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1.0 INTRODUCTION

TRC Environmental Corporation (TRC) has conducted a Stage Il Environmental Risk
Characterization (ERC) as part of the on-going investigation and remediation activities at the
former General Electric (GE) site (Site) located at S0 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 (1.e., the Wetlands Area AOC). The
objective of the Stage Il ERC is to evaluate and quantify, where appropriate, the current
environmental risks that would prevail at the wetland area if no remedial actions were
implemented and to determine whether or not a condition of “no significant risk” to the
environment exists. If necessary, remedial actions will be recommended to reduce
environmental risks to acceptable levels.

The Stage I ERC was conducted in accordance with the requirements of the Massachusetts
Contingency Plan (MCP) 310 CMR 40 to provide a higher level evaluation of risk to the
environment, and determine the scope of remedial activities, if necessary.

1.1 What is a Stage II Environmental Risk Characterization?

As outlined in 310 CMR 40.0995, a Method 3 ERC (commonly referred to as an ERC) is
conducted for Sites where a release of contaminants potentially pose a risk to the environment.
Specifically, the risk characterization must assess all chemical data, potential migration
pathways, and evaluate risk to biota and habitats in the vicinity of the Site.

A Method 3 ERC must evaluate ecological parameters using a two-stage approach. The
objective of a Stage 1 ERC is to identify and document conditions that would not necessitate a
Stage I1 ERC. For example, situations where there is an absence of exposure pathways, or where
there is readily apparent harm (and additional analysis would be redundant) would not
necessitate a Stage [I Characterization.

A Stage Il ERC focuses on assessing ecological functions and the potential impacts, and
calculating risk factors in accordance with standard ERC protocol.

MADERP has required that Stage II ERC be conducted for the outfalls 001 and 002 areas of
concern. All procedures, methods and calculations are detailed in the following report.

1.2 Scope of Work

In January 2002, TRC submitted to MADEP a Scope of Work for a proposed Stage [1
Environmental Risk Characterization to be conducted on the wetlands at the Site. The Scope of
Work proposed supplemental sampling of sediments at Outfalls 001 and 002, and of surface
soils, vegetation, and invertebrates within the adjacent wetlands. Based on the previous data
collected to date, TRC proposed to focus on copper, lead and zinc as the contaminants of
potential concern.

1.2002-351 1-1



Based on the MADEP Conditional Approval of the Stage 1I 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. Guidance for 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 IT 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 11 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 Il investigation, one sediment sample each was
collected from QOutfalls 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 11 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 l 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 Qutfall 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

L2002-351 1-2
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above ecological screening benchmarks (discussed in Section 2 of this ERC) associated with
adverse effects to macrobenthic invertebrates and/or plants. These metals included arsenic,
cadmium, copper, lead, nickel and zinc.

In December 1991, a Public Health and Ecological Risk Characterization Report was submitted
to MADEP to supplement the Phase II Investigation (ADL, 1991). This report used the previous
sediment/soil sampling results and four additional sediment/surface soil samples (WL-6 through
WL-9) collected from the wetland located east of Qutfalls 001 and 002. These additional
samples were collected in November 1991 by Wehran and analyzed for various constituents
including priority pollutant metals. All four of these samples were collected further east of
samples WL-1 through WL-5. Sample WL-8 appears to have been located within an area of
upland fill (Udorthents, wet substratum), whereas sample locations WL-6, WL-7, and WL-9
were within the Freetown muck soil type (Wehran, 1992). The Ecological Risk Characterization
concluded that contaminants were not significantly impacting the wetlands (as represented by
samples WL-6 through WL-9). Although the wetlands area immediately adjacent to the parking
lot (referred to as the “drainage ditch” in the report and represented by samples WL-1 through
WL-5) contained elevated levels of metals that may affect some plants, microbes and
invertebrate species in this area, the low levels (as detected in WL-6 through WL.-9) were not
expected to pose a significant risk to the larger wetland complex adjacent to the Site.

A Second Supplemental Phase II Investigation was submitted to MADEP in December 1992
(Wehran, 1992). Although nine additional sediment/surface soil samples were collected within
the wetland in the-vicinity of Outfall 001, these samples were analyzed for total petroleum
hydrocarbons (TPH) only. In October 1993, a Phase Il Remedial Action Plan (RAP) was
submitted to MADEP that recommended excavating and disposing of contaminated sediments
(with elevated TPH levels) in the vicinity of Outfall 001 and Outfall 002. In November 1995,
MADEP conditionally approved the sediment remediation activities near these outfalls until
contaminants of concern approached background levels (if feasible).

In 1996, EMCON (formerly Wehran) conducted additional sediment sampling to update and
more accurately delineate the extent of sediments in the vicinity of Outfalls 001 and 002 prior to
initiating remedtation activities. A total of 12 sediment/surface soil samples were collected
adjacent and downgradient of Qutfall 001 while 3 samples were collected near Outfall 002. TPH
concentrations were noted to have decreased from the December 1992 sampling results although
metals remained at elevated concentrations.

A qualitative ecological risk characterization was conducted as part of the 1996 study that
involved: 1) the sampling of macroinvertebrates, and 2) a comparison of “impacted” sediment
areas that may impact vertebrate indicator species to the total population of these indicator
species that may inhabit the large wetland complex. Concentrations of several metals (notably
copper and lead) were significantly elevated over sediment screening benchmarks. Copper was
detected at concentrations ranging from 9 mg/kg to 1,800 mg/kg, while lead concentrations
ranged from 21 mg/kg to 250 mg/kg. In addition, zinc was detected above its screening
benchmark, with concentrations ranging from 25 mg/kg to 180 mg/kg. The results of this study
were submitted to MADEP in January 1998 in a letter report that concluded that a condition of
No Significant Risk existed at the outfalls (EMCON, 1998). This conclusion was based on
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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 I 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, MADERP replied that TRC could
either proceed with remediating the sediments as previously approved, or conduct a Stage 1l
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 to date is provided in TRC’s Scope of Work- Stage Il
Environmental Risk Characterization (January 2002).

L2002-351 1-4
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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 Il Report that included a description of the wetland located on the Site (GZA, 1990) as
well as direct observations by TRC biologists during the field activities associated with the Stage
1T ERC.

The former GE Site located at 50 Fordham Road in Wilmington, Massachusetts is approximately
13 acres in size. The Site is located within an industrial park with a large wetland area present to
the north and east, extending into the Town of North Reading, Massachusetts. Fordham Road
abuts the Site to the west while another industrial property (Roadway Express) s located
southeast of the Site. Upland portions of the Site consist primarily of buildings and parking
areas and a small wastewater treatment plant. Two outfall structures (Outfall 001 and Outfall
002) discharge storm water runoff and non-contact cooling water into the wetlands near the
eastern property boundary (Figure 2-1).

The wetlands that are the focus of this Stage Il ERC can be characterized as the Palustrine
wetlands system and contains forested, scrub-shrub, emergent and open water classes. Wetlands
present on the Site represent forested wetlands (broad-leaved deciduous), scrub/shrub wetlands,
and emergent wetlands and represent a small portion of the larger wetland complex located

adjacent to the Site. The size of this large contiguous wetland area is approximately 85 acres
{EMCON, 1998).

Prior to 1968, the Site and the wetland complex due east of the Site were re-worked and
extensively mined for sand and gravel. As discussed in the Scope of Work for the Stage 11 ERC,
aerial photographs of the wetland complex from 1954 and 1973 reveal the extensive disturbance.
In fact, the presence of common reed, often associated with past disturbance in or adjacent to a
wetland, is evident on the photographs as well as today during field inspections.

These mining and filling activities ultimately resulted in the development of extensive scarring
and altered surface flow patterns.

Subsequent development of the properties surrounding the wetland complex have encircled the
wetland with industrial park developments to the west, east, and south. These development have
further altered the natural flow patterns of the wetland area.

As indicated on Figure 1-1, two small surface water bodies are located within the large wetland
complex. The larger of these surface water bodies (Furbish Pond) has a poorly defined outlet
that flows to the southwest, coming very close to the on-Site paved parking area before furing
back to the east. The second small surface water body is characterized as an isolated ponded
area located immediately north of an inactive water supply well formerly operated by the Town
of North Reading (Stickney Well). Surface water flows within the large wetland complex are
generally to the east and eventually discharge to the Ipswich River. The Ipswich River and its
tributaries in the vicinity of the Site represent Class B High Quality Waters as classified by the
MADEP. Class B waters are designated as a habitat for fish and wildlife and for primary and
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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,
very poorly drained soils in depressions or in low-lying areas. These soils consist of greater than
51 inches of highly decomposed organic matter (i.e. muck) that overlies the mineral soil. Slopes
within this soil type range from 0 to 2 percent. The Udorthents and Urban Land soil types are
characterized as being disturbed areas where the original soils have been altered. Urban Land
refers specifically to disturbed areas where the soil characteristics have been altered or obscured
by placement of structures and/or pavement. The buildings present on the Site are within the
Urban Land soil type, while the parking lot adjacent to the wetlands is located within Urban
Land (wet substratum) that likely represents soil fill material that was placed in wetlands.

Surface water flows from Outfalls 001 and 002 are to the east. However, a well-defined or
distinct channel that conveys surface water flow is not evident in this area. Topography within
the wetland is very flat with a pronounced micro-topography consisting of hummocks and
hollows (see Figure 2-1). TRC determined the topography of the wetlands area by conducting a
detailed site survey to the one-foot contour interval prior to initiating the proposed sampling
program. The map prepared for the Site confirms that the general direction of surface water flow
within this wetland is to the east.

The wetlands located immediately east of the parking area on the Site were originally delineated
in the spring of 1996 by EMCON (EMCON, 1998) and approved by the North Reading
Conservation Commission. TRC re-delineated the wetland boundary in August 2002 and their
boundaries are depicted on Figure 2-1.

These wetlands contain primarily scrub-shrub and emergent wetlands adjacent to the parking
area with forested wetlands located a short distance to the east. Vegetation within the wetlands
consists of several invasive non-native plant species including glossy-leaved buckthorn
(Rhamnus alnifolia), common reed (Phragmites australis), and purple loosestrife (Lythrum
salicaria). The presence of common reed is often associated with past disturbance in or adjacent
to a wetland. Other vegetation noted within the wetlands include red maple (Acer rubrum), grey
birch (Betula populifolia), and scattered eastern white pine (Pinus strobus) in the tree overstory
with sweet-pepperbush (Clethra alnifolia), buckthorn, willow (Salix sp.), highbush blueberry
(Vaccinium corymbosum) and speckled alder (4/nus rugosa) in the dense shrub understory. The
herbaceous layer consisted on common reed, purple loosestrife, cinnamon fern (Osmunda
cinnamomea), spotted jewelweed (Impatiens capensis), skunk-cabbage (Symplocarpus foetidus),
sensitive fern (Onoclea sensibilis), and shallow sedge (Carex lurida).

The forested, scrub-shrub and emergent wetlands potentially provide suitable habitat for a
variety of wildlife species. The various vegetative strata within the forested portions of the
wetland provide a wide range of foraging, breeding and cover sites that can be used by
amphibians, reptiles, birds and mammals. Birds that breed or forage within the tree canopy or
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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, ¢t 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 (2002b).

Contaminants of Concern {COCs) identified within the wetland that may directly affect the
benthic macroinvertebrate community, wetland plant community, and/or the wetland
macroinvertebrate community include various inorganics. These constituents were previously
detected (Wehran, 1992 and EMCON, 1998) within surface soils or sediments associated with
Outfall 001 and/ or Outfall 002 above background levels and screening guidelines associated
with adverse effects to various ecological receptor groups. The rationale for the selection of
COCs for the Stage 11 ERC for each media is presented below and in Table 2-1.

2.2.1 Surface Soil

Two inorganic constituents (copper and zinc) were previously detected in sediment/surface soil
samples above surface soil screening benchmarks associated with adverse effects to plants and/or
terrestrial invertebrates (USEPA, 2000). Each of these contaminants was retained as a surface
soil COC for the Stage Il ERC. Four additional inorganics (antimony, lead, nickel and selenium)
were detected above their respective background concentrations and retained as COCs since
surface soil screening benchmarks are unavailable for these constifuents. Cadmium was detected
below its surface soil benchmarks but above its background concentration. Since cadmium has
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the potential to bioaccumulate within the food chain (MADEP, 1996), this constltuent was also
retained as a surface soil COC for the Stage 1l ERC.

Aluminum, arsenic and mercury were detected below their respective background concentrations
and were not retained as surface soil COCs. Beryllium and chromium were detected at
concentrations below their respective surface soil benchmarks and were not retained as surface
s0il COCs for the Stage 11 ERC. Although chromium was detected in one sample at a
concentration above its lowest surface soil screening benchmark this sample represents a
sediment sample as it was collected immediately downgradient of Outfall 002. Silver and
thallium were detected at a very low frequency (i.e., less than 10 percent of samples) within
surface soil/sediment samnples and were not retained as COCs.

In summary, antimony, cadmium, copper, lead, nickel, selenium and zinc were retained as
surface soil COCs for the Stage II ERC while aluminum, arsenic, beryllium, chromium, mercury,
silver and thallium were eliminated as COCs.

2.2.2 Sediment

Sediment is restricted to the aquatic habitats present in the immediate vicinity of Outfalls 001
and 002. Five inorganics (cadmium, copper, lead, nickel and zinc) were detected above both
their sediment screening benchmark (the “threshold effect concentration™ for benthic
macroinvertebrates) and their background concentration. Therefore, each of these metals was
retained as a sediment COC for the Stage II ERC.

Aluminum, arsenic, beryllium and mercury were detected at concentrations below their
background levels and not retained as COCs. Silver and thallium were detected at a very low
frequency (i.e., less than 10 percent of samples) within surface soil/sediment samples and were
also not retained as COCs. Chromium was not detected above either its sediment screening
benchmark or background concentration and was eliminated as a COC. Antimony and selenium
were not detected in sediment samples and were not retained as COCs.

2.2.3 Surface Water

Previous sample results for surface water contaminants are unavailable. Therefore, surface water
COCs were selected to be consistent with sediment COCs. This rationale appears reasonable
given that aquatic habitats are very limited (immediate vicinity of Outfalls 001 and 002) and that
the source(s) of both surface water and sediment COCs is likely to be the same. The surface
water COCs include cadmium, copper, lead, nickel and zinc.

12002-351 2.4



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 concemn, 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
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
bioaccumulate 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 Il ERC. In accordance with the MCP, TRC selected assessment
endpoints that provide:

A clear operational definition;

An ability to predict and measure a response;

A susceptibility to COCs (i.e., an exposure pathway is present);

Ecological relevance (i.e., important feature to ecological health of wetland); and,

Relevance to program objectives (e.g., wetland species or community is meaningful and
valued by society). :

© o0 © o ©

Table 3-1 presents the assessment endpoints that were selected for the Stage 11 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 adversely affected either directly by the metal
concentrations present within the sediments and soils or by foraging on plants or invertebrates
that have bioaccumulated metals identified herein as COCs.

L2002-351 . 3-1

7

-



3.1.2 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 Il 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 Qutfalls 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-
aguatic 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 threshoid effects
concentration (TEC) 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 vegetation samples collected

in the wetland area near Outfalls 001 and 002. Soil benchmarks developed from an evaluation of
plant toxicity studies (related to soil contaminant concentrations) will be compared to surface

soil concentrations of COCs. The soil plant benchmarks that will be used for the Stage 1§ ERC
are from USEPA (2000). In addition, plant tissue concentrations associated with phytotoxic
effects will be compared to COC concentrations detected in vegetation samples collected from
the wetland.

Terrestrial Macroinvertebrate Community Diversity and Productivity

The evaluation of this assessment endpoint will consider contaminant concentrations within the
surface soil samples collected in the wetland area near Qutfalls 001 and 002. Soil benchmarks
developed from an evaluation of invertebrate toxicity studies (related to soil contaminant
concentrations) will be compared to surface soil concentrations of COCs. The soil invertebrate
benchmarks that will be used for the Stage [I ERC are from USEPA (2000).
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Mammalian Herbivore Survival, Growth, and Reproduction

The meadow vole (Microtus pennsylvanicus) was selected as the indicator species for assessing
impacts from COCs to mammalian herbivores. The meadow vole represents a species with a
small home range and has previously been reported to inhabit the wetlands area. An estimated
exposure dose to the meadow vole was determined from life history parameters (USEPA, 1993)
and measured metal contaminant concentrations within herbaceous vegetation collected from the
wetland habitats present. The estimated metal exposure doses were compared to chronic
mammalian toxicity reference values (TR Vs) obtained from the literature.

Avian Insectivore Survival, Growth, and Reproduction

The marsh wren (Cistothorus palustris) was selected to evaluate potential effects of COCs on
birds that consume invertebrates present within the wetland habitats. An estimated exposure
dose was calculated for each COC using wren life history parameters (USEPA, 1993) and
measured concentrations of COCs within invertebrates collected from the wetland. The
exposure doses were then compared to avian chronic TRVs obtained from the literature.

Mammal Insectivore Survival and Reproduction

The short-tailed shrew (Blarina brevicauda) was selected to assess potential impacts to
mammalian insectivores that consume invertebrates containing COCs within the wetland habitat.
Estimated exposure doses of COCs to the shrew were calculated using life history parameters
(USEPA, 1993) and measured concentrations of metals within invertebrates collected from the

wetland. The estimated exposure doses were compared to chronic TRVs obtained from the
literature.
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4.0 SUPPLEMENTAL ENVIRONMENTAL SAMPLING

The objective of the Stage 11 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 II 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 not used as part of this risk assessment. Surface water and sediment samples were
collected from aquatic habitats in the immediate vicinity of Outfalls 001 and 002. Surface soil,
vegetation and terrestrial invertebrate samples were collected from the terrestrial habitats
provided within the large wetland complex adjacent and downgradient of both outfalls. All
samples were collected by TRC on August 28, 29 and 30, 2002. These samples are discussed in
greater detail in the following sections. Sample results, tabulated data and a data validation
report are presented in Appendix A.

4.1 Surface Water/Sediment

One surface water sample and two sediment samples were collected from each of the two
outfalls. One duplicate sediment sample was also collected for quality control/quality assurance
purposes. Surface water samples were filtered in the field to represent dissolved metal
concentrations. Sediment samples were collected as detailed within the Scope of Work for the
Stage II ERC (TRC, 2002). The surface water and sediment samples were analyzed for selected
COCs (i.e., cadmium, copper, lead, nickel and zinc) as discussed above. The locations of the
surface water and sediment samples are depicted in Figure 2-1. All 1ab results are summarized in
Appendix A. Risk results are discussed in detail in Section 5.0

4.2 Surface Soil

Nine surface soil samples were collected within the wetland downgradient of Outfall 001 and
five samples were collected in the vicinity of Qutfall 002 as detailed in the Scope of Work for the
Stage I1 ERC (TRC, 2002). In addition, one surface soil sample was collected from a reference
wetland location located upgradient of Qutfalls 001 and 002. All samples were analyzed for
COC:s (i.e., antimony, cadmium, copper, lead, nickel, selenium and zinc) as discussed in Section

2.2. Samples were collected in accordance with the Scope of Work for the Stage 11 ERC (TRC,
2002).

In order to conservatively evaluate potential bioaccumulation of COCs, several samples were
collected from locations within the wetland where previous sampling indicated the highest levels
of COCs. All samples represent locations within the wetlands where non-aquatic habitats are
present (i.e., standing water present intermittently and vegetation not comprised of plants rated as
obligate wetland species per Reed, 1988). However, the selection of sampling locations
considered depositional areas (i.e., hollows) within the wetland where surface water runoff from
the outfalls was likely to be typically present during storm events. The locations of the surface
soil samples are depicted on Figure 2-1. All lab results are summarized in Appendix A. Risk
results are discussed in detail in Section 5.0
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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 Qutfalls 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 detail in Section 5.0

4.4 Terrestrial Invertebrates

In order to determine bioaccumulation and subsequent food chain transfer to insectivorous
receptors {(e.g., short-tailed shrew and marsh wren) foraging within the wetland habitats in the
vicinity of Outfalls 001 and 002, terrestrial macroinvertebrates were collected and analyzed for
the same contaminants as selected for the wetland surface soils (i.e., antimony, cadmium, copper,
lead, nickel, selenium and zinc). A total of four terrestrial invertebrate samples were collected
from potentially contaminated areas within the wetland habitats near Outfall 001, while two
invertebrate samples were collected for the wetland areas near Outfall 002. The locations of the
terrestrial invertebrate samples are the same as those locations where plant tissue samples were
collected. In addition, one terrestrial invertebrate sample was collected from a reference location
in order to determine whether detected metal concentrations within invertebrates in the vicinity
of Outfalls 001 and 002 are significantly elevated above naturally occurring background levels.
Samples were collected in accordance with the Scope of Work for the Stage II ERC (TRC,
2002). In general, earthworms were the first terrestrial invertebrate of choice collected at a
sample location if available. If earthworms were not present or scarce, additional invertebrates
were collected including spiders, sowbugs, and/or centipedes. The locations of the terrestrial
invertebrate samples are presented on Figure 2-1. All lab results are summarized in Appendix A.
Risk results are discussed in detail in Section 5.0
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5.0 RISK CHARACTERIZATION
5.1 Methodology

The analysis component of the risk assessment consists of assessing the exposure of the selected
measurement receptors to the COCs (Exposure Assessment) and determining the toxicity of the
COCs to the receptors (Toxicity Assessment).

5.1.1 Exposure Assessment

Exposure represents the contact (including ingestion) of a measurement receptor with a COC
through the various exposure pathways identified inySection 2.4. Exposure to community
measurement receptors (i.e., amphibians, benthic invertebrates, terrestrial vegetation and
invertebrates) is simply represented by the concentrations of COCs within the media of concemn
that the particular community inhabits. Surface water (dissolved), sediment and surface soil
contaminant concentrations (mean and maximum) for both Outfalls 001 and 002 are provided in
Appendix A. These concentrations are assumed to represent exposure point concentrations for
these community receptors.

Exposure to contaminants via the food chain is evaluated by modeling exposure to the selected
indicator species or measurement receptors (meadow vole, short-tailed shrew, and marsh wren). -
The exposure scenarios developed in the Problem Formulation place measurement receptors
within exposure pathways that are most likely to contribute to contaminant intake.

The meadow vole may be exposed to soil contaminants through direct ingestion and through
consumption of vegetation that have accumulated contaminants through plant uptake. The marsh
wren may consume contaminants directly through soil ingestion or indirectly via the
consumption of invertebrates that are in direct contact with contaminated soil. The short-tailed
shrew would be exposed to site contaminants through the ingestion of both vegetation and
invertebrates that are in direct contact with contaminated soil. The purpose of the exposure

assessment is to formulate these exposure pathways into algorithms that can predict an estimate
of total exposure.

The methods and calculations required for quantification of exposure doses are described within
this section. Exposure to contaminants at the site by the selected indicator species is estimated
by the following equation:

ED = [(Soonc X Sdiei) + (Pmnc X Pdiel) + ([conc X Idiei) ] (F[R) {AI-'F)

Where:
ED = Exposure Dose (mg/kg-body weight-day);
Sconc = Soil contaminant concentration (mg/kg)
Sdiet = % of diet soil comprises;
Peonc = Plant contaminant concentration (mg/kg);
Paic = % of diet plants comprise;
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Leone = Invertebrate contaminant concentration (mg/kg);

Liet = % 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
m Appendix B. '

5.1.2 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 TRV for each receptor are identified and
discussed below.

5.1.3 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 fo acute studies relating to mortality of immature (i.e., larvac) amphibians. The TRV for
amphibian larvae are presented in Table 5-2.

5.1.4 Benthic Invertebrate TRVs

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 TRV for benthic invertebrates potentially inhabiting the
aquatic habitats associated with Qutfalls 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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Plant soil TRVs relating to surface soil COC concentrations were provided by USEPA (2000)
and represent the geometric mean of various literature studies {(meeting acceptability criteria)
concerning contaminant concentrations in soil and the effects (or lack of effects) on vegetation.
Plant toxicity in the literature studies was generally expressed as the contaminant concentration
that adversely affected 10 to 20 percent of the plants tested or the maximum acceptable threshold
concentration (or the mean of the No Observed Effect Concentration). The surface soil TRVs
available for the terrestrial plant community are presented in Table 5-4.

In addition to the plant soil TRVs discussed above, plant tissue concentrations associated with

-phytotoxicity are available for several COCs. These concentrations are available in the literature

and represent tissue levels that are associated with adverse effects on vegetation survival or

growth. The plant tissue TRV selected for the plant community endpoint are also presented in
Table 5-4.

5.1.6 Terrestrial Invertebrate TRVs

TRVs for terrestrial invertebrates were also provided by USEPA (2000) and represent the
geometric mean of various literature studies (meeting acceptability criteria) concerning
contaminant concentrations and effects (or lack of effects) on invertebrates. Literature studies
relating to inverlebrate toxicity generally reported the contaminant concentration that adversely
affected 10 to 20 percent of the invertebrates tested or the maximum acceptable threshold
concentration (or the mean of the No Observed Effect Concentration). The surface soil TRVs
available for the terrestrial invertebrate community are presented in Table 5-4.

5.1.7 Wildlife TRVs

Wildlife toxicity reference values were selected to evaluate potential affects of the estimated
exposure doses received by the selected avian and mammalian receptor species. Because
toxicity data for the selected receptor species are unavailable, it 1s necessary to extrapolate
toxicity data from other species, usually laboratory test animals. For mammals, the toxicity data
from the test species is adjusted for the wildlife measurement receptors (i.e., meadow vole and
short-tailed shrew) by using a body weight-scaling factor (per Sample et al., 1996). The existing
scientific literature indicates that this physiological scaling factor is not appropriate for avian
species.

The test endpoints for the laboratory species must be significant to the measurement receptor
species under field conditions. Endpoints that were considered significant for this Stage 11 ERC
included adverse effects on growth, reproduction, and survival that are most likely to result in
adverse effects to wild populations of receptors. The lowest chronic No Observable Adverse
Effect Level (NOAEL) and the chrouic Lowest Observable Adverse Effect Level (LOAEL), if

available, were selected for each COC. TRYVs selected for each COC for mammals and birds are
presented in Table 5-5.
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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 exposure
doses with applicable toxicity reference values (TRVs). This comparison (expressed as a hazard

quotient) is calculated for each COC as follows:

HQ = ED/TRV
where: HQ = Hazard Quotient;
ED = Exposure Dose (from Section 5.1.1); and,
TRV = Toxicity Reference Value (from Section 5.1.2).

If the calculated hazard quotient is less than one, then it is unlikely that that contaminant will
result in an adverse effect on that measurement receptor. Conversely, a hazard quotient greater
than one indicates that that particular measurement receptor may be at risk of an adverse effect
from that contaminant. A total HQ is also calculated based on the sum of the COC-specific HQs
to determine the risk from multiple stressors.

It is important to note that HQs provide only a general characterization of potential impacts to
the local biota. A HQ less than one is indicative of non-risk, however, a HQ greater than unity
does not in itself represent an unacceptable risk. Whether a contaminant is likely to cause or
have caused an effect at the population level will be dependent upon other site-specific factors
such as whether the mean or maximum exposure case exceeds the biological threshold, to what J
degree the threshold is exceeded, and how the contaminant is distributed across the Site.

5.2.1 Amphibian Larvae

Risk to amphibian larvae inhabiting the aquatic habitats associated with Outfalls 001 and 002
was evaluated. The evaluation compared detected concentrations of COCs within the surface
water of the ponded areas at the two outfalls with amphibian toxicity benchmarks. The results of
this evaluation are presented in Table 5-6.

Total HQs for both Qutfall 001 and Outfall 002 are 0.8. The results indicate that amphibian

larvae are not at an acute risk from the concentrations of surface water COCs detected at the
outfalls.

5.2.2 Benthic Invertebrate Community

Risk to the benthic macroinvertebrate community from the detected COCs within the sediments
of Outfalls 001 and 002 were assessed by comparing detected concentrations at each sediment
sample location with benchmarks associated with effets to benthic biota. The results of this

evaluation are presented in Table 5-7 and are depicted on Figure 5-1.

Sediment quality within each of the outfall sediment groupings is fairly similar. All five
sediment COCs (i.¢., cadmium, copper, lead, nickel and zinc) were detected above their
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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 (OU1-2-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 OU1-2-SED. Lead
and nickel also exceeded their respective PEC values by a factor of 1 to 2 at the outfall location.
The exceedences of the PEC by these contaminants (i.e., copper, lead and nickel at OU1-2-SED
and nickel at OU1-1-SED) indicate that sediment concentrations are above levels where adverse
effects to the benthic macroinvertebrate community are generally noted. Overall, there exists a
significant potential for detected concentrations of these metals to adversely effect the benthic
macroinvertebrate community at Qutfall 001.

Outfall 002

Total HQs of 37 and 93 were calculated for the two sediment samples at Outfall 002 when
comparing detected concentrations to their respective TECs. Although all five COCs exceed

their TECs at both sample locations, copper and lead generated the highest HQs as both these

COCs have HQs greater than 10 at both sample locations. Copper and lead also contributed the
greatest risk at each sample location when comparing detected concentrations to their respective
PECs. Total HQs for the PECs at the two sampling locations are 9 and 22, respectively. Copper
and lead contribute over 75 percent of the total risk at each of these sampling sites. Similar to
Outfall 001, there exists a significant potential for detected concentrations of copper and lead to
adversely effect the benthic macroinvertebrate community at Outfail 002.

5.2.3 Wetland Plant Community

Mean and maximum concentrations of surface soil COCs detected in the vicinity of Outfall 001
and Outfall 002 were compared to their respective plant soil and plant tissue TRVs. This
comparison is provided in Tables 5-8 and 5-9, respectively. Results are depicted on Figures 5-2
(plant soil TRVs) and 5-3 (plant tissue TRVs). Plant soil TRVs are only available for two
(cadmium and zinc) of the six COCs detected within surface soils located in the vicinity of
Outfalls 001 and 002. The maximum detected concentrations of cadmmm at both outfalls d1d
not exceed its TRV. However, both mean and maximum zinc ¢
samples at both outfalls exceed the plant soil TRV for zinc.Nickel and zinc concentrations in

vegetation exceeded their respective plant tissue TRVs within the wetlands located adjacent to
Outfalls 001 and/or 002.\ Maximum concentrations of copper and lead detected in vegetation at

12002-351 5-5



both outfalls are below their respective plant tissue TRVs. A brief discussion of COC
concentrations within surface soil and vegetation at each outfall is provided below.

Outfall 001

Detected concentrations of zinc within six of the nine surface soil samples collected in the
vicinity of Outfall 001 exceed its plant soil TRV. The detected zinc concentrations at tb\e three
samples located nearest Outfall 001 (OU1-7-S8, OU1-8-SS and OU1-9-58) were.below the plant _

soil TRV while t(OUl 1-SS through OU1-6-SS) contained zinc levels that

were at or greater than the plant soil TRV. However, concentrations of zinc in vegetation
samples were less than the reported plant tissue TRV for zinc (350 mg/kg dry weight as cited in
Smith, 1993). Zinc concentrations in vegetation collected near Qutfall 001 ranged from 10 to
21 mg/kg (wet weight). Assuming that plants contain 90 percent water content (Baes et al.,
1984), the concentration of zinc in vegetation on a wet weight basis that is indicative of
phytotoxicity would be 35 mg/kg. The concentrations of zinc detected in vegetation tissue
samples collected near Outfall 001 ranged from 10 to 21 mg/kg. Therefore, it appears unlikely
that vegetation located in the vicinity of Qutfall 001 would be adversely affected by zinc soil
concentrations. The highest nickel vegetation tissue concentration (1.1 mg/kg at OU1-4-VEG)
slightly exceeds the lower range of the plant tissue TRV for nickel (range of 1 mg/kgto 10
mg/kg adjusted to wet weight basis). There exists a slight potential that nickel may result in
adverse effects to vegetation at Outfall 001. However, it should be noted that signs of plant
stress in the wetland community in the vicimty of Outfall 001 were not noted.

Outfall 002

Zinc concentrations at all five surface soil sample locations near this outfall contain zinc
concentrations above its plant soil TRV. Concentrations of zinc were generally three to four
times greater than the zinc plant soil TRV in surface soil samples near Outfall 002. Zinc
concentrations in the two plant tissue samples collected near Outfall 002 ranged from 66 to 110
mg/kg (wet weight). As discussed above, the concentration of zinc in vegetation on a wet weight
basis that is indicative of phytotoxicity is 35 mg/kg. Therefore, plants located in the vicinity of
Outfall 002 may be adversely affected by zinc soil concentrations. The concentrations of nickel
within the two vegetation samples at Outfall 002 (0.96 mg/kg and 1.7 mg/kg) slightly exceed the
lower range of the plant tissue TRV for nickel (range of 1 mg/kg to 10 mg/kg adjusted to wet
weight basis). There exists a slight potential that nickel may result in adverse effects to
vegetation at Outfall 002.

The vegetation community within this area contains a considerable amount of common reed
(Phragmites australis). This wetland grass species is often associated with disturbance including
discharge of pollutants (e.g., road salt) or habitat alteration. In particular, bare patches of sand
deposited in wetlands are believed to provide an important germination site for common reed
(Marks et al., 1993). After becoming established, common reed often forms dense monotypic
stands within wetlands. It is unclear whether the presence of common reed is related to its
tolerance of elevated metals within surface soils of the wet]and oris attributable to the
substantial habitat alterations that have occurred within and/or afjacent to the large wetland
complex present at the site. ﬂ

A
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5.2.4 Terrestrial Invertebrate Community

Mean and maximum detected concentrations of surface soil COCs in the vicinity of Qutfalls 001
and 002 were compared to terrestrial invertebrate TRVs. This evaluation is provided in Table 5-
10 and depicted on Figure 4-4. TRVs for terrestrial invertebrates are only available for three
(cadmium, copper and zinc) of the six COCs detected within surface soils located in the vicinity
of Qutfalls 001 and 002. The maximum detected concentrations of cadmium within surface soils
near both outfalls did not exceed its TRV, however, both mean and maximum copper and zinc
concentrations in surface soil samples at both outfalls exceed their respective invertebrate TR Vs.
A brief discussion of copper and zinc concentrations at each outfall is provided below.

Outfall 001

Mean and maximum total HQs for terrestrial invertebrates are 20 and 73, respectively. Copper
provides 85 percent of the total risk (see Table 5-10). Concentrations of copper and zinc at seven
of the nine sample locations exceed their respective TRVs. Only samples OU1-8-SS and OU1-
9-SS nearest the parking lot do not exceed either the copper or zinc invertebrate TRV. The
detected concentrations of copper and zinc indicate that adverse effects to terrestrial invertebrates
are possible in the vicinity of Outfall 001. Terrestrial invertebrates were collected at three of the
seven locations where surface soil concentrations exceed the copper and zinc TRVs for terrestrial
invertebrates. These three surface soil sample locations are OU1-3-SS (OUI1-1-INV), OU1-4-SS
(OU1-2-INV) and OU1-5-SS (OU1-3-INV)(see Figure 5-4). The invertebrates collected at these
sample locations were primarily earthworms and sowbugs and ts similar to the reference
invertebrate community (REF-INV). Therefore, it is unclear whether the elevated concentrations
of copper and zinc have resulted in adverse affects to the terrestrial invertebrate community
inhabiting the wetlands in the vicinity of Outfall 001.

~ Outfall 002

The mean and maximum total HQs are 68 and 120, respectively. Copper provided over 90
percent of the total HQ while zinc provided the remainder. Copper concentrations at all five
surface soil sample locations exceed the copper TRV by at least an order of magnitude. The
detected zinc concentrations at all five samples also exceed its respective terrestrial invertebrate
TRV. Invertebrates were collected at two of these sample locations (OU2-1-INV and OU2-2-
INV) and consisted primarily of sowbugs, centipedes, spiders and beetles. These organisms are
primarily assoctated with the surface litter of the soil while earthworms are generally associated
with the surface soil layer. Earthworms are more likely to accumulate COCs contained within
soil because they generally have a higher contact rate with the soil. Earthworms were not found

at either of these sampling locations and may be reflective of the ¢clevated metal concentrations
or another unknown environmental variable.

5.2.5 Wildlife Receptors
The meadow vole, marsh wren and short-tailed shrew were selected to represent mammalian

herbivores, avian insectivores, and mammalian insectivores, respectively. Potential risks from
the ingestion of surface soil, vegetation and invertebrates within the Site wetlands near Outfalls
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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 the following sections.

5.2.6 Meadow Vole (Herbivorous Mammal)

Risks to the herbivorous meadow vole from detected mean and maximum COC concentrations in
surface soils and vegetation in the vicinity of Qutfalls 001 and 002 are presented in Table 5-11.
Results are discussed below.

Outfall 001

The mean total HQ for the NOAEL and LOAEL TRVs are both less than unity indicating
adverse effects to the meadow vole from consuming vegetation and surface soil in the vicinity of
Outfall 001 are unlikely. The maximum total HQ for the NOAEL TRV is 2 with copper the only
COC with a HQ at or above unity. The copper HQ for the NOAEL TRV is 1. However, 95
percent of the estimated copper exposure dose is from soil ingestion with the remaining 5 percent
from vegetation (see Appendix B). Risks to herbivorous mammals are not anticipated as they are
unlikely to consume surface soil entirely in the vicinity of the maximum detected concentration.

Outfall 002

The total mean HQs for the NOAEL and LOAEL TRVs are 2 and 1, respectively. The mean
estimated exposure dgse of copper is the only COC that resulted in a NOAEL HQ above unity
(HQ for copper i Mean exﬁéﬁ@%ﬂf@ts received by the meadow vole were

elow the chronic LOAEL TRV. Therefore, risks are not likely as the mean dose is similar to
the NOAEL TRV which reflects no affeit.)ﬁ:ﬁhougn‘tne maximum detected concentration of
copper has a HQ above unity for both the NOAEL and LOAEL TRV, it is unrealistic to assume
that foraging would be restricted for a significant period of time in the vicinity of maximum
detected concentrations.

5.2.7 Marsh Wren (Insectivorous Bird)

Risks to the insectivorous marsh wren from COC concentrations within terrestrial invertebrates
as well as from the ingestion of wetland surface soil are presented in Table 5-12. Results for
each outfall are discussed below.

Qutfall 001

The total mean HQs for the NOAEL and LOAEL TRVs are 24 and 4, respectively. Mean HQs
for LOAEL TRVs slightly exceed unity for lead (HQ is 2) and copper (HQ is 1). Mean HQs for
chronic NOAEL TRVs are greater than unity for lead (HQ is 17), zinc (HQ is 3) and copper (HQ
is 1). Lead provides approximately 70 percent of the total risk based on the chronic NOAEL
TRV. Lead and copper present the greatest risk to insectivorous birds foraging within the
wetland in the vicinity of Outfall 001 as the mean estimated exposure doses received by these
COCs exceeds both the chronic NOAEL and LOAEL TRVs. The majority of the estimated
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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 possible although the
mean estimated exposure dose is less than the zinc LOAEL TRV.

Outfall 002

The estimated mean chronic NOAEL and LOAEL HQs for the marsh wren are 14 and 3,
respectively. The mean estimated exposure dose of copper (HQ is 2) is the only COC that
exceeds its respective LOAEL TRV. Mean estimated exposure doses of lead (HQ is 7), zinc
(HQ is 4) and copper (HQ is 3) are the only COCs that exceed their NOAEL TRVs. These
results suggest that insectivorous birds are potentially at risk from mean concentrations of copper
within invertebrates and surface soils in the portion of the wetland located near Outfall 002. The
ingestion of invertebrates and surface soil containing copper provided similar exposure to the
marsh wren. Lead and zinc may also contribute to risk although this is uncertain as the mean
exposure doses of these COCs are less than their respective LOAEL TRV.

5.2.8 Short-tailed Shrew (Insectivorous Mammal)

Risks to the short-tailed shrew at both outfalls from COC concentrations within terrestrial
invertebrates and vegetation as well as from the ingestion of wetland surface soil are presented in
Table 5-13. Results for each outfall are discussed below.

Outfall 001

The total mean HQs for the NOAEL and LOAEL TRVs are 4 and 2, respectively. Copper is the
only COC that has an HQ that exceeds unity (HQs are 2 and 1 for NOAEL and LOAEL TR Vs,
respectively). The majority of the copper exposure dose is from the ingestion of terrestrial
invertebrates (see Appendix B). Potential risks to insectivorous mammals inhabiting the wetland
near Outfall 001 may occur from the detected concentrations of copper within surface soil and
invertebrates. Although the maximum detected concentration of cadmium, lead and selenium
have HQs above unity for the NOAEL TRYV, it is unlikely that foraging would be restricted for a
significant period of time in the vicinity of maximum detected concentrations. In addition, the
maximum exposure doses of these COCs are less than their respective LOAEL TRVs.

Outfall 002

The total mean HQs for the NOAEL and LOAEL TRVs are 3 and 2, respectively. Copper is the
only COC to have an HQ that exceeds unity (mean HQ is 2 for both NOAEL and LOAEL TRVs)
for either mean or maximum exposure doses. The estimated copper exposure dose to the shrew
is primarily from soil and invertebrate ingestion. These results suggest that risks to insectivorous
mammals from ingestion of copper within surface soil and terrestrial invertebrates at the wetland
in the vicinity of Outfall 002 are possible.

12002354 5.9
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5.2.9 Population Effects to Wildlife Receptors

The analyses above indicate that insectivorous birds and mammals that inhabit the wetlands in
the vicinity of Qutfalls 001 and 002 are possible from several COCs (pnmarily copper with lead
and zinc also contributing to risk to insectivorous birds). In order to determine whether these
potential impacts may affect the local population of these receptors inhabiting the entire 85-acre
wetland, additional analyses were conducted. Specifically, the potential effects of COCs to
impact wildlife within the remaining portions of the wetland not located in the vicinity of the two
outfalls was investigated.

The extent of contamination within the wetland located in the vicinity of Outfall 002 is expected
to be limited to the sampling area and a short distance to the southeast (total area of
approximately 30,000 square feet As discussed previously, surface water flows
from Outfall 002 are to the southeast-where they would eventually merge with flows originating
from Outfall 001. Therefore, the extent of contamination associated with Qutfall 002 is
restricted to the wetland area evaluated. However, surface water flows from Outfall 001 (as well

as co-mingled flows originating from Outfall 002) may extend into the large wetland beyond the
limits of the recent sampling.

In order to evaluate the potential for COCs to affect wildlife receptors located beyond the limits
of the recent sampling it was assumed that the concentrations of COCs detected within the three
outermost surface soil samples (OU1-1-8S, OU1-2-SS and OU1-3-8S) and biota (OU1-1-VEG
and OU1-1-INV) associated with Outfall 001 extend throughout the remaining downgradient
portions of the large wetland area. Risks to insectivorous birds and mammals from detected
COC concentrations at these sampling locations were evaluated for the marsh wren and short-
tailed shrew (assuming an Area Use Factor of 1). Results from this evaluation were compared to
the potential risks from surface soil and biota sampling results obtained from the reference
sample (REF-SS, REF-VEG and REF-INV) that is located upgradient from Outfall 002. The
estimated exposure doses are presented in Appendix B and the results of this evaluation are
presented in Table 5-14.

Marsh Wren

The tota! HQs for the chronic NOAEL and LOAEL TRVs for the outer portion of the wetland
associated with Outfall 001 (conservatively assumed to represent conditions with the
downgradient portions of the large wetland area) are 7 and 1, respectively. For the NOAEL
TRV, lead and zinc HQs are greater than unity {lead HQ is 4 and zinc HQ 1s 2). No COCs have
a HQ above unity for the LOAEL TRV. The total HQs for the reference wetland sampling
locations are similar or exceed HQs associated with Outfall 001 (HQs for NOAEL and LOAEL
TRVs are 9 and 1, respectively). Therefore, risks to the marsh wren in the remaining portions of
the large wetland located downgradient of Outfalls 001 and 002 are expected to be low (above
NOAEL TRY but below LOAEL TRV) and do not exceed risks associated with portions of the
large wetland unaffected by Outfalls 001 and 002. Ye-teréencc
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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@l acre and S
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 Summary

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

o Based on detected surface water concentrations, and the presence of numerous amphibian
larvae within the aquatic habitat associated with Outfall 002, there is no risk to
amphibians.

Benthic Macroinvertebrates

o Sediment concentrations of copper, lead, nickel and zinc detected at Qutfalls 001 and 002
are the above Probable Effect Concentrations (PEC) associated with impacts to benthic
macroinvertebrates (MacDonald et al., 2000). Therefore, the benthic macroinvertcbrate
communities within these limited areas of aquatic habitat may be adversely affected by
these metals.

o Total area of impact for Outfalls 001 and 002 is approximately 100 square feet.

Plant Community

o Zinc concentrations in soil near Qutfall 002 exceed the benchmark associated with an
adverse impact to vegetation (US EPA, 2000).

o Zinc concentrations in plant tissue near Outfall 002 exceed the benchmark associated
with adverse impact to vegetation (Smith, 1993).
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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 approximat@li @

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).

v The invertebrate community observed near Qutfall 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.

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

o Area of impact associated with Qutfall 002 is approxnmatel@h €. 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:
o Copper and lead found in soil and invertebrate tissue near Outfall 001.
o 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

N _ T TN
v" Area of impact is approximately 0.7 acres at ®utfall 002, and 1 acre at Outfall
001. —

@ Using the levels of contaminants observed along the eastern-most area of

wetlands sampled by TRC, the calculated risk for the remaining portions of the
85-acre wetland to avian 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.

v" When evaluating risk for the wetland as a whole (including the outfall impacts),
no significant impacts are expected to the avian insectivores since less than 2% of
the local population would be affected (i.e. population effects to these receptor
groups are unlikely given the small area of contamination relative to the size of
the wetland complex).
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Mammalian insectivores (short-tailed shrew) — Risk calculations indicate a risk from
copper found in invertebrates near Qutfalls 001 and 002.

v" Therefore, mammalian insectivores inhabiting the wetlands may potentially be

adversely affected by concentrations of copper detected within surface soils and
invertebrates near both outfalls.

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

v 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 the small area of contamination relative to the size of the
wetland complex).
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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 Qutfall
002. From here, flow patterns extend southward along the parking lot boundary to Qutfall 001,
and then extend eastward out into the wetland areas in North Reading. The observed levels of
COCs reveal a parallel pattern, with generally decreasing concentrations along the flow pathway.
Based on this data, TRC believes that additional sampling to constrain the nature and extent of
the impact is not necessary.

Essentially, of the five overall assessment endpoints (amphibians, benthic macroinvertebrates,
plant community, terrestrial invertebrate community, and wildlife community), conclusions of no
significant risk were obtained for the amphibians and-wildlifé-community, while potential
significant risk has been determined for the benthic macro}m(ertebrates, plant commuynity, and

terrestnial invertebrate community.

In summary, the media and contaminants of concern that may cause significant environtnental
nisk in the wetland are as follows:

o Copper, lead, nickel, and zinc in sediment at OQutfalls 001 and 002 (potential significant risk
to benthic macroinvertebrates)

o Copper and zinc in soil at Outfall O(ﬁépotemial significant risk to terrestrial invertebrates;
potential significant risk to plant comfnunity limited to zinc).

6.1 Potential Areas of Concern

Using the data, trend analysis and risk characterization provided herein, the impacted sediment
and soil areas can be defined as three potential areas of concern. These areas are outlined on
Figure 6-1.

Area A
This areas corresponds to the impacted sediments at Outfall 002.

Area B
This area corresponds to the impacted sediments at Qutfall 001.

Area C
This area corresponds the soils in the vicinity of OQutfall 002 that have revealed a potential
ecological risk due to elevated plant tissue and soil concentrations. This also corresponds to the
area previously described as heavily scarred from past mining and filling practices. The area has
undergone changes in surface drainage patterns, which likely flooded the cedar swamp,
ultimately killing the trees in the area, and leaving an area with localized flooding and ponding
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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.
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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 Qutfall 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 paturally biodegrade,
and 2) metals do not appear to be mobile in the wetland environment.

The no action and excavation alternatives were comparatively evaluated for two specific criteria:
risk and benefit. The evaluation compared the risks of performing the alternative (such as
wetland habitat destruction) with the benefits of the alternative (such as reduction of contaminant
concentrations). This evaluation was performed for both the sediment and soil media with each
of the five identified assessment endpoints (amphibians, benthic macroinvertebrates, plant
community, terrestrial invertebrate community, and wildlife community). The results of this
evaluation are summarized in Table 7-1.

71 Sediment

Risk to contaminants in sediment in Area A and B apply only to the benthic macroinvertebrates,
so there is no change in risk levels (and therefore no additional benefit) to the other four
assessment endpoints whether no action or excavation is performed in the sediments. Under the
no action alternative, the risk levels remain unchanged and potential significant risk remains for
benthic macroinvertebrates. Under the excavation alternative, the contaminants causing
significant risk in the outfall sediments are removed. This would also cause a temporary
disruption of the sediment ecosystem and likely destroy the existing benthic macroinvertebrates.
It is presumed, however, that the benthic organisms would repopulate the remediation area in a
relatively short time such that no long-term harm would result in the excavation. The overall
excavation area for sediments in the outfalls is relatively small and sediment excavation would
not be expected to significantly impact any other of the assessment endpoint ecosystems.

For sediment in Area A and Arca B, the benefits are greater than the risks for sediment
excavation versus no action.

7.2 Seil

Risks to contaminants in soil in Area C are potentially significant only to the plant and terrestrial
invertebrate communities. A level of no significant risk is already present for the wildlife
community. As such, there would be no change in risk levels (and therefore no additional
benefit) for the amphibians, benthic macroinvertebrates, or wildlife community whether no
action or excavation is performed in the soil. Under the no action alternative, potential
significant risk remains for the plant and terrestrial invertebrate communities. Recall that it is
unclear if actual significant risk is present in the plant community due to limitations in the
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literature benchmark levels; the benchmarks are not species-specific and it is unknown whether
any existing vegetation has been adversely impacted.

Under the excavation altemative, the contaminants causing the significant risk are removed. The
area of removal would consist of approximately 0.2 acres in Area C {vicinity of Outfail 002). At

an average depth of one foot, approximately 325 cubic yards of soil would be removed. Such a
removal action could have a significant adverse impact on the wetland ecosystem, including the
amphibians and wildlife communities that would not be achieving any benefit from the removal } ?
action. Habitat destruction would be expected and it is unknown as to what permanent effects

would result from the habitat destruction. Furthermore, as presented in Section 5.2.10, the
population effects to the receptor groups are unlikely given the small area of potential impact

relative to the size of the entire 85-acre wetland complex.

For soil excavation, the risks to the wetland ecosystems are greater than the benefits achieved
compared to the no action alternative.
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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 Outfail 001 and 002 areas.
Such remediation would eliminate future risk for the benthic macroinvertebrates without cavsing
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. No significant risk is already present for the d
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 Qutfalls 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 least three months will be needed to complete the
NOI process before implementation.

As discussed previously in this document, amphibian larvae have been observed in the pooled
water at outfalls 001 and 002. In order to minimize the destruction of the amphibian population
in these areas, TRC recommends conducting the excavation of the impacted sediments during
last winter/early spring 2004
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Table 5-2. Amphibian Toxicity Reference Values (TRVs) for Surface Water COCs.

Parameter TRY (ug/L) Endpeint - Reference 1
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) (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
Zine 121 459 MacDonald et al., 2000

Table 54. Plant and Invertebrate Toxicity Reference Values for Surface Soil COCs.

Plant Soil TRY |Plant Tissue TRV{ Invertebrate TRV
Contaminant of Concern {mg/kg) {mg/kg) (mg/kg) Reference
Antimony NC NC NC -
Cadmium 29 NC 110 USEPA, 2000
Copper NC 100 61 Chanman 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

Notes: All concentrations presented on dry weight basis

NC - No Criteria Available
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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 0.00E+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
[| TOTALHQJ  8.E-01 8.E-01




UOHELUIUOY) 19314 2]qeqold - DA

"SHIBUIOUAq 2A0QE SUOTIELUSOU0S JUIsa1dal sanjea papeyS Uonenuadue)) 103}Jq ploysany, - DL :SON
[ 10%azc. |- 00+@6 _ 10+9€'6 . | T0+HLE M_ SOH TV.LOL
00487 &  10°HZ ], .00+E9 4 - DOFAE.. 70+365 ¥ 7049121 20+30T°L Z0+H0¢ € ourz
00T 10-9°2 TO04HE | 00+ET | 10+d98% 10+3.7°T 10+309°9 10+307'€ 121N
. 00¥IS 0odE” THEOT | T0#AI Z0+987'1 10+H85°¢ 20+300°L 20+308'€ pes]
s T0EET. | | 0oy 10+009 | "10+412 20+36V'1 10+991°€ £0+906'1 70+305°9 12ddo)
10-9°8 10-9°¢ 00+ ¥ - 00+3'T 00+d00'S 00+300'1 00+307'F 00+30t'1 WNIWPE)
aias-¢-zno  ais-1-ino 200 [eNNO
| 1o+d1'] 00+8°¢ 10499 || 00+8'6 |[SOHTVIOL
[ 1036 10-9'¢ o0 | o00+FT ] To+desy TO+HITT T0+901' P Z0+90L1 ourz
O] 00+3' 00+ | o0rdY 10+H98'F 10+3L2°T 10+90%'9 10+304'8 [9YIN
"00+HT 1097 009, 10-9°9 T0+48T'1 10+486°€ T+I0Z°T [0+30€'C peaT
00+HL, 10-9°¢ T0+HTE [ 00+IT z0+36%'1 10+391°¢€ 70+90L'6 10+90L°L 13ddoD)
10-9°L 20798 L00+3°€ 10-9°¥ 00+300°S 00+300'1 00+30v'¢€ 10-450't UInmupe?)
ais--ino0 ais-i-ino 100 [lEPNO
7o[dweg - | [ 3jdweg gadweg | | ajdueg (®4/3ur) (34/3w) gadwes | 1 odureg U.I22U0)) JO JUBUKLEIUOY)
sOH DAd sOH DAL DAd DAL (33/3u1) uonEnUIILO)

'Z00 PUE [00 SIEHNO SO0 IUAWIPIS PUE $)LIGILIIAU] I Hag J0§ AIeunums Ysry *L-§ Aqe],




/Wd[/l

» fla f(;/p{uf

Table 5-8. Risk Summary for Plant Community, Surface/SX( at Outfalls 0012:4002.

Concentration (mg/kg) | Plarit T\l%g Planf HQs)
Contaminant of Concern Mean | Maximum (mg/kg) . Mean | “Mdximum
Outfall 001 , HY = %
Antimony 0.00E+00 0.00E+00 NC 0.E+00 0.E+00
Cadmium 3.65E+00 8.20E+00 29 1.E-01 3.E-01
Coppet 1.04E+03 3.90E+03 NC - -
Lead 2.50E+02 4.20E+02 NC - -
Nickel 5.53E+01 1.30E+02 NC - -
Selenium 1.24E+00 2.00E+00 NC - -
Zinc 3.95E+02 1.10E+03 "6 EH00
Outfall 002 —
Antimony 0.00E+00 0.00E+00 NC 0.E+00 “0.E+00
Cadmium 4.52E+00 6.80E+00 29 2.E-01 2.E-01
Copper 3.78E+(3 6.70E+03 NC - -
Lead 4.54E+H()2 8.30E+02 NC - -
Nickel 4.76E+01 5.90E+01 NC - -
Selenium 1.76E+00 2.20E+00 NC - -
Zinc 6.86E+02 | 9.10E+02 190 4.EH00 SE+H0
TOTALHQ || 4.E+00 SSEH00 -

Table 5-9. Risk Summary for Plant Community, Vegetation at Outfalls 001 and 002.

Concentration (mg/kg) | Plant TRV (a) Plant HQs
Contaminant of Concern Mean | Maximum (mg/kg) | Mean | Maximum-
Qutfall 001 .
Antimony - 0.00E+00 0.00E+00 NC 0.E+}0 0.E+00
Cadmium 1.48E-01 2.10E-01 NC - -
Copper 2.93E+00 3.90E+00 10 3.E-01 4. E-01
Lead 1.24E-01 3.20E-01 3 4.E-02 1.E-01
Nickel 8.08E-01 1.10E+00 1 8.E-01 CULEE 1
Selenium 2.61E-02 4.80E-02 NC - -
Zinc 1.48E+01 2.10E+01 35 4.E-01 6.E-01
(TOTALHQ || 2EH0 ' 2E+00
Qutlall 002
Antimony 0.00E+00 0.00E+00 NC 0.E+00 . 0.E+00
Cadmium 1.85E-02 2.90E-02 NC - -
Copper 3.65E+00 4.60E+00 10 4.E-01 5.E-01
Lead 1.25E-01 1.30E-01 3 4 E-02 4.E-02
Nickel 1.33E+00 1.70E+00 1 CLEH00 | 2EH0
" Selenium 7.68E-02 1.40E-01 NC - -
Zinc 8.80E+01 1.10E+02 35 3EH0 ] '
| ToTALHQ || 4E+0 [




Table 5-10. Risk Summary for Terrestrial [nvertebrate Community, Qutfalls 001 and 002,

“ Concentration (mg/kg) | Invertebrate Invertebrate HQs
|L_Contaminant of Concern Mean | Maximum | TRV (m Mean | Maximum
I Outfall 001 _
Antimony 0.00E+00 0.00E+00 NC 0.E+00 0.E+00
Cadmium 3.65E+00 8.20E+00 110 3.E-02 7.E-02
Copper 1.04E+03 3.90E+03 61 CLTEFOF . 6AEHD]
Lead 2.50E+02 4.20E+(2 NC - -
Nickel 5.53E+01 1.30E+02 NC - -
Selenium 1.24E+00 2.00E+00 NC - -
Zinc 395E+02 | 1.10E+03 120 _3EH0__ [T 9EH0 ]
| TOTAL HQ [ 2.06401 || 7.8E+01 |
Outfall 002 :
Antimony 0.00E-+00 0.00E+00 " NC 0.E+00 0.E+00
Cadmium 4.52E+00 6.80E+00 110 4.5-02 6.E-02
Copper 3.78E+03 6.70E+03 61  62B+01 | LIER2
Lead 4.54E+02 8.30E+02 NC - - ]'
Nickel 4. 76E+01 5.90F+01 NC - - I
Selenium 1.76E+00 2.20E+00 NC
Zing 6.86E+02 9.10E+02 120
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APPENDIX A

SAMPLING RESULTS,
DATA VALIDATION MEMORANDUM,
QUALIFIED FORM Is,
AND
LABORATORY QC SUMMARY FORMS



Table A-1. Surface Water and Sediment Results - Outfall 001

T —

Surface Surface
Outfall 001 Water Water Sediment Sediment Sediment
OUl-1-SW OUl-2-SW* OU1-1-SED OU1-2-SED | OUI-3-SED**
Parameter {ug/L) {ug/L) {mg/kg) (mg/kg) (mg/kg) |
Antimony ND ND NA NA NA
Cadmium 0.24 0.24 0.45 34 0.36
Copper 13 13 78 970 76
Lead 0.33 0.33 23 220 23
Nickel 3.4 33 69 ] 64] 99
Zing 10 9.9 170J 410] 170 J
Notes: * Duplicate Sample of OU1-1-SW

** Duplicate Sample of OU1-1-SED

ND - Not Detected

ND - Not Analyzed
J - Estimated Value

Table A-2. Surface Water and Sediment Results - Qutfall 002

Surface
Outfall 002 Water Sediment Sediment
0U2-1-SW OU2-1-SED { OU2-2-SED
Parameter (ng/L) (mg/ke) (mg/kg) |
Antimony ND NA NA
Cadmium 0.24 14 4.2
Copper 11 650 1900
Lead 12 380 700
Nickel 1.8 4] 66 J
Zinc 21 3307 7203
Notes: ND - Not Detected

ND - Not Analyzed
J - Estimated Value



Table A-3. Surface Soil Resnlts - Vicinity of Qutfall 001

J - Estimated Value

w 0OU1-1-SS OU1-2-SS OU1-3-88 OU14-SS 0U1-5-S§
Parameter _(mg/kg) _(mg/kg) (mg/kg) (mg/kg) (mg/kg)
Il Antimony ND (1.4) ND (2.4) ND (2.1) ND(1.9) |. ND (1 8)
Cadmium 1.4 4.1 4.3 8.2
Copper 110 280 490 1000 2000
Lead 90 190 260 300 290 ll
F Nickel 26 46 50 81 130 If
Selenium 2 14 1.7 1.8 15
Zinc 190 J 530) 310 710J 1100 J
0U1-6-8S OU1-7-8S OU1-8-88 OU1-9-SS | OU1-10-Ss*
Parameter _(mg/kg) (mg/ke) (mg/kg) {mg/kg) (mg/kg)
Antimony ND (1.6) ND (1.4) ND (0.38) ND(0.23) | ND(0.19)
Cadmium 4.5 2.7 0.56 0.37 0.37
Copper 3900 1500 34 21 23
Lead 420 410 260 26 29
Nickel 52 71 23 18 19 I
Selenium 1.6 0.82 0.19 0.15 0.086 |
Zine 4007 170J 99 J 481 47) |
Notes: * Duplicate sample of 0U1-9-8S
ND - Not Detected (Detection Limit) .
J - Estimated Value :
Table A-4. Surface Soil Results - Vicinity of Qutfall 002
0U2-1-88 0U2-2-SS 0U2-3-SS OU2-4-SS 0U2-5-S8
Parameter (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) |i
Antimony ND (1.6) ND (1.5) ND (1.3) ND (1.1) ND (1.5)
Cadmium 5.9 3 6.8 3.9 3
Copper 1100 5600 4000 1500 6700
Lead 160 830 360 180 740
Nickel 53 59 51 32 43
Selenium 2.2 1.5 2.2 1 1.9
Zinc 910 860 J 620 ) 470) 5704
Notes: ND - Not Detected (Detection Limit)



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

11

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

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

OU2-1-VEG | OU2-2-VEG
Plant Species P. Loosestrife | Sensitive Fern
Parameter (mg/ke) m
Antimony ND (0.029) ND (0.032)
Cadmium 0.008 J 0.029 ]
Copper 4.6 2.7
Lead 0.121] 0.137]
Nickel 0.96 17|
Selenium 0.14J 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 00147
Copper 1.5
Lead 0.0791]
Nickel 0.18
Selenium 0.069)
Zinc 12

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

OU1-1-VEG | OU1-2-VEG | OUI1-3-VEG { OUI14-VEG
Plant Species Sp. Jewelweed | Sp. Jewelweed | Sp. Jewelweed | Sp. Jewelweed
Parameter (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Antimony ND (0.018) ND (0.017) ND (0.02) ND (0.017) || .
Cadmium 0.141] 0.121] 0.121 0217
Copper 2.9 2.7 3.9 2.2
Lead 0.059J] 0.0363} 032} 0.0797J
Nickel 0.31 0.86 0.96 I.1
Selenium 0.041] 0.0487J . ND (0.017) ND (0.014)
Zinc 10 21 17 -



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

7

OU1-1-INV OU1-2-INV OU1-3-INV OU14-INV
Parameter (mg/kg) (mg/ke) (mg/kg) (mg/ke)
Antimony ND (0.026) | ND (0.026) | ND(0.32) | ND(0.021)
Cadmium 0.65 1.7 1.4 4.3
Copper 267 477 967 1501
Lead 1.1] 81J 137 417
Nickel 1.3] 4] 44] 287
Selenium 0.361) 0.931] 0.81] 0.22]
Zinc 411] 911J 577 65]

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

Table A-9. Invertebrate Tissue Results - Vicinity of Qutfall 002

OU2-1-INV OU2-2-INV
Parameter (mg/kg) (mg/kg)
Antimony ND {0.031 ND (0.019)
Cadmium 1.3 1.2
Copper 861 1207
Lead 4] 1.4]
Nickel 1J 0.821J
Selenium 0.397J 0.261
Zinc 571 861J

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

Table A-10. Invertebrate Tissue Results - Reference Location

REF-INV
Parameter (mg/kg)
Antimony ND (0.018)
Cadmium 0.43
Copper 43]
Lead 511
Nickel 0.297]
Selenium 0.44)
Zing 51)

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

Scolt Heim

To:

From: Lorie MacKinnon

ccC: P. Macchiaroli : '
Date: 10/16/02

Re:

Metals Data Validation Review: Surface Soil, Sediment, Temrestrial Invertebrate, Wetland
Vegetation, and Surface Water Samples: Former GE Site, Wilmington, MA ; Ecological Risk
Assessment

SUMMARY

Full validation was performed on the data for 16 surface soils, five sediments, seven temrestrial
invertebrates, seven wetland vegetation samples, three surface waters, and one equipment blank
sample coliected for the Former GE Ecological Risk Assessment Project. The samples were collected
on August 28, 29, and 30, 2002 and submitied to Woods Hole Group in Raynham, MA for analysis.
The surface soils, equipment blank, wetland vegetation, and terrestiat invertebrate samples were
analyzed for antimony, cadmium, copper, lead, nickel, selenium, and zinc; the sediment samples were
analyzed for cadmium, copper, lead, nickel, and zinc; and the surface waters' were analyzed for
antimony, cadmium, copper, lead, nickel, and zinc. All analyses were perfonhed using SW-846
method 6020A. Woods Hole Group reported the results under job number 0209002, :

The sample results were assessed using the USEPA Contract Laboratory Program National Functional
Guidelines for Inorganic Data Review (2/94). Modification of the Functional Guidelinés was done to
accommodate the non-CLP methodology and requirements outlined in the Scope'of Work — Stage I
Environmental Risk Charactenization (January, 2002). ‘

In general, the data appear lo be valid as reported and may be used for decision-making purposes.
Selected data points were qualified as estimated because of nonconformance of certain quality control -
(QC) criteria. The positive results for antimony in samples OU1-1-8S, OU1-2-SS, '0U1-3-SS, OU1-4-
88, OU1-5-88, OU1-6-SS, OU1-8-8S, CU1-9-85, OU1-10-88, OU2-2-8S, OU2-1-88, OU2-5S8S,
0OU2-3-8S, OU2-4-SS, OQU1-1-SW, OU1-2-SW, and OU2-1-SW were qualified as nondetects due to
method blank contamination. The positive results for antimony in samples OU1-7-SS and REF-SS and
nickel in REF-SS were qualified as nondetects due to equipment blank contamination. Potential low
bias exists for the selenium results in samples OU1-1-VEG, OU1-2-VEG, OU2-1-VEG, REF-VEG,
OU1-3-VEG, OU1-4-VEG, QU2-2-VEG, OU1-1-INV, OU1-4-INV, QU2-2-INV, and QOU2-1-INV due to
negative bias seen in the Instrument blank analysis.
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Potential low bias exists for the antimony resulls 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 resuils in the terrestrial rnvertebrate samples due
to a high recovery of this analyte in the associated matrix spike analysis,

Potential high bias exists for the positive lead and selenium results in the weuand vegetation and
terrestrial invertebrate samples due to high recoveries of these analytes in the LCS analyses.

Potential uncertainty exists for the zinc results in the surface soll, sediment, and terrestnal invertebrate
samples and the cadmium resuits in the wetland vegetlation samples due to hlgh percent differences
(%Ds) for these analytes in the associated ICP serial dilution analysis.

Potential uncertainty exists for the following results due to high relative percent drfferenoes (RPDs) for
these analytes in the laboratory duplicate analyses: results for nickel in the sediment samples, results

for antimony in the wetland vegetation samples and results for copper, nickel, and zinc in the terestrial
invertebrate samples.

The abovelisted issues may have a minor impact on the data usability.
SAMPLES
Samples included in this review are listed below:

Surface Soils

OU1-1-88S, OU1-é—SS OU1-3-8S, OU1-4-SS, OU1-5-SS, OU1-6-SS, OU1-7—SS OU1-8-SS,
OU1-9-88, OU1-10-SS, OU2-2-88, OU2-1-S§, OU2-5-SS, OU2-3-SS, OU24-SS, REF-SS
(field duplicate pair OU1-9-SS/OU1-10-SS)

Equipment Blank for evaluation of surface soils and sediments

Sediments

OU1-1-SED, OU1-3-SED, OU1-2-SED, QU2-1-SED, OU2-2-SED
(field duplicate pair OU1-1-SED/QU1-3-SED)

Wetland Vegetation Samples

OU1-1-VEG, OU1-2-VEG, OU1-3-VEG, OU14-VEG, OU2-1-VEG, OU2-2-VEG, REF-VEG

Temestrial Invertebrate Samples

¥

QU1T-1-INV, QU1-2-INV, OU1-3-INV, OU14-INV, OU2-1-INV, OU2-2-INV, REF-INV
Surface Water Samples

OU1-1-SW, OU1-2-SW, OU2-1-SW :
(field duplicate pair OU1-1-SW/OU1-2-SW) - f

REVIEW ELEMENTS

Sample data were reviewed for the following parametess:
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Agreement of analyses conducted with TRC requests
Holding times and sample preservalion

tnitial and continuing calibrations

Intemal standard areas

Method blanks

Inductively coupled plasma (ICP) interference check sample results
Matrix spike (MS) resuits

Laboratory control sample (LCS) results

{CP senial dilution results

Field duplicate results

Laboratory duplicate results

Quantitation limits and sample results

o O ¢ O & © O & O ©O © O

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 comrespondence 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. Al 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 intemal 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, sémple results were gualified as follows:
o Sample resuits > quantitation limit (QL) but < AL were qualified as nondetect (U) at the reported
concentration.
Sample results < QL and < Al were qualified as nondetect (U) at the QL.
o  Sample results > AL wers 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.
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o Nondetect sample results were qualified as estimated (UJ) at the QL.

The following tables summarize the Als. Actual sample action levels vary due to sample analysis
mass and percent solids.

Al s based on laboratory blanks:

Sediments

‘ 'Sedlment —Copper B
Sediment-Zinc

Surface Soils

v"":""

Surfaoe sonl-timony 030
Surface soil-Zinc 0.38 1.9
ALs based on equipment blank:

69 ng) 69 mg/kg
0.69 pa/Li0.063 mg/kg
Nickel 10 pg/l/1 mg/kg

Based on the action levels determined the following results were qualified as nondetects at the reported -
concentration due to laboratory blank contamination: antimony in samples OU1-1-88, OLI1-2-SS,
OW1-3-35, OU14-8S, OU1-5-8S, QU1-6-55, OU1-8-S8, OU1-9-SS, OU1-10-SS, OU2-2-58, OU2-1-
SS, OU2-5-88, 0QU2-3-SS, and OU2-4-SS. Based on the action levels determined the following
results were qualified as nondetects at the reported concentration due to equipment blank
contamination: antimony in samples OU1-7-8S and REF-SS and nickel in REF-SS.

Qualification of copper and zinc results in sediment samples was not required since all associaled
results exceeded the action levels. Qualification of zinc results in surface soil samples was not required -
since all associated results exceeded the action level. Qualification of lead resuits in surface soil and
sediment samples was not required since all associated results exceeded the action level.

. Welland Vegetation and Terrestrial Inverlebrate Samples

AlLs based on {aboratory blanks:

Ty 1 MR S o L P AL T
Antimony 0.065 0.32
Selenium -0.10 -0.50

Based on the action levels determined the following results were qualified as estimated (J/UJ) due to -
the negative bias seen in the instrument blank analysis: selenium in samples OU1t-1-VEG, 0QU1-2-
VEG, OU2-1-VEG, REF-VEG, OU1-3-VEG, OU14-VEG, OU2-2-VEG, OU1-1-INV, OU1-4-INV, OU2-
2-INV, and OU2-1-INV. These results may be biased low.
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Qualification of antimony results in wetland vegetation and terrestrial invertebrate samples was not
required since antimony was nol detected in any of the associated samples.

Surface Waters

Al s based on laboratory blanks:

Based on the action levels determined the following results were qualified as nondetects at the reported
concentration due to laboratory blank contamination: antimony in samples OU1-1-SW, OU1-2-SW,
and OU2-1-SW.

ICP Interference Check Sample Results

The %Rs of all analyles were within the QC acceptance criteria in the interference check sample
analyses associated with all samples.

MS Results

Sample OU1-6-SS was designated for matrix spike analysis with the surface soil samples in this data
set. The recovery of antimony (47%) in this matrix spike analysis was below the conirol limits. The
nondetect results for antimony were qualified as estimated {UJ) in all surface soil samples.

Sample OU2-1-SED was designated for matrix spike analysis with the sediment samples in this data
set. All criteria were met.

A matrix spike analysis was perfomed on sample OU1-3-VEG and was used to evaluale the wetland
vegetation samples in the data set. All criteria were met. '

A matnix spike analysis was performed on sample OU1-3-INV and was used to evaluate the terrestrial
invertebrate samples in this data set. The recoveries of copper (0%) and zinc (157%) in this matrix
spike analysis were outside of the control Iimits. Copper and zinc results were detected in all terrestrial
invertebrate samples in this data sef; these positive results were qualified as estimated (J).

Sample OU2-1-SW was designated for matrix spike analysis with the surface water sémples in this
data set. All criteria were met.

LCS Results

Al criteria were met for the LCS analyses associated with the surface soll, sediment, and surface water
samples.

The recoveries of fead {138%) and selenium (134%) were above the control limits in the LCS -
associated with the terrestrial inveriebrate and wetland vegetation samples. The positive results for-
lead in all wetland vegetation and temrestrial invertebrate samples were qualified as estimated (J). The
positive results for selenium in all terrestrial invertebrate samples and wetland vegetation samples
OU1-1-VEG, OU1-2-VEG, OU2-1-VEG, and REF-VEG were qualified as estimated (J).
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Form I

Total Metals

Client: TRC Environmental Lab Code: MA00030

Project:  Lockheed Eco Risk Assessment ETR. 0209002

Case: N/A SDG: N/A Lab ID: 0209002-01

a5 . ) Concentration Units: pg/L
ClientID:  Equipment Blank Date Coll )
Matrix: Water ate ected: 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 5 09/18/02 09/16/02 6020A LMR
Cadmium 0.24 U 0.56 3 09/18/02 09/16/02 6020A IMR
Copper 22 U 28 5 09/18/02  09/16/02__ 6020A LMR
Lead 0.69 0.56 5 09/18/02 09/16/02 6020A LMR
Nickel 10 2.3 5 09/18/02 09/16/02 6020A LMR
Selenium 2.9 u 5.6 5 09/18/02 09/16/02 6020A CLM
Zinc 6.7 U 56 5 09/18/02 09/16/02 6020A LMR
U - The anatyte was analyzed for but not detected at the sample specific level reported.
N/A - Not Applicable
09/20/02 09:27

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

Total Metals
Client: TRC Environmental Lab Code: MA00G30
Project:  Lockheed Eco Risk Assessment 5?;})”2“9002
a : 0205602-02
Case: N/A SDG: N/A Concentration Units: pg/L
Client ID:  OU1L-1-SW Date Coltectad: 0872 "0
Matrix: Water ate Collected: 05/28/02
Date Received: 08/31/02
Reporting Date Date Analytical
Parameter Result Qualifier Limit Dilution Analyzed Prepared Method Analyst
Antimony Ls y< 1} 5.6 5 09/18/02  09/16/02 6020A LMR
l 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 S 09/18/02 09/16/02 6020A LMR
Nickel 34 2.8 E 09/18/02 09/16/02 G020A LMR
Zisic 10 ] 36 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 saraple specific level reported,
N/A - Not Applicable
o5/10/02 09:27

375 Paramount Drive, Suite 2, Raynhan, Massachusetts 02767, (508) 822-9300, Fax (508) 8§22-3288, whale@whgrp.com
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Client: TRC Environmental

avual (VICTAIS

Project: Lockheed Eco Risk Assessment

Lab Code: MA00030
ETR: 4209002

Lab ID: 0209002-03
Case: N/A SDG: NiA Concentration Units:
Client ID:  OU1-2-SW - pe/L
Matrix: Water Date Collected: 08/28/02
Date Received: 08/31/02
Reporting Date Date Analytical
Parameter Resuft N Qualifier Limit Dilution Analyzed Prepared Method Analyst
Antimony 049 vy A 5.6 5 09/18/02  09/16/02 6020A LMR
Cadmjum 0.24 U 0.56 5 09/18/02 09/16/02 6020A LMR
Copper 13 238 5 09/18/02  09/16/02 6020A LMR
Lead 0.33 U 0.56 5 09/13/02 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 analyle was analyzed for but not detected at the sample specific level reparted.
N/A - Not Applicable
. 0572002 0927
375 Paramount Drive, Suite 2, Raynham, Massachusetts 02767, (508) 822-9300, Fax (508) 822-3288, whale@whgrp.com
5{12



Total Metals

Client; TRC Environmental Lab Code: MA00030

Project:  Lockheed Eco Risk Assessment ETR: 0209002

C N/A SDG N/A Lab ID: 0209002-04

ase: : . .
C :
ClientID:  OU2-1-SW oncentration Units: pg/L
Matrix: Water Date Collected: 08/28/62
Date Received: 08/31/02
Reparting _ Date Date Analytical
Parameter Resuit JQu:allﬁer Limit Difution Analyzed Prepared Method Analyst
Antimony 13 V.4 3 5.6 5 09/18/02 09/16/02 6020A ILMR
Cadmiun 0.24 U 0.56 5 09/18/02 09/16/02 6020A LMR
Copper i1 238 5 09/18/02 09/16/02 6020A LMR
Lead 12 0.56 5 09/18/02 09/16/02 6020A LMR
Nickel 1.8 U 28 5 09/18/02 09/16/02 G020A LMR
Zinc 21 J 56 5 09/18/02 09/16/02 6020A LMR
J - Below €RDL, 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
Q2002 0928

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

Client: TRC Environmental Lab Code: M-MA030

Project:  Lockheed Eco Risk Assessment ETR: 0209002

Ca N/A SDG N/A Lab ID: 0209002-10

se: :
. ' C trati its:

ClientID:  QU1-1-SS oncentration Units: mg/Kg

Matrix: Soil Date Collected: 08/28/02

Percent Solid: 18.1 Date Received: 08/31/02

Reporting Date Date Analytical
Parameter Result 12 Qualifier Limit Dilution Analyzed Prepared Method Analyst
Antimony 14 Y7y M 0.64 5 09/16/02 09/12/02 6020A. CLM
Cadmium 1.4 0.26 5 09/16/02 09/12/02 6020A LMR
Copper 110 0.26 5 09/16/02 09/12/02 6020A LMR
Lead 20 0.66 5 09/16/02 09/12/02 6020A LMR
Nickel 26 ¥ 0.66 5 09/16/02 09/12/02 6020A LMR
Selenium 2.0 0.66 5 09/16/02 09/12/02 6020A LMR
Zinc 1% 7.4 F 26 5 09/16/02  09/12/02 6020A LMR
E - Estimated due to Interference.
N - Spike recovery outside control limits.
N/A - Not Applicable
0918/02 15:34

275 Paramount Drive, Suite 2, Raynham, Massachusetrs 02767, (508) 822-9300, Fax (508) 822-3288, whale@whgrp.com
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FormI .
Total Metals

Client: TRC Environmental Lab Code: M-MAO036

Project:  Lockheed Eco Risk Assessment ETR: 0209002

Ca N/A DG N/A Lab ID: 0209002-11

se: : i .
ra :

Client TD- OU1-2-SS Concentration Units: mg/Kg

Matrix: Soil _ Date Collected: 08/28/02

Percent Solid: 143 Date Received: (G8/31/02

Reporting Date Date Analytical
" Parameter Result \ ] Qualifier Limit Dilution Analyzed Prepared Method Analyst
Antimony 24 O3- M 0.73 5 09/16/02  09/12/02 60204 CLM
Cadmium 4.1 0.40 5 09/16/02 09/12/02 6020A LMR
Copper 280 0.40 5 09/16/02 09/12/02 6020A LMR
Lead 150 1.0 5 09/16/02 09/12/02 6020A LMR
Nickel . 46 yf"‘ 1.0 5 09/16/02 09/12/02 6020A LMR
Selenium 14 1.0 5 09/16/02 09/12/02 6020A LMR
Zing 530 7.0 B 4.0 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 15:34 oy

i

375 Paramount Drive, Suite 2, Raynham, Massachusetts 02767, (508) 822-9300, Fax (508) 8§22-3288, whale@whgrp.com



Form I
Total Metals
Client: TRC Environmental Lab Code: M-MAG30
Project:  Lockheed Eco Risk Assessment ETR: 0209002
Lab ID: 0209002-14

Case: N/A SDG: NiA Concentration Units:

ClientID:  OUL-3-5S - me/Kg

Matrix: Soil Date Collected: 08/28/02

Percent Solid: 13.7 Date Received: 08/31/02

Reporting Date Date Analytical ,
Parameter Result I Qualifier Limit Dilution Analyzed Prepared Method Analyst
Antimony 2.1 \;j'! . W 0.78 5 09/16/02  09/12/02 6020A CLM
Cadmium 4.8 0.42 5 09/16/02 09/12/02 6020A LMR
Copper 490 0.42 5 05/16/02 09/12/02 6020A LMR
Lead 260 1.0 5 0_9/ 16/02 09/12/02 6020A LMR
Nickel 50 J* 1.0 5 09/16/02 09/12/02 6020A LMR
Selenium 1.7 1.0 5 09/16/02 09/12/02 6020A LMR
Zinc 310 7 J ) 4.2 5 09/16/02 09/12/02 6020A LMR
E - Estimated due to Interference.
N - Spike recovery outside control limits.
N/A - Not Applicable
0%/18/02 15:35

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



I Form I
Total Metals
I Client: TRC Environmental ' Lab Code: M-MA0G30
Project:  Lockheed Eco Risk Assessment ETR: 0209002
c N/A DG N/A Lab ID: 0209002-17
ase: : . .
l Client ID: OUL-4-SS Concentration Units: mgll.(g
Matrix: Soil Date Collected: 08/29/02
l Percent Solid: 18.3 Date Received: 08/31/02
Reporting Date Date Analytical
Parameter Result | l Qualifier Limit Dilution Analyzed Prepared Method Analyst
l Antimony 19 UT. W 050 ° 5 0988/02  09/12/02 - 6020A CLM
Cadmium 8.2 0.29 5 09/16/02 09/12/02 6020A LMR
Copper 1000 ) 0.29 5 09/16/02 09/12/02 6020A ) LMR
Lead 300 0.72 5 09/16/02 09/12/02 6020A LMR
l Nickel 81 0.72 5 09/16/02 09/12/02 6020A LMR
 Selenium 1.8 ) 0.72 5 09/16/02 09/12/02 - 6020A LMR
I Zinc 70 7.4 ¥ 2.9 5 09/16/02  09/12/02 6020A LMR
E - Estimated due to Interference.
N - Spike recovery outside control limits.
l N/A - Not Applicable
I 0918102 15:35
375 Paramount Drive, Suite 2, Raynham, Massachusetts 02767, (508) 822-9300, Fax (508) 822-3288, whale@whgrp.com



I Form I
Total Metals
I Client: -TRC Environmental Lab Code: M-MA030
Project:  Lockheed Eco Risk Assessment ETR: 0209002
c N/A SDG ‘NIA Lab ID: 0209002-20
ase: : . .
l Client ID: OU1-5-SS Concentration Units: mg/Kg
Matrix: Soil Date Collected: 08/29/02
Percent Solid: 14.3 Date Received: 08/31/02
l Reporting Date Date Analytical
Parameter Resnit [ | Quatifier Limit Dilution Analyzed Prepared Method Analyst
I Antimony 18 U7 ¥ 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 (.68 5 09/16/02 09/12/02 6020A LMR
I 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
l Zinc 1100 T _)] E 2.7 5 09/16/02 09/12/02 6020A LMR
E - Estimated due to Interference.
N - Spike recovery outside control limits.
l N/A - Not Applicable
I 09718702 15:35
$
375 Paramount Drive, Suite 2, Raynham, Massachusetrs 02767, (508) 822-9300, Fax (508) 822-3288, whale@whgrp.com v



Form I
Total Metals
Client: TRC Environmental Lab Code: M-MA030
Project:  Lockheed Eco Risk Assessment ETR: 0209002
c N/A SDG NIA Lab ID: 0209002-2%
ase: : . .
Client ID: OU1-65S Concentration Units: mp/Kg
Matrix: ! Soil Date Collected: 08/29/02
Percent Solid: 13.9 Date Received: 08/31/02
Reporting Date Date Analytical
Parameter Result \ I Qualifier Limit Dilution Analyzed Prepared Method Analyst
Antimony 1.6 Ujg - W 0.69 5 09/16/02 05/12/02 6020A CLM
Cadmium 4.5 0.34 5 09/16/02 09/12/02 6020A - LMR
Copper 3500 0.34 5 09/16/02 09/12/02 6020A LMR
Lead 420 0.86 5 09/16/02 09/12/02 6020A LMR
Nickel 52 y¥ 0.86 5 09/16/02 09/12/02 6020A LMR
Selenium 1.6 .86 5 09/16/02 09/12/02 6020A LMR
Zinc 400 7.4 B 34 5 09/16/02 09/12/02 6020A LMR

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

AR02 15:32 q

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

~



Form I
Total Metals
Client: TRC Environmental Lab Code: M-MA030
Project:  Lockheed Eco Risk Assessment ETR: 0209002
c NIA SDG N/A Lab1D: 0209002-22
ase: : . .
Client ID: OU1-7-SS Concentration Units: mg/Kg
Matrix: Soil Date Collected: 08/29/02
Percent Solid: 34.5 Daie Received: 08/31/02
Reporting Date Date Analytical
Parameter Result W Qualifier Limit Dilution Analyzed Prepared Method Analyst
Antimony 14 - N 0.28 5 09/16/02 09/12/02 6020A CLM
Cadmium 2.7 615 . 5 09/16/02 09/12/02 6020A LMR
Copper 1500 0.15 - 5 09/16/02 09/12/02 6020A LMR
Lead 410 0.38 5 09/16/02 09/12/02 6020A LMR
Nickel 71 038 5 09/16/02 09/12/02 6020A LMR
Selenium 0.82 0.38 5 09/16/02 09/12/02 6020A LMR
Zinc 170 74 B 1.5 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
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Form I
Total Metals
Client: TRC Environmental Lab Code: M-MA030
Project:  Lockheed Eco Risk Assessment ETR: 0209002
c N/A SDG N/A Lab ID: 0209002-25
ase: : . .
trata ts:
ClientID:  OU1-8-SS Concentration Units: mgfKg
Matrix: Soil Date Collected: 08/29/02
Percent Solid: 30.7 Date Received: 08/31/¢2
Reporting Date Date Analytical
Parameter Result i Qualifier Limit Dilution Analyzed Prepared Method Analyst
Antimony 038 \yT M 0.30 5 09/16/02  09/12/02 6020A CLM
Cadmium Q.56 0.13 5 09/16/02 09/12/02 6020A LMR
Copper 34 6.13 5 09/16/02 09/12/02 6020A LMR
Lead 260 0.32 5 09/16/02 09/12/02 0020A LMR
Nickel 23 ,ﬁ‘r 0132 5 09/16/02 09/12/02 6020A LMR
Selenium 0.19 J 0.32 5 09/16/02 09/12/02 6020A LMR
Zinc 9 TJ ,ﬂ ¥ 1.3 5 09/16/02 09/12/02 6020A LMR
I - 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
0918702 15:36

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



Form I

Total Metals

Client: TRC Environmental Lab Code: M-MA030

Project:  Lockheed Eco Risk Assessment ETR: 0209002

c N/A DG NIA Lab ID: 0209002-26

ase: : . .
tration Units:

ClientID:  QUI-9-SS Concentration Units: mg/Kg

Matrix: Soil Date Collected: 08/29/02

Percent Solid: 53.9 Date Received: 08/31/02

Reporting Date Date Analytical :
Parameter Ruult\ J Qualifier Llmit Dilutien Analyzed Prepared Method Analyst
Antimony 023 UT- M 0.15 5 09/16/02 0912402 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 09/12/02 6020A LMR
Nickel 18 4 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 8 T E 0.95 5 09/16/02  09/12/02 6020A LMR
I - 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
0911802 15:36

375 Paramount Drive, Suite 2, Raynham, Massachusetts 02767, (508) 822-9300, Fax (508) 822-3288, whale@whgrp.com
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I Form I
Total Metals
I Client: TRC Environmental Lab Code: M-MA030
Project:  Lockheed Eco Risk Assessment ETR: 0205002
c N/A SDG N/A Lab ID: 0209002-27
ase: : . .
I Client ID: OU1-10-SS Concentration Units: mg/Kg
Matrix: Soil Date Collected: 08/29/02
I Percent Solid: 53.6 Date Received: 08/31/02
_ . Reporting Date Date Analytical
Paratwmeter Result \ J Qualifier Limit Dbilution Analyzed Prepared Method Analyst
l Antimony 019 UT: N 0.14 5 09/16/02 09/12/02 6020A CLM
Cadmium 0.37 0.086 5 09/16/02 09/12/02 6020A LMR
Copper 23 0.086 5 09/16/02 09/12/02 6020A LMR
Lead 29 0.21 5 09/16/02 09/12/02 6020A LMR
Nickel 19 g 0.21 5 09/16/02  09/12/02 6020A LMR
Selenium 0.086 U 0.21 5 09/16/02 09/12/02 6020A LMR
l Zinc 47 Ty ¥ 0.86 5 09/16/02 09/12/02 6020A LMR
E - Estimated due to Interference.
N - Spike recovery outside control limits.
l U - The analyte was analyzed for but not detected at the sample specific ievel reported.
N/A - Not Applicable :
I 09/18402 15:36
] P
375 Paramount Drive, Suite 2, Raynham, Massachusetts 02767, (508) 822-9300. Fax (508) 822-3288. whale@whgrp.com e



Form [
Total Metals

Client: TRC Environmental Lab Code: M-MA030

Project:  Lockheed Eco Risk Assessment ETR: 0209002

c N/A SDG N/A Lab ID: 0209002-28

ase: : . .

Client ID: OU2-2-SS Concentration Units: mg/Kg

Matris: Soil Date Collected: 08/30/02

Percent Solid: 23.4 ‘Date Received: 08/31/02

. Reporting . Date Date Analytical
Parameter Resull\ | Qualifier Limit Dilution Analyzed Prepared Method Analyst
Antimony 15 4yt W 0.50 5 09/16/02 _ 09/12/02____ 6020A CLM
Cadmium 3.0 0.23 5 09/16/02 09/12/02 6020A IMR
Copper 5600 : 0.23 5 09/16/02 09/12/02 6020A LMR
lead 830 0.57 5 09/16/02 09/12/02 6020A IMR
Nickel £9 0.57 5 09/16/02 09/12/02 6020A LMR
Selenium 1.5 0.57 5 09/16/02 09/12/02 6020A ILMR
Zinc 860 T°) ¥ 23 5 09/16/02 09/12/02 6020A LMR
E - Estimated due to Interference.
N - Spike recovery outside control limits.
N/A - Not Applicable
09/19/02 16:05

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



Form I
Total Metals

Client: TRC Environmental
Project: Lockheed Eco Risk Assessment

Lab Code: M-MA030
ETR: 0209002
Lab ID: 0209002-32

gzllii;t ID: gl'[?z_ I_SSSDG' NA Concentration Units: mg/Kg

Matrix: Soil Date Collected: 08/36/02

Percent Solid: 18.1 Date Recerved: 08/31/02

Reporting Date Date Analytical

Parameter Result \ ﬂ Qualifier Limit Dilution Analyzed Prepared Method Analyst
Antimony 1.6 4 f M 0.53 5 09/16/02 09/12/02 6020A CLM
Cadmium 5.9 0.25 5 09/16/02 09/12/02 G6020A LMR
Copper 1100 0.25 5 09/16/02 09/12/02 6020A LMR
Lead 160 R 0.63 5 09/16/02 09/12/02 6020A LMR
Nickel 53 ,\Jur 0.63 5 09/16/02 09/12/02 6020A LMR
Selenium 2.2 0.63 5 09/16/02 09/12/02 6020A LMR
Zinc 910 T - Jﬂ E 2.5 5 09/16/02 09/12/02 6020A LMR

E - Estimated due to Interference.
N - Spike recovery outside control limits.

N/A - Not Applicable

05/18/02 15:36

375 Paramount Drive, Suite 2, Raynham, Massachusetts 02767, (508) §22-9300, Fax (308) 822-3288, whale@whgrp.com



FATERY Form I
o= Total Metals
%? AR ETNA E Client: TRC Environmental Lab Code: M-MA030
Sk @ @ Project:  Lockbeed Eco Risk Assessment ETR: 0209002
4 y Lab iD: 0209002-33
) Case: N/A SDG: N/A Concentration Units: mg/K
Client ID: ~ OU2-5-88 _ - MeRe
Matrix: Soil Date Collected: 08/30/02
Percent Solid: 16.3 Date Received: 08/31/02
Reporting Date Date Analytical
Parameter Result‘ J Qualifier Limit Dilution Analyzed Prepared Method Analyst'
Antimony 1.5 (_}I- | 0.69 5 09/16/02 09/12/02 6020A CLM
Cadmium 3.0 0.34 "5 09/16/02 09/12/02 6020A LMR
Copper 6700 ) 0.34 5 09/16/02 09/12/02 6020A LMR
Lead 740 0.84 5 09/16/02 09/12/02 6020A LMR
Nickel : 43 v il 0.84 5 09/16/02 09/12/02 6020A LMR
Selenium 1.9 0.84 5 09/16/02 09/12/02 6020A. LMR
Zinc s70. -} ¥ 3.4 5 09/16/02  09/12/02 6020A LMR

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

09/18/02 15:37

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




Form I
Total Metals
Client: TRC Environmental Lab Code: M-MA030
Project:  Lockheed Eco Risk Assessment ETR: 0209002
oo NA  SDG NA Lab ID: 0209062-35
C;liscin't ID: OU2-3.85 ’ Conceatration Units: mg/Kg
.Matrix: Seil : Date Collected: 08/30/02
Percent Solid: 18.9 Date Received: 08/31/02
Reporting Date Date Analytical
Parameter Result | Qualifier Limit Dilution Analyzed Prepared Method Analyst
Antimony 1.3 yT7- W 0.57 5 09/16/02 09/12/02 6020A CLM
Cadmium 6.8 0.27 5 09/16/02 09/12/02 6020A LMR
Copper 4000 0.27 5 09/16/02  09/12/02 60204 LMR
Lead 360 (.66 5 09/16/02 09/12/02 6020A LMR
Nicke! 51 M5 0.66 5 09/16/02  09/12/02 6020A LMR
Selenium 2.2 . 0.66 5 09/16/02 09/12/02 6020A LMR
Zing 620 7T v.ﬂ ¥ 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

091802 15:37
A =y

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

wtu



Form I

Total Metals

Client: TRC Environmental Lab Code: M-MA030

Project:  Lockheed Eco Risk Assessment ETR: 0205002

c N/A DG N Lab ID: 0209002-36

C;s; { ID: OU2-4-8§ ' A Concentration Units: mg/Kg

Matrix: ) Seil Date Collected: 08/30/02

Percent Solid: 17.1 Date Received: 08/31/02

Reporting Date Date Analytical
Parameter Result ) _' Qualifier Limit Dilution Analyzed Prepared Method Analyst
Antimony 11 UT- W 0.43 5 09/16/02  09/12/02 6020A CLM
Cadmium 3.9 0.30 5 09/16/02 09/12/02 60204 LMR
Copper 1500 0.30 5 09/16/02 09/12/02 6020A _ LMR
Lead 180 0.75 5 09/16/02 09/12/02 6020A LMR
Nickel 12 gy 0.75 5 09/16/02 09/12/02 6020A LMR
Selenium 1.0 0.75 5 09/16/02 09/12/02 6020A LMR
Zinc 470 T - J -} 30 5 09/16/02 09/12/02 6020A LMR
E - Estimated due to Interference.
N - Spike recovery outside control limits.
N/A - Not Applicable
09/18X02 15:37

375 Paramount Drive, Suite 2, Rayniam, Massachusetts 02767, (508) 822-9300, Fax (508) §22-3288, whale@whgrp.com

1S



Form I

Total Metals

Client: TRC Environmental Lab Code: M-MA030

Project:  Lockheed Eco Risk Assessment ETR: 0209002

Case: N/A SDG: N/A Lab ID: 0209002-39

C;S;'t D: REF-SS ) ' Concentration Units: mg/Kg

Matrix: ' Soil Date Collected: 08/30/02

Percent Solid: 17.6 -Date Received: 08/31/02

Repaorting Date t Date Analytical
Parameter Resnlt\ 1 Qualifier Limlt Dilution Analyzed Prepared Method Analyst
Antimony 20 YT. K 0.46 5 09/16/02  09/12/02 6020A CLM
Cadmium 0.79 0.28 5 09/16/02 09/12/02 6020A LMR
Copper 42 0.28 5 09/16/02 09/12/02 6020A LMR
Lead 240 0.69 5 09/16/02 09/12/02 6020A ILMR
Nickel 87 U J 0.69 5 09/16/02 09/12/02 6020A LMR
Selenium 1.1 0.69 5 09/16/02 09/12/02 6020A LMR
Zinc 47 74 H 28 5 09/16/02  09/12/02 6020A LMR
¢
E - Estimated due to Interference.
N - Spike recovery outside control limits.
N/A - Not Applicable
09718/02 15:37

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

<
R



Form 1

Total Metals
Client: TRC Environmental Lab Code: M-MA030
Project:  Lockheed Eco Risk Assessment ET:*: 0209002
Lab ID: 0209002-05
Case: N/A SDG: N/A . .
ClietID:  OUI-1-SED Concentration Units: mg/Kg
Matrix: Sediment Date Collected: 08/28/02
Percent Solid: 77.4 Date Received: 08/31/02
. Reporting Date Date Analytical
Parameter Result Qualifier Limit Dilution Analyzed Prepared Method Analyst
Cadimium 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 TI o 0.15 5 09/16/02 09/12/02 6020A LMR
Zine 170 IS4 E 0.59 5 09/16/02  09/12/02 6020A LMR
E - Estimated due to Interference.
N/A - Not Applicable
o - Duplicate outside control limits.
0971812 E6:15

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

378



Form I

Total Metals
Client: TRC Environmental Lab Code: M-MA030
Project:  Lockheed Eco Risk Assessment ETR: 0209002
Lab ID: 0209002-06
Case: N/A SDG: N/A . .
Cliet[D:  OU1-3-SED Concentration Units: mg/Kg
Matrix: Sediment Date Collected: 08/28/02
Percent Solid: 78.6 Date Received: 08/31/02
.Reporting Date Date Analytical
Pavameter Result Qualifier Limit Dilution Analyzed Prepared Method Analyst
Cadmiwn 0.36 0.075 5 09/16/02 09/12/02 6020A LMR
Copper 76 0.075 5 09/16/02 09/12/02 6020A LMR
Lead ) 23 4 0.19 5 09/16/02 09/12/02 6020A LMR
Nickel 9 74 & 0.19 5 09/16/02  09/12/02 6020A LMR
Zinc 170 T4 B 0.75 5 09/16/02 09/12/02 6020A LMR
E - Estimated due to Interference.
N/A - Not Applicable
a - Duplicate outside control {imits.
OW1BAT 16:15

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

476



Form I

Total Metals
Client: TRC Environmental Lab Code: M-MA030
Project:  Lockheed Eco Risk Assessment f'aTb'R]:DMO”M
: 020
Case: N/A SDG: N/A . 9002707
Cliest D:  OU1-2-SED Concentration Units: mg/Kg
Matrix: Sediment Date Collected: 08/28/02
Perceat Salid: 20.4 _Date Received: 08/31/02
Reporting Date Date Analytical
Parameter Result Qualifier Limit Dilution Analyzed Prepared Method Analyst
Cadmium 3.4 0.26 5 09/16/02 09/12/02 6020A LMR
Copper 970 0.26 5 05/16/02 09/12/02 6020A LMR
Lead 220 . 0.64 5 09/16/02 09/12/02 6020A LMR
Nickel 6d JJ, ® 0.64 5 09/16/02  09/12/02 6020A LMR
Zing 410 74 B 2.6 5 09/16/02 09/12/02 G020A LMR
E - Estimated due to Interference.
N/A - Not Applicable
g - Duplicate outside control {imits.
09/1802 16:15

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

5({78



Form I
Total Metals

Client: TRC Environmental .Lab Code: M-MA030
Project:  Lockheed Eco Risk Assessment ETR: 0205002
i N/A Lab ID: 0209002-08
Client ID: OU2-1-SED Concentration Units: mg/Kg
Matrix: Sediment Date Collected: 08/28/02
Percent Solid: 38.5  Date Received: 08/31/02
Reporting Date Date Analytical
Parameter Result Qualifier Limit Dilution Analyzed Prepared Method Analyst
Cadmium 1.4 0.10 5 09/16/02 09/12/02 6020A LMR
Copper 650 0.10 5 09/16/02 09/12/02 6020A LMR
Lead 380 0.25 5 09/16/02 09/12/02 6020A LMR
Nickel 4 7T u 0.25 5 09/16/02 09/12/02 6020A ILMR
Zinc 330 T, E 1.0 5 09/16/02 09/12/02 6020A LMR
E - Estimated due to Interference.
N/A - Not Applicable
t - Duplicate outside control limits.
09/18/02 16:14

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

ST



Form I

Total Metals
Client: TRC Environmental Lab Code: M-MA030
Project:  Lockheed Eco Risk Assessment ETR: 02095002
Ca N/A SDG N/A Lab [D: 0209002-09
se: : . ]
Client ID- OU2-2-SED Concentration Units: mg/Kg
Matrix: Sediment Date Collected: 08/28/02
Percent Solid: 25.4  Date Received: 08/31/02
Reporting Date Date Analytical
Parameter Result Qualifier Limit Dilution Analyzed  Prepared Method Analyst
Cadmiun 42 0.13 5 09/16/62 09/12/02 6020A LMR
Copper ' 1300 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 6 JTJ » 0.34 5 09/16/02  09/12/02 6020A LMR
Zinc 20 T/ E 1.3 5 09/16/02  09/12/02 6020A - LMR
E - Estimated due to Interference.
N/A - Not Applicable
0 - Duplicate outside control limits.
0918702 16513

375 Paramount Drive, Suite 2, Raynham, Massachusetts 02767, (5 08) 822-9300, Fax (508) 822-3288, whale(@whgrp.com

7176



Form I
Total Metals

Client: TRC Environmental
Project: Lockheed Eco Risk Assessment

Lab Code: MAB0030

ETR: 0209002

Lab ID: 0209002-12

Ca_sc: N/A SDG: Concentration Units: mg/Kg

Client ID: OU1-1-VEG

Matrix: Tissue Date Coilected: 08/28/02

Pescent Solid: 100.0 Date Received: 08/31/02

Reporting Date Date Analytical
Parameter Result Qualifier Limit Difution Analyzed  Prepared Method Analyst
Antimony 0018 ysd W 0.071 5 09/18/02 09/17/02 60204 CLM
Cadmium o4 yd Z 0.014 5 09/18/02 09/17/02 60204 CLM
Copper 2.9 . w7 0.14 5 09/18/02  09/17/02 60204 CLM
Lead 005s 74 ¥ 0.07} 5 09/18/02  09/17/02 6020A CLM
Nickel 031 f 0.071 5 09/18/02 09/17/02 6020A CLM
Selenium 0.041 T4 i 0.14 5 09/18/02 _ 09/17/02 6020A CLM
Zinc - 10 RE> 0.57 5 09/18/02 09/17/02 6020A CLM
J - Below CRDL, Project DL, or RL but greater than or = MDL.
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
o - Duplicate outside control limits,
09NN 1637

375 Paramount Drive, Suite 2, Raynham, Massachusetts 02767, (508) 8§22-9300, Fax {(508) 822-3288, whale{@whgrp.com

Al

7

[



Form 1
Total Metals

Client: TRC Environmental
Project: Lockheed Eco Risk Assessment
Case: N/A SDG: N/A

Client ID: 0U1-2-VEG
Matrix: Tissue
Percent Solid: 100.0

Lab Code: MA00030

ETR: 0209002

Lab ID: 0209002-15

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 0017 Ut ¥ 0.067 5 09/18/02 09/17/02 6020A CLM
Cadinium 0.12 -y J Z 0.013 5 09/18/02 05/17/02 6020A CLM
Copper 2.1 B G.13 5 09/18/02 09/17/02 6020A CiM
Lead 0036 Td & 0.067 5 09/18/02 09/17/02 6020A CLM
Nickel 0.86 L) 0.067 5 09/18/02 09/17/02 6020A CLM
Selenium 0.048 Ty 3 0.13 5 09/18/02 09/17/02 6020A CLM
Zinc 11 R_E 0.54 5 09/18/02 09/17/02 6020A CLM

J - Below CRDL, Project DL, or RL but greater than or = MDL.

E - Estimated due to [nterference.

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

0 - Duplicate cutside control limits,

0919102 1637

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

61358



Form 1

Total Metals
Client: TRC Environmental Lab Code: M-MA030
Project:  Lockheed Eco Risk Assessment E{)R‘-'D“m”“z
1 0209002-18
Case: N/A SDG: N/A Concentration Units:
ClientID:  OUI-3-VEG nits: mg/Kg
Matrix: Tissue Date Collected: 08/29/02
Percent Solid: 100.0 . Date Received: 08/31/02
Reporting Date Date Analytical
Parameter Result Qun!iﬁer Limit Dilution Analyzed Prepared Method Analyst
Antimony 0.020 UT J 0.076 5 09/18/02 09/17/02 6020A CLM
Cadmium R 0.015 5 09/18/02 _ 09/17/02 6020A CLM
Copper 3.9 , o 0.15 5 09/18/02 __ 09/17/02 6020A CLM
Lead 032 74 0.076 5 09/18/02  09/17/02 6020A CLM
Nickel 0.96 = 0.076 5 09/18/02 09/17/02 6020A CLM
Selenium 0017 UT J b= 0.15 5 05/18/02 09/17/02 6020A CLM
Zinc 21 BRE 0.61 5 09/18/02 09/17/02 6020A CLM
E - Estimated due to Interference.
N - Spike recovery outside control limits.
U - The analyte was analyzed for but not detected al the sample specific level reported.
N/A - Not Applicable
@ - Duplicate outside control limits.
097192 1634

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

8/135



Form I

Total Metals
Client: TRC Environmental Lab Code: MA00030
Project: Lockheed Eco Risk Assessment ETR: 0209002
Lab ID: 0209002-24
Case: N/A SDG: N/A . .
Client ID- OUI<4-VEG Concentration Units: mg/Kg
Matrix: Tissue Date Collected: 08/29/02
Percent Solid: 100.0 Date Received: 08/31/02
Reporting Date Date Anaslytical
Parameter Result Qualifier Limit Dilution Analyzed Prepared Method Analyst
Antimony 0017 uyyd ¥ 0.065 5 09/18/02  09/17/02 6020A CLM
Cadmium 021 T Jg& ' 0.013 5 09/18/02 09/17/02 6020A CLM
Copper 2.2 e 0.13 5 09/18/02  09/17/02 6020A CLM
Lead 0079 T J 0.065 5 09/18/02 05/17/02 6020A CLM
Nickel 1.1 ¢ o 0.065 S 09/18/02 09/17/02 6020A CLM
Selenium 0.014 Uf. e 0.13 5 09/18/02 09/17/02 . 6020A CLM
Zinc 17 R 0.52 3 09/18/02 09/17/02 6020A 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

t - Duplicate outside control limits,

019702 16:38

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

11/135



Client: - TRC Environmental
Project: Lockheed Eco Risk Assessment

Case: N/A

Client ID: 0U2-1-VEG

Form I
Total Metals

Lab Code: MAOGO030

ETR: 0209002

Lab ID: ¢209002-30

Concentration Units: mg/Kg

Matrix- Tissuc Date Collected: 08/30/02
Percent Solid: 100.0 _Date Received: 08/31/02
Reporting Date Date Analytical
Parameter Result Qualifier Limit Dilution Analyzed Prepared Method Analyst
Antimony 0029 uT U 0.11 5 09/18/02  09/17/02 6020A CLM
Cadmium 0.008 7./ = 0.022 5 09/18/02 09/17/02 6020A CLM
Copper 6 = =% 0.22 5 09/18/02 _ 09/17/02 6020A CLM
Lead 012 T 0.11 3 09/18/02  09/17/02 6020A CLM
Nickel 0.96 o= 0.11 5 09/18/02 09/17/02 6020A CLM
Selenium 014 T4 = 0.22 5 09/18/02 09/17/02 6020A CLM
Zinc 110 T 0.88 5 09/18/02 09/17/02 6020A CLM
3
J . Below CRDL, Project DL, or RL but greater than or = MDL.
E - Estimated due to loterference,
N - Spike recovery outside contro] limits.
U - The analyte was analyzed for but not detected at the sample specific level reported.
N/A - Not Applicable
& - Duplicate outside control limils.
0919702 16:38

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

137135



Client ID:  QU2-2-VEG
Matrix: Tissue
Percent Solid; 100.0

Client: TRC Environmental
Project: Lockheed Eco Risk Assessment

Case: N/A 5DG: N/A

Form I
Total Metals

Lab Code: MA00030

ETR: 0209002

Lab ID: 0209002-34

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

Date

Reporting Date Analytical

" Parameter ' Result Q}mliﬁer Limit Dilution Analyzed Prepared Method Analyst
Antimony 0032 vryd U 0.12 5 09/18/02  09/17/02 6020A CLM
Cadmiumn : 0.029 J] &= 0.025 ) 09/18/02 09/17/02 6020A CLM
Copper 2.7 e 025 5 09/18/02 09/17/02 6020A CLM
Lead 01 T J 0.12 5 09/18/02 09/17/02 6020A CLM
Nickel . 1.7 i - 0.12 5 09/18/02 09/17/02 6020A CI.M
Selenium 0.027 J&‘ - Hes 0.25 5 09/18/02 09/17/02 6020A CIM
Zinc 66 ool 1.0 5 09/18/02 09/17/02 6020A 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.

MN/A - Not Applicable

o - Duplicate oultside control limits.

0011902 1638

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

15/135



Form 1
Total Metals

Client: TRC Environmental-
Project: Lockheed Eco Risk Assessment

Case: N/A SDG: N/A

Client ID: REF-VEG
Matrix; Tissue
Percent Solid: 100.0

Lab Code: MADOO30
ETR: 0209002

Lab ID: 0209002-38

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

Reporting Date Date Analytical
Parameter Result Q'ua!iﬁer Limft Dilution Analyzed Prepared Method Analyst
Antimony 0024 vy ¥ 0.091 5 09/18/02  09/17/02 6020A CLM
Cadmium 0014 TJ & 0.018 5 09/18/02 09/17/02 6020A CLM
Copper 1.5 < 0.18 5 09/18/02 09/17/02 - 6020A CLM
Lead 0079 3. J 0.091 5 09/18/02 09/17/02 6020A CIM
Nickel 018 = g 0.091 5 09/18/02 09/17/02 6020A CLM
Selenium 0069 T Je= 0.18 5 09/18/02 _ 09/17/02 6020A CLM
Zinc 12 @B 0.72 5 09/18/02 09/17/02 6020A CLM

J - Below CRDL, Project DL, or RL but greater than or = MDL.
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.

05/19/02 1639

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

17(135



Form 1

Total Metals
Client: TRC Environmental
Project: Lockheed Eco Risk Assessment
Case: N/A SDG: N/A
Client [D: OU1-1-INV
Matrix: Tissue

Percent Solid: 100.¢

Lab Code: MAD00G30

ETR: 0209002

Lab ID: 0209002-13
Concentration Units: mg/Kg
Date Collected: 08/28/02
Date Received: 08/31/02

Reporting Date Date Analytical

Parameter Resuit Qualifier Limit Dilution Analyzed Prepared Method Analyst
Antimony 0.026 U 0.10 - 5 09/18/02 09/17/02 6020A CLM
Cadmiumn 0.65 Z 0.020 5 09/18/02 09/17/02 6020A CLM
Copper 26 v ©f 0.20 5 0%/18/02 09/17/02 6020A CLM
Lead 1.1 1 g[ 0.10 S 09/18/02 09/17/02 6020A CIM
Nickel 1.3 T » A 0.10 S 09/18/02 09/17/02 6020A CIM
Selenium 0.36 'J'J Py L 0.20 5 09/18/02 09/17/02 6020A CLM
Zinc 41 vd e 0.8] 5 09/18/02  09/17/02 60204 . 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

o - Duplicate outside control limits.

‘ W02 1637

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

5/135



H

Form I

‘Total Metals
Client: TRC Environmental Lab Code: MA00030
Project:  Lockheed Eco Risk Assessment ETR: 0209002
G N/A Lab ID: 0209002-16
g;ie-t D ](;/I‘JAI 2 INE’D | Concentration Units: mg/Kg
ot Tissue Date Collected: 08/29/02
Percent Solid: 160.0 _Date Received: 08/31/02
Reporting Date Date Analytical
Parameter Result Qualifier Limit Dilution Analyzed Prepared Method Analyst
Antimony 0.026 U 0.098 5 09/18/02 09/17/02 6020A CLM
Cadmium l 7 Z 0.020 5 09/18/02 09/17/02 6020A CLM
Copper T.J &K . 020 5 09/18/02  09/17/02 6020A CLM
Lead 81 “_T J 0.098 5 09/18/02 09/17/02 6020A CLM
Nickel .07 f )= 0.098 5 09/18/02 _ 09/17/02 6020A CLM
Selenium . 0.93 7 J"J i 0.20 5 09/18/02 09/17/02 6020A CLM
Zinc 91 7. J =5 0.79 5 09/18/02 09/17/02 6020A CLM
E - Estimated due to Interference.
N - Spike recovery outside control limits.
U - The anaiyte was analyzed for but not detected at the sample specific level reported.
N/A - Not Applicable
o - Duplicate outside control lisnits.
0192 16:37

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

7135



Form I

1 Total Metals
ll Client: TRC Environmental Lab Code: M-MA030
Project:  Lockheed Eco Risk Assessment Ela?i 0205002
ID: 0209002-19
Case: N/A SDG: N/A . .
“ ClientID:  OUL-3-INV Concentration Units: mg/Kg
Matrix: Tissue Date Collected: 08/29/02
Percent Solid: 160,0 _Date Received: 08/31/02
‘I Reporting Date Date Analytical
Parameter Result Qualifier Limit Dilution Analyzed Prepared Method Analyst
Antimony 0.032 (4] 0.12 5 09/18/02 09/17/02 6020A CLM
u Cadmium 1.4 ):d 0.025 5 09/18/02  09/17/02 6020A CLM
Copper 9% 7 J B* 0.25 5 09/18/02  09/17/02 6020A CLM
Lead 13 T, 0.12 5 09/18402 09/17/02 6020A CLM
Nickel 44 T-J B 0.12 5 09/18/02 09/17/02 6020A CLM
Selenium 030 7 T # 0.25 5 09/18/02  09/17/02 6020A CLM
Zine 51 T4 o 1.0 5 09/18/02 09/17/02 6020A CLM
Iﬂ E - Estimated due to Interference.
N - Spike recovery oulside controt limils.
U - The analyte was analyzed for but not detected at the sample specific level reported.
II N/A - Not Applicable
o - Duplicate outside control limits.
DAN1902 16:34

375 Paramount Drive, Suite 2, Raynham, Massachusetts 02767, (508) 822-9300, Fax (508) 822-3288, whale(@whgrp.com 9/135
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Form 1.
Total Metals

Client: TRC Environmental
Project: Lockheed Eco Risk Assessment

Case: N/A SDG: N/A
Client ID: OU1-4-INV
Matrix: Tissue

Percent Solid: 100.0

Lab Code: MAG0030

ETR: 0209002

Lab ID: 0209002-23

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 0.021 U 0.081 5 09/18/02 09/17/02 60204 CLM
Cadmium 4.3 z 0.016 5 09/18/02 09/17/02 6020A CLM
Copper 150 14, = 0.16 5 09/18/02 09/17/02 6020A CLM
Lead .0 T1J 0.081 5 09/18/02 09/17/02 6020A CLM
Nickel 28 L\J B 0.081 5 09/18/02 09/17/02 60204 CLM
Selenjum 022 ¥ ﬂ i 0.16 5 09/18/02 09/17/02 6020A CIM
Zinc 65 T _‘l e 0.64 5 09/18/02 09/17/02 6020A 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

o - Duplicate outside control limits,

0919702 1638

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

Total Metals
Client: “TRC Environmental Lab Code: MA00030
Project:  Lockheed Eco Risk Assessment ETR: 0209002
) N/A DG Lab ID: 0209002-29

Clien.l D OU2ZINV | Concentration Units: mg/Kg

Matrix: ) Tissue Date Collected: 08/30/02

Percent Solid: 100.0 Date Received: 08/31/02

' Reporting " Date Date Analytical
Parameter Result Qualifier Limit Dilution Analyzed Prepared Method Analyst .
Antimony 0.019 U 0.072 5 09/18/02 09/17/02 6020A CLM
Cadmium 1.2 )4 0.014 09/18/02 09/17/02 6020A CLM
Copper 120 TJ 0.14 5 09/18/02  09/17/02 6020A CLM
Lead 14 T4 0.072 5 09/18/02  09/17/02 6020A CLM
Nickel 082 7J ¢ 0.072 5 09/18/02 _ 09/17/02 6020A CLM
Selenium 026 T4, p 0.14 5 09/18/02 09/17/02 6020A CLM
Zinc 86 T J = 0.58 5 09/18/02  09/17/02 6020A CLM
E - Estimated due to Interference.
N - Spike recovery outside control Jimits.
U - The analyte was analyzed for but not detected at the sample specific level reported.
N/A - Not Applicable
1 - Duplicate outside control limnits.
09/19/02 1638

375 Paramount Drive, Suite 2, Raynham, Massachusetts 02767, (508) 822-9300, Fax (508) 822-3288, whale@whgrp.com
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Form 1
I Total Metals
l ﬁ: ﬂh} Client: TRC Environmental . Lab Code: MA00030
UAAYARRF I Project:  Lockheed Eco Risk Assessment ETR: 0209002
: rw*{‘}&;}; Fase: NA  SDG: N/A Lab ID: 0209002-31
I ' Client ID: OU2-1-INV Concentration Units: mg/Kg
Matrix: Tissue Date Collected: 08/30/02
Percent Solid: 100.0 Date Received: 08/31/02

l Reporting Date Date Analytical

Parameter Result Qualifter Limit Dilution Analyzed  Prepared Method Analyst

Antimony 0.031 U 0.12 5 09/18/02 09/17102 6020A CLM
I Cadmium 1.3 = 0.024 S 09/18/02 09/17/02 6020A CLM
‘ Copper 86 vJ B 0.24 5 09/18/02 09/17/02 6020A CLM

Lead 4.0 1 0.12 5 09/18/02  09/17/02 6020A CLM
I Nickel 1.0 T- # 0.12 5 09/18/02 09/17/02 6020A CIM

Seleniumn 039 Y d 0.24 5 09/18/02 09/17/02 6020A CILM

Zinc EEE 0.94 5 09/18/02  09/17/02 6020A CLM
I E - Estimated due to Interference.,

N - Spike recovery outside control fimits. .

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

o - Duplicate outside control limits.

09/19/02 17:06
I 375 Paramount Drive, Suite 2, Raynham, Massachusetts 02767, (508) 822-9300, Fax (508) 822-3288, whale@whgrp.com
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Cﬁ‘mﬁ 2 Case: NA  SDG:
ClientID:  REF-INV

Matrix: Tissue
Percent Solid: 100.9

Client: TRC Environmental
Project: Lockheed Eco Risk Assessment

Form I
Total Metals

Lab Code: MA00030

ETR: 0209002

Lab ID: 0209002-37

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

Reporting Date Date Analytical

Parameter Result Qualifier Limit Dilution Analyzed Prepared Method Analyst
Antimony 0018 U 0.070 5 09/18/02 09/17/02 6020A CIM
Cadinium 0.43 Y - 0.014 5 09/18/02 09/17/02 6020A CLM
Copper 43 7 J . BT 0.14 5 09/18/02 09/17/02 6020A CLM
Lead s1 79 0.070 5 09/18/02  09/17/02 6020A CLM
Nickel 029 7-f .F 0.070 5 09/18/02 09/17/02 6020A CLM
Selenium 044 T Iﬂ 0.14 5 09/18/02 09/17/02 6020A CLM
Zinc 51 7. ] oRE 0.56 5 09/18/02 09/17/02 6020A 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 repor(ed.
N/A - Not Applicable
& - Duplicate outside control limits.

09/19/07 1638

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

Woods Hole Group Environmental Laboratories

ETR: 0209002 o
Project: Lockheed Eco Risk Assessment

All analyses were performed according to Woods Hole Group’s docurnented 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. Tissue samples are reported on a wet weight basis
unless otherwise noted.

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

" Client Sample 1D Laboratory Sample ID
OUI-1-VEG 0209002-12
OU1-1-INV 0209002-13
0U1-2-VEG 0209002-15
OU1-2-INV 0209002-16
OU1-3-VEG 0209002-18
OUI-3-INV 0209002-19
QUI-4-INV 0209002-23
OU1-4-VEG 0209002-24
OU2-2-INV 0209002-2%
OU2-1-VEG 0209002-30
OU2-2-INV 0209002-31
0U2-2-VEG 0209002-34
REF-INV 0209002-37
REF-VEG 0209002-38

Metals

Tissue samples associated with this data package were prepared by microwave digestion and analyzed by ICP MS
{Method 6020). _ .

Results for two tissue types, plants and invertebrates, are reported in this data package. A QC sample representing
each matrix type was prepared. Sample OU1-3-VEG (Lab ID 0209002-18) representing plants and sample QU1-3-
INV (Lab ID (209002-19) representing invertebrates were each prepared with a matrix duplicate and a matrix spike.
A preparation blank, tissue LCS and LFB were also prepared for batch quality control. The tissue LCS is a certified
reference material (DORM2) supplied by the National Research Council Canada.

A serial dilution was performed on the QC samples to indicate analytical interference. Qualifiers are applied to all
samples in the data package for any QC failures. All instrumental and preparation batch QC measures were within
method acceptance criteria except the following:

1. Cadmium: The percent difference between the sample result and the serial dilution was 13% for sample OU1-3-
VEG(Lab ID 0209002-18). The percent difference is higher than the 10% method acceptance limit. All results
are flagged (E) as estimated values.

FAREPORT\WARRTEMP\TRC\0209002tissue.dot

Woods Hole Group Environmental Laboratories 375 Paramount Drive, Suite 2, Raynham, MA 02767-5150 Ph: 508-822-9300
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2. Copper: The RPD between matrix duplicates for sample GU1-3-INV (Lab ID 0209002-19) was 38% and higher

than the 20% method acceptance limit. All results are flagged (1) o indicate this QC failure. There was no
recovery of the matrix spike added to sample QU1-3-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 1s below reporting limits for lead. All matrix spike recoveries and the LFB
recovery was within method acceptance limits.

4. Nicke!l: The RPD between matrix duplicates for sample OU1-3-INV (Lab ID 0209002-19) was 25% and higher
than the 20% method acceptance limit. All results are flagged (P ) to indicate this QC failure.

5. Selentum: The RPD between matrix duplicates for sample OU1-3-INV (Lab ID 0209002- 19) was 25% and
higher than the 20% method acceptance limit, All results are flagged (2 ) 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 QU1-3-INV (Lab ID 0209002-19) was 37% and higher
than the 20% method acceptance limit. All results are flagged (F') to indicate this QC failure. The recovery of
zing from the matrix spike added to sample OQU1-3-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 OU1-3-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: e anaen Date: 9/ [{i 2‘ 422 2
: oods Hole Group Environynﬁl Laboratories

i

FAREPORN\NARRTEMPATRQ\0209002tissue.dot

Woods Hole Group Environmental Laboratories 375 Paramount Drive, Suite 2, Raynham, MA 02767-5150 Ph: 508-822-9300
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.Form Jla
Initial and Continuing Calibration Verification

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

Lab ID: See Bel
Case: NJA  SDG:  NA Concenua;‘; 8‘"; _
Sequence:  M091802D n Units: pg/L

Instrument: JCP MS

Initial Calibration Confinuing Calibration
ICV0918 16:59 CCV(918 17:33 CCV0918 18:07
Parameter True Found % Rec True Found % Rec Found %e Rec Limit
Antimony 50.0 4745 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 93.0 500 45.51 91.0 46.30 93.0 90-110
Selenium 50.0 4721 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

019402 1627

375 Paramount Drive, Suite 2, Raynham, Massachuselts 02767, (508) 822-9300, Fax (508) 822-3288, whale{@whgrp.com
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Form Ila .
Initial and Continuing Calibration Verification

Client: TRC Environmental Lab Code: M-MA030
; Project:  Lockheed Eco Risk Assessment ETR: 0209002
(R EMATH SDG: Lab ID: See Below
Sequence:  M091802D Concentration Units: pg/L
Instrument: ICP MS
Initial Calibration ‘Continuing Calibration
CCV0918 18:29 CCV0918 18:46
Parameter True Found */o Rec True Found % Rec Found %o Rec Limit
Antimony 50.0 46.92 94.0 4745 95.0 90-110
Cadmium 50.0 47.50 95.0 46.98 94.0 90-110
Copper 50.0 48.29 97.0 47.60 95.0 90-110
Lead 50.0 46.45 93.0 47.38 95.0 90-110
Nickel 50.0 4742 95.0 46.60 93.0 90-110
Selenium 50.0 45.06 90.0 4548 91.0 90-110
Zine 50.0 46.67 93.0 47.44 95.0 90-110
~
N/A - Not Applicable
0/19/02 16:27

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

Initial and Contin

Form Iia
uning Calibration Verification

TRC Environmental
Lockheed Eco Risk Assessment

Lab Code: M-MAO030
ETR: 0209002
Lab ID: See Below

SDG: . .
Sequence:  M091802D Concentration Units: pg/L.
Instrument: ICP MS
Initial Calibration Continuing Calibration
CCV0918 18:54

Parameter True Found *% Rec True Found % Ree Limit
Antimony 50.0 47.86 96.0 90-110
Cadmiim 50.0 4740 95.0 90-110
Copper 50.0 46.96 94.0 90-110
Lead 50.0 46.46 93.0 90-110
Nickel 50.0 46.39 93.0 90-110
Selenium 50.0 46.08 92.0 90-110
Zinc 50.0 46.25 93.0 90-110
N/A - Not Applicable

09/19/02 §6:27

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

Client:
Project:

Sequence:

Form III
Blanks

TRC Environmental
Lockheed Eco Risk Assessment

N/A

SDG:

M091802D

N/A

Lab Code: MA00030
ETR: 0209002
LabID: See Below

Concentration Units: pg/L -

Instrument: ICP MS

Parameter ICB0918 17:02 091702PBS1 £ CCB0918 17:35 CCB(918 18:09 CCB0918 18:32
Antimony 0.40 J 0.032 U 0.30 J 0.30 J 0.31 J
Cadmium 00095 U 00020 U 00095 U 00095 U 00095 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 013 U 0.034 U 0.13 U 0.13 U 0.13 9]
Selenium 0.11 u 0.027 U -0.3 1 -0.4 ] 0.4 ]
Zinc 3.3 U 0.84 U 33 U 3.3 U 33 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
£ - Concentration Units: mg/Kg

0N 1902 16:40

375 Paramount Drive, Suite 2, Raynham, Massachusetts 02767, (508) 822-9300, Fax (508) 822-3288, whale@whgrp.com
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Form ITI
Blanks
“ s S | I . Client:  TRC Environmental Lab Code: MA00030
2. l g Project:  Lockheed Eco Risk Assessment ETR: 0209002
(47 %35?‘3*’ Case: N/A SDG: N/A Lab ID: See Below
Sequence: M091802D Concentration Umts._ pg/L
Instrument: ICP MS
Parameter 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 33 U

1 - 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 ' y

0919702 16:40

375 Paramount Drive, Suite 2, Raynhani, Massachusetts 02767, (508) 822-9300, Fax (508) 822-3288, whale@whgrp.com
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Form IV
Interference Check Sample
Initial
Client: TRC Environmental Lab Code: MA00030
Project:  Lockheed Eco Risk Assessment ET:]:DGZO‘)OM
: La . See Bel
Case: NJA  SDG:  N/A Concen m;zn U::s?
Sequence:  M091802D - mg/l
Instrument: ICP MS
ICSA0918 17:04 ICSAB0918 17:07*
' Percent  Recovery Percent  Recovery
Parameter True Found Recavery Limits True Found Recovery Limits
Antimony 0 20 20 101 80-120
Cadmium 1 20 2] 99 80-120
Copper 1 20 21 101 80-120
Lead 0 20 20 99 80-120
Nickel 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"9"02 16:49

375 Paramount Drive, Suite 2, Raynham, Massachusetts 02767, (508) 822-9300, Fax (508} 822-3288, whale@whgrp.com
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Form V
Matrix Spike - Low
Total Metals

Client: TRC Environmental Lab Code: M-MA030

Project:  Lockheed Eco Risk Assessment ETR: 0209002

Case: NA  SDG:  N/A LabID: See Below

ClientID:  OU1-3-VEG - Concentration Units: mg/Kg

Matrix: Tissue Date Collected: 08/29/02

Percent Solid: 100.0 Date Received: 08/31/02
Lab ID: 0209002-18 0209002-18 .

Spiked Sample Matrix Spike % Recovery
Parameter Conc. Conc. Conc. % Recovery Limits
Antimony 1.5 0020 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.

09/19/02 15:58

375 Paramount Drive, Suite 2, Raynham, Massachuselts 02767, (508) 822-9300, Fax (508) 822-3288, whale@whgrp.com
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FormV
Matrix Spike - High
Total Metals

g‘: (f lﬁ Client: TRC Environmental Lab Code: M-MA030
1)1 4 g } Project:  Lockheed Eco Risk Assessment ETR: 0209002
CTEVERADG case: NA  SDG:  NA LabID: See Below
ClientID:  OU1-3-VEG Concentration Units: mg/Kg
Matrix: Tissue Date Collected: 08/29/02
Percent Solid: 100.0 ‘Date Received: 08/31/02
- Lab ID: 0209002-18 0209002-18
Spiked Sample Matrix Spike % Recovery
Parameter Conc, Conc., Conce. % Recovery Limits
Copper 25 3.9 29 101 75-125
Zinc 25 21 44 95 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.

09/19/02 1559

375 Paramount Drive, Suite 2, Raynham, Massachusetts 02767, (508} 822-9300, Fax (508) 822-3288, whale@whgrp.com
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Form V
Matrix Spike - High
Total Metals
i . Chient: TRC Environmental Lab Code: M-MA030
e Project:  Lockheed Eco Risk Assessment E?ﬁ)ﬂzg%‘g |
' ab ID: See Below
4 gii:t D gﬁl-}miDG. N/A Concentration Units: mg/Kg
Matrix: Tissue Date Collected: 08/29/02
Percent Solid: 100.0 Date Received: 08/31/02
Lab ID; 0209002-19 0209002-19
Spiked Sample Matrix Spike % Recovery
Parameter Conc. Conc. Conc. % Recovery Limits
Antimony 59 0.032 U 53 89 75-125
Cadmiuin 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
Zine 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

g

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

09/19/02 16:11

375 Paramount Drive, Suite 2, Raynham, Massachuseits 02 767, (508) 822-9300, Fax (508) 822-3288, whale@whgrp.com
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Form V1
Duplicate
Total Metals
Client: TRC Environmental Lab Code: M-MA030
Project: Lockheed Eco Risk Assessment ETR: 0209002
Case: N/A SDG- N/A Lab ID: 0209002-18 DUP
ClientID:  OU1-3-VEG g°“°‘2“;f"°;?""5;9;‘]§“‘g
Matrix: Tissue ate Co ?Cl - 08/
Percent Solid: 100.0 Date Received: 08/31/02
Sample Duplicate Percent RPD
Parameter Result Result RPD Limit
Antimony 002 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
Seleniutn - 0017 U 0012 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 resuit. 0N L2 15:58

375 Paramount Drive, Suite 2, Raynham, Massachusetts 02767, (508) 822-9300, Fax (508) 822-3288, whale@whgrp.com 571135




Form VI
Duplicate
Total Metals
Client: TRC Environmental Lab Code: M-MA030
Project:  Lockheed Eco Risk Assessment ETR: 0209002
Lab ID: 0209002-
Case: N/A SDG: N/A . 0 2.19 DUF
ClientID:  OU1-3-INV Concentration Units: mg/Kg
Matrix: Tissue Date Collected: 08/29/02
Percent Solid: 100.0 Date Received: 08/31/02
Sample Duplicate Percent RPD
Parameter Result Result RPD Limit
Antimony 0032 U 0.032 U N/A 20
Cadmium 1.4 1.3 12 20
Copper 96 66 38 20
Lead 13 14 7 20
Nickel 4.4 3.4 25n 20
Selenium . 0.8 0.99 2]u 20
Zinc 57 83 37a 20

b - RPD is greater than 20%
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 (or significant figures. RPD values are reported based on the unrounded
calculated result. 09/19/02 16:11

375 Paramount Drive, Suite 2, Raynham, Massachusetts 02767, (508) 822-9300, Fax (508) 822-3288, whale@whgrp.com
281135




Client ID: Laboratory Control Sample

Matrix: Tissue
Percent Solid: 100.0

Form VII
Laboratory Control Sample
Total Metals
Client: TRC Environmental Lab Code: M-MA030
SHE L Project:  Lockheed Eco Risk Assessment ETR: 0209002
f'"'f e el Case NIA SDG: N/A Lab ID: 091702S1DORM?2

Concentration Units: mg/Kg
Date Coliected: N/A
Date Received: N/A

, % Recovery
Parameter Conc. % Recovery Limits
Cadmium 0.046 107 80-120
Copper 2.2 95 30-120
Lead 0.090 ] 138% 80-120
Nickel 16 83 80-120
Selenium 1.9 134¥ 80-120
Zing 22 85 80-120

¥ - Outside contro! 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 significant figures. Percent recoveries and RPD values

are calculated from the unrounded results.

0919407 t62t

375 Paramount Drive, Suite 2, Raynham, Massachusetts 02767, (508) 822-9300, Fax (508) 822-3288, whale@whgrp.com
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Form VII
Lab Fortified Blank High
Total Metals

% FIETT i R Client: TRC Environmental Lab Code: MAO00030
VR l '-e Project: Lockheed Eco Risk Assessment ETR: 0205002
%5’;3&’ Case: NA  SDG:  NA Lab ID: 091702LFBH
Client ID: Lab Fortified Blank High Concentration Units: ug/L
Matrix: Water Date Collected: N/A
Date Received: N/A
% Recovery
Parameter ) Conc. % Recovery Limits
Antimony 950 95 80-120
Cadmium 470 94 80-120
Copper 960 9% 80-120
Lead 970 97 80-120
Nickel ' 980 98 80-120
Selenium 900 90 80-120
Zinc 910 91 . 80-120

N/A - Not Applicable

Concentrations reporied as calculated values, which includes rounding for significant figures. Percent recoveries and RPD values
are calculated from the unrounded results. 09/19/02 1654

375 Paramount Drive, Suite 2, Raynham, Massachusetts 02767, (508) 822-9300, Fax (508) 822-3288, whale@whgrp.com
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Form IX
Serial Dilution
Total Metals
Client: TRC Environmental Lab Code: M-MA030
Project:  Lockheed Eco Risk Assessment ETR: 0209002
Lab ID: 0209002-18 SD

Case: N/A SDG: N/A Concentration Units: mg/K

ClientID:  OUL-3-VEG slon LS. MERE

Matrix: Tissue Date Collt?cted. 08/29/02

Percent Solid: 100.0 Date Received: 08/31/02

Sample Duplicate Percent

Parameter Result Result Difference Limit
Antimony 0.02 U 0.098 U N/A 10
Cadmium Q.12 0.14 13E 10
Copper 3.8 4.0 4 0
Lead 0.32 033 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 - Not Applicable

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

calculated result.

09/19/02 15:58

375 Paramount Drive, Suite 2, Ravnham, Massachusetts 02767, (508) 822-9300, Fax (508) 822-3288, whale@whgrp.com
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Form IX
Serial Dilution
Total Metals
Client: TRC Environmental Lab Code: M-MA030
Project:  Lockheed Eco Risk Assessment ET;{I:DMMDM
! 0209002-19
Case: N/A  SDG: N/A Concentration U _tls  SD
Client ID:  QU1-3-INV Date Coll on L - mg/Kg
Matrix: Tissue ate ected: 08/29/02
Percent Solid: 100.0 Date Received: 08/31/02
Sample Duplicate Percent
Parameter Result ' _ Result Difference Limit
Antimony 0032 U 016 U N/A 10
Cadmium 1.4 1.6 8 : 10
Copper’ 9% 97 ] 10
Lead 13 13 4 10
Nickel 4.4 4.2 5 10
Selenium 0.8 ' 031 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 unrounded

calculated result.

01502 te:10

375 Paramount Drive, Suite 2, Raynham, Massachusetts 02767, (508) 822-9300, Fax (508) 822-3288, whale@whgrp.com
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Form X
Method Detection Limits (Annually)

%‘s ¥ ﬂk} Client: TRC Environmental Lab Code: MA00030
dir 24803}  Project:  Lockheed Eco Risk Assessment ETR: 0209002
’W Case: NA  SDG: N/A Instrument: ICP MS

' Date: 01/01/02

Parameter Mass (amp) Background RL (pg/L) MDL (ng/L)
Antimony 121.00 0.50 0.13

Cadmium 114.00 0.10 - 0.0095

Copper 63.00 1.0 0.72

Lead 208.00 : 0.50 0.10

Nickel 60.00 0.50 0.13

Selenium 82.00 1.0 0.11

Zinc 66.G0 4.0 33

N/A - Not Applicable
RL - Reporting Limit

09/15402 165:41

375 Paramount Drive, Suite 2, Raynham, Massachusetts 02767, (508) 822-9300, Fax (508) 822-3288, whale@whgrp.com
33/13%




Form XII
ICP Linear Ranges (Annually)
TRC Environmental Lab Code: MA00030
Lockheed Eco Risk Assessment ETR: 0209002
N/A SDG: N/A Instrument: ICP MS
Date: (2/01/02
Integration
Time Concentration
Parameter (seconds) {(ug/L)
Antimony N/A 5000
Cadmium N/A 5000
Copper "N/A 5000
Lead N/A 5000
Nickel N/A 5000
Selenium N/A 5000
Zinc N/A 5000
N/A - Not Applicable
09/19/02 16:03

375 Paramount Drive, Suite 2, Raynham, Massachusetts 02767, (508) 822-9300, Fax (508) 8§22-3288, whale@whgrp.com 241135



Form XIII
) Preparation Log
Client: TRC Environmental Lab Code: MA00030
Project:  Lockheed Eco Risk Assessment ETR: 0209002
Case: N/A SDG: N/A Methed: 3086:4F 251
, CgﬂMbL
: Final
Preparation Weight  Volume
Client ID Lab ID Date (®) (ml)
Lab Fortified Blank Low 091702LFBL 9/17/2002 I 50
Laboratory Control Sample 0917025 1DORM2 9/17/2002 0.57 50
OUi-1-INV 0209002-13 9/17/2002 1.23 50
OUIl-{-VEG 0209002-12 9/17/2002 1.76 50
OUl-2-INV 0209002-16 9/17/2002 1.27 50
OUl-2-VEG 0209002-15 9/17/2002 1.87 50
OUI1-3-INV 0205002-19 9/17/2002 I 30
QU1-3-INV 0209002-19 DUP 9/17/2002 { 50
OUI-3-INV 0205002-19 MSH 9/17/2002 0.85 50
OU1-3-VEG 0209002-18 9/17/2002 1.65 50
OUI-3-VEG 0209002-18 DUP 9/17/2002 22 50
QUI.3-VEG 0209002-18- MSH 9/17/2002 2.02 50
OUI1-3-VEG 0209002-18 MSL 9/17/2002 1.26 50
OUL-4-INV 020900223 9/17/2002 1.55 50
OU1-4-VEG 0209002-24 9/17/2002 1.93 50
OU2-1.INV 0209002-31 9/17/2002 1.06 50
' QU2-1-VEG 0209002-30 9/17/2002 1.14 50
0U2-2-INV 0209002-29 9/17/2002 1.74 30
0U2-2-VEG 0209002-34 /172002 1 50
Preparation Blank 091702PBS1 9/17/2002 | 50
REF-INV 0209002-37 9/1772002 1.78 50
REF-VEG 0205002-38 9/17/2002 1.38 50
N/A - Not Applicable
09/19/02 1762

375 Paramount Drive, Suite 2, Raynham, Massachusetts 02767, (508) 822-9300, Fax (508} 822-3288, whale@whgrp.com
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Form XIV
Analysis Run Log

%‘; I _ ﬂ]e Client: TRC Environmental
gl iRy Project:  Lockheed Eco Risk Assessment’
f}*’%;w;ﬁ Case: NJA  SDG:  N/A
Start Date:  09/18/2002 16:45
Analysis
Client ID Lab ID Dil -~ Time Sb CdCuPb Ni Se Za
Blank Blank0918 16:45 B 1 osas PM{X | X [X Ix{x[x]x
Initial Calibration STDI0918 16:471C 1] 0447PM [ X | X [X X [X][X]X
Initial Calibration STD20918 16:50IC 1 450 PM X | XX IX[X[X|X
Initial Calibration STD3G918 16:53 IC 1S3 PMIX [ XXX XXX
Initial Calibration STD40918 16:56 IC 1l oase PM|X [ XX [X[X][X][X
IcV ICV0918 16:59 ICV 1 oasoPM X [ XX [X[X[X]X
ICB ICB0918 17:02 ICB Lf oso2 PM| X [ X [x XX [x][x
ICSAS ICSA0918 17:04 ICSA 1 05:04PM|X [X|X[X|XX]|X
ICSABS ICSAB0918 1707 ICSAB 1 0S07TPM|XIX X [X[X{X)X
Preparation Blank 091702PBS1 PB stosloPM| X [ X [X [X[x{X]IX
LFBL 091702LFBL LFBL 5| 05:13PM
LFBH 091702LFBH LFBH S5 05:16 PM | X | XX | X|{X{X|X
DORM 22 09170281DORM2 D 2 sl osuspMm| [ x[X[x[x]x|x
OU1-1-VEG 0209002-12 S| 0521 PM{X (XX { XXX [|X
OUI-1INV 0209002-13 5| os2a PM[X X {X [X]X[X[X
QUI-2-VEG 0209002-15 5| os27PM|X X X [ x{x[X[X
OU12-INV 0209002-16 s{ ossopm|X X {x Ix{X[x]X
ccv CCV0918 17:33 CCV 1] os33pM[x [ x{x[x{x]x[x
CCB CCB0918 17:35 CCB t] osaseMi{x [ X[ x IXTX|X][X
OUI-3-VEG 0209002-18 5| 0538 PMI X | X [X X[ X]|X[X
OUI-3-VEG 0209002-18 SD s| osal PMIX XX [ XXX [X
QUI1-3-VEG 0209062-18 DUP S| 0SHMPM(XIXiX(|X|X|X[X
OU1-3-VEG 0209002-18 MSL 5| 0547PM | X | X X|X|X
OU1-3-VEG 0209002-18 MSH _ 5] 05:50 PM X X
OUI-3NV 0209002-19 slossspM[x [x[xixix[x[x
OUI-3-INV 0209002-1% SD S{0S55PM|X | XXX ([X|X|X
OUI-3.INV 02095002-15 DUP 50558 PMIX | XX | X|X[X]|X
OU1-3-INV 0209002-19 MSH 5] 0601 PM|X [ X[ X [ X[X]|X[X
OUI4-INV 0209002-23 sl o604 PM| X [ X [X [ X[ XXX
ccv CCV0918 18:07 CCV 1} 0607 PM (X [ X [ X [X[X[X X
CCB CCB0918 18:09 CCB ] os0s PM|X [ X [X[X]X[x[Xx
OU14-VEG 0209002-24 sl osn2pM|XIX[X[X[X[X]X
OU2-2-INV 0209002-29 slosspM{X IX[x [ X[x]x]x
OU2-1-VEG 0209002-30 s| o PMIX X [x X [x|x]X
OU2-1-INV 0209002-31 sl osziPM[X [ X[ X [x[X]X]X
OU2-2-VEG 0209002-34 s/ o623 PMIX | X | X[ XX {X]X
REF-INV 0209002-37 5| 0626 PMIX X [X[X[X]|X]|X

N/A - Not Applicable
Dil - Dilution

Lab Code: MA00030
ETR: 0209002

Sequence: M091802D
Instrument; ICP MS

End Date: 09/18/2002 18:57

09/19/02 16:59

375 Paramount Drive, Suite 2, Raynham, Massachusetts 02767, (508) 822-9300, Fax (508) 822-3288, whale@whgrp.com
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Form XIV
Analysis Run Log
Client: TRC Environmental
Project: Lockheed Eco Risk Assessment
Case: N/A SDG: N/A
Start Date:  09/18/2002 16:45
Analysis _
Client ID Lab ID Dl Time SbCdCuPb Ni Se Zn
CCV CCV0918 1829 CCV 1 oo PM{X [ X [X X {x]x]xX
CCB CCB0918 18:32 CCB 1] 0632 PM X X[ XX [X]|X]X
ccv CCV0918 18:46 CCV 1] 0646 PM|X [ X {X XX [X]X
CCB CCB0918 18:49 CCB 1 osda PM|X XX XXX ]X
REF-VEG 0209002-38 s|oe:s2aPMIX [ X[ X[X[X[x[X
CCV .|ccvo918 18:54 CCV 1] 06:54 PMIX X [ X [x [X[X{X
CCB CCB0918 18:57 CCB 1| oe:s7PM{X X [ XX IxXIx]x

N/A - Not Applicable -

Dil - Dilution

Lab Code: MA00030
ETR: 0209002

Sequence: M091802D
Instrument: ICP MS
End Date: 05/18/2002 18:57

09/19/02 17:00

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

371135
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Form XVI

Internal Standards Relative Intensity Summary

Lab Code: MAGDO030
ETR: 0209002

Sequence: M091802D

End Date:” 09/18/2002 18:57

Client: TRC Environmental

Project: Lockheed Eco Risk Assessment

Case; N/A SDG: N/A

Start Date: 09/18/2002 16:45
Client ID Lab ID Analysis Time  Ge In Th
Blank Blank(918 16:45 04:45 PM 100.00 100.60 100.00
Initial Calibration STDI0918 16:47 04:47 PM 98.76 97.82 102.47
Initiat Calibration STD20948 16:50 - 04:50 PM 96.54 97.55 99.58
Initiat Calibration STD30918 16:53 04:53 PM 08.53 96.95 98.60
Initial Calibration STD40918 16:56 04:56 PM 94.36 94.55 95.75
Icv ICV0918 16:59 04:59 PM 9758 97.02 98.92
ICB 1ICB0918 17:02 05:02 PM 97.69 97.35 99.12
ICSA ICSA0918 17.04 05:.04 PM 9221 89.72 94.27
ICSAB ICSAB09I8 17:07 05:07 PM 94,02 92.70 95.62
Preparation Blank 091702PBS1 05:10 PM 100.42 99.50 103.25
Lab Fortified Blank Low |091702LFBL 05:13 PM 99.15 98.89 100.86
Lab Fortified Blank High (091702LFBH 05:16 PM 98.44 98.41 100.28
Laboratory Coutrol Sample | 09170251 DORM2 05:18 PM 101.43 101.09 103.80
OUIl-1-VEG 0209002-12 SAM 0521 PM 101.79 101.22 102.52
OUIl-1-INV 02090602-13 SAM 05:24 PM 104.04 161.10 106.07
OUI1-2-VEG 0209002-15 SAM 0527 PM 105.25 100.96 105.17
0OU1-2-INV 0209002-16 SAM 05:30 PM 160.83 99.63 102.27
ccv CCV0918.17:33 05:33 PM 94.50 93.99 95.09
CCB CCB0918 17:35 05:35 PM 94 82 94.60 95.33
OUI1-3-VEG 0209002-18 SAM 05:33 PM 99.08 95.67 99.26
OUI1-3-VEG 0209002-18 SD 05:41 PM 9375 90.94 95.16
0U1-3-VEG 0209002-18 DUP 05:44 PM 102.60 99.70 103.14
OUI-3-VEG 0209002-18 MSL 05:47 PM 100.69 98.28 100.97
OUL-3-VEG 0209002-18 MSH 05:50 PM 9942 98.25 102.79
OUi-3-INV 0209002-19 SAM 05:53 PM 98.01 99.28 100.81
OU}-3-INV 0209002-19 SD 05:55 PM 93.57 92.49 93.04
OUI-3-INV 0209002-19 DUP 05:58 PM 96.80 96.82 98.48
OUI-3-INV 0209002-19 MSH 06:01 PM 96,58 97.60 97.28
OUl4-INV 0209002-23 SAM 06:04 PM 97.54 95.55 97.04
CcCvy CCV0918 18:07 06:07 PM 89.03 88.60 20.75
CCB CCB0918 18:09 06:09 PM 90.23 89.08 90.18
OUI4-VEG 0209002-24 SAM 06:12 PM 96.30 96.97 97.69
OuU2-2-INV 0209002-29 SAM 06:15 PM 97.73 97.56 96.65
OuUz2-1-VEG 0209002-30 SAM 06:18 PM 9621 96.09 95.70
ouz-1-INv 0209002-31 SAM 0621 PM 9515 94.35 96.21
OU2-2-VEG 0209002-34 SAM 06:23 PM 95.7% 94.08 96.42
REF-INY 0209002-37 SAM 06:26 PM 94.32 %0.06 95.81

N/A - Not Applicable

03/1902 16:D

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

Internal Standards Relative Intensity Summar

Lab Code: MA00O30
ETR: 0209002

Sequence; M091802D

End Date: 09/18/2002 18:57

Client: " TRC Environmental

Project; Lockheed Eco Risk Assessment

Case: N/A SDG: N/A

Start Date: 09/18/2002 16:45
Client ID Lab ID Analysis Time  Ge In Tb
ccv CCV0918 18:29 06:29 PM 37.16 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
cev CCVO0918 18:54 06:54 PM 86.85 25.14 87.36
CCB CCB0918 18:57 06:57 PM 84.77 83.30 85.61

N/A - Not Applicable

0919407 16:8

375 Paramount Drive, Suite 2, Raynham, Massachusetts 02767, (508) 822-9300, Fax (508) 822-3288, whale@whgrp.com
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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 package includes total metals results for the following samples:

Client Sample ID Laboratory Sample 1D
OU1-1-8ED 0209002-05
OU1-3-SED 0209002-06
OUI1-2-SED 0209002-07
OU2-1-SED 0209002-08
OU2-2-SED 0209002-09

Metals

Sediment samples associated with this data package were prepared by hotplate digestion and analyzed by ICP MS
(Method 6020). ' _

Specified reporting limits for some samples were not met because of the low percent solid of the sample yielding a
low dry weight digested. All of these samples contained measurable analyte concentrations above the reporting
limit.

Sample OU2-1-SED (Lab ID 0209002-08) was prepared in duplicate with a matrix spike, preparation blank and soil
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 except the following:

1. Nickel: The RPD between duplicates was 25% and higher than the 20% method acceptance limit. All results are
flagged, “A", to indicate this QC failure.

2. Zinc: The RPD between the sample result and the serial dilution was 14% and 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 coliection, 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: __D;WMM s Date: ?/ﬂf/éﬂ
Waoods Hole Group Envirefmental Laboratories

i

WWGHLARSYS\REPORTWARRTEMP\TRC\0209002sediment.dot

Woods Hole Group Environmental Laboratories 375 Paramount Drive, Suite 2, Raynham, MA 02767-5150 Ph: 508-822-9300
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Client:
Project:

Sequence:

md91602

Initial Calibration

TRC Environmental
Lockheed Eco Risk Assessment

Form IIa
Initial and Continuing Calibration Verification

Lab Code: M-MAO030

ETR: 0209002

Lab ID: See Below

Concentration Units: pg/L

Instrument: 1CP MS
Continuing Calibration

ICV0916 12:52 CCV0916 13:24 CCV0916 13:38

Parameter True Found % Rec True Found % Rec Found % Rec Limit
Cadmium S0.0 48.15 96.0 50.0 47.13 4.0 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 S0-110
Zinc 50.0 47.60 95.0 50.0 46.90 94.0 49.57 99.0 90-110
Initial and Continuing Calibration Source: Inorganic Ventures and SPEX
N/A - Not Applicable

971802 16:07

375 Paramount Drive, Suite 2, Raynham, Massaéhuseﬁs 02?67, (508) 822-9300, Fax (508) 822-3288, whale@whgrp.com

8176
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Client:
Project:
Case:
Sequence:

Form III
Blanks

TRC Environmental _
Lockheed Eco Risk Assessment

N/A

SDG:

m091602

N/A

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

Concentration Units: pg/L
Instrument: 1ICP MS

Parameter ICB06916 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 0070 U 0.13 U 0.15 ]
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

1 - 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
£ - Concentration Units; mg/Kg

05/1802 16:18

375 Paramount Drive, Suite 2, Raynharm, Massachusetts 02767, (508) 822-9300, Fax (508) 822-3288, whale@whgrp.com
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Form IV
Interference Check Sample
Initial

Client: TRC Environmental Lab Code: M-MA030
Project:  Lockheed Eco Risk Assessment ETR: 0209002
Lab ID: See Below
Case: N/A SDG: N/A Concentration Units: pg/L.
Sequence: m091602 s
Instrument: ICP MS
ICSAD916 12:57 ICSABO916 13:00*
"Percent  Recovery Percent Recovery
Parameter True Found Recovery Limits True Found Recovery Limits
Cadmium | 20 20 98 80-120
Copper ] 20 21 102 80-120
Lead 0 20 22 108 80-120
Nickel 1 20 20 $6 80-120
Zinc 2 20 21 96 80-120
N/A - Not Applicable
« . ICSAB recoveries corrected for concentrations measured in ICSA (excluding interference elements).
N8 1622

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

10/76



Form V
Matrix Spike - Low

Total Metals

Client: TRC Environmental Lab Code: M-MAO030

Project: Lockheed Eco Risk Assessment ETR: 0209002,

Case: SDG: N/A Lab ID: See Below

Cﬁ?ﬂ'[ D: 2%\2 {-SED ’ Concentration Units: mg/Kg

Matrix: Sediment Dgle Colk?cled: 08/28/02

Percent Solid: 38.5 Date Received: 08/31/02
Lab ID: 0209002-08 0209002-08

Spiked Sample Matrix Spike % Recovery
Parameter Conc. Conc, Conc. % Recovery Limits
Cadmium 5.0 1.4 6.8 107 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, 09/18/02 16113

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

11/76



Form V
Matrix Spike - High
Total Metals
Client: TRC Environmental Lab Code: M-MA030
Project: Lockheed Eco Risk Assessment LaE IbR£D°209002
: See Bel

Case: N/A  SDG:  N/A o nmg‘;n ;:;

ClientID:  OU2-1-SED onee - mg/Kg

Matrix: Sediment Date Collected: 08/28/02
Lab ID: 0209002-08 0209002-08

Spiked . Sample Matrix Spike % Recovery
Parameter Conc. Conc. Conce, % Recovery Limits
Copper 454 650 1100 96 75-125
Lead ' 454 380 860 . 107 75-125
Nicketl 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. 0918402 1613

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

12176



Form VI

Duplicate
Total Metals
Client: TRC Environmental Lab Code: M-MAG30
Project:  Lockheed Eco Risk Assessment 351'[)0209002
: 0209002-08 D
Case: N/A SDG: N/A Concentration Units: up
ClientID:  QU2-1-SED ° : mg/Kg
Matrix: Sediment Date Collected: 08/28/02
Percent Solid: 38.5 .Date Received: 08/31/02
Sample Duplicate Percent RPD
Parameter Result Result 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

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

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

calculated resulit.

0518702 16:12

375 Paramount Drive, Suite 2, Raynham, Massachusetts 02767, (508) 822-9300, Fax (508) 822-3288, whale@whgrp.com
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Form VII
Laboratory Control Sample
Total Metals

Client: TRC Environmental

Project: 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: 09120281LCSD03S
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 Control Sample Source; ERA D035

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

0%/18/02 16:12

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

14176



Form IX
Serial Dilution
Total Metals
Client; TRC Environmental Lab Code: M-MA030
Project:  Lockheed Eco Risk Assessment ETR: 0209002
: Lab ID: 0209002-08 SD
Case: N/A SDG: N/A . .
ClientID:  QU2-1-SED Concentration Units: mg/Kg
Matrix: Sediment Date Coliccted: 08/28/02
Percenl Solid- 38_5 Dale Rcceived: 08’31”02
Sample Duplicate Percent
Parameter Result Result Difference Limit
Cadmium 1.4 . 1.4 3 10
Copper 650 680 4 10
Lead 380 350 3 i0
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.

0911802 16:43

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

15179



Form X
Method Detection Limits (Annually)
Client: TRC Environmental Lab Code: M-MA030
Project:  Lockheed Eco Risk Assessment ETR: 0209002
Case: N/A SDG: N/A ' Instrument: ICP MS
Date: 01/01/02
Parameter Mass (amp) Background RL (png/L) MDL (pg/L)
Cadmium 114.00 0.20 0.11
Copper 63.00 0.20 0.13
Lead 208.00 . 0.50 0.44
Nickel 60.00 0.50 0.21
Zinc 66.00 20 0.55
N/A - Not Applicable
RL - Reporting Limit
09/18/02 1620

375 Paramount Drive, Suite 2, Raynham, Massachusetts 02767, (508) 822-9300, Fax (508) 822-3288, whale@whgrp.com
16/76



FOFHIXII
ICP Linear Ranges (Annually)
Client: TRC Environmental Lab Code: M-MA030
Project:  Lockheed Eco Risk Assessment ETR: 0209002
Case: N/A SDG: N/A Instrument: ICP MS

Date: 02/01/02

Integration
Time Concentration
Parameter (seconds) {(ng/L)
Cadmium N/A 5000
Copper N/A 5000
Lead N/A 5000
Nickel N/A 5000
Zinc N/A 5000

N/A - Not Applicable

05/1802 1622

375 Paramount Drive, Suite 2, Raynham, Massachusetts 02767, (508) 822-9300, Fax (508) 822-3288, whale(@whgrp.com
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Form XIII
Preparation Log
Client: TRC Environmental Lab Code: M-MA030
Project:  Lockheed Eco Risk Assessment ETR: 0209002
Case; N/A SDG: N/A Method: 3050:2T
. Final
Preparation Weight  Volume
Client ID Lab ID Date ® (ml)
Laboratory Control Sample 091202S11.CSDO35 9/1212002 1.04 100
OU1-1-SED 0209002-05 9/12/2002 2.18 100
QU1-2-SED 0209002-07 9/12/2002 1.92 100
OUI1-3-SED 0209002-06 97122002 1.69 100
QU2-1-SED 020900208 9/12/2002 2.55 100
OU2-1-SED 0209002-08 DUP 9/12/2002 2.69 100
OU2-1-SED : 0209002-08 MSH 9/12/2002 229 ~ 100
OU2-}1.SED 0209002-08 MSL 9/12/2002 2.04 i 100
0OU2-2.SED 020900209 97122002 2.92 100
Preparation Blank 091202PBS| 9/12/2002 1 100

N/A - Not Applicable

091807 1622

375 Paramount Drive, Suite 2, Raynham, Massachusetts 02767, (508) 822-9300, Fax (508) 822-3288, whale@whgrp.com -
18/7%




Form X1V
Analysis Run Log
Client: TRC Environmental
Project: Lockheed Eco Risk Assessment
Case: N/A SDG: N/A
Start Date:  09/16/2002 12:38
Analysis
Client ID Lab ID Dil  Time CdCuPb NiZn
Blank Blank0916 12:38 B 1] 123gPM|X[X{XI|X]|X
Initial Calibration STD10916 12:41 IC 1} 1248 PM|X [ X [ X [ X[X
Initial Calibration STD20916 12:44 IC 1] 124 PMIX XXX [X
Initial Calibration STD30916 12:46 IC 1| 1246 PM[X X [X [ X[ X
Initial Calibration STD40916 12:49 IC 1] 1249 PM|X X X[ X[X
ICV ICV0916 12:52 ICV 1] 12252 PM{X X [ XXX
ICB ICB0916 12:54 ICB 1] 1254PMIX XXX | X
ICSAS ICSA0916 12:57 ICSA WIZS7PM X X | XXX
ICSABS ICSAB0916 13:00ICSAH 1| 0LOOPM|X X [X[X[X
Preparation Blank 091202PBS! PB 5] oo PMIX XX XX
ERA D035 0912028 1LCSDO35 D035 S| OLOSPMIX [ XXX ([X
OU1-1-SED 0209002-05 50 01:08 PM|X [X [X XX
OUI1-3-SED 0209002-06 s{ ol:10PM[X [ X{X [X[X
OU1-2-SED 0209002-07 sl o:13PM[X [ X{X[X|X
OU2-1-SED 0209002-08 5| o6 PM[X [X [X [ X[X
OU2-1-SED 0209002-08 SD sfot1gPM|X [ XX [x[X
OU2-1-SED 0209002-08 DUP 5] 0121 PM|X [ X[ XX [X
ccy CCV0916 13:24 CCV 1] 0124 PM[X [X | X [X]X
CCB CCB0916 13:27 CCB Hor27pM[x X [x[x{x
OU2-1.SED 0209002-08 MSL 5| 0129 PM[X
QU2-1-SED 0209002-08 MSH sl o32pM| [X[X[x[x
OU2-2-SED 0209002-09 5] 0135 PMIX [ X [XIX|X
ccv CCV0916 13:38 CCV 1| o138 PM|X X [X [x[X
CCB CCB0916 13:40 CCB 1] 01:40 PM| X EX [ X [X | X

N/A - Not Applicable

Dil - Dilution

Lab Code: M-MAD30
ETR: 0209002

Sequence: m091602
Insttument: ICP MS

End Date; 09/16/2002 13:40

O9/18/02 16225

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

Internal Standards Relative Intensity Summary

Lab Code: M-MA030

ETR: 0209002

Sequence: m091602

Client: TRC Enavironmental

Project: Lockheed Eco Risk Assessment

Case: N/A SDG: N/A

Start Date: 09/16/2002 12:38
Client ID Lab ID Analysis Time  Ge In Tb
Blank . Blank0916 12:38 12:38 PM 140.00 100.00 100.00
Initial Calibration STDI10%16 12:41 1241 PM 96.79 100,97 99,70
Initial Calibration STD20916 12:44 12:44 PM 96.99 100.18 100.14
Initial Calibration STD30916 12:46 12:46 PM 101.29 102.78 102.91
Initial Calibration STD40916 12:49 12:49 PM 102.39 103.33 102.63
Icv ICV09i6 12:52 12:52 PM 106.46 103.44 103.54
ICB ICB0916 12:54 12:54 PM 100,29 103.33 100.99
ICSA ICSA0916 12:57 12:57 PM 93.61 95.87 98.08
1ICSAB ICSAB0916 13:00 01:00 PM 90.81 93.16 93.71
Preparation Blank 091202PBS1 01:02 PM 88.78 96.56 97.79
Laboratory Control Sample 0912028 1LCSD035 01:05 PM 93.53 97.60 101:48
QUIL-1-8ED 0209002-05 SAM 0]1:08 PM 96.48 96.20 101.91
OUI-3-SED 0209002-06 SAM 01:10 PM 87.56 101.63 96.73
OU1-2-SED 020900207 SAM 01:13 PM 92.29 95.66 101.07
OUR-1-SED 0209002-08 SAM 01:16 PM 93.91 96.30 101.07
0OU2-1-SED 0209002-08 SD 01:19 PM 89.29 94.36 97.21
QU2-1-8ED 0209002-08 DUP 01:21 PM 87.81 94.60 98.50
cCcv CCV0916 13:24 01:24 PM 89.66 92.52 96.22
CCB CCB0916 13227 01:27 PM 85.96 91.80 94.65
OU2-1-SED 0209002-08 MSL 01:29 PM 90.54 9222 100.54
OU2-1-SED 0209002-08 MSH 01:32 PM 88.51 95.44 99.65
QU2-2-SED 020900209 SAM 01:35 PM 84.92 91.21 97.02
CCcv CCV0916 13:38 01:38 PM 84 .81 89.43 94.07
CCB CCB0%16 13:40 01:40 PM 85.04 89.70 94.12

N/A - Not Applicable

Eund Date: 09/16/2002 13:40

0918702 1622

375 Paramount Drive, Suite 2, Raynham, Massachusetts 02767, (508) 822-9300, Fax (508} 822-3288, whaie@whgrp.},‘om
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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 package includes total metals results for the following samples:

Client Sample ID Laboratery Sample ID
Equipment Blank 0209002-1
OUl-1-8W 0209002-2
OU1.2-SW 0209002-3
OuU2-1-SW 0209002-4

Metals

Water sainples 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 methed acceptance criteria.

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 meihod 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: ‘WM ﬁﬁ@y/ Date: ‘7/5? 3 / 22
oods Hole Group Envi;sfmeutal Laboratories

WHWGHLABISYS\REPORTWNARRTEMP\TRC\0209002water.dot

Woods Hole Group Environmental Laboratories 375 Paramount Drive, Suite 2, Raynham, MA 02767-5150 Ph: 508-822-9300
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Initial and Continuing Calibration Verification

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

Sequence:  MO091802B oncentration Units: pg/L

Instrument: ICP MS

Initial Calibration Continuing Calibration
ICV0918 14:43 CCV0918 15:17 CCV0918 15:31
Parameter True Found % Rec - True 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 4799 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 4821 960 50.0 4843 97.0 48.56 97.0 90-110
Nickel 50.0 48.40 97.0 50.0 48.62 97.0 48.41 91.0 90-110
Zine 50.0 47.36 95.0 50.0 46.23 92.0 47.42 95.0 90-110

N/A - Not Applicable

09/18/402 17:.02
375 Paramount Drive, Suite 2, Raynham, Massachusetts 02767, (308) 822-9300, Fax (308} 822-3288, whale@whgrp.com
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Client:
Project:

Case:

Sequence:

TRC Environmental
Lockheed Eco Risk Assessment

N/A SDG: N/A
Mo091862C

Initia) Calibration

ICV0918B 15:52

Lab Code: M-MA030
ETR: 0209002

Lab ID: See Below
Concentration Units: ug/i,

Instrument: ICP MS

Continuing Calibration

CCV0918 16:20 CCV0918 16:32

Parameter True Found % Rec True Found Found % Rec Limit
Selenium 50.0 | 46.32 93.0 50.0 46.39 4585 920 | 90-110
N/A - Not Applicable
01842 17:02

375 Paramount Drive, Suite 2, Raynham, Massachusetts 02767, (508) 822-9300, Fax (508) 822-3288, whale@whgrp.com
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Lab Code: M-MAO030
ETR: 0209002

Lab ID: See Below
Concentration Units: pg/L

Instrument: 1CP MS

g‘:" !.t ﬂg Client: TRC Environmental
UAREA 2 1Y g Project:  Lockheed Eco Risk Assessment
PP Case: NA  SDG:  N/A
Sequence: M091802B

Parameter ICB0918 14:46 091602PBW2 CCB0918 15:20 CCB0918 15:34
Antimony 0.43 J 0.44 J 0.34 J 0.35 J
Cadmium 0.044 U 0.24 U 0.044 U 0.044 U
Copper 0.40 U 22 U 0.40 U 0.40 U
Lead 0.059 U 0.33 U 0.059 U 0.05% U
Nickel 0.33 U 1.8 U 0.33 U 0.33 U
Zine 1.2 U 6.7 U 1.2 U [.2 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

0911807 17:02

375 Paramount Drive, Suite 2, Raynham, Massachusetts 02767, (508} 822-9300, Fax (508) 822-3288, whale@whgrp.com
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Client: TRC Environmental Lab Code: M-MA030
Project:  Lockheed Eco Risk Assessment ETR: 0209002

Lab ID: See Bel
Case: NA  SDG:  NA Concontration Nl
Sequence:  M091802C - pe/L

Instrvment: ICP MS

Parameter ICB0918 15:54 091602PBW2 CCB0918 16:22 CCB0918 16:34
Selenium | 0.53 U | 29 U | 053 U | 053 U |

N

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

05/18/02

1702

375 Paramount Drive, Suite 2, Raynham, Massachusetts 02767, (508) 822-9300, Fax (508) 822-3288, whale@whgrp.com
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Imnitial ;
Client: TRC Environmental Lab Code: M-MA030

Project: Lockheed Eco Risk Assessment 5:5&)02090‘;3
: 8
Case: NA  SDG:  N/A ee Below

Concentration Units: pg/L
Instrument: ICP MS

Sequence: MO091802B

ICSA0918 14:48 ICSABO918 14:51*

Percent Recovery Percent Recovery
Parameter True Found Recovery Limits True Found Recovery Limits
Antimony (] 20 - 21 102 806-120
Cadmiam 1 20 21 102 80-120
Copper 1 20 21 100 80-120
Lead 0 20 21 102 80-120
Nickel 1 20 21 101 80-120
Zinc 2 20 24 167 80-120

N/A - Not Applicable

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

09/18102 17:06

375 Paramnunt Drive, Suite 2, Raynham, Massachusetts 02767, (508) 822-9300, Fax (508) 822-3288, whale@whgrp.com
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; | Client:
{ 38 Project:

WW Case;

Initial
TRC Environmental
Lockheed Eco Risk Assessment

Lab Code: M-MAO030
ETR: 0209002
Lab ID: See Below

N/A SDG: N/A . .
Concentration Units:
Sequence:  M091802C pe/L
Instrument: ICP MS
ICSA0918 15:57 ICSAB0918 15:59* ‘
Percent  Recovery Percent Recovery
Parameter True Found Recovery Limits True Found Recovery Limits
Selenium [ 0 | | | 20 - 20 | 100 |  80-120
N/A - Not Applicable
* . [CSAB recoveries corrected for concentrations measured in ICSA (excluding interference elements).
05/182 1706

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

Lab Code: M-MAG30

Client: TRC Environmental

Project:  Lockheed Eco Risk Assessment ETR: 0209002

Case: N/A SDG: N/A Lab ID: See Below

ClietD:  QUZLSW Concentration Units: ug/l.

Matrix: Water Date Collected: 08/28/02

Date Received: 08/31/02

Lab ID: 0209002-04 0209002-04

Spiked Sample Matrix Spike % Recovery
Parameter Cone. Conc. Conc. " % Recovery Limits
Antimony 44 13 ] 48 105 75-125
Cadmium 44 024 U 46 104 75-125
Copper 44 H 57 103 75-125
Lead 44 12 59 105 75-125
Nickel 44 18 U 49 109 75-125
Zinc ‘ 44 21 ¥ 57 81 75-125

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. Percent recoveries and RPD values

are calculated from the unrounded results.

09/18/02 16:58

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

“_: ilT 0“{3 Client: TRC Environmental
ML BESPRY)  Project: Lockheed Eco Risk Assessment

s 43 }ﬁ Case: N/A SDG: N/A

Client ID: 0U2-1-SW

Lab Code: M-MAO030
ETR: 0209002

Lab ID: 0209002-04 DUP
Concentration Units: pg/L
Date Collected: 08/28/02

Matrix: Water
Date Received: 08/31/02

Sample Duplicate Percent RPD
Parameter Result Result RPD Limit
Antimony 1.3 J 1.4 J -3 20
Cadmiuin 024 U 024 U N/A 20
Copper 11 12 1 20
Lead 12 i1 4 20
Nickel 18 U 18 U N/A 20
Zinc 21} 11 1} 65 20

J - Below CRDL, Projeci 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
00/18/02 1658

calculated result.

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

Client: TRC Environmental Lab Code: M-MA030
Project:  Lockheed Eco Risk Assessment 5?1'])0233‘1}2{2)2LCSL
Case: N/A SDG: N/A Concentration Units: ‘:Ii
Client ID: Laboratery Control Sample - Low s
Matrix: . Water Date Collected: N/A
Date Received: N/A
: A % 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 ] 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,

05/18/02 L 7: 10

375 Paramount Drive, Suite 2, Raynham, Massachusetts 02767, (508) 822-9300, Fax (508) 822-3288. whale@whgrp.com
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Total Metals -
Client: TRC Environmental Lab Code: M-MA030

Project:  Lockheed Eco Risk Assessment EE}:])DZM(?OZ
. 0209002-04 SD
Case: N/A SDG: N/A Concentration Units:
ClientID:  OU2-1-SW e gL
Matrix: Water : . Date Collected: 08/28/02
Date Received: 08/31/02
Sampte Duplicate Percent
Parameter Result Result Difference Limit
Antimony 1.3 J i6 U X 10
Cadmium 024 U 12 U N/A 10
Copper 11 11 J 1 10
Lead 12 12 3 : 10
Nickel 18 U 9.2 U N/A 10
Zinc 21 ) 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 ' '

Concenlrations reported as calculated values, which includes rounding for significant figures. RPD values are reported based on the unrounded

calcujated resuit. W32 16:58

375 Paramount Drive, Suite 2, Raynham, Massachusetts 02767, (508) 822-9300, Fox (508) 822-3288, whale{@whgrp.com
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Lab Code: MA00030

Clent: TRC Environmental
Project:  Lockheed Eco Risk Assessment ETR: 0209002
Case: N/A SDG: N/A Instrument: ICP MS
Date: 01/01/02
Parameter Mass (amp) Backgreund RL (ug/L) MDL {(ug/L)
Antimony 121.00 1.0 0.059
Cadmiumn 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 12

N/A - Not Applicable
RL - Reporting Limit

09/20/02 09:32

375 Paramount Drive, Suite 2, Raynhanm, Massachusetts 02767, (508) 822-9300, Fax (508) 822-3288, whale@whgrp.com
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Client: TRC Environmental

Project: Lockheed Eco Risk Assessment

Case: N/A SDG: N/A

Integration
Time Concentration

Parameter (seconds) (ng/L)
Antimony N/A 5000
Cadmium N/A 5000
Copper NfA 5000
Lead N/A 5000
Nickel N/A 5000
Selenium N/A 5000
Zinc N/A 5000

N/A - Not Applicable

Lab Code: M-MA030

ETR: 0209002

Instrument; 1ICP MS

Date: 02/01/02

0H18/02 L T06

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

Lab Code: M-MA030

ETR: 0209002
Method: 3015

Client: TRC Environmental
Project: Lockheed Eco Risk Assessment
Case: N/A SDG: N/A
Initial Finat
Preparation  Volume  Volume
Client ID LabID Date {mf). (mfl)
Equipment Blank 0209002-01 9/16/2002 45 50
Laboratory Control Sample - High 091602L.CSHW?2 9/16/2002 45 50
Laboratory Control Sample - Low 091602LCSLW2 9/16/2002 45 50
ou1-1-sw . 0209002-02 9/16/2002 45 50
QU1-2-8W 0209002-03 9/16/2002 45 50
0OU2-1-8W 0209002-04 971642002 45 50
OU2-1-SW 0209002-04 DUP 9/16/2002 45 50
OU2-1-SW ) (205002-04 MSH -9/16/2002 45 50
OU2-1-8wW 020900204 MSL 9/16/2002 45 50
Preparation Blank 091602PBW2 9/16/2002 45 | 50

N/A - Not Applicable

0918402 1708

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

Project:  Lockheed Eco Risk Assessment

Case; N/A SDG: N/A

StartDate:  09/1872002 14:29

Analysis

Clieat ID Lab ID Dil Time Sb CdCuPb Ni Zn
Blank Blank(91R 14:29 B 11 0229PMIX XXX (X (X
Initial Calibration STDI0918 14:31 IC 1023 PMI XXX XXX
Initial Calibration STD20918 14:34 IC 1! 234PMEX [ XXX [X[X
initial Calibration STD30918 14:37IC 1| 0237PMI XX [X X [XIX
Initia] Calibration STD40918 14:40IC 1/ 240PMIX | XX | X | X |X
Icv ICV0918 1443 ICV 1| 243 PM| XX IXIX XX
ICB ICB0918 14:46 ICB 1| 0246 PMIX [ X | X | X | XX
ICSAS ICSA(0Y18 14:48 ICSA 1| 0248 PM | X XXX XX
ICSARBS ICSABO0918 14:51 ICS Y 251 PMIX | XX | XXX
Preparation Blank 091602PBW2 PB S| 25 aPMI XXX X XX
LCS Low 091602LCSLW2 LCSL 51 2S57TPMIX I XIX XXX
LCS High 091602LCSHW?2 LCSH 51 03:00 PM i
Equipment Blank 0209002-01 50003PMIX{X[X|IXIX{X
OuUl-1.8W 0209002-02 50 03:05PMIX X [XIX[XiX
0oU1-2-8W 0209002-03 5| O3:08PM (X [ X | X ([X{X (X
OlR-1-SW 0209002-04 5|03 HPMIXIXXIX|X|X
QuU2-1-SW 020900204 SD 5/ 03 14PMX | X1X X |X|X
CCcv CCV0918 15:17 CCV 1 03:17PM[X | X | XX | XX
CCB CCR09}18 15:20 CCB 1] 0320PM | X |X|X | XX |X
Qu2-1-8wW 0209002-04 DUP SI0322PM XX IXIX|XiX
0OU2-1-SW 0209002-04 MSL 51 032SPMIXIX 1 X (XX (X
OU2-1-SW 0209002-04 MSH 5] 0328 PM
ccvV - CCV0918 15:31 CCV 1 os31pM[X[x[X[xTX (X
CCB CCB0918 15:34 CCB 1 O334PM X {IX[X | X[X]X

N/A - Not Applicable
Dii - Dilution

Lab Code: M-MA030
ETR: 0209002

Sequence: MO091802B
Instrument: JCP MS

End Date: 09/18/2002 15:34

BT

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

Client: TRC Environmental

Project: Lockheed Eco Risk Assessment

Case: N/A SDhG: N/A

Start Date: 99/18/2002 15:40

Analysis

Client ID iasb ID Dil Time Se
Blank Blank0918 15:40 B 1] 0340 PM[X
Initial Calibration STDI09I8 1542 IC 11 0342 PM{ X
Initial Calibration STD20918 15451C 1] 0345 PM X
Initial Calibration STD30918 15:471C 1{ 03:47PM | X
Initial Calibration STD40918 1549 IC 1] 0349 PM i X
Icv ICV0918 1552 ICV 11 03:52PM X
iCB ICB0918 15:54 ICB 1l 0354 PM{X
ICSAS ICSAQ918 15:57ICSA 11 03:57PMI X
ICSABS ICSAB0918 15:59 ICSAR 1] 03:59PM I X
Preparation Blank 091602rBW2 PB 51 04:01 PM 1 X
LCS Low 091602LCSLW2 LCSL 51 04.04 PM I X
LCS High 091602LCSHW2 LCSH 51 04:06 PM
Equipment Blank 020900201 5{ 0408 PM | X
QUIL-1.8W 020900202 S 01T PM
OUl-2-8W 0209002-03 51 0413 PM
OuU2-1-8W 020900204 S| 04:15PM
OuU2-1-SwW 0209002-04 SD 51 04:18 PM
CCv CCVGOL8 1620 CCV P 0420 PMi X
CCB CCBO0O918 1622 CCB 1} 0422PMI X
OuU2-1-8W 0209002-04 DUP 51 0425 PM
ou2-1-SW 0209002-04 MSL 51 0427 PM
OU2-1-SW 0209002-04 MSH 51 04:30 FM
CCV CCV09i8 16:32 CCV 1] 432 PMIX
CCB CCB0918 16:34 CCB 1 0434 PM X

N/A - Not Applicable
Dil - Dilution

Lab Code: M-MA030
ETR: 0209002

Sequence: M091802C
Instrument: ICP MS

End Date: 09/1872002 16:34

0971802 17:13

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

Internal Standards Relative Intensity Summary

Lab Code: M-MA030
ETR: 0209002

Sequence: M091802B

End Date: 09/18/2002 15:34

Client: TRC Environmental

Project: Lockheed Eco Risk Assessment

Case: N/A 5DG: N/A

Stert Date:  09/18/2002 14:29
Client ID Lab ID Analysis Time Ge In Th
Blank Blank(918 14:29 02:29 PM 100.00 100.00 100.00
Initial Calibration STD10918 14:31 0231 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 0237 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 0243 PM 100.37 102.62 101.29
ICB ICB0918 14:46 02:46 PM 103.64 101.69 102.17
1ICSA ICSAD918 14:48 02:48 PM 98.26 96.78 97.13
ICSAB ICSABOY18 14:51 02:31 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
OuUl-.1.8W 0209002-02 SAM 03:05 PM 102.76 99.81 98.75
OJ1-2-5W 0209002-03 SAM 03.08 PM 102.58 101.36 101.13
0U2-1-8W 0209002-04 SAM 03:11 PM 103.10 102.88 101.05
OU2-1.8W 0209002-04 3D 03:14 PM 101.88 100.63 100.99
cCcv CCV0918 15:17 03:17PM 103.16 101.56 101.50
CCB CCBO0918 1520 0320PM 100.52 101,92 100.34
QU2-1-8W 0209002-04 DUP 0322 PM 102.72 101,22 101.70 -
OU2-1-8W 0209002-04 MSL 0325 PM 102.94 102.90 101.00
0U2-1-SW 0209002-04 MSH 03:28 PM 104.18 103.29 103.79
ccv CCVO0918 15:31 03:31 PM 101.45 102.52 100.65
CCB CCB0918 15:34 03:34 PM 100.79 100.62 99.79

m N/A - Not Applicable

i
1
i

09/1%/02 17:05

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

Lab Code: M-MAO30
ETR: 0209002

Sequence: M091802C

Client; TRC Environmental
Project: Lockheed Eco Risk Assessment
Case: N/A SDG: N/A
Start Date: 09/18/2002 15:40
Client ID Lab ID Analysis Time Ge
Blank Blank0918 15:40 03:40 PM 100.00
Initial Calibration STDI0918 1542 |  0342PM 100.82
Initial Calibration STD20918 1545 | 0345PM| 10162
Tnitial Calibration STD30918 15:47 0347PM| 10255
Initial Calibration STD40918 15:49 03:49 PM 100.19
icv ICV0918 15:52 03:52 PM 99.60
iICB ICB0918 15:54 03:54 PM 101,69
ICSA ICSA0918 15:57 03:57PM 100.07
iCSAB IC3AB0918 15:59 03:59 PM 99.29
Preparation Blank 091602PBW2 04:01 PM 103.06
Laboratory Control Sample | 091602LCSLW2 04:04 PM 102.41
Laboratory Control Sample | 091602LCSHW?2 04.06 PM 102.83
Equipment Blank 02090020} SAM 04:08 PM 102.81
OUl-1-8W 0209002-02 SAM | 04:11 PM 104.51
OUl-2-SW 0209002-03 SAM 04:13 PM 104.38
OU2-1-8wW 0209002-04 SAM 04:15 PM 104.77
Oou2-1-sw 0209002-04 SD 04:18 PM 102.10
CcCcv CCV(918 16:20 04:20 PM 101.49
CCB CCB0918 16:22 04:22 PM 99.65
QuU2-1-8W 0209002-04 DUP 0425 PM 101.50
QU2-1-8W 0209002-04 MSL 04:27 PM 100.37
QU2-1-8W 020900204 MSH 04:30 PM 99.48
CCV CCV0918 16:32 04:32 PM 100.23
CCB CCB0%18 16:34 04:34 PM 99.74

N/A - Not Applicable

End Date: 09/18/2002 16:34

031802 106

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

Woods Hole Group Environmental I.aboratories

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:

Metals

Client Sample ID Laboratory Sample ID
OUl1-1-88 0209002-10
OU1-2-88 0209002-11
OU1-3-88 0209002-14
0OU1-4-88 0209002-17
OUI-5-S8 0209002-20
OU1-6-88 0209002-21
QU1-7-88 0209002-22
OU1-8-SS 0209002-25
OU1-9-S5 0209002-26
QUI1-10-8S 0209002-27
0OU2-2-SS 0209002-28
OuU2-1-88 0209002-32
0OU2-5-S8 0209002-33
OU2-3-58 0209002-35
0U2-4-8S 0209002-36
REF-58 0209002-39

Soil samples associated with this data package were prepared by hotplate digestion and analyzed by ICP MS

{Method 6020). Samples analyzed for antimony were prepared by hot plate digestion utilizing hydrochloric acid to
better maintain this analyte in solution.

Specified reporting limits for some samples were not met because of the low percent solid of the sample yielding a

low dry weight digested. All of these samples contained measurable analyte concentrations above the reporting
limit.

Sample OUL-6-8S (Lab ID 0209002-21) was prepared in duplicate with a matrix spike, preparation blank and soil

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 except the following:

FIAREPORT\WWARRTEMP\TRC\1209002s50il.dot

Woods Hole Group Environmental Laboratories 375 Paramount Drive, Suite 2, Raynham, MA 02767-5150 Ph: 508-822-9300



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”, 10 indicate this QC failure.

2. Zinc: The RPD between the sample result and the serial diluetion was 12% and higher than the 10% method
acceptance limit. ANl 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: ﬁzﬂ/_mw Date: __9/23/02
oods Hole Group Environfental Laborataries

i

F\REPORT\WARRTEMPA\TRQ\0209002s0il dot
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Form Ila
Initial and Continuing Calibration Verification

Client: TRC Environmental Lab Code: M-MAO030
Project: Lockheed Eco Risk Assessment ETR: 0209002

Lab ID: See Below
Ce: e SPe: A Concentration Units: pg/L
Sequence:  M091602A 0 nis: pg

Instument: ICP MS

Initial Calibration ) Continuing Calibration
ICY0916 14:18 CCV0916 14:51 CCV0916 15:24
Parameter True Found % Rec True Found % Rec Found % Rec Limit
Cadmium 50.0 48.62 97.0 50.0 48.15 96.0 48.49 . 970 90-110
Copper 50.0 49.27 - 95.0 50.0 48.43 97.0 ' 48.41 91.0 90-i110
Lead 50.0 47.82 96.0 50.0 49.42 99.0 49.37 100.0 90-110
Nickel 50.0 50.60 101.0 50.0 49.60 99.0 49.11 98.0 90-110
Selenium 50.0 4961 99.0 . 500 48.23 96.0 49.34 99.0 90-110
Zinc 50.0 48.27 97.0. 500 49,12 98.0 - 49.06 98.0 90-110

[nitial and Continuing Calibration Seurce: Inorganic Ventures and SPEX

N/A - Not Applicable

09/18/02 15:43 z@
375 Paramount Drive, Suite 2, Raynham, Massachusetts 02767, (508) 822-9300, Fax (508} 822-3288, whale@whgrp.com




Form lla
Initial and Continuing Calibration Verification

Client: TRC Environmental - Lab Code: M-MA030
Project:  Lockheed Eco Risk Assessment ETR: 02090062

Cas N/A SDG N/A Lab ID: See Below
e: : . .
Sequence:  M091602A Concentration Units: pg/L

Instrument: ICP MS

' Initial Calibration Continuing Calibration

CCV0916 15:41
Parameter True Found % Rec True Found % Rec Limit
Cadmium ] 50.0 48.45 97.0 - 90-110
Copper 500 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 9.0 90-110
Zinc 50.0 © 48.57 97.0 90-110

Initial and Continuing Calibration Source: Inorganic Ventures and SPEX

N/A - Not Applicable

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

Client: TRC Environmental

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

Project: Lockheed Eco Risk Assessment

Initial and Continuing Calibration Verification

Lab Code: M-MAGQG30
ETR: 0209002
Lab I[D: See Below

Concentration Units: pg/L
Instrument; ICP MS

Continuing Calibration
CCv916 19:32

Initial Calibration

ICV0916 19:04
Parameter True Found % Rec Troe
Antimony 500 | 4850 970 | 500 |

CCV0916 20:00
Found % Rec Limit
46.83 94.0 90-110

Initial and Continuing Calibration Source: Inorganic Ventures and SPEX

N/A - Not Applicable

09/18/02 {5:43

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

Initial and Continuing Calibration Verification

Client: _TRC Environmental Lab Code: M-MA030
Project:  Lockheed Eco Risk Assessment ETR: 0209002
C N/A DG NA Lab ID: See Below
ase: : . .
traty :
Sequence: M091602D Concentration Units: pg/L.
Instrament: ICP MS
Initial Calibration _ Continuing Calibration
CCV0916 20:14
Parameter True Found % Rec True Found Limit
Antimony 1 s00 46.33 | 90110
Initial and Continuing Calibration Source: Inorganic Ventures and SPEX
N/A - Not Applicable
09/18402 15:43

375 Paramount Drive, Suite 2, Raynham, Massachusetts 02767, (508) 822-9300, Fax (508) §22-3288, whale@whgrp.com
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Form [la
Initial and Continuing Calibration Verification

Client: TRC Environmental Lab Code: M-MAO030
Project: Lockheed Eco Risk Assessment ETR: 0209002

C N/A SDG N/A Lab ID: See Below
A5¢: . Se .
Sequence:  M091702C Concentration Units: pg/L

Instrument: ICP MS

Initial Calibration Continuing Calibration
ICV0917 15:00 CCV0917 15:12
Parameter . True Found % Rec True Found % Rec Limit
Antimony r 500 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

373 Paramount Drive, Suite 2, Raynham, Massachusetts 02767, (508) 822-9300, Fax (508) 822-3288, whale@whgr]u.com
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Case:

Client:
Project:

Sequence:

Form III
Blanks

TRC Environmenial
Lockheed Eco Risk Assessment

N/A

SDG:

M091662A

N/A

Lab Code: M-MA030
ETR: 0209002

Lab ID: See Below
Concentration Units: pg/L

Instrument: ICPF MS

Parameter ICB0916 14:20 091202PBS2 £ CCB0916 14:54 CCB0916 15:27 CCB0916 15:44
Cadmium 0.11 U 0.055 3] 0.11 U 0.11 U 0.11 U
Copper 0.13 U 0.070 U 0.13 U 0.13 U.| 013 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 038 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.

MN/A - Not Applicable
£ - Concentration Units: mg/Kg

A9 1802 15:43

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



Form III
Blanks
Client: TRC Environmental ~ Lab Code: M-MA030
Project:  Lockheed Eco Risk Assessment ETR: 0209002
c N/A SDG N/A Lab ID: See Below
ase: : . o
Sequence:  M091602D Concentration Units: pg/L.
Instrument: ICP MS
Parameter ICB0%916 19:06 091202PBS3 £ CCB091619:34 CCB0916 20:02 CCB0916 20:16
Antimony | 041 ) | 020 U | 040 U | 040 U | 040 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

£ - Concentration Units: mg/Kg

09/18/02 15:35 »
~5

375 Paramount Drive, Suite 2, Raynham, Massachusetts 02767, (508) 822-9300, Fax (508) §22-3288, whale@whgrp.com



Form IIT

Blanks

Client: TRC Environmental Lab Code: M-MAG30

Project: Lockheed Eco Risk Assessment ETR: 0209002

C N/A SDG N A Lab ID: See Below

asc. : . .
Sequence: M091702C Concentration Units: pg/L
Instrument: ICP MS

Parameter ICBG917 15:02 CCB0917 15:14
Antimoay | 0.42 J | o040 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

~
09/1BA2 15:43 groe 7

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



Form IV
Interference Check Sample
Initial
Client: TRC Environmental Lab Code: M-MA030
Project:  Lockheed Eco Risk Assessment ETR: 0205002
c N/A SDG N/A Lab ID: See Below
ase: : i L
Sequence: = M091602A Concc.ntrat]on Units: pg/L.
‘ ) Instrument: ICP MS
ICSA0916 14:23 ) ICSAB0O916 14:26*
Percent Recovery Percent Recovery
Parameter True Found Recovery Limits True Found Recovery Limits
Cadmium 1 20 21 103 80-120
Copper 1 20 21 101 80-120
Lead 0 20 20 M 80-120
Nickel 1 20 21 102 80-120
Selenfum 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 (excludmg interference elements).

-

W02 1349 o,

375 Paramount Drive, Suite 2, Raynham, Massachusetts 02767, (508) 822-9300, Fax (508) 822-3288, whale@whgrp.com
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Form IV
Interference Check Sample
Initial

Lab Code: M-MAO030

Client: TRC Environmental
Project:  Lockheed Eco Risk Assessment ETR: 0209002
Cas N/A DG .NIA Lab ID: See Below
e: : . .
: Concentration Units;
Sequence:  M091702C ation Hg/L
Instrument: ICP MS
1CSA0917 15:05 ICSAB0917 15:07*
Percent  Recovery 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 JCSA (excluding interference elements).

W82 1549 TRE
Eom

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



FormV

Matrix Spike - Low
Total Metals

Client: TRC Environmental Lab Code: M-MA030

Project:  Lockheed Eco Risk Assessment ETR: 0209002

c N/A DG NIA Lab ID: See Below

ase: : . o

Client ID: OU1-6-SS Concentration Units: mg/Kg

Matrix: Soil Date Collected: 08/29/02

Percent Solid: 13.9 Date Received: 08/31/02
Lab ID: 0209002-21 0209002-21

Spiked Sample Matrix Spike % Recovery
Parameter Cone, Conc. Conc. % Recovery Limits
Antimony 11 1.6 6.6 47N 75-125

N - Spike recovery outside control limits.
N/A - Not Applicable

Concentrations reported as caloulated values, which includes rounding for significant figures. Percent recoveries and RPD values
are calculated from the unrounded results. ' 9w 15:32 30

375 Paramount Drive, Suite 2, Raynham, Massachusetts 02767, (508} §22-9300, Fax (508) 822-3288, whale(@whgrp.com




Form V
Matrix Spike - High

Total Metals
Client: TRC Environmental Lab Code: M-MA030
Project:  Lockheed Eco Risk Assessment ETR: 0209002
. Lab ID: See Below
Case: N/A SDG: N/A Concentration Units: mg/Kg
Client ID: 0U1-6-SS )
Matrix: Soil _ Date Collected: 08/29/02
Percent Solid: 13.9 Date Recetved: 08/31/02
Lab ID: 0209002-21 0209002-21
Spiked Sample Matrix Spike % Recovery
Parameter Conc. 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 Applicabie

Concentrations reported as calculated values, which includes rounding for significant figures. Percent recoveries and RPD values
are calculated from the unrounded results. ' 91802 1531 24

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

Total Metals

Client: TRC Environmental Lab Code: M-MA030

Project:  Lockheed Eco Risk Assessment ETR: 0209002

Case: N/A SDG: NIA Lab ID: 0209002-21

C:]iis;t ID:  OUL6-SS ' Concentration Units: mg/Kg

Matrix: Soil Date Collected: 08/29/02

Percent Solid: 13.9 Date Received: 08/31/02
Lab ID: 0209002-21 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 results.

09118102 15:32

375 Paramount Drive, Suite 2, Raynham, Massachusetts 02767, (508) 822-9300, Fax (508) 822-3288, whale@whgrp.com
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Form VI
Buplicate
Total Metals
Client: TRC Environmental Lab Code: M-MA030
Project:  Lockheed Eco Risk Assessment ETR: 0209002
Ca NIA SDG N/A Lab ID: 0209002-21 DUP
se: : . .
ClientID:  OU1-6-SS Concentration Units: mg/Kg
Matrix: Soil Date Collected: 08/29/02
Percent Solid: 13.9 Date Received: 08/31/02
Sample Duplicate Percent RPD
Parameter Result Result RPD Limit
Antimony 1.6 1.7 5 20
Cadmium 4.5 5.0 11 20
Copper 3900 3800 3 20
Lead 420 440 3 20
Nickel 52 56 8 20
Selenium 1.6 1.5 5 20
Zinc 400 420 5 20

N/A - Not Applicable

Concentrations reported as calculated values, which includes rounding for significant l"lgures: RPD values are reported based on the unrounded

calculated resuit.

09/18/02 15:30 33

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



Form VII
Laboratory Control Sample

Total Metals
Client: TRC Environmental Lab Code: M-MA030
Project:  Lockheed Eco Risk Assessment ETR: 0205002
Lab ID: 09120252LCSDB035
Case: N/A SDG: N/A Concentration Units:
Client ID: Laboratory Control Sample ) - mg/Kg
Matrix: Seil Date Collected: N/A
Percent Solid: 100.0 Date Received: N/A
% Recovery
Parameter Conc. % 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, which includes rounding for significant figures. Percent recoveries and RPD values
are calculated from the varounded results.

05/18/02 15:28

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

Total Metals

Client: TRC Environmental Lab Code: M-MA030

Project: Lockheed Eco Risk Assessment ETR: 0205002

C N/A SDG N/A Lab ID: 091202S83LCSD035

ase: : . ,

Client ID: Laboratory Control Sample Concentration Units: mg/Kg

Matrix: Soil Date Collected: N/A

Percent Solid: 100.0 Date Received: N/A

% Recovery

Parameter Conc. % Recovery : Limits
Antimony i 16 47 0-228

N/A - Not Applicable

Laboratory Control Sample Source: ERA D035

Concentrations reported as calculated values, which includes rounding for significant figures. Percent recoveries and RPD values
are calculated from the unrounded results. onsoziszs 3L

375 Paramount Drive, Suite 2, Raynham, Massachusetis 02767, (508) 822-9300, Fax (508) 822-3288, whale@whgrp.com
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Form IX
Serial Dilution
Total Metals
Client: TRC Environmental Lab Code: M-MA030
Project:  Lockheed Eco Risk Assessment ETR: 0209002
Lab ID: 0209002-21 SD

Case: N/A SDG: N/A . .

Client ID:  OUI-6SS Concentration Units: mg/Kg

Matrix: Soil . - Date Collected: 08/29/02

Percent Solid: 13.9 Date Received: 08/31/02

Sample Duplicate Percent

Parameter Result Result Difference Limit
Antimony 1.6 28 U X 10
Cadmium ) 4.5 : 4.7 6 10
Copper 3900 3900 0 10
Lead 420 440 3 10
Nickel 52 53 3 10
Selenium - 1.6 1.7 U X 10
Zinc 400 450 12E 10

E - Estimated due to Interference.

U - The analyte was analyzed for but not detected at the sample specific level reported.

X -1t 1s not possible to calculate RPD, one result is below the detection limit, the other is abovc 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. 0911802 15:32

375 Paramount Drive, Suite 2, Raynham, Massachusetts 02767, (508) 822-9300, Fax (508) 822-3288, whale@whgrp.com
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H% Client:
8 Project:

Form X

Method Detection Limits (Annually)

TRC Environmental
Lockheed Eco Risk Assessment

Lab Code: M-MA030
ETR: 0209002

Case: N/A SDG: N/A Instrtument: ICP MS
Date: 01/01/02
Parameter Mass (amp) Background RL {(pg/L) MDL (pg/L)
Antimony 121.00 0.50 0.40
Cadmium 114.00 0.20 .11
Copper 63.00 0.20 0.13
Lead 208.00 0.50 0.44
Nickel 60.00 0.50 0.21
Selenium 82.00 0.50 0.20
Zinc 66.00 2.0 0.55

N/A - Not Applicable
RL - Reporting Limit

0971802 15:43

375 Paramount Drive, Suite 2, Raynham, Massachusetts 02767, (508) 822-9300, Fax (508) 822-3288, whale@whgrp.com
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Form XII
ICP Linear Ranges (Annually)
Client: TRC Environmental
Project: Lockheed Eco Risk Assessment
Case: N/A SDaG: N/A
Integration
Time Concentration
Parameter {seconds) {ng/L)
Antimony N/A 5000
Cadmium N/A 5000
Copper N/A 5000
Lead N/A 5000
Nickel N/A 5000
Selenium N/A 5000
Zinc N/A 5000

N/A - Not Applicable

Lab Code: M-MA030
ETR: 0209002

Instrument: ICP MS
Date: 02/01/02

09/18/02 15:49 P
o5

375 Paramount Drive, Suite 2, Raynham, Massachusetts 02767, (508) 822-9300, Fax (508) 822-3288, whale@whgrp.com
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Form X1
Preparation Log

Client: TRC Environmental Lab Code: M-MAG30

Project:  Lockheed Eco Risk Assessment ETR: 0205002

Case: N/A SDG: N/A Method: 3050:2T

Final
Preparation Weight Volume

Client ID Lab ID Date ® (ml)
Laboratory Control Sample 09120282LCSD035 9/12/2002 1.03 100
OUl1-1-88 0209002-10 9/12/2002 2.09 100
OU1-10-88 0209002-27 9/12/2002 2.18 i00
0UJ1-2-8S 0209002-11 9/12/2002 1.74 100
OU1-3-88 0209002-14 9/12/2002 1.74 100
QU1-4-88 0209002-17 9/12/2002 191 100
OUl1-5-88 0209002-20 9/12/2002 2.57 100
OUl1-6-58 0209002-21 9/12/2002 209 100
0OU1-6-S8 0209002-21 DUP 9/12/2002 198 100
Oul1-6-88 0209002-21 MSH 9/12/2002 2.15 100
OuU1-6-55 0209002-21 MSL 9/12/2002 2.28 100
QUI1-7-88 0209002-22 9/12/2002 1.9 100
OU1-8-88 0209002-25 9/12/2002 2.55 100
QU1-9-88 0209002-26 9/12/2002 1.95 100
ou2-1-88 0205002-32 9/12/2002 2.19 100
0Uz2-2-88 02090062-28 9/12/2002 1.89 100
0OU2-3-88 0209002-35 9/12/2002 1.99 100
QU2-4-88 0209002-36 9/12/2002 1.96 100
OU2-5-88 0209002-33 9/12/2002 1.83 100
Preparation Blank 091202PBS?2 9/12/2002 1 100
REF-8S 0209002-39 9/12/2002 2.06 100

N/A - Not Applicable

T OWIR/02 15:49

3735 Paramount Drive, Suite 2, Raynham, Massachusetts 02767, (508) 822-9300, Fax (508) 822-3288, whale@whgrp.com
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Form XIII
Preparation Log

TRC Environmental Lab Code: M-MAO030
Project:  Lockheed Eco Risk Assessment ETR: 0209002
Case: N/A SDG: N/A Method: 3050:1T
Final
Preparation  Weight - Volume
Client ID Lab ID Date ® {ml)
Laboratory Control Sample 09120283LCSD0O35 9/12/2002 | 100
OU1-1-88 0209002-10 911272002 2.15 100
0OU|-10-88 0209002-27 9/12/2002 3.3 100
OuU1-288 0209002-11 971272002 2.39 100
OUl-3-58 0209002-14 9/1272002 2.35 100
OU14-88 0209002-17 9/12/2002 2.73 100
OU1-5-88 0209002-20 $/12/2002 2.81 100
QU1-6-88 0209002-21 9/12/2002 261 100
OU1-6-88 0209002-21 DUP 9/12/2002 232 100
OU1-6-88 0209002-21 MSL 9/12/2002 2.71 100
OU1-6-S8 0209002-21 PDS 9/1212002 2.61 100
QU1-7-588 0209002-22 9/12/2002 2.62 100
OU1-8-88 0205002-25 9/12/2002 27 100
QOU]-9-88 020%002-26 9/12/2002 3.14 100
OuU2-1-88 0209002-32 5/12/2002 261 100
QU2-2-88 020900228 9/12/2002 2.12 100
0U2-3-58 0209002-35 9/12/2002 2.32 100
0U24-88 0205002-36 5/12/2002 3.38 100
QU2.5-88 0209002-33 9/12/2002 2.23 100
Preparation Blank 091202FPBS3 9/12/2002 1 100
REF-58 0209002-39 9/12/2002 3.06 100
Laberatory Comrot-Sampic 09160253EC3PO35 5162002 —-02 —H0—-7T;
Preparation Blank 091602PBS3 9/16/2002 1 100 W]{,Q{ (4 1 0L

N/A - Not Applicable

OH19/02 16:07

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

Analysis Run Log

Client: TRC Environmental

Project: Lockheed Eco Risk Assessment

Case: N/A SDG: N/A

Start Date:  09/16/2002 14:04

Analysis

Client ID Lab ID Dil Time CdCuPb Ni Se Zn
Blank Blank0916 14:04 B 1] 0204 PMIXIX (X |X]Xx[x
Initial Calibration STD10916 14:06 IC 1 ozoePMIXIX XXX [X
Initial Calibration STD20916 14:09 IC 1 02209 PM{X !X [X|X|X|[X
Initial Calibration STD30916 14:12 IC HHO2Z1IZPMIX X[ XXX |X
Initial Calibration STD40916 14:15 IC 1 o2sPMiX X [ XXX |[X
Icv ICV0916 14:18 ICV 1| 0218 PM|X X {X|X{X|X
iICB ICB0916 14:20 ICB 1fez20PMiX|X|X|x[X]X
ICSAS ICSA0916 14:23 ICSA 1] 0223 PMIX XXX XX
ICSABS ICSAB0916 14:26 ICSAB 1| 0226 PM{X [X|{X[X{X|X
Preparation Blank 091202PBS2 PB s 0220 PMIX (X[ X[X|X]X
ERA D035 09120282LCSD035D03§ 5| 0231 PM|X [ X | X|X{X (X
QU1-1-88 0209002-10 s| 0234 PMIX [ X[ X[X]X|X
OU1-2-8§ 0209002-11 5| 0237PMIX [ XIX|X{X]{X
QU1-3-88 0209002-14 S| 0240 PM X | XXX 1X|X
OU1-4-88 0209002-17 5| 0243 PM | X | X{XIXIX X
OU1-5-SS. 0209002-20 5| 0245 PM|X [ X{X|XIX{X
OU1-6-8S: 0209002-21 5| 02:48PMIX [ XIX|X]|X{X
ccv CCV0916 14:51 CCV 1] 0251 PM|X [ XIX XXX
CCB CCB0916 14:54 CCB 1{ 0254 PM | X [ XXX XX
QU1-6-S88 0209002-21 SD S| 0257TPM | X [ XXX | X)X
OUI1-6-SS 0209002-21 DUP 5 0259PM | X [ XX [X{X{x
0OU1-6-SS 0209002-21 MSL s| 03:02PM
0UI-6-SS '10209602-21 MSH s| 03:05PM X | X [X[X XX
OU1-7-88 0209002-22 5| 03:08PM|X X [X|X[X]IX
QUI1-8-SS 0209002-25 5| 3:1PM|X[X[X[X[X]X
0UL-9-88 0209002-26 S| 0B13PM[X [ XIX[X|X{X
QU1-10-SS 0209002-27 5| 0316 PM|X [ X[X[X|X]X
0OU2-2-88 0209002-28 SLOR9PM | X [X [ XX IX{X
OU2-1-88 0209002-32 50322 PM|X[X X[ XXX
ccv CCV0916 15:24 CCV 1| 03:224PM|X [ X X [x1X]X
CCB CCB0916 15:27 CCB 1] o327eM[X [ X[ x[x1x]x
0U2-5-SS 0209002-33 5| 03:30PM X [ X[ XXX [X
OU2-3-S8 0209002-35 sl o333 pM|x|x | X|x[xIx
QU2-4-88 0209002-36 5| 03:36PM X [X[X[X[XIX
REF-SS 0209002-39 5| 03:38PM[X|X|X|X | XX
ccv CCV0916 15:41 CCV 1 o1 PM|X [ XX [X[X]X
CCB CCB0916 15:44 CCB 1| 03:44PM | X [ X [X[X[XIX

N/A - Not Applicable
Dil - Dilution

Lab Code: M-MA030
ETR: 0209002

Sequence: M091602A
Instrument: ICP MS

End Date: 09/16/2002 15:44

09/18/02 16:03

375 Paramount Drive, Suite 2, Raynham, Massachusetts 02767, (508) §22-9300, Fax (508) 822-3288, whale@whgrp.com
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Form XIV
Analysis Run Log

Client: TRC Environmental
Project: Lockheed Eco Risk Assessment

Case: N/A SDG: N/A

Start Date: 09/16/2002 18:52

Analysls

Client ID Lab ID Dil Time Sh
Blank Blank(916 18:52 B 1} 06:52 PM | X
Initial Calibration STD10916 18:54 IC 1| 06:54PM | X
Initial Calibration STD20916 18:57 IC 1| 06:57PM| X
Initial Calibration STD30916 18:59 IC 1] 06:59 PM | X
Initial Calibration STD40916 19:01 IC 1| 07201 PM [ X
ICV ICV0916 19:04 ICV 1| 07:04 PM | X
ICB 1CB0916 19:06 1CB 1| 07:06 PM | X
ICSAS ICSA0916 19:08 ICSA 1] 07:08 PM| X
1CSABS ICSABO916 19:11 ICSAE 11 07:11PM | X
Preparation Blank 091202PBS3 PB 51 0T:13PM | X
ERA D035 ) 09120283LCSD035 D033 5| 07:15PM | X
OU1-1-S8 0209002-10 5| 07:18PM | X
OouUl.2-8§ - 0209002-11 5| 07T:20PM [ X
OU1-3-88 ‘ 0209002-14 5| 07:22PM | X
OU1-4-88 0209002-17 5|1 07:25PM [ X
OU1-5-§8 0209002-20 5| 07:27PM | X
OU1-6-58 0209002-21 5| 0729 PM | X
CCcv CCV0916 19:32 CCV 1] 07:32PM | X
CCB CCB0916 19:34 CCB 1} 07:34PM | X
0OU1-6-8S 0209002-21 SD 5| 0736 PM | X
OU1-6-58 0209902-21 DUFP 5] 07:39PM | X
OU1-6-58 0209002-21 MSL 51 0741 PM | X
OU1-6-S8 020%002-21 PDS 5| 07:43PM

0U1-7-88 0209002-22 5| 0746 PM| X
OUI-8-SS 02090602-25 5| 07:48PM| X
0OUI1-9-8S 0209002-26 5] 050 PM | X
OU1-10-S8 0209002-27 5] 07:53PM | X
0U2-2-58 0209002-28 5] 07:55PM | X
QU2-1-58 0209002-32 5| 07:57TPM | X
ccv CCV0916 20:00 CCV 1| 08:00PM | X
CCB CCB0916 20:02 CCB 1| 08:02PM| X
0QU2-5-85 0209002-33 5| 08:04 PM| X
OU2-3-588 0209002-35 5| 0B:07PM | X
0U2-4-58 0209002-36 51 08:09PM | X
REF-88 0209002-39 5) 08:11PM| X
CcCv CCV0916 20:14 CCV 1] 08:14PM | X
CCB CCB0916 20:16 CCB 1| 08:16PM | X

N/A - Not Applicable
Dil - Dilution

Lab Code: M-MA030
ETR: 0209002

Sequence: M091602D
Instrument: ICP MS

End Date: 09/16/2002 20:16

09/18M02 16:04

375 Paramount Drive, Suite 2, Raynham, Massachusetts 02767, (508) 822-9300, Fax (508) 822-3288, whale@whgrp.com
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Form XTIV
Analysis Run Log
Client: TRC Environmental
Project: Lockheed Eco Risk Assessment
Case: N/A SDG: N/A
Start Date:  09/17/2002 14:48
Analysis
Client ID Lab ID Dil Time Sb
Blank Blank0917 14:48 B 1| 02:48 PM [ X
Initial Calibration STD10917 14:51 IC 1| 02:51 PM | X
" Initial Calibration STD20917 14:53 IC 11 02:53PM | X
Initial Calibration STD30917 14:55 IC 1} 02:55PM X
Initial Calibration STD40917 14:58 IC i| 02:58 PM|X
ICV ICV0917 15:00 ICV 1| 03:00PM|X
ICB ICB0917 15:02 ICB 1] 03:02PM|X
ICSAS ICSA0917 15:05 ICSA 1| 03:05PM | X
ICSABS ICSAB0917 15:071CSAR 1| 03:07PM | X
0U1-6-85 0209002-21 PDS 5| 03:09 PM | X
CCV CCV0917 15:12 CCV 1{ 03:12PM | X
CCB CCB0917 15:14 CCB 1] 03:14PM | X

N/A - Not Applicable
Dil - Dilution

Lab Code: M-MA030
ETR: 0209002

Sequence: M091702C
Instrument: JCP MS

End Date: 09/17/2002 15:14

09/18/02 16:05

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

Internal Standards Relative Intensity Summary

Client: TRC Environmental Lab Code: M-MA030
Project:  Lockheed Eco Risk Assessment ETR: 0209002
Case: N/A SDG: N/A Sequence: M(91602A
Start Date:  09/16/2002 14:04 End Date: 09/16/2002 15:44
Client ID Lab ID Analysis Time Ge 1] Th
Blank Blank(¥916 14:04 02:04 PM 100.00 100.00 100.00
Initial Calibration STD10916 14:06 02:06 PM 102.12 104.04 104.65
Initia]l Calibration STD20916 14:09 02:09 PM 101.91 103.30 103.41
Initial Calibration STD30916 14:12 02:12 PM 100.33 103.51 103.94
Initial Calibration STD40916 14:15 02:15PM| 10590 105.43 103.91
ICV ICV0916 14:18 02:18 PM 109.04 107.74 108.17
ICB ICB0916 14:20 02:20 PM 106.50 106.12 104.03
ICSA ICSA0916 14:23 0223 PM|  100.65 9921 99.88
ICSAB ICSAB0916 14:26 02:26 PM 97.98 96.69 101.56
Preparation Blank 091202PBS2 02:29 PM 100.18 100.87 103.94
Laboratory Control Sample | 09120282LCSD035 02:31 PM 98.39 100.83 104.43
OU1-1-SS 0209002-10 SAM 02:34 PM 102.97 102.76 107.62
OuU1-2-SS 0209002-11 SAM 02:37 PM 105.25 105.52 109.52
OUI1-3-88 0209002-14 SAM 02:40 PM 104.04 104.82 107.85
OuU1-4-85 0209002-17 SAM 02:43 PM 101.66 102.29 105.91
QOU1L-5-S8 0209002-20 SAM 02:45 PM 100.45 102.25 107.00
OU1-6-S8 0209002-21 SAM 02:48 PM 99.07 103.08 106.51
cCcv CCV0916 14:51 02:51 PM 97.42 98.85 102.18
CCB CCB0916 14:54 02:54 PM 98.07 96.90 101.43
OU1-6-8S 0209002-21 SD 02:57 PM 96.49 99.53 101.02
0U1-6-88 0209002-21 DUP 02:59 PM 99.22 100.93 105.58
OuU1-6-88 0209002-21 MSL 03:02 PM 99.66 100.15 107.12
OUI-6-588 0209002-21 MSH - | 03:05PM|  100.65 98.43 106.85
OU1-7-88 0205002-22 SAM 03:08 PM 96.96 98.65 101.50
OUI1-8-88 0209002-25 SAM 03:11 PM 96.69 - 98.13 101.43
QU1-9-88 0209002-26 SAM 03:13 PM 95.97 97.48 100.43
OU1-10-88 0209002-27 SAM 03:16 PM 95.60 96.38 100.58
0OU2-2-SS 0209002-28 SAM 03:19PM 103.86 103.35 111.797
0OU2-1-8§ 0209002-32 SAM 03:22 PM 100.02 99.47 102.89
cCcv CCV0916 15:24 03:24 PM| 9671 98.85 99.92
CCB CCBO916 15:27 03:27PM 95.25 97.13 10138
OU2-5-88 0209002-33 SAM 03:30PM|  100.65 10322 106.73
0QU2-3-88 0209002-35 SAM 03:33 PM 97.87 101.54 105.42
OU2-4-88 0209002-36 SAM 03:36 PM 96.93 98.72 102.30
REF-88 0209002-39 SAM 03:38 PM 94.18 95.38 97.89
CCcv CCV09216 15:41 03:41 PM 94.36 94.69 99.23
CCB CCB0916 15:44 03:44PM| 9431 94.9] '99.51

N/A - Not Applicable

09/18/02 15.47

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

Internal Standards Relative Intensity Summary

Client: TRC Environmental
Project: Lockheed Eco Risk Assessment
Case: N/A SDG: N/A
Start Date:  09/16/2002 18:52
Client ID Lab ID Analysis Time In
Blank Biank0916 18:52 06:52 PM 100.00
Initial Calibration STD10916 18:54 06:54 PM 98.55
Initial Calibration STD20916 18:57 06:57 PM 98.19
Initial Calibration STD30916 18:59 06:59 PM 101.17
Initial Calibration STD40916 19:01 07:01 PM 99.71
IcyY ICV0916 19:04 07:04 PM 98.79
ICB ICB0916 19:06 07:06 PM 103.35
ICSA ICSA0916 19:08 07:08 PM 94.86
ICSAB ICSABO916 19:11 07:11 PM 92.03
Laboratory Control Sample | 091202S831.CSD035 07:15 PM 90.58
OUl-1-8S 0209002-10 SAM 07:18 PM 90.00
OUI-2-58 0209002-11 SAM 07:20 PM 89.98
OUI-3-8S 0209002-14 SAM 07:22 PM 88.23
0OUl-4-58 0209002-17 SAM 07:25 PM 89.68
OU1-5-88 0209002-20 SAM 07:27 PM 89.72
OUI1-6-58 0209002-2]1 SAM 07:29 PM 88.49
CCV CCV0916 19:32 07:32 PM 92.93
CCB CCB0916 19:34 07:34 PM 96.89
OU1-6-S8 0209002-21 SD 07:36 PM G62.58
OUI1-6-S8 0209002-21 DUP 07:39 PM 89.15
QUI1-6-58 0209002-21 MSL 07:41 PM 89.37
OU1-6-S8 0209002-21 PDS 07:43 PM 89.76
QU1-7-88 0209002-22 SAM 07:46 PM 29.40
QU] -8-88 0209002-25 SAM 07:48 PM 90.16
OU1-9-58 0205002-26 SAM 07:50 PM 88.36
OUI1-10-88 0209002-27 SAM 07.53 PM 88.58
QU2-2-S5 0209002-28 SAM 07:.55 PM 88.39
0OU2-1-88 0209002-32 SAM 07:57 PM 90.90
ccv CCV0916 20:00 08:00 PM 97.33
cCB CCB0916 20:02 08:02 PM 97.80
QU2-5-88 0209002-33 SAM 08:04 PM 90.29
QuU2-3-88 0209002-35 SAM 08:07 PM 77.23
QU2-4-SS 0209002-36 SAM 08:09 PM 92.77
REF-SS 0209002-39 SAM 08:11 PM 95.00
CCV CCV0916 20:14 08:14 PM 100.87
CCB CCB0916 20:16 08:16 PM 100.77

N/A - Not Applicable.

Lab Code: M-MA030

ETR: 0209002

Sequence: M091602D

End Date: 09/16/2002 20:16

09/18/02 15:48

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

Lab Code: M-MAO030
ETR: 0209002

Sequence: M091702C

End Date: 09/17/2002 15:14

Form XVI
Client: TRC Environmental
Project: Lockheed Eco Risk Assessment
Case: N/A SDG: N/A
Start Date: 09/17/2002 14:48
Client ID Lab ID Analysis Time 1In
Blank Blank0917 14:48 02:48 PM 100.00
Initial Calibration STD10917 14:51 02:51 PM " 99.12
Initial Calibration STD20G917 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
(4% ICV0917 15:00 03:00 PM 97.80
ICB ICB0917 15:02 03.02 PM 97.50
IC5A ICSA0917 15:05 03:05 PM 93.39
ICSAB ICSABO0917 15:07 03:07 PM 92.28
0OU1-6-38 0209002-21 PDS 03:09 PM 89.59
CcCcv CCV0917 15:12 03:12PM 92.69
CCB CCB0917 15:14 03:14 PM 94.08
|
n
!
!
|
|
|
|
|
I
|
N/A - Not Applicable

!
|
t
|
t
|
!
|
|
|
i
l
|
|
|
|
|
7

09/18/02 15:49 4%
46

75 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 | of ‘

No, WHG Courier pick-up / Hand delivered

Yes, Tracking #: o Back,
No, Unavailable / N/A
Number of coolers received for this project delivery:

Is bill of lading retained?

2

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,

A2 C TR

d,3 RGun, 4,3 Temp. Blank, / NA

< Yes X No
< XYesDI No

Cooler 1:
Temperature(s} taken from:

Were samples received on ice?

Chain-of-Custody present?

Complete? Yes / No
Custody seals present on Cooler? Yes /CNo D
on Bottles? Yes
Intact? Yes / No K_N/A

Note: Affix custody seals to back of this page.
CXYes>/! No .. -

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

Were sample containers intact? If No, list samples: >

Were 5035 VOA soils, or VPH soils, covered with MeOH?

N

Yes / No
If No, list samples: >

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

Yes / No If Na, list samples: -2
{f chemical preservation is appropriate - Chemical preservation OK for ALL samples? |
Were samples field preserved? l No / NA '
(Jc=HCl [0 M=MeOH []S=H,S04 - es/ / No /[ NA
[H=NaOH  JX] N=HNO, [J Other___ [] U=Unknown If No, list samples below:
Préservation (pH) verified at lab for EVERY bottle? (Not; VOA / VPH / Sulfide) @N‘ch ”\7 J:sha’ dotes ”/30[02, ,_L
If No, why?: @ 2 Jor 12 or  NO 5‘105[‘3! b 5730 o
Were samples received within hold time?_Yes J No If No, list samples: > 12) Sanples oV p“j&’—- 3‘f 3( o<

Discrepancy between samples rec’d & COC ? (Yesy No  If Yes, list samples: >

Was the Project Manager notified of any other problems? Yes / No/ N/A

Date:

Project Manager Acknowledgement:

Client: 4‘?6 iﬂ_\) ; '(‘OI\MPJ\"(Q\ Receipt Date: g{a‘ oz

Project: [ g Log-in Date: - 9 /3 /02’

ETR #: 520G o2 Inspection by: MIZ- / /" [ Login by: Ay
ALL SECTIONS BELOW MUST BE COMPLETED K Comments / Notes

Were samples shipped?  CTYes, SFedEx / UPS / Other:

"Sample storage freezer #:

Sample storage refrigerator #:

Cooler 2: Cooler 3:
Cooler 4 Coolers:
Cooler 6: Cooler 7:
More:

Dip No7 receur
Z, — NIV

Dol -

All 0ak> ¥t «,\/a_, e Ir/ao/oz. -

Borzies Labdled ?jz.l?/.n_ :—97&1161-—

Please use back for any additional notes!

13RIAF
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1
Sample Receipt Checklist
Page 1 of
Client: .7——/ /Z C Receipt Date: (? _ 5‘ D2~
“ _Project: LDC_K\'\G.Q d Log-in Date: i, |
ETR #: 03090072 In.spection by: EB _ L\ogin by: e
' ALL SECTIONS BELOW MUST BE COMPLETED Comments / Notes
Were samples shipped? Yes, FedEx_/ UPS / Other: . -
l No( WHG Courier pick-up™¥, Hand delivered ~ | S2ple storage refrigerator #:____
Is bill of lading retained? ch,Ykm:{iug #: r Sample storage freezer #:
No, Unavailable ¢ N/A > -
' Number of coolers received for this project delivery: /
Indicate cooler temperature upon opening (if multiple coolers, record all-temps}): Cooler 2: Cooler 3:
Note: If all coolers are 2-6°C, use one checklist, if NOT, use separate checklists ) : .
l and note all samples received above 6°C. Cooler 4 Cooler5:
Cooler 1: ¢ ' Cooler 6: Cooler 7:
' Temperature(s) taken from: { 2 G IR Gun, ‘ Temp. Blank, / N/A
More:_
Were samples received on ice? % /! No
l Chain-of-Custody present? { No :
Complete? 9 / No
' Custody seals present on Cooler? Yes / %)
on Bottles? Yes //No)
Intact? Yes / No / N/A
l Note. Affix custody seals to back of this page.
Were sample containers intact? @ ! No . - IfNo,list samples: =
I Did VOA waters contain headspace (>5mm)? Yes/ No If Yes, list samples: -
Were 5035 VOA soils, or VPH soils, covered with MeOH? Yes / No
' . If No, list samples: =
Was a sufficient amount of sample received for each test indicated on the COC?
Yes / No If No, list samples: >
I {f chemical preservation is appropriate - Chemical preservation OK for ALL samples?
Wete samples field preserved? Yes / @ /! N/A Ye | No | NA
[Jc=HCl [] M=MeOH [ S=H,S04 ° °
I [JH=NaOH O N=HNO, [ Other: [7 U= Unknown If No. list samples below:
Preservation (pH) verified at lab for EVERY botile? (Not: VOA / VPH / Sulfide)
YES: <2 or >12(CN) or NO
If No, why?:
Were samples received within hold time? (Yes// No If No, list samples; 2>
l Discrepancy between samples rec’d & COC? Yes/ No  If Yes, list samples: >
' Was the Project Manager notified of any other problems? Yes / No/ N/A
Project Manager Acknowledgement: Date: Please use back for any additional notes!

Woods Hole Group Environmental Laboratories 135/135
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APPENDIX B

WILDLIFE EXPOSURE DOSES
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