-19) was 38% and higher
than the 20% method acceptance limit. All results are flagged (M ) to indicate this QC failure. There was no
recovery of the matrix spike added to sample OU1-3-INV (Lab ID 0209002-19). All results are flagged (N) to
indicate this QC failure.

3. Lead: Recovery of lead from the tissue LCS was 138% and outside of the 80% - 120% laboratory acceptance
limits. The true value of this standard is below reporting limits for lead. All matrix spike recoveries and the LFB
recovery was within method acceptance limits.

4. Nickel: The RPD between matrix duplicates for sample OUI-3-INV (Lab ID 0209002-19) was 25% and higher
than the 20% method acceptance limit. All results are flagged (M ) to indicate this QC failure.

5. Selenium: The RPD between matrix duplicates for sample OUl-3-INV (Lab ID 0209002-19) was 25% and
higher than the 20% method acceptance limit. All results are flagged (D ) to indicate this QC failure. Recovery
of selenium from the tissue LCS was 134% and outside of the 80% - 120% laboratory acceptance limits. All
matrix spike recoveries and the LFB recovery was within method acceptance limits.

6. Zinc: The RPD between matrix duplicates for sample OUl-3-INV (Lab ID 0209002-19) was 37% and higher
than the 20% method acceptance limit. All results are flagged (1 ) to indicate this QC failure. The recovery of
zinc from the matrix spike added to sample OU1-3-INV (Lab ID 0209002-19) was 157% and outside of the
75% - 125% method acceptance limits. All results are flagged (N) to indicate this QC failure. The percent
difference between the sample result and the serial dilution was 16% for sample OUI-3-INV (Lab ID 0209002-
19). This value is higher than the 10% method acceptance limit. All results are flagged, "E", as estimated
values.

The enclosed results of analyses are representative of the samples as received by the laboratory. Woods Hole Group
makes no representations or certifications as to the method of sample collection, sample identification, or
transporting/handling procedures used prior to the receipt of samples by Woods Hole Group. To the best of my
knowledge, the information contained in this report is accurate and complete.

Approved by:
Woods Hole Group Environ &al Laboratories

Date: 31 -

ii

F:\REPORIWARRTEMPiTRCO0209002tssue.dot

Woods Hole Group Environmental Laboratories 375 Paramount Drive, Suite 2, Raynham, MA 02767-5150 Ph: 508-82249300

3/135



.Form Ia
Initial and Continuing Calibration Verification

Client:
Project:

Case:
Sequence:

True

TRC Environmental
Lockheed Eco Risk Assessment
N/A S
M091802D

Initial Calibration
ICV0918 16:59

Found % Rec

DG: N/A

True

Lab Code: M-MA030
ETR: 0209002
Lab ID: See Below
Concentration Units: t

Instrument: JCP MS
Continuing Calibration

CCV0918 17:33 CCV0918 18:07
Found % Rec Found %.iRec Limit

Antimony 50.0 47.45 95.0 50.0 46.40 93.0 48.03 96.0 90-110
Cadmium 50.0 47.21 94.0 50.0 46.82 94.0 46.91 94.0 90-110
Copper 50.0 48.34 97.0 50.0 47.69 95.0 47.60 95.0 90-110
Lead 50.0 47.63 95.0 50.0 47.02 94.0 46.85 94.0 90-110
Nickel 50.0 46.68 93.0 50.0 45.51 91.0 46.30 93.0 90-110
Selenium 50.0 47.21 94.0 50.0 46.36 93.0 46.23 92.0 90-110
Zinc 50.0 47.07 94.0 50.0 47.03 94.0 46.90 94.0 90-110

N/A - Not Applicable

0919)02 16:27

375 Paramount Drive, Suite 2. Raynham, Massachusetts 02767, (508) 822-9300, Fax (508) 822-3288, whale@whgrp.com 18 11





Form Ila
Initial and Continuing Calibration Verification

Client:
Project:

TRC Environmental
Lockheed Eco Risk Assessment

Case: N/A SDG:
Sequence: M091802D

Initial Calibration

True Found % Rec True

N/A

Lab Code: M-MA030
ETR: 0209002

Lab ID: See Below
Concentration Units: pgfL

Instrmnent: ICP MS

Continuing Calibration
CCV0918 18:54
Found % Rec

Antimony 50.0 47.86 96.0 90-110
Cadmim 50.0 47.40 95.0 90-110
Copper 50.0 46.96 94.0 90-110
Lead 50.0 46.46 93.0 45ead 

50.0 46.46 93CP 9Tj 8.1 0 0 9 549 564k8unn0 00-110CaLead 50.0 46.46 50.0 ConcentTj /21 Tf 9.7Fax  9 286 561 Tm (Ca60.0 )Tj 40 Concentr73 13  Tf 8.t 9 342 565.7 Tm (45ead )entr78 13  Tf 8.60 9 36a60.0 MS



Form III
Blanks

e Client:
I Project:

Case:

TRC Environmental
Lockheed Eco Risk Assessment

N/A SDG: N/A
Sequence: M091802D

Lab Code: MA00030
ETR: 0209002
Lab ID: See Below
Concentration Units: tg/L

Instrument: ICP MS

Parameter ICB0918 17:02 091702PBS1 £ CCB0918 17:35 CCB0918 18:09 CCB0918 18:32

Antimony 0.40 J 0.032 U 0.30 1 0.30 J 0.31 J
Cadmium 0.0095 U 0.0020 U 0.0095 U 0.0095 U 0.0095 U
Copper 0.72 U 0.18 U 0.72 U 0.72 U 0.72 U
Lead 0.10 U 0.025 U 0.10 U 0.10 U 0.10 U
Nickel 0.13 U 0.034 U 0.13 U 0.13 U 0.13 U
Selenium 0.11 U 0.027 U -0.3 J -0.4 J -0.4 J
Zinc 3.3 U 0.84 U 3.3 U 3.3 U 3.3 U

" J - Below CRDL, Project DL, or RL but greater than or = MDL.
U - The analyte was analyzed for but not detected at the sample specific level reported.
NA - Not Applicable
L - Concentration Units: mg/Kg

09/ 19102 6:40

21 '135
375 Paramount Drive, Suite 2, Raynham, Massachusetts 02767, (508) 822-9300, Fax (508) 822-3288, whale@whgrp.com



I

Parameter

Form III
Blanks

Client:
Project:

TRC Environmental
Lockheed Eco Risk Assessment

Case: N/A SDG: N/A
Sequence: M091802D

CCB0918 18:49 CCB0918 18:57
Antimony 0.13 J 0.15 J
Cadmium 0.0095 U 0.0095 U
Copper 0.72 U 0.72 U
Lead 0.10 U 0.10 U
Nickel 0.13 U 0.13 U
Selenium -0.6 J -0.5 J

Zinc 3.3 U 3.3 U

Lab Code: MA00030
ETR: 0209002
Lab ID: See Below

Concentration Units: pg/L



Form IV
Interference Check Sample

Initial
TRC Environmental
Lockheed Eco Risk Assessment

N/A S
M091802D

DG: N/A

ICSA0918 17:04
Percent

Found Recovery

Recovery

Limits True

Lab Code: MA00030
ETR: 0209002
Lab ID: See Below

Concentration Units: pg/L

Instrument: ICP MS
ICSAB0918 17:07*

Percent
Found Recovery

Recovery
Limits

Antimony 0 20 20 101 80-120
Cadmium 1 20 21 99 80-120

Copper 1 20 21 101 80-120

Lead 0 20 20 99 80-120

Nickel I 1 20 20 96 80-120
Selenium 0 20 20 101 80-120

Zinc 2 20 23 106 80-120

N/A - Not Applicable

* - ICSAB recoveries corrected for concentrations measured in ICSA (excluding interference elements).

09/192 16:49

375 Paramount Drive, Suite 2, Ravnhan, Massachusetts 02767, (508) 822-9300, Fax (508) 822-3288, whale@whgrp.com

Client:
Project:

Case:
Sequence:

Parameter True

. . . - -7



~oi~fle
Client:
Project:

Form V
Matrix Spike - Low

Total Metals
TRC Environmental
Lockheed Eco Risk Assessment

Case: N/A SDG:
Client ID: OU1-3-VEG
Matrix: Tissue
Percent Solid: 100.0

N/A

Lab Code: M-MA030
ETR: 0209002
Lab ID: See Below
Concentration Units: mg/Kg
Date Collected: 08/29/02
Date Received: 08/31/02

Lab ID: 0209002-18 0209002-18

Spiked Sample Matrix Spike % Recovery
Parameter Cone. Conc. Cone. % Recovery Limits
Antimony 1.5 0.020 U 1.5 93 75-125
Cadmium 1.5 0.12 1.6 96 75-125
Lead 1.5 0.32 2.1 110 75-125
Nickel 1.5 0.96 2.6 104 75-125
Selenium 1.5 0.017 U 1.5 92 75-125

U - The analyte was analyzed for but not detected at the sample specific level reported.
N/A - Not Applicable

Concentrations reported as calculated values, which includes rounding for significant figures. Percent recoveries and RPD values
are calculated from the unrounded results. 090M215:58

375 Paramount Drive, Suite 2 Raynham, Massachusetts 02767, (508) 822-9300, Fax (508) 822-3288, whale@whgrp.com



'27' uraer
Client:
Project:

Form V



* lux?,~. Client:
Project:

Form V
Matrix Spike - High

Total Metals
TRC Environmental
Lockheed Eco Risk Assessment

Case: N/A SDG: N/A
Client ID: OU1-3-INV
Matrix: Tissue
Percent Solid: 100.0

Lab Code: M-MA030
ETR: 0209002
Lab ID: See Below
Concentration Units: mg/Kg

Date Collected: 08/29/02
.Date Received: 08/31/02

Lab ID: 0209002-19 0209002-19
Spiked Sample Matrix Spike % Recovery

Parameter Cone. Conc. Conc. % Recovery Limits
Antimony 59 0.032 U 53 89 75-125
Cadmium 29 1.4 29 92 75-125
Copper 59 96 94 ON 75-125
Lead 59 13 78 111 75-125
Nickel 59 4.4 61 96 75-125
Selenium 59 0.80 56 93 75-125
Zinc 59 57 150 157N 75-125

N - Spike recovery outside control limits.
U - The analyte was analyzed for but not detected at the sample specific level reported.
N/A - Not Applicable

Concentrations reported as calculated values, which includes rounding for significant figures. Percent recoveries and RPD values
are calculated from the unrounded results. 091M n 16:11

375 Paramount Drive, Suite 2, Raynham, 75-125t 



Form VI
Duplicate

Total Metals
TRC Environmental
Lockheed Eco Risk Assessment

Case: N/A SDG:
Client ID: OU1-3-VEG
Matrix: Tissue
Percent Solid: 100.0

N/A

Lab Code: M-MA030
ETR: 0209002
Lab ID: 0209002-18 DUP
Concentration Units: mg/Kg
Date Collected: 08/29/02
Date Received: 08/31/02

Sample Duplicate Percent RPD
Parameter Result Result RPD Limit

Antimony 0.02 U 0.21 X 20
Cadmium 0.12 0.14 12 20
Copper 3.9 3.7 5 20
Lead 0.32 0.31 4 20
Nickel 0.96 0.98 2 20
Selenium 0.017 U 0.012 U N/A 20
Zinc 21 23 7 .20

U - The analyte was analyzed for but not detected at the sample specific level reported.
X - It is not possible to calculate RPD, one result is below the detection limit, the other is above reporting limit.
N/A - Not Applicable

Concentrations reported as calculated values, which includes rounding for significant figures. RPD values are reported based on the unrounded
calculated result. Wt% 15-58

375 Paramount Drive, Suite 2. Ravnham, Massachusetts 02767, (508) 822-9300, Fax (508) 822-3288, whale@whgrp.com 271135

k Client:
I Project:If I I r v

ag.!



Form VI



c/mt/ f
Client:
Project:

Form VII
Laboratory Control Sample

Total Metals
TRC Environmental
Lockheed Eco Risk Assessment

Case: N/A SDG: N/A
Client ID: Laboratory Control Sample
Matrix: Tissue
Percent Solid: 100.0

Lab Code: M-MA030
ETR: 0209002
Lab ID: 091702SIDORM2
Concentration Units: mg/Kg
Date Collected: N/A
Date Received: N/A

Conc.'Parameter

Cadmium
Copper

0.046
2.2

% Recovery
107
95

% Recovery
Limits

80-120
80-120

Lead 0.090 J 138Y 80-120
Nickel 16 83 80-120
Selenium 1.9 134Y 80-120
Zinc 22 85 80-120

V - Outside control limits.
J - Below CRDL, Project DL, or RL but greater than or = MDL.
N/A - Not Applicable

Laboratory Control Sample Source: DORM 2

Concentrations reported as calculated values, which includes rounding for for a4signif 0 0 10 187 59 Tm (in39Tj / 1.111 figures.4 Tm9 0 0 10 14242oppej 10 0 .5 0 0 10 187 664.6 Tm (CTj /  9.7 6r.2 0 0i0 10 2956 133.9 Tm 506 )Tj 9.6 0an 10 197 59.5 Tm (5)Tj)Tj /T1_3RPD10 227 59.2 Tm (5N/A5)Tj 9.9 .6 0 00 197 59.5 Tm (s )4j /T1_4 are.01 Td 5134culated aRec48j /T1_3un9.7 00 10 197 664.6 Tm 184 d: C  9.7 609Cults.4 Tm50 Tm (includes )Tj 6 19v5e.7 unding 

i Tm9 0 0 10 14242oDr 65 2.8 07,j /T1_3un9.7 01 1 5.89 664.6 (508) Zi22-9300,ved: j 6 19v5e.7 an 10 159392189  Tm (2Fax )Tj /T1_2 1 Tf _3un9.7 01 41593164.6 (508) 



Form VII
Lab Fortified Blank High

Total Metals
TRC Environmental
Lockheed Eco Risk Assessment

N/A SDG: N/A
Lab Fortified Blank High
Water

Conc.

950
470
960
970
980
900
910

Lab Code: MA00030
ETR: 0209002
Lab ID: 091702LFBH
Concentration Units: pgfL

Date Collected: N/A
Date Received: N/A

% Recovery
95
94
96
97
98
90
91

% Recovery
Limits

80-120
80-120
80-120
80-120
80-120
80-120
80-120

N/A - Not Applicable

Concentrations reported as calculated values, which includes rounding for significant figures. Percent recoveries and RPD 



I lIe Client:
Project:

Form IX
Serial Dilution
Total Metals

TRC Environmental
Lockheed Eco Risk Assessment

Case: N/A SDG:
Client ID: OUI-3-VEG
Matrix: Tissue
Percent Solid: 100.0

N/A

Lab Code: M-MA030
ETR: 0209002
Lab ID: 0209002-18 SD
Concentration Units: mgfKg
Date Collected: 08/29/02
Date Received: 08/31/02

Sample Duplicate Percent

Parameter Result Result Difference limit

Antimony 0.02 U 0.098 U N/A 10
Cadmium 0.12 0.14 13E 10

Copper 3.9 4.0 4 10
Lead 0.32 0.33 J 2 10
Nickel 0.96 0.93 4 10
Selenium 0.017 U 0.083 U N/A 10
Zinc 21 25 19 10

J - Below CRDL, Project DL, or RL but greater than or = MDL.
E - Estimated due to Interference.
U - The analyte was analyzed for but not detected at the sample specific level reported.
N/A -



Form IX
Serial Dilution
Total Metals

TRC Environmental
Lockheed Eco Risk Assessment

Case: N/A SDG: NIA
Client ID: 011-3-WV
Matrix: Tissue
Percent Solid: 100.0

Sample
Result

Duplicate
Result

Lab Code: M-MA030
ETR: 0209002
Lab ID: 0209002-19 SD
Concentration Units: mg/Kg

Date Collected: 08/29/02
Date Received: 08/31/02

Percent
Difference Limit

Antimony 0.032 U 0.16 U N/A 10

Cadmium 1.4 1.6 8 10

Copper 96 97 1 10

Lead 13 13 4 10
Nickel 4.4 4.2 5 10

Selenium 0.8 0.31 J 61 10

Zinc 57 66 16E 10

J - Below CRDL, Project DL, or RL but greater than or = MDL
E - Estimated due to Interference.
U - The analyte was analyzed for but not detected at the sample specific level reported.
N/A - Not Applicable

Concentrations reported as calculated values, which includes rounding for significant figures. RPD values are reported based on the unsounded
calculated result. ossm 16:10

375 Paramount Drive. Suite 2, Raynham, Massachusetts 02767, (508) 822-9300, Fax (508) 822-3288, whale@whgrp.com
32/1 35

Client:
Project:

Parameter

T 1 tile



Form"X
Method Detection Limits (Annually)

Client:
Project:

Case:

Parameter

TRC Environmental
Lockheed Eco Risk Assessment

N/A SDG: N/A

Lab Code: MA00030
ETR: 0209002

Instrument: ICP MS

Date: 01/01/02

Mass (amp) Background RL (pg/L) MDL 





Form XIII
Preparation Log

TRC Environmental
Lockheed Eco Risk Assessment

N/A SDG: N/A

Lab ID
Preparation Weight

Date (g)

Lab Code: MA00030
ETR: 0209002

Method: 305t-ff 5'

Final
Volume

(ml)

Lab Fortified Blank Low 091702LFBL 9/17/2002 1 50
Laboratory Control Sample 091702SIDORM2 9/17/2002 0.57 50







Form XVI
Internal Standards Relative Intensity Summary

657r
Client:
Project:

Case:

TRC Environmental
Lockheed Eco Risk Assessment

N/A SDG: N/A

Start Date: 09/1812002 16:45

Lab Code: 



Form XVI
Internal Standards Relative Intensity Summary

6r7r9r
L Client:
) Project:

Case:

TRC Environmental
Lockheed Eco Risk Assessment

N/A SDG: N/A

Start Date: 09/1812002 16:45

Lab Code: MA00030
ETR: 0209002

Sequence: M091802D

End Date: 09/18/2001 18:57

Client ID Lab ID Analysis Time Ge In Tb

CCV CCV0918 18:29 06:29 PM 87.16 87.45 89.80
CCB CCB0918 18:32 06:32 PM 86.24 87.21 88.19
CCV CCV0918 18:46 06:46 PM 83.81 84.44 84.53
CCB CCB0918 18:49 06:49 PM 84.54 86.20 86.95
REF-VEG 0209002-38 SAM 06:52 PM 90.24 90.69 92.90
CCV CCV0918 18:54 06:54 PM 86.85 85.14 87.36
CCB CCB0918 18:57 06:57 PM 84.77 83.30 85.61

N/A - Not Applicable

09/192 16:4

375 Paramount Drive, Suite 2, Raynham, Massachusetts 02767, (508) 822-9300, Fax (508) 822-3288, whale@whgrp.com

39/135



CASE NARRATIVE



Form Ila
Initial and Continuing Calibration Verification

Client:
Project:

TRC Environmental
Lockheed Eco Risk Assessment

Case: N/A SDG:
Sequence: m091602

Parameter True

Initial Calibration
ICV0916 12:52

Found % Rec

N/A

True

Lab Code: M-MA030
ETR: 0209002
Lab ID: See Below
Concentration Units: pg/L

Instrument: ICP MS

Continuing Calibration
CCV0916 13:24 CCV0916 13:38

Foun d %/ Rec Foun d %.Rec

Cadmium 50.0 48.15 96.0 50.0 47.13 94.0 46.73 93.0 90-110
Copper 50.0 47.89 96.0 50.0 48.62 97.0 50.30 101.0 90-110
Lead 50.0 49.11 98.0 50.0 51.39. 103.0 54.10 108.0 90-110
Nickel 50.0 46.19 92.0 50.0 46.68 93.0 47.39 95.0 90-110
Zinc 50.0 47.60 95.0 50.0 49ss9 50.0 

47.60 Foun10



Form III
Blanks

ryflzr
Client:
Project:

TRC Environmental
Lockheed Eco Risk Assessment

Case: NIA SDG:
Sequence: m091602

N/A

Lab Code: M-MA030
ETR: 0209002
Lab ID: See Below
Concentration Units: pgfL

Instrument: ICP MS

ICB0916 12:54 091202PBS1 £ CCB0916 13:27 CCB0916 13:40
Cadmium 0.11 U 0.055 U 0.11 U 0.11 U
Copper 0.13 U 0.070 U 0.13 U 0.15 J
Lead 0.44 U 0.22 U 0.44 U 0.44 U
Nickel 0.21 U 0.11 U 0.21 U 0.21 U
Zinc 0.55 U 0.83 J 0.55 U 0.55 U

J - Below CRDL, Project DL, or RL but greater than or = MDL.
U - The analyte was analyzed for but not detected at the sample specific level reported.
N/A - Not Applicable
f - Concentration Units: mg/Kg

09/18/02 16:18

375 Paramount Drive, Suite 2. Raynham, Massachusetts 02767, (508) 822-9300, Fax (508) 822-3288, whale@whgrp.com

9 17e

Parameter



le

Parameter

Client:
Project:

Form IV
Interference Check Sample

Initial
TRC Environmental
Lockheed Eco Risk Assessment

Case: N/A
Sequence: m091602

True

SDG: N/A

ICSA0916 12:57
Percent Recovery

Found Recovery Limits True

Lab Code: M-MA030
ETR: 0209002
Lab ID: See Below
Concentration Units: sg/L
Instrunent: ICP MS

ICSAB0916 13:00*
Percent

Found Recovery

Recovery

Limits

Cadmium 1 20 20 98 80-120
Copper 1 20 21 102 80-120
Lead 0 20 22 108 80-120
Nickel 1 20 20 96 80-120
Zinc 2 1 1 1 20 21 96 80-120

N/A -Not Applicable

* - ICSAB recoveries corrected for concentrations measured in ICSA (excluding interference elements).

09/1/2 16:22

G1~76

375 Paramount Drive, Suite 2, Raynham, Massachusetts 02767, (508) 822-9300, Fax (508) 822-3288, whale@whgrp.com



IV ~1Wle
Client:
Project:

Case:
Client ID:
Matrix:
Percent Solid:

Form V



Form V
Matrix Spike - High

Total Metals
TRC Environmental
Lockheed Eco Risk Assessment

Case: N/A SDG: N/A
Client ID: OU2-1-SED
Matrix: Sediment
Percent Solid: 38.5

Lab Code: M-MA030
ETR: 0209002
Lab ID: See Below
Concentration Units: mg/Kg
Date Collected: 08/28/02
Date Received: 08131/02

Lab ID: 0209002-08 0209002-08
Spiked Sample Matrix Spike % Recovery

Parameter Cone. Conc. Cone. % Recovery Limits
Copper 454 650 1100 96 75-125
Lead 454 380 860 107 75-125
Nickel 454 34 440 90 75-125
Zinc 454 330 730 87 75-125,

N/A - Not Applicable

Concentrations reported as calculated values, which includes rounding for significant figures. Percent recoveries and RPD values
are calculated from the unrounded results. O9'SO2 1613

1217S

Client:
Project:

375 Paramount Drive. Suite 2, Raynhan, Massachusetts 02767, (508) 822-9300, Fax (508) 822-3288, whale@whgrp.com



Form VI
Duplicate

Total Metals
TRC Environmental
Lockheed Eco Risk Assessment

Case: N/A SDG: N/A
Client ID: OU2-1-SED
Matrix: Sediment
Percent Solid: 38.5

Sample
ResultParameter

Duplicate
Result

Lab Code: M-MA030
ETR: 0209002
Lab ID: 0209002-08 DUP
Concentration Units: mg/Kg
Date Collected: 08/28/02
.Date Received: 08/31/02

Percent
RPD

RPD
Limit

Cadmium 1.4 1.6 18 20
Copper 650 730 11 20
Lead 380 410 9 20
Nickel 34 43 250 20
Zinc 330 380 15 20

a - RPD is greater than 20%
N/A - Not Applicable

Concentrations reported as calculated values, which includes rounding for significant figures. RLPD values are reported based on the unrounded
calculated result. 09fi&W 36'12a0 6o 0  51t 0 9 128c41_0 1 Tf4.2 T 0 0 9Dr 64, 0 9 128441_0 1 T 9.2 T0 0 10Sui644.2 T2 0 6N/A Lead mg/Kge508) .7 Tm (Result)Tj 88 09 0 6 822-3288, 26..2 0 052.4t430m(mg/Kge)T7988 00 0 10whale@whgrp.com685.1 Tm (DUP)Tj ounded



Client:
Project:

Form VII
Laboratory Control Sample

Total Metals
TRC Environmental
Lockheed Eco Risk Assessment

Case: N/A .SDG: N/A
Client ID: Laboratory Control Sample
Matrix: Sediment
Percent Solid: 100.0

Lab Code: M-MA030
ETR: 0209002
Lab ID: 091202S1LCSD035
Concentration Units: mg/Kg
Date Collected: N/A
Date Received: N/A

% Recovery
Parameter Conc. % Recovery Limits
Cadmium 120 95 80-120
Copper 92 97 80-120
Lead 160 96 77-123
Nickel 160 90 78-122
Zinc 230 90 77-123

N/A - Not Applicable

Laboratory Copper Copper 508) 0 0 10r 



Form IX
Serial Dilution
Total Metals

Client: TRC Environmental
Project: Lockheed Eco Risk Assessment
Case: N/A SDG: N/A
Client ID: OU2-1-SED
Matrix: Sediment
Percent Solid: 38.5

Sample
Result

Duplicate
Result

Lab Code: M-MA030
ETR: 0209002
Lab ID: 0209002-08 SD
Concentration Units: mg/Kg
Date Collected: 08/28/02
Date Received: 08/31/02

Percent
Difference

Cadmium 1.4 1.4 3 10

Copper 650 680 4 10
Lead 380 390 3 10
Nickel 34 33 0 10
Zinc 330 380 14E 10

E - Estimated due to Interference.
N/A - Not Applicable

Concentrations reported as calculated values, which includes rounding for significant figures. RPD values are reported based on the unrounded
calculated result 9AS/ 16:13

375 Paramount Drive, Suite 2, Raynham, Massachusetts 02767, (508) 822-9300, Fax (508) 822-3288, whale@whgrp.com

15)7
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J



Form X
Method Detection Limits (Annually)

Client:
Project:

Case:

Parameter

TRC Environmental
Lockheed Eco Risk Assessment

N/A SDG: N/A

Lab Code: M-MA030
ETR: 0209002

Instnunent: ICP MS

Date: 01/01/02

Mass (amp) Background RL (pg/L) MDL (pg/L)

Cadmium 114.00 0.20 0.11
Copper 63.00 0.20 0.13
Lead 208.00 



Client:



Form XIII
Preparation Log

I 1'< uranu LU Mu

Client:



Form XIV
Analysis Run Log

11~pU~fle Client:
Project:

Case:

TRC Environmental
Lockheed Eco Risk Assessment

N/A SDG: N/A

Start Date: 09/16/2002 



Form XVI
Internal Standards Form 



CASE NARRATWVE
Woods Hole Group Environmental Laboratories

ETR: 0209002
Project: Lockheed Eco Risk Assessment

All analyses were performed according to Woods Hole Group's documented Standard Operating Procedures
(SOPs), within holding time and with appropriate quality control measures except where noted. Blank correction of
results is not performed in the laboratory for any parameter. Soil/sediment samples are reported on a dry weight
basis unless otherwise noted.

This data package includes total metals results for the following samples:

Client Sample ID
Equipment Blank
OUl-1-SW
OUt-2-SW
OU2-1-SW

Laboratory Sample ID
0209002-1
0209002-2
0209002-3
0209002-4

Water samples associated with this data package were prepared by microwave digestion and analyzed by ICP MS
(Method 6020).

Sample OU2- 1-Sw (Lab ID 0209002-04) was prepared in duplicate with a matrix spike, preparation blank and LCS
for batch quality control. A serial dilution was performed on the QC sample to indicate analytical interference. All
instrumental and preparation batch QC measures were within method acceptance criteria.

The enclosed results of analyses are representative of the samples as received by the laboratory. Woods Hole Group
makes no representations or or  9.6 0 0 10 421 333.390ej m03



Initi

fi Client:
I 1 Project:

Case.
Sequence:w

il and Continuing Calibration Verification

TRC Environmental
Lockheed Eco Risk Assessment

N/A S
M091802B

DG: N/A

Lab Code: M-MA030
ETR: 0209002
Lab ID: See Below
Concentration Units: pg/L

Instrument: ICP MS

Initial Calibration
ICV0918 14:43

Found % Rec True

Continuing Calibration
CCV0918 15:17 CCV0918 15:31
Found % Rec Found % Rec Limit

Antimony 50.0 48.00 96.0 50.0 47.65 95.0 46.76 94.0 90-110

Cadmium 50.0 47.57 95.0 50.0 48.13 96.0 47.99 96.0 90-110

Copper 50.0 48.85 98.0 50.0 46.96 94.0 48.44 97.0 90-110

Lead 50.0 48.21 96.0 50.0 48.43 97.0 48.56 97.0 90-110

Nickel 50.0 48.40 97.0 50,0 48.62 97.0 48.41 97.0 90-110

Zinc 50.0 47.36 95.0 50.0 46.23 92.0 47.42 95.0 90-110

N/A - Not Applicable

09/1/02 17:02

375 Paramount Drive, Suite 2, Raynham, Massachusetts 02767, (508) 822-9300, Fax (508) 822-3288, whale@whgrp.com

7/1U

Parameter True

U
'I

R'





Client:
Project:

TRC Environmental
Lockheed Eco Risk Assessment

Case: N/A SDG:
Sequence: M091802B

N/A

Lab Code: M-MA030
ETR: 0209002
Lab ID: See Below
Concentration Units: pg/L

Instrument: ICP MS

ICB0918 14:46 091602PBW2 CCB0918 15:20 CCB0918 15:34

Antimony 0.43 J 0.44 1 0.34 J 0.35 J
Cadmium 0.044 U 0.24 U 0.044 U 0.044 U
Copper 0.40 U 2.2 U 0.40 U 0.40 U
Lead 0.059 U 0.33 U 0.059 U 0.059 U
Nickel 0.33 U 1.8 U 0.33 U 0.33 U
Zinc 1.2 U 6.7 U 1.2 U 1.2 U

J - Below CRDL, Project DL, or RL but greater than or = MDL.-0 0 01 0 00f 8.6 0 0 10 3ra 653.3 Tm (U )Tj /T1_3 1 Tf 10 0 050 3ra 653.3 Tm (-)Tj /T1_0 1 T 8.6 0 0  9 3ra 653.3 c analyte was 



Client:
Project:

TRC Environmental
Lockheed Eco Risk Assessment

Case: N/A SDG:
Sequence: M091802C

N/A

Lab Code: M-MA030
ETR: 0209002
Lab ID: See Below
Concentration Units: gtL

Instrument: ICP MIS

Parameter ICB0918 15:54 091602PBW2 CCB0918 16:22 CCB0918 16:34

Selenium 0.53 U 2.9 U 0.53 U 0.53 U

i

U - The analyte was analyzed for but not detected at the sample specific level reported.
N/A - Not Applicable

101 129

O9&/02 17:02

375 Paramount Drive, Suite 2, Raynham, Massachusetts 02767, (508) 822-9300, Fax (508) 822-3288, whale@whgrp.com

2::Wt"11



Initial

o l
Lab Code: M-MA030
ETR: 0209002
Lab ID: See Below
Concentration Units: pg/L

Client:
Project:

Case:
Sequence:

TRC Environmental
Lockheed Eco Risk Assessment

N/A SDG: N/A
M091802B

ICSA0918 14:48
Percent Recovery

Found Recovery Limits
Recovery

Limits

Antimony 0 20 21 102 80-120
Cadmium 1 20 21 102 



Initial

R.9

ICSA0918 15:57
Percent

Found Recovery
Recovery

Limits True



Total Metals
TRC Environmental
Lockheed Eco Risk Assessment

Client:
Project:

Case:
Client ID:
Matrix:

0209002-04

DG: N/A

Lab Code: M-MA030
ETR: 0209002
Lab ID: See Below
Concentration 



Total Metals
rm ,.N s "

Client:
Project:

Case:
Client ID:
Matrix:

TRC Environmental
Lockheed Eco Risk Assessment

N/A SDG: N/A
OU2-1-SW
Water

Duplicate
Result

Sample
Result

Lab Code: M-MA030
ETR: 0209002
Lab ID: 0209002-04 DUP
Concentration Units: pgfL
Date Collected: 08/28/02
Date Received: 08/31/02

Percent
RPD

RPD
LUmit

Antimony 1.3 J 1.4 J -3 , 20
Cadmium 0.24 U 0.24 U N/A 20
Copper 11 12 1 20
Lead 12 11 4 20
Nickel 1.8 U 1.8 U N/A 20
Zinc 21 J 11 J 65 20

J - Below CRDL, Project DL, or RL but greater than or = MDL.
U -The analyte was analyzed for but not detected at the sample specific level reported.
N/A - Not Applicable

Concentrations reported as calculated values, which includes rounding for significant figures. RPD values are reported based on the unrounded
calculated result. osasen i6ss

375 Paramount Drive, Suite Z Ravnham, Massachusetts 02767, (508) 822-9300, Fax (508) 822-3288, whale@whgrp.com

14/128

I 2 4*IIH.U

Parameter



- -- .- - - - -- -- - - -. ,. £

7 i Client:
Project:

Case:
Client ID:
Matrix:

% Recovery
Parameter Cone. % Recovery Limits
Antimony 44 99 80-120
Cadmium 46 103 80-120

Copper 47 106 80-120
Lead 48 108 80-120
Nickel 47 106 80-120
Selenium 41 92 80-120
Zinc 46 J 104 80-120

J - Below CRDL, Project DL, or RL but greater than or = MDL.
N/A - Not Applicable

Concentrations reported as calculated values, which includes rounding for significant figures. Percent recoveries and RPD values
are calculated from the unrounded results. 



Total Metals

1?Vw19 n t a
'A -4 1;AJ&V]UT

Client:
Project:

Case:
Client ID:
Matrix:

TRC Environmental
Lockheed Eco Risk Assessment

N/A SDG: N/A
OU2-1-SW
Water

Lab Code: M-MA030
ETR: 0209002
Lab ID: 0209002-04 SD
Concentration Units: pg/L

Date Collected: 08/28/02
Date Received: 08/31/02

Sample Duplicate Percent

Parameter Result Result Difference Limit

Antimony 1.3 J 1.6 U X 10
Cadmium 0.24 U 1.2 U N/A 10

Copper 11 11 J 1 10
Lead 12 12 3 10
Nickel 1.8 U 9.2 U N/A 10

Zinc 21 J 33 U X 10

J - Below CRDL, Project DL, or RL but greater than or = MDL.
U - The analyte was analyzed for but not detected at the sample specific level reported.
X - It is not possible to calculate RPD, one result is below the detection limit, the other is above reporting limit.
N/A - Not Applicable

Concentrations reported as calculated values, which includes rounding for significant figures. RPD values are reported based on the unrounded
calculated result. MM %:ss

375 Paramount Drive, Suite 2, Raynham, Massachusetts 02767, (508) 822-9300, Fax (508) 822-3288, whale@whgrp.com

16/128



Client:
Project:

Case:

TRC Environmental
Lockheed Eco Risk Assessment

N/A SDG: N/A

Lab Code: MA00030
ETR: 0209002

Instrument: ICP MS

Date: 01/01/02

Parameter Mass (amp) Background RL (pg[L) MDL (pg/L)

Antimony 121.00 1.0 0.059
Cadmimn 114.00 0.10 0.044
Copper 63.00 0.50 0.40
Lead 208.00 0.10 0.059
Nickel 60.00 0.50 0.33
Zinc 66.00 10.0 1.2

N/A - Not Applicable
RL - Reporting Limit

A7 I -\2%

09MMe 9n

375 Paramount Drive, Suite 2, Raynham, Massachusetts 02767, (508) 822-9300, Fax (508) 



1II
Client:
Project:

Case:

TRC Environmental
Lockheed Eco Risk Assessment

N/A SDG: N/A

Lab Code: M-MA030



Preparation Log

Client:
1) Project:

.rtrCase:

TRC Environmental
Lockheed Eco Risk Assessment

N/A SDG: N/A

Lab Code: M-MA030
ETR: 0209002

Method: 3015

Client ID Lab ID
Preparation

Date

Initial Final
Volume Volume

(ml) (ml)

Equipment Blank Blank4(ml)VolumeBlank Blankl(ml�VolumeBlankl(Lab �_nt Blankl�_nt Volum2VolumeBlank4(ml�V1_nt Blankl(ml�Blank4(ml)Preparant B1_nt (mlt(mlme



r-izuaj 313 Au SUg

Client: TRC Environmental
Project: Lockheed Eco Risk Assessment

Case: N/A SDG: N/A

Start Date: 09/18/2002 

Date: 



1'U1-r AlV
Analysis Run Log

1X 



i orm XVI
Internal Standards Relative Intensity Summary

TRC Environmental
Lockheed Eco Risk Assessment

N/A SDG: N/A

Lab Code: M-MA030
ETR: 0209002

Sequence: M091802B

End Date: 09/18/2002 15:34

Client ID Lab ID Analysis Time Ge In Tb

Blank Blank0918 14.29 02:29 PM 100.00 100.00 100.00
Initial Calibration STD10918 14:31 02:31 PM 102.77 101.81 101.82
Initial Calibration STD20918 14:34 02:34 PM 101.78 100.64 99.18
Initial Calibration STD30918 14:37 02:37 PM 101.58 103.47 99.87
Initial Calibration STD40918 14:40 02:40 PM 100.94 100.95 100.65
ICV ICV0918 14:43 02:43 PM 100.37 102.62 101.29
ICB 1CB0918 14:46 02:46 PM 103.64 101.69 102.17
ICSA ICSA0918 14:48 02:48 PM 98.26 96,78 97.13
ICSAB ICSABO918 14:51 02:51 PM 97.97 96.18 96.65
Preparation Blank 091602PBW2 02:54 PM 102.82 104.48 101.85
Laboratory Control Sample 091602LCSLW2 02:57 PM 102.91 101.68 101.40
Laboratory Control Sample 091602LCSHW2 03:00 PM 102.82 103.96 101.95
Equipment Blank 0209002-01 SAM 03:03 PM 102.10 100.89 100.78
OUl-I-sW 0209002-02 SAM 03:05 PM 102.76 99.81 98.75
OUI-2-SW 0209002-03 SAM 03:08 PM 102.58 10136 101.13
OU2-1-SW 0209002-04 SAM 03:11 PM 103.10 102.88 10105
OU2-1-SW 0209002-04 SD 03:14 PM 101.88 100.63 100.99
CCV CCV0918 15:17 03:17 PM 103.16 101.56 101.50
CCB CCB0918 15:20 03:20 PM 100.52 101.92 100.34
OU2-1-SW 0209002-04 DUP 03:22 PM 102.72 101.22 101.70
OU2-1-SW 0209002-04 MSL 03:25 PM 102.94 102.90 101.00

OU2-1-SW 0209002-04 MSH 03:28 PM 104.18 103.29 103.79

CCV CCVO918 15:31 03:31 PM 101.45 102.52 100.65
CCB CCB0918 15:34 03:34 PM 100.79 100.62 99.79

'I
'I

N/A -Not Applicable

09/1/0 11:05

375 Paramount Drive, Suite 2, Raynham. 

11:t02.90 

101.0sachur7 1 Tf 5.ts1.333 Td (OUI-2-j 10.6 0 0 304 )T8 Tm (102767,m. )Tj 



imternal Standards Relative Intensity Summary

TRC Environmental
Lockheed Eco Risk 



CASE NARRATIVE
Woods Hole Group Environmental Laboratories

ETR: 0209002
Project: Lockheed Eco Risk Assessment

All analyses were performed according to Woods Hole Group's documented Standard Operating Procedures
(SOPs), within holding time and with appropriate quality control measures except where noted. Blank correction of
results is not performed in the laboratory for any parameter. Soil/sediment samples are reported on a dry weight
basis unless otherwise noted.

This data to a4o 



1. Antimony: Recovery of antimony from the matrix spike sample was 47% and outside of the 75% - 125%
acceptance range. A post-digest spike was added to the sample from which a recovery of 108% was determined.
Recovery of antimony from the LCS was within limits supplied by the manufacturer. All results are flagged,
"N"ll39.6 0 0 10 4 0 0 10 4ppli45.w3 732.4 Tm (2 9.14ppli4509 721.4 T95.8 Tm (Antim 9.Picate3 0 0 10 482 71816 Tm1(within j 9s1_0 1 Tf 8.6 0 0 1li45.w3 7377Tm1(wanufacQC1_1 1 Tf 9.4 0 0 10 244 721194Tm1(wre )TjfailTj 1.87589 721.4 T977T69(the )Tj2.pli4509 721.4 T94 T69(tanufacZinc:421 -0.01 Td (s2S )TjT9.9 0 0 Td (matrix RPD6 0 0 10 147 722.58T69(t(2 9.1betwee.5 0 0 12 244 721194T69(e )Tj 9.9 0 0 10 262 720.4 T698the )Tj)Tj 9.7 0 0 10 290 720.1 T698t6sults )Tj 97 0 0 10 262 720.94T698t4d )Tj 10 0 0  10 254 744.1 T698t3e )Tj 9.9 0 0 10 290 720.66T698tpike )Terial6 0 0 10 317 732.2 T698terminilTtion7 0 0 10 315 720.9 T697was )Tj 9.5 0 00 453 718372T697w65%)Tj /.7 0 0 10 390 743.52T697w5d matrix  /T1_0 1 Tf 1.556 -89 721.4 T9474T6961. 

w482 719.259410 290 727T60gedcert687d 



Form IIa
Initial and Continuing Calibration Verification

TRC Environmental
Lockheed Eco Risk Assessment

N/A SDG: N/A
M091602A

Initial Calibration
ICV0916 14:18

Found % Rec True

Lab Code: M-MA030
ETR: 0209002
Lab ID: See Below
Concentration Units: pg/L

Instrument: ICP MS

Continuing Calibration
CCV0916 14:51
Found % Rec

CCV0916 15:24



Form Ia
Initial and Continuing Calibration Verification

Client:
Project:

TRC Environmental
Lockheed Eco Risk Assessment

Case: N/A SDG: N/A

Sequence: M091602A

Initial Calibration

Found % Rec True

Lab Code: M-MA030

ETR: 0209002
Lab ID: See Below

Concentration Units: jg/L

Instrument: ICP MS

Continuing Calibration
CCV0916 15:41
Found % Rec

Cadmium 50.0 48.45 97.0 - 90-110

Copper 50.0 48.95 98.0 90-110

Lead 50.0 49.39 99.0 90-110

Nickel 50.0 50.10 100.0 90-110

Selenium 50.0 49.53 99.0 90-110

Zinc 50.0 48.57 97.0 90-110

Initial and Continuing Calibration Source: Inorganic Ventures and SPEX

N/A - Not Applicable

09/18/02 15:43

375 Paramount Drive, Suite 2, Raynham, Massachusetts 02767, (508) 822-9300, Fax (508) 822-3288, whale@whgrp.com

I®

Parameter True Limit



Form Ila
Initial and Continuing Calibration Verification

Client:
Project:

TRC Environmental
Lockheed Eco Risk Assessment

Case: N/A SDG: N/A
Sequence: M091602D

Initial Calibration
ICV0916 19:04

Lab Code: M-MA030
ETR: 0209002
Lab ID: See Below
Concentration 



Form Ia
Initial and Continuing Calibration Verification

Client:
Project:

TRC Environmental
Lockheed Eco Risk Assessment

Case: NIA SDG:
Sequence: M091602D

Initial Calibration

N/A

Lab Code: M-MA030
ETR: 0209002
Lab ID: See Below

Concentration Units: pg/L

Instrument: ICP MS

Continuing Calibration

CCV0916 20:14
Parameter True Found % Rec True Found % Rec Limit
Antimony 50.0 46.33 93.0 90-110

Initial and Continuing Calibration Source: Inorganic Ventures and SPEX

N/A - Not Applicable

09118/02 15:43

3 75 Paramount Drive, Suite 2, Raynham, Massachusetts 02767, (508) 822-9300, Fax (508) 822-3288, whale@whgrp.com



Form Ha
Initial and Continuing Calibration Verification

Client:
Project:

Case:
Sequence:

TRC Environmental
Lockheed Eco Risk Assessment

N/A SDG: N/A
M091702C

Initial Calibration
ICV0917 15:00

Lab Code: M-MA030
ETR: 0209002
Lab ID: See Below
Concentration Units: pg/L

Instrument: ICP MS

Continuing Calibration
CCV0917 15:12

Parameter . True Found % Rec True Found % Rec Limit
Antimony 50.0 48.77 98.0 50.0 49.30 99.0 90-110

Initial and Continuing Calibration Source: Inorganic Ventures and SPEX

N/A - Not Applicable

09/18/02 15:43

375 Paramount Drive, Suite 2, Raynham, Massachusetts 02767, (508) 822-9300, Fax (508) 822-3288, whale@whgrp.com



Form IH
Blanks

Client:
Project:

TRC Environmental
Lockheed Eco Risk Assessment

Case: N/A SDG:
Sequence: M091602A

ICB0916 14:20 091202PBS2 i

N/A

Lab Code: M-MA030
ETR: 0209002
Lab ID: See Below

Concentration Units: pg/L

Instrument: ICP MS

CCBO916 14:54 CCBO916 15:27' CCBO1 154
Cadmium 0.11 U 0.055 U 0.11 U 0.11 U 0.11 U
Copper 0.13 U 0.070 U 0.13 U 0.13 U . 0.13 U
Lead 0.44 U 0.22 U 0.44 U 0.44 U 0.44 U
Nickel 0.21 U 0.11 U 0.21 U 0.21 U 0.21 U
Selenium 0.20 U 0.10 U 0.20 U 0.20 U 0.20 U
Zinc 0.55 U 0.38 J 0.55 U 0.55 U 0.55 U

J - Below CRDL, Project DL, or RL but greater than or = MDL.
U - The analyte was analyzed for but not detected at the sample specific level reported.
N/A - Not Applicable
E - Concentration Units: mg/Kg

,091W/02 15:43

375 Paramount Drive, Suite 2, Raynham, Massachusetts 02767, (508) 822-9300, Fax (508) 822-3288, whale@whgrp.com

Parameter

2 5



Form HI
Blanks

Client:
Project:
Case:

TRC Environmental
Lockheed Eco Risk Assessment

N/A SDG: N/A
Sequence: M091602D

Lab Code: M-MA030
ETR: 0209002
Lab ID: See Below
Concentration Units: pg/L

Instrument: ICP MS

Parameter ICB0916 19:06 091202PBS3 £ CCB0916 19:34 CCB0916 20:02 CCB0916 20:16

Antimony 0.41 J 0.20 U 0.40 U 0.40 U 0.40 U

J - Below CRDL, Project DL, or RL but greater than or = MDL.
U - The analyte was analyzed for but not detected at the sample specific level reported.
N/A - Not(reported.)Tj /c020 4:ppl3c 



Form III
Blanks

Client:
Project:

Case:

TRC Environmental
Lockheed Eco Risk Assessment

N/A SDG: N/A
Sequence: M091702C

Lab Code: M-MA030

ETR: 0209002
Lab ID: See Below

Concentration Units: pg/L

Instrument: ICP MS

Parameter ICB0917 15:02 CCB0917 15:14

Antimony 0.42 J 0.40 U

J - Below CRDL, Project DL, or RL but greater than or = MDL.
U - The analyte was analyzed for but not detected at the sample specific level reported.
N/A - Not Applicable

09miK/ 1543 r

375 Paramount Drive, Suite 2, Raynham, Massachusetts 02767, (508) 822-9300, Fax (508) 822-3288, whale@whgrp.com



Form IV
Interference Check Sample

Initial
TRC Environmental
Lockheed Eco Risk Assessment

Case: NIA SDG:
Sequence: M091602A

N/A

ICSA0916 14:23
Percent Recovery

Found Recovery Limits True

Lab Code: M-MA030
ETR: 0209002
Lab ID: See Below
Concentration Units: pg/L

tnstrument: ICP MS
ICSABO916 14:26*

Percent
Found Recovery

Recovery
Limits

Cadmium 1 20 21 103 80-120
Copper 1 20 21 101 80-120

Lead 0 20 20 101 80-120
Nickel 1 20 21 102 80-120
Selenium 0 20 21 105 80-120
Zinc 2 20 22 101 80-120

N/A - Not Applicable

* - ICSAB recoveries corrected for concentrations measured in ICSA (excluding interference elements).

0911De2 1:49

3 7S Paramount Drive, Suite 2, Raynham, Massachusetts 02 767, (S08) 822-9300, Fax (508) 822-3288, whale~whgrp.com

Client:
Project:

Parameter True



Form IV
Interference Check Sample

Initial
TRC Environmental
Lockheed Eco Risk Assessment

N/A SDG: N/A
M091702C

ICSA0917 15:05
Percent Recovery

Lab Code: M-MA030
ETR: 0209002
Lab ID: See Below

Concentration Units: pg/L

Instrument: TCP MS

ICSABO917 15:07*
Percent Recovery

Parameter True Found Recovery Limits True Found Recovery Limits

Antimony 0 20 22 108 80-120

N/A - Not Applicable

* - ICSAB recoveries corrected for concentrations measured in ICSA (excluding interference elements).

09/13rRh(159 

37S Paramount Drive, Suite 2, Rayn ham, Massachusetts 02 767, (S08) 822-9300. Fax (58.7 0 0 10 _6 1 Tf T1_2 1 Tf 8.1 0 32.7 06 (5:07 0j /T1_whale~whgrp.com 15.8 0 0 15 2191710.9 Tm (14C )Tj 6 014C 



Client:
Project:
Case:
Client ID:



Form V
Matrix Spike - High

Total Metals
TRC Environmental
Lockheed Eco Risk Assessment

Case: N/A SDG: N/A
Client ID: OU1-6-SS
Matrix: Soil
Percent Solid: 13.9

Lab Code: M-MA030
ETR: 0209002
Lab ID: See Below

Concentration Units: mg/Kg
Date Collected: 08/29/02

Date Received: 08/31/02

Lab ID: 0209002-21 0209002-21
Spiked Sample Matrix Spike % Recovery

Parameter Cone. Conc. Conc. % Recovery Limits
Cadmium 669 4.5 610 91 75-125
Copper 1338 3900 5100 87 75-125
Lead 1338 420 1700 97 75-125
Nickel 1338 52 1300 95 75-125
Selenium 1338 1.6 1300 95 75-125
Zinc 1338 400 1600 87 75-125

N/A - Not Applicable

Concentrations reported as calculated values, which includes rounding for significant figures. Percent recoveries and RPD values
are calculated from the unrounded results. 09118/02 1531

375 Paramount Drive, Suite 2, Raynham, Massachusetts 02767, (508) 822-9300, Fax (508) 822-3288, wha/e@whgrp.com

UeClient:
Project:



Client:
Project:

Form V
Post Digestion Spike

Total Metals
TRC Environmental
Lockheed Eco Risk Assessment

Case: N/A SDG: N/A
Client ID: OIJ1-6-SS
Matrix: Soil
Percent Solid: 13.9

0209002-21

Lab Code: M-MA030
ETR: 0209002
Lab ID: 0209002-21
Concentration Units: mg/Kg
Date Collected: 08129/02
Date Received: 08/31102

0209002-21
Spiked Sample Post Digestion Spike % Recovery

Parameter Conc. Cone. Conc. % Recovery Limits
Antimony 14 1.6 16 108 75-125

N/A - Not Applicable

Concentrations reported as calculated values, which includes rounding for significant figures. Percent recoveries and RPD values
are calculated from the unrounded resuu7jm (vacv89  8gie0at3 0 5g02,98 00.537Cone. )1s32 /T1_1 1 Tf 7.9 -1 611.48 0Td 37ounded 4/T1_1 1 41 Tf 2.222 0 Td 5 Tm5unding 3



Client:
Project:
Case:
Client ID:
Matrix:
Percent Solid:

Form VI
Duplicate

Total Metals
TRC Environmental
Lockheed Eco Risk Assessment

N/A SDG: N/A
OU1-6-SS
Soil
13.9

Sample
Result

DuplicateCase:13.9Pration 9.754T6Tj 9.9 4Tj 67413 616.Unitsm (SDG:0t)Tj 9.2 52j 6736675 67mg/Kg (13.9)T2 /T1_1 1 Tf 8.10 430 96151 682.DDup  (13.9)Tj /T1_0 1 Tf 8.10 40 11615475 67Coll (Ped:Client )T3 /T1_1 1 Tf 8.10 507116008 713.08/29/02 (13.9)Tj /T1_0 15Tj 9.9 430 94768 731.DDup  (134T6Tj 9.9 40 114763 616.3 ceived:Client )T3 /T1_1 16Tj 9.9 50 164608 713.08/31/02 (13.9)Tj /T1_0 1 PResult134T6Tj 9.9 50 11 316 626.RPD (134T4 3/T1_05 0 9 144 645.Limit (N/A )Tj 9.7 40 90249 714.Antimony atriil)Tj /T1_1 1



Form VII
Laboratory Control Sample

Total Metals
TRC Environmental
Lockheed Eco Risk Assessment

Case: N/A SDG: N/A
Client ID: Laboratory Control Sample
Matrix: Soil
Percent Solid: 100.0

Lab Code: M-MA030
ETR: 0209002
Lab ID: 091202S2LCSDO35
Concentration Units: mg/Kg

Date Collected: N/A

Date Received: N/A

% Recovery
Parameter Cone. % Recovery Limits

Cadmium 130 103 80-120
Copper 99 104 80-120
Lead 170 98 77-123
Nickel 180 102 78-122
Selenium 110 110 74-126
Zinc 270 106 77-123

N/A - Not Applicable

Laboratory Control Sample Source: ERA D035

Concentrations reported as calculated values, 



Form VII
Laboratory Control Sample

Total Metals
TRC Environmental
Lockheed Eco Risk Assessment

Case: N/A SDG: N/A
Client ID: Laboratory Control 





Form X
Method Detection Limits (Annually)

Client:
Project:

Case:

Parameter

TRC Environmental
Lockheed Eco 



Client:
Project:

Case:

Form XH
ICP Linear Ranges (Annually)

TRC Environmental
Lockheed Eco Risk Assessment



Form XIII
Preparation Log

TRC Environmental
Lockheed Eco Risk Assessment
N/A SDG: N/A

Lab ID

Lab Code: M-MA030
ETR: 0209002

Method: 3050:2T

Preparation Weight
Date (g)

Final
Volume

(ml)

Laboratory Control Sample 091202S2LCSD035 9/12/2002 1.03 100
OUl-l-SS 0209002-10 9/12/2002 2.09 100
OU1-10-SS 0209002-27 9/12/2002 2.18 100
OUI-2-SS 0209002-11 9/12/2002 1.74 100
OUI-3-SS 0209002-14 9/12/2002 1.74 100
OUi-4-SS 0209002-17 9/12/2002 1.91 100
OUI-5-SS 0209002-20 9/12/2002 2.57 100
OUI-6-SS 0209002-21 9/12/2002 2.09 100
OUI-6-SS 0209002-21 DUP 9/12/2002 1.98 100
OUI-6-SS 0209002-21 MSH 9/12/2002 2.15 100
OUI-6-SS 0209002-21 MSL 9/12/2002 2.28 100
OUI-7-SS 0209002-22 9/12/2002 1.9 too
OUI-8-SS 0209002-25 9/12/2002 2.55 100
OUl-9-SS 0209002-26 9/12/2002 1.95 100
OU2-1-SS 0209002-32 9/12/2002 2.19 100
OU2-2-SS 0209002-28 9/12/2002 1.89 100
OU2-3-SS 0209002-35 9/12/2002 1.99 100
OU2-4-SS 0209002-36 9/12/2002 1.96 100
OU2-5-SS 0209002-33 9/12/2002 1.83 100
Preparation Blank 091202PBS2 9/12/2002 1 100
REF-SS 0209002-39 9/12/2002 2.06 100

N/A - Not Applicable

- 09/18/02 15:49

375 Paramount Drive, Suite 2 Raynham, Massachusetts 02767. (508) 822-9300, Fax (508) 822-3288, whale@whgrp.com

I
J

Client:
Project:

Case:

Client ID

- - -

e



Form XIII
Preparation Log

TRC Environmental
Lockheed Eco Risk Assessment

N/A SDG: N/A

Lab Code: M-MA030
ETR: 0209002

Method: 3050:1T

Client ID Lab ID

Final
Preparation Weight - Volume

Date (g) (ml)

Laboratory Control Sample 091202S3LCSD035 9/12/2002 1 100
OUI-1-SS 0209002-10 9/12/2002 2.15 100
OUl-10-SS 0209002-27 9/12/2002 3.3 100

OUI-2-SS 0209002-11 9/12/2002 2,39 100
OUI-3-SS 0209002-14 9/12/2002 2.35 100
OU1-4-SS 0209002-17 9/12/2002 2.73 100

OUI-5-SS 0209002-20 9/12/2002 2.81 100

OUI-6-SS 0209002-21 9/12/2002 2.61 100
OUI-6-SS 0209002-21 DUP 9/12/2002 2.32 100

OU-6-SS 0209002-21 MSL 9/12/2002 2.71 100
OUI -6-SS 0209002-21 PDS 9/12/2002 2.61 100
OU1-7-SS 0209002-22 9/12/2002 2.62 100
OUI-8-SS 0209002-25 9/12/2002 2.7 100

U-9-SS 0209002-26 9/12/2002 3.14 100

OU2-1-SS 0209002-32 9112/2002 2.61 100
OU2-2-SS 0209002-28 9112/2002 2.12 100

OU2-3-SS 0209002-35 9/12/2002 2.32 100

OU2-4-SS 0209002-36 9/12/2002 338 100
OU2-5-SS 0209002-33 9/12/2002 2.23 100
Preparation Blank 091202PBS3 9(12/2002 1 100
REF-SS 0209002-39 9/12/2002 3.06 100

.. h~~~~~ rrn-q,,.4------ 1 ,~ .r, z 1T.gr-;#~.- It 1.--a-- Q I in.- --
Preparation Blank I 091602PBS3 9/16/2002 1 j 100

C 2siq(ltjo ?-.

N/A - Not Applicable

09/19/02 16:07ADrive,ASuite2Raynham.



Form XIV
Analysis Run Log

Client:
Project:
Case:

TRC Environmental
Lockheed Eco Risk Assessment

N/A SDG: N/A

Start Date: 09/16/2002 14:04

Lab ID

Lab Code: M-MA030
ETR: 0209002

Sequence: M091602A
Instrument: ICP MS
End Date: 09/16/2002 15:44

Analysis
Dil Time Cd Cu Pb Ni Se Zn

Blank Blank0916 14:04 B 1 02:04 PM X X X X X X
Initial Calibration STD10916 14:06 IC 1 02:06 PM X X X X X X
Initial Calibration STD20916 14:09 IC 1 02:09 PM X X X X X X
Initial Calibration STD30916 14:121C 1 02:12 PM X X X X X X
Initial Calibration STD40916 14:15 IC 1 02:15 PM X X X X X X
1CV0TT1_3 1 Tf 8.9 0 0 1006.2 Tm (f 7.3 0 0 10 40 555.8 Tm2on )Tj /T1_1 1 Tf1 0 06 f 7.3 j /T1_02:06 Dil X X XNi X Xj /T1_1 1 Tf 10 218 56.3 Tm 55.8 Tm (1CV010 19 64 593.3 Tm (Cal8 0 0 4262 605.8 1 Tf 9 0 0 9 262  )Tj /T18 1 Tf1426T1_1 1 TBTj /T1_1 1 Tf 11 0 09Tm (IC 6.4 2f1426T1_1 1 (f208 1 Tf 98 Lab )Tj  0 4261 )Tj I3 Tm (X )Tj 98l )Tj 4261 



Form XIV
Analysis Run Log

l Client:
Project:
Case:

TRC Environmental
Lockheed Eco Risk Assessment

N/A SDG: N/A

Start Date: 09/16/2002 18:52

Client 11D Lab ID
Analysis

Dil Time Sb

Lab Code: M-MA030



Form XIV
Analysis Run Log

Client:
Project:
Case:

TRC Environmental
Lockheed Eco Risk Assessment

N/A SDG: N/A

Start Date: 09117/2002 14:48

Lab ID
Analysis

DOil Time Sb

Lab Code: M-MA030
ETR: 0209002

Sequence: M091702C
Instrument: ICP MS
End Date: 09/17/2002 15:14

Blank Blank0917 14:48 B 1 02:48 PM X
Initial Calibration STDIO917 14:51 IC 1 02:51 PM X
Initial Calibration STD20917 14:53 IC 1 02:53 PM X
Initial Calibration STD30917 14:55 IC 1 02:55 PM X
Initial Calibration STD40917 14:58 IC 1 02:58 PM X
ICV ICV0917 15:00 ICV 1 03:00 PM X
ICB ICB0917 15:02 ICB 1 03:02 PM X
ICSA5 ICSA0917 15:05 ICSA 1 03:05 PM X
ICSAB5 1CSAB0917 15:07 ICSAI 1 03:07 PM X
OU1 -6-SS 0209002-21 PDS 



Form XVI
Internal Standards Relative Intensity Summary

TRC Environmental
Lockheed Eco Risk Assessment

N1A SDG: N/A

Lab Code: M-MA030
ETR: 0209002

Sequence: M091602A

End Date: 09116/2002 15:44



Form XVI
Internal Standards Relative 



Form XVI
Internal Standards Relative Intensity Summary

Client: TRC Environmental Lab Code: M-MA030
S Project: Lockheed Eco Risk Assessment ETR: 0209002

Case: N/A SDG: N/A Sequence: M091702C

Start Date: 09/17/2002 14:48 End Date: 09/1712002 15:14

Client ID Lab ID Analysis Time In

Blank Blank0917 14:48 02:48 PM 100.00
Initial Calibration STD10917 14:51 02:51 PM 99.12
Initial Calibration STD20917 14:53 02:53 PM 100.20
Initial Calibration STD30917 14:55 02:55 PM 99.47
Initial Calibration STD40917 14:58 02:58 PM 96.06
ICV ICV0917 15:00 03:00 PM 97.80
ICB ICB0917 15:02 03:02 PM 97.50
ICSA ICSA0917 15:05 03:05 PM 93.39
ICSAB ICSABO917 15:07 03:07 PM 92.28
OUI-6-SS 0209002-21 PDS 03:09 PM 89.59
CCV CCV0917 15:12 03:12 PM 92.69
CCB CCB0917 15:14 03:14 PM 94.08

N/A Not Applicable

0918102 15:49

375 Paramount Drive, Suite 2, Raynham, Massachusetts 02767, (508) 822-9300, Fax (508) 822-3288, whale@whgrp.com
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Sample Receipt Checklist
Page 1 of

Client: . c Receipt Date: 13 3102

Project: UOrv CE Log-in Date:

ETR #: 20 Inspection by: Login by: AwC

ALL SECTIONS BELOW MUST BE COMPLETED Comments / Notes
mples shipped? (.Yes)FedEx / UPS / Other:

No, WHG Courier pick-up / Hand delivered

I
I
U

Indicate cooler temperature upon opening (if multiple coolers, record all temps):

Note If all coolers are 2-6"C, use one checklist, if NOT, use separate checklists
and note all samples received above 6*C.

Cooler 1: *2

Temperature(s) taken from: IR Gun, 3 Temp. Blank, I N/A

Were samples received on ice? Y es No

Chain-of-Custody present? < / No

Complete? Yes / No

Custody seals present on Cooler? Yes /

on Bottles? Yes

Intact? Yes / No
Note: A/fix custody seals to back ofthis page

Were sample containers intact? z4eO / No . - If No, list samples: 4

Did VOA waters contain headspace (>5mm)? Yes / No If Yes, list samples: -

Were 5035 VOA soils, or VPH soils, covered with MeOH? Yes / No
I If No, list samples:

Was a sufficient amount of sample received for each test indicated on the COC?
Yes 



I /
I l.

ii* I
*I 





APPENDIX B

WILDLIFE EXPOSURE DOSES
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