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Executive Summary

Saugus Iron Works National Historic Site (NHS) in Saugus, Massachusetts is the site of the
first integrated iron works in North America, which operated from 1646 to 1668. In 1957, a
dam breach upstream of the park caused extensive sedimentation in the turning basin that
served as an important historical element of the Saugus Iron Works NHS. Consequently,
today, approximately four acres of the river are choked with invasive plant species and are
impacted by industrial contaminants derived from the urbanized Saugus River watershed,
as well as from waste material produced by the historic iron works (i.e., the slag pile). This
purpose of this report is to characterize the nature and extent of contaminated sediments
within the potential restoration areas (Figure 1), characterize the likely depth below ground
surface (bgs) of the pre-1957 sediments, identify the range of typical summer tidal
fluctuations within the study area, and characterize the vegetative and benthic invertebrate
communities within the study area.

To characterize the nature and extent of contamination in the marsh, sediment samples were
collected and analyzed for priority pollutant metals (PPMs), polycyclic aromatic
hydrocarbons (PAHs) and total organic carbon (TOC). Historical studies have shown PPM
and PAH contamination in the marsh sediments. PPMs are a group of 13 metals identified
by the United States Environmental Protection Agency (USEPA), including antimony,
arsenic, beryllium, cadmium, chromium, copper, lead, mercury, nickel, selenium, silver,
thallium, and zinc. PAHs are chemicals that are formed during the incomplete burning of
coal, oil and gas, garbage, or other organic substances. PAHs are probable carcinogens and
are therefore potentially hazardous to humans and wildlife. Organic matter content in
sediments is typically measured as TOC. Organic matter plays a major role in aquatic
systems, affecting biogeochemical processes, chemical transport and bioavailability, and
nutrient cycling.

A total of 17 shallow sediment cores (up to 5 ft) and three deep sediment cores (up to 16 ft)
were collected in the wetland sediment and former tidal basin to characterize the marsh
sediments within the proposed restoration area. From the 17 shallow core locations, 47
depth/horizon intervals were sampled and analyzed for PPMs, PAHs, and TOC. From the
three deep core locations, 11 depth intervals were sampled and analyzed for PPMs and
PAHs. An additional sample was collected at every 1-ft interval in the deep core samples
and submitted for TOC analysis.

Most of the samples contained detectable concentrations of PPMs. The most frequently
detected metals were arsenic, chromium, lead, nickel, and zinc. The concentrations of most
of the detected metals were generally higher in the upper, organically rich sediment layers.
PAHs were detected less frequently than were metals. The detected PPM and PAH
concentrations were compared with Massachusetts Contingency Plan (MDEP, 1999)
Reportable Concentrations for Soil Category 1 (MCP RCS-1). The MCP is the state
equivalent of the federal Comprehensive Environmental Response, Compensation and
Liability Act (CERCLA). The law’s aim is to address parties responsible for releases of
hazardous substances that may endanger public health or the environment.
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EXECUTIVE SUMMARY

Only six of the 20 sampling locations contained concentrations of PPMs or PAHs greater
than the MCP RCS-1 values. Generally, the locations with MCP RCS-1 exceedances were
closest to the Saugus River. The least impacted areas of the wetlands appear to be near the
slag pile and the interior portion of the southern wetland, away from the river. This pattern
of contamination would seem to be consistent with contaminant migration and deposition
from an upstream release of PAHs. The concentrations of PPMs and PAHs detected in the
marsh sediments are not unusually high for sediments in an urban river with a highly
developed watershed, since these contaminants are common in surface water runoff from
roadways and parking lots.

Visual observations of the sediment characteristics were used in conjunction with TOC
content of the depth intervals to attempt to discern the likely depth of the pre-1957 and post-
1957 interface in the sediment profile. The basis for this evaluation was that it is likely that
large amounts of coarse particulate matter (i.e., sand), which typically has a low TOC
content, was deposited in the former turning basin during the 1957 flood event. In the
recovered sediment cores, the uppermost layer generally consisted of vegetative and peat
materials with depths ranging from approximately 0.5 to 2.5 ft. The thickest organic/peat
layer was generally found in the cores located away from the river, closer to the uplands.
Below this layer were various layers of organic, organic silt, and sand layers. In the
Northern Area, very low TOC concentrations in a coarse sand layer noted in the cores with
good recoveries suggest that pre-1957 sediments are likely found at a depth greater than 3.5
ft bgs in the northern wetland area. In the Southern Area, although the interface between the
pre-1957 and post-1957 sediments also could not definitively identified, the evidence does
suggest that the pre-1957 sediments are likely found at a depth greater than 2 ft bgs over the
majority of the southern wetland area.

Excavation alternatives for the tidal basin were evaluated in a technical memorandum to the
National Park Service (Appendix C). Alternatives were proposed and evaluated against
specific requirements, including minimal impacts on the Saugus River channel, both within
the work area and downstream, minimal disruption of park resources, operations, and
historic artifacts, minimal impacts on the community, and cost effectiveness. Three
alternatives considered included were wet dredging, dry dredging, and conventional wet
excavation. Conventional wet excavation was recommended because it is capable of
excavating to less than 3 feet, produces less water, and appears to be feasible given the state
of the current subsurface and observations made during sediment coring activities.

Preliminary excavation requirements were estimated based on the information from the
sediment coring activities, current base elevations for the Saugus River channel, and dredge
line information from previous design drawings. It is estimated that the depth of excavation
will vary from 0.6 to 5.6 feet. Sediment volumes for excavations proposed in Alternatives 1
and 2 were calculated. Alternative 1 involves the excavation of the Northern Area only
while Alternative 2 requires the excavation of both the Northern and Southern Areas. The
alternatives correspond to Alternative B and Alternative C, respectively, as referred to in the
Value Analysis Study for Restore Saugus River Turning Basin and Dock (CH2M HILL, 2004). The
Northern Area (1.0 acre) would be excavated to a weighted average depth of 2.7 feet. This
results in a total volume of 5,000 cubic yards of sediment (Alternative 1). The Southern Area
(3.4 acres) would be excavated to a weighted average depth of 2.1 feet, resulting in a total
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EXECUTIVE SUMMARY

sediment volume of 9,000 cubic yards. Alternative 2 requires the excavation of a total
volume of 14,000 cubic yards.

Based on the sampling and analysis of the marsh sediments, the proposed excavated
sediments are likely non-hazardous. The analytical data indicate that some portion of the
proposed excavated sediments may be used as general fill, while the remaining portion that
exceed MCP RCS-1 for PAHs will be required to be disposed at an unlined landfill. Based on
the contaminant concentrations observed, the volume of sediments requiring disposal at an
unlined landfill was estimated to be 30 percent of the total sediment volume while the
majority of excavated sediment, or 70 percent, would be disposed as general fill. Disposal
costs (loading, transportation, and off-site disposal of dewatered sediment) for the Northern
Area alone were estimated at $408,000. Disposal costs for the Northern Area and Southern
Area combined were estimated at $1,142,400. For a complete Class B cost estimate, please
refer to the Value Analysis Study for Restore Saugus River Turning Basin and Dock (CH2M
HILL, 2004).

Containment alternatives for the slag pile were evaluated in a technical memorandum to the
National Park Service dated April 19, 2004 (Appendix D). The slag pile is approximately 150
feet long, 50 feet wide, and 12 feet high, and is approximately 40% covered by vegetation,
with the remainder of the surface being exposed bare slag. The slag pile is generally stable
and free of damage due to erosion. Four alternatives were evaluated using a “strengths,
weaknesses, opportunities, and threats” (SWOT) analysis process with the project
objectives. Alternative 1, Maintain Slag Pile in Current Condition, was determined to meet
all of the project objectives at a low cost. The primary disadvantage to this alternative
(potential for future toe erosion) was found to be speculative, and this alternative was
recommended as the preferred alternative.
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1.0 Introduction

This report presents a characterization of the quality and composition of the wetland
sediments within the Saugus Iron Works National Historic Site (NHS). In 1957, a dam
breach upstream of the park caused extensive sedimentation in a former tidal turning basin
that served as an important historical element of Saugus Iron Works NHS. This
sedimentation event also serves as a marker below which sediment could potentially
contain historically significant archeological and cultural resources. Consequently, today,
approximately four acres of wetland (formerly the part of the turning basin and Saugus
River) are choked with invasive plants and are impacted by industrial contaminants derived
from the urbanized Saugus River watershed, as well as from waste material produced by
the historic iron works (i.e., the slag pile).

The Saugus Iron Works NHS General Management Plan (GMP) recommends restoring
approximately four acres of the Saugus River turning basin to its original open-water
condition to preserve the distinctive character of the park resources and thereby provide for
quality visitor experiences (Figure 1). The goal of the project is to restore the turning basin to
an environment with a higher ecological value commensurate with the historically correct
setting. An open water habitat surrounded by an emergent wetland fringe would enhance
the habitat for fish, waterfowl, and other birds. This goal will be achieved through the
following project components:

¢ Removal of contamination within the wetland sediments. The removal of
contaminated wetland sediments will help to minimize threats to human and ecosystem
health, and will improve natural habitats.

¢ Containment of the slag pile. Stabilization or containment of the slag pile will reduce or
eliminate arsenic migration into the marsh, further minimizing threats to human and
ecosystem health, and improving natural habitats. The intent of the project is to stabilize
the slag pile, while also keeping it intact because it is the only remaining feature of the
original iron works.

¢ Removal of invasive exotic plant species. Invasive plant species displace valuable
native species and contribute to the narrowing of the river channel, threatening the
health of wetland habitats and limiting biodiversity. This displacement has also
impacted the park’s viewsheds, as character-defining landscape elements are now
blocked by stands of Phragmites and other exotic invasive species. Control of invasive
plant species infesting the marsh area is needed to improve biodiversity, restore habitat
and achieve a more historically accurate, natural wetland vista for visitor enjoyment.

¢ Restoration of the open water condition by regrading. Restoration of the open water
condition of the historic tidal basin is essential to visitors” understanding that the iron
works was located on the Saugus River to allow the transport of raw materials and the
shipping of finished iron goods to local and international markets. It will also serve to
improve biodiversity and make the river a more suitable habitat for aquatic and
terrestrial organisms. Regrading the marsh sediments after removal of the sediments
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1.0 INTRODUCTION

and overlying organic material will restore the open water condition of the turning
basin. The landscape will consist of alternating mudflats and open water with a fringing
emergent marsh of native brackish vegetation (Figure 2). This will be achieved by
careful selection of target elevations within the intertidal zone, which will be derived
from tidal change and contaminant studies, as well as topographic surveys. The
appropriate microtopography elevations can also serve to curtail the spread of
freshwater invasive plants, such as Phragmites.

e Construction of fringing emergent wetlands using native vegetation. Native
vegetation will contribute to a more historically-appropriate, ecologically diverse, and
aesthetically pleasing landscape for visitors to appreciate, and will also enhance wildlife
habitat.

¢ Removal and in-kind replacement of the bulkhead and dock. Restoration of the
bulkhead and dock will restore the cultural landscape of the park, improve visitor
understanding of the historical context in which these structures were used, and allow
visitors improved access to the waterfront area.
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2.0 Site Description

Saugus Iron Works NHS in Saugus, Massachusetts is the site of the first integrated
ironworks in North America, which operated from 1646 to 1668. The original manufacturing
site served as a training ground for skilled ironworkers for what would become America’s
iron and steel industry. Iron making provided the infrastructure for the rise of other colonial
industries. Called “the forerunner of America’s industrial giants,” the site served as a center
for technology, innovation, and invention (www.nps.gov /sair).

Saugus Iron Works NHS illustrates the critical role of iron making in seventeenth-century
settlement and its legacy in shaping the early history of the nation. The site’s setting on the
Saugus River, featuring an open-air museum with working waterwheels, evokes a unique
experience for park visitors. These resources demonstrate seventeenth-century engineering
and design methods, iron-making technology and operations, local and overseas trade, and
life and work in the Massachusetts Bay Colony. The site is the southern gateway to the
Essex National Heritage Area, linking thousands of historic places in Essex County related
to the themes of colonial settlement, maritime trade, and early industrialization.

The Saugus River and its turning basin are integral landscape features of the historic setting
at the Saugus Iron Works.

Saugus River, Saugus Iron Works turning basin, 1954 (photo obtained from NPS).
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2.0 SITE DESCRIPTION

The sediments in the former turning basin are contaminated with hazardous materials
derived from the urbanized Saugus River watershed, as well as from waste material
produced by the historic iron works (i.e., the slag pile). The contaminants in the river within
the park site include PPMs, including arsenic, cadmium, nickel, beryllium, and lead, and
PAHs, all of which are considered toxic.

A critical constraint on the sediment removal is to protect potential archeologically
significant resources of the former iron works by only removing sediments that were
deposited after the dam breach in 1957. In support of this constraint, an objective of the
marsh characterization was to identify the depth below ground surface (bgs) of pre-1957
sediment through a combination of visual observations of sediments cores as well as
evaluation of the chemical signatures in the cores (i.e., contaminants and TOC).

This objectives of this report are to: 1) characterize the nature and extent of contaminated
sediments within the potential restoration areas (Figure 1); 2) characterize the likely depth
bgs of the pre-1957 sediments; 3) identify the range of typical summer tidal fluctuations
within the study area; and 4) characterize the aquatic vegetation and benthic invertebrate
communities within the study area.

Due to the time constraints necessary to complete this project, the final report is following a
phased approach. This report was prepared prior to the completion of the tidal study and
the aquatic vegetation and invertebrate surveys and, as such, the results of these studies will
be documented in an addendum to this report.
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3.0 Marsh Characterization

This section of the report presents the methods, analyses, and results used to characterize
the nature and extent of contamination in the marsh sediments within the proposed
restoration area (Figure 1). The characterization work was focused solely on the marsh
sediments; thus no sediment samples were collected within the river channel. Also
presented is an evaluation of the likely depth of sediments deposited since 1957.

3.1 Field Work

The primary objectives of the sediment coring were:

1) To characterize the nature and extent of PPM and PAH contamination of the wetland
sediments within the proposed restoration area.

2) To delineate the breakpoint depth of pre- and post-1957 sediments based on visual
observations of sediment characteristics and analysis of TOC content.

3.1.1 Sample Collection

A total of 17 shallow cores (up to 5 ft) and 3 deep cores (up to 16 ft) were collected in the
wetland sediment and former tidal basin. Prior to sampling, each sample was horizontally
located with a labeled grade stake using a Trimble® GPS unit (Figure 3). The coordinates for
the sediment core locations are provided in Table 1. The deep cores (SD01, SD02, and SD03)
were collected by "direct push" soil probing using mechanical methods (i.e., GeoProbe®
equipment), and the shallow cores (SD04 to SD20) were collected by manual methods.

A Geoprobe® machine relies on a relatively small amount of static weight (i.e., the field
vehicle) combined with percussion as the energy for advancement and is hydraulically
powered. Plywood sheathing was laid across the marsh surface to allow the GeoProbe®
equipment (model 54DT) to access to the sample locations in the wetland sediment and
former tidal basin. The three borings were advanced to approximately 15 ft using
continuous macro core sampling. The macro core sampling was comprised of 4-ft plastic
core tubes (1.75-inch diameter) inside a metal core tube. The macro core assembly was
hydraulically driven into the sediments to a depth of 15 ft or until refusal was encountered.
The inner plastic liner was retrieved at each 4 ft-depth interval.

The 17 shallow cores were collected using a 5 ft polycarbonate tube (1- 7/8-inch diameter),
which was advanced to depth using a combination of hand pressure and by hammering
with a mallet. Once at depth, the tube was removed and analyzed. Modifications were made
to this method, depending on the amount of resistance encountered when a tube was
advanced to depth. If the sample was lost when the tube was retrieved, a new sample was
collected in the immediate proximity and a core catcher was employed to increase sample
recovery. At locations with the greatest resistance and/or sample loss (i.e., the tube could
not be advanced with a mallet and/or zero recovery was observed despite the
modifications), the polycarbonate tube was placed inside a metal gravity corer, which was
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3.0 MARSH CHARACTERIZATION

then advanced to depth with a slide hammer attached to the metal corer. At some locations,
removal of the tubes and/or metal corer required expanding the sample hole with a post-
hole digger to create more pulling leverage.

3.1.2 Sediment Core Analysis

Following removal of the sediment cores, the surface of the liner was cleaned and a
photograph of the sediment core was taken through the liner, if visible (Appendix A). If the
core was not visible through the liner, the core was extruded onto a clean sheet of
polyethylene to photograph and record the core characteristics. The sediment type was
classified using the Unified Soil Classification System, noting particularly the percentage of
fines (silt and clay). The total length of tube then was advanced and the length of the sample
core inside the tube was also recorded.

The vacant area at the top of each core suggests that the cores were subjected to some degree
of compaction and/or plugging at the end of the core so that the cores stopped collecting
material as they were advanced to depth. Additionally, in some of the cores, some material
was lost from the bottom of the tubes during retrieval. Thus, the sediment coring logs must
be interpreted with caution. The sediment cores depicted in Figures 7 through 10, and
Figure 13 show the cores as they were retrieved from the marsh sediments. However, the
analyses presented below account for the possible compaction, plugging of the core tube,
and loss of material upon retrieval by assuming that the top of the peat layer in each tube
represents the marsh surface. Thus, measurements of sediment horizons below ground
surface in each core are based on depth from the top of the peat layer, rather than from the
top of the core tube itself.

After recording characteristics of the sediment core, shallow cores were subdivided into 2 or
3 sections based on discernable difference noted in the individual horizons. Each depth
interval was separated into a pre-cleaned stainless steel bowl and homogenized until a
consistent color and texture was attained. The deep cores were subdivided into the 4-ft
sample intervals, regardless of individual horizons. Subsamples of the homogenized depth
intervals were transferred into labeled 250 ml sample jars with a stainless steel spoon, and
placed on ice in coolers. Each depth/horizon interval was labeled as A, B, or C to designate
the depth of collection (e.g., SDO1A, SD01B, and SD01C), with A indicating the shallowest
interval and C indicating the deepest interval. Two of the deep cores also contained a fourth
depth interval labeled as “D”, since these cores were divided into the 4-ft macro core tubes,
rather than by discernable sediment horizons.

From the 17 shallow core locations, 47 depth/horizon intervals were sampled. At four
sample locations (SD14, SD17, SD19, and SD20), only two horizons were discernable and
sampled. The samples were analyzed for metals, PAH and TOC analyses. From the three
deep core locations, 11 depth intervals were sampled and analyzed for PPMs and PAHs
(only three 4-ft sections were collected at SD-02 because core refusal was at 12 ft). An
additional sample was collected at every 1-ft interval in the deep core samples and
submitted for TOC analysis. At the end of each field day, the samples were sent to a
Massachusetts-certified laboratory via courier.
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3.0 MARSH CHARACTERIZATION

3.2 Sediment Quality

The quality of the sediment within the project area has been impacted by PPMs and PAHs.
Metals, PAH, and TOCs sample results for each sample collected are presented in Tables 2,
3, and 4, for the deep cores, the shallow cores in the Northern Area, and the shallow cores in
the Southern Area, respectively. The raw analytical data are provided in Appendix B. Most
of the samples contained detectable concentrations of PPMs. The most frequently detected
metals were arsenic, chromium, lead, nickel, and zinc. PAHs were detected less frequently
than were metals. PAHs were detected at 10 of the 20 samplings locations, mostly in the
upper organic peat layer samples (i.e., “A” depth intervals).

The detected PPM and PAH concentrations were compared with Massachusetts
Contingency Plan Reportable Concentrations for Soil Category 1 (MCP RCS-1) (MDEP,
1999). Detected concentrations that exceeded the MCP RCS-1 concentrations are highlighted
in Tables 2 to 4. Six of the twenty sampling locations contained concentrations of PPMs or
PAHs greater than the MCP RCS-1 values (Figure 4). With the exception of location SD06,
the locations with MCP RCS-1 exceedances of PAHs were closest to the Saugus River. This
pattern of contamination would seem to be consistent with contaminant migration and
deposition from an upstream release of PAHs.

An initial review of the sediment chemical data was conducted by a Massachusetts Licensed
Site Professional (LSP) from CH2M HILL. The review confirmed that the exceedences of the
MCP RCS-1 concentrations would require the NPS to submit a notification of release to the
Massachusetts Department of Environmental Protection (MA DEP) within 120 days of
receipt of the analytical data, which were received on May 20, 2004. This notification will
result in the generation of a new release tracking number (RTN) for the site under the MCP.
Initial review of MA DEP records revealed that 3 RTNs were previously opened for the site,
2 of which were subsequently closed. It is anticipated that the new RTN generated from this
sampling effort will be tied in with the previous RTNs for the site.

Arsenic was detected in most of the samples, but exceeded the MCP RCS-1 value of 30
mg/kg in only two of the samples (SD07C and SD16C, at 95 mg/kg and 32 mg/kg,
respectively). Arsenic concentrations were generally higher in the upper sediments (A layer)
and the deeper sediments (C layer) than they were in the middle (B layer) sediments (Figure
5). The average arsenic concentrations in the C layer samples shown in Figure 5 are biased
high because of the two concentrations that exceeded MCP RCS-1 values.

Although none of the other metals exceeded MCP RCS-1 values, the concentrations of some
of the metals (e.g., chromium, lead, and zinc) may be elevated and thus may be impacting
the quality of the wetland habitat. The concentrations of most of the detected metals were
generally higher in the upper, organically rich sediment layers. It is likely that the metals in
the upper sediments are representative of the impact from the highly developed urban
watershed upgradient of the project area.

The deep sediment cores collected near the slag pile (SD01, SD02, and SD03) did not contain
concentrations of arsenic that exceeded MCP RCS-1 value of 30 mg/kg at any depth

(Figure 6), which suggests that the slag pile does not represent a significant current source
of arsenic to the wetland. Since the slag pile has been in place hundreds of years, it is likely
that the leaching of metals is no longer a significant concern. The two locations where
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3.0 MARSH CHARACTERIZATION

arsenic was found above the MCP RCS-1 values (SD07C and SD16C) were collected from a
depth of at least 2 ft bgs and are likely a result of historical migration of particulate-bound
arsenic from the slag pile.

Three sampling locations (SD07, SD10, and SD16) contained the highest concentrations of
PPMs and PAHs in the marsh sediments. In addition to the high arsenic concentration at
SD07, chromium, lead, mercury, and zinc were also detected at higher concentrations than
other sampling locations. Lead and zinc were highest at SD-10, and five PAH compounds
were detected. Twelve PAH compounds were detected at sampling location SD16, whereas
only 1 to 3 PAH compounds were detected at the remaining sampling locations.

The least impacted areas of the wetlands appear to be near the slag pile (i.e., SD01, SD02,
SD03, SD08, and SD09) and the interior portion of the southern wetland, away from the
river (i.e.,, SD11, SD13, SD15, and SD17). Although PPMs were detected in the samples near
the slag pile, they were present at concentrations generally lower than those in samples
from other parts of the wetland closer to the river. At sampling locations SD11, SD13, and
SD15, no PAHs and three or less PPMs were detected, and no PAHs or PPMs were detected
at sampling location SD17.

3.3 Evaluation of Depth of Pre-1957 and Post-1957 Sediments

Visual observations of the sediment characteristics were used in conjunction with TOC
content of the depth intervals to attempt to discern the likely depth of the pre-1957 and post-
1957 interface. The hypothesis for this evaluation was that it is likely that large amounts of
coarse particulate matter (i.e., sand) were deposited in the former turning basin during the
1957 flood event. Because the river is highly constricted just upstream of the Saugus Iron
Works, a flood event would produce very high velocity, turbulent flow that would transport
sand and gravel downstream to an area of less constriction, the former turning basin. It is
likely that smaller, lighter particles, such as silts were carried further downstream with the
floodwaters before settling out.

3.3.1 Northern Area (Turning Basin)

Existing sediment in the Northern Area (turning basin) was investigated by three deep
corings (SD01, SD02, and SD03) with bottom depths ranging from 12 to 16 feet (Figures 7
through 9) and seven shallow corings with depths ranging from 3.75 to 5 feet (Figure 10).

Core recovery rates ranged from 10 to 36 inches in the shallow cores, with the uppermost 5
to 8 inches consisting of plant and organic materials, and layers of coarse to fine sand and
organic silt and clay beneath the organic materials. Deeper deposits, as identified in the
deep soil boring along the western side of the area near the slag pile, were predominately
fine to coarse sand with layers of organic, silt, and clay materials. It was difficult from the
boring logs alone to determine the possible interface between the pre-1957 and post-1957
sediment. However, very low TOC concentrations in a coarse sand layer noted in the cores
with good recoveries (i.e., approximately 70% or greater recovery of the length of the core)
at locations SD05, SD06, and SDO07 (Figure 11) suggest that pre-1957 sediments are likely
found at a depth greater than 3.5 ft bgs in the northern wetland area. The TOC in the deep
cores (SD01, SD02, and SD03) also show a decrease in concentration at 3 ft bgs that supports
this conclusion (Figure 12).
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3.0 MARSH CHARACTERIZATION

3.3.2 Southern Area (Phragmites Wetland)

Graphical depictions of the boring logs for the shallow cores collected in the southern
wetland area are shown on Figure 12. Sediment in the Southern Area was investigated with
ten shallow corings ranging from 1 to 5 ft deep, depending on the depth of refusal. In the
recovered sediment cores, the uppermost layer in the Southern Area generally consisted of
vegetative and peat materials with depths ranging from approximately 0.5 to 2.5 ft. The
thickest organic/ peat layer was generally found in the cores located away from the river,
closer to the uplands. Below this layer were various layers of organic, organic silt, and sand
layers. With the possible exception of a coarse sand layer (ranging from approximately 8 to
12 inches thick) noted in some corings, it was difficult to determine where the interface
between the pre-1957 and post-1957 materials might exist. The top of the coarse sand layer
was found at depths ranging from approximately 16 inches to 36 inches bgs. The coarse
sand layer also contained very little TOC, with values ranging from 0.2 to 3.4% TOC, in
contrast to TOC values above and below the sand layer, which ranged from 19 to 100%TOC.
The low TOC sand layer from three cores with relatively good recoveries is shown on Figure
10. Thus, although the interface between the pre-1957 and post-1957 sediments could not
definitively identified, the evidence does suggests that the pre-1957 sediments are likely
found at a depth greater than 2 ft bgs over the majority of the southern wetland area.

The sediment cores collected from the Southern Area with good recoveries generally
contained higher TOC content at all depths (Figure 14). The sand layer was not evident in all
the cores; thus, the average TOC concentrations are higher in the B layer in the Southern
Area than they are in the Northern Area. However, there is still a marked decrease in TOC
evident in the sediments at a depth of approximately 2 to 3 ft bgs.
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4.0 Sediment Removal Evaluation

In this section, sediment removal methods, volumes and costs are evaluated and slag pile
alternatives are discussed. For a detailed analysis, please refer to Value Analysis Study for
Restore Saugus River Turning Basin and Dock (CH2M HILL, 2004) and Pre-Design Report,
Restore Saugus River Turning Basin and Dock, Saugus Iron Works National Historic Site (CH2M
HILL, 2004).

4.1 Removal Methods

Excavation alternatives for the tidal basin were evaluated in a technical memorandum to the
National Park Service (Appendix C). The tidal basin within the historical site boundary
consists of two parts, the northern approximately 1-acre “turning basin” and the
approximately 3-acre Southern Area. Failure of the upstream dam in 1957 resulted in the
deposit of debris and silt in both areas. This deposit reduced the depth of the basin and
resulted in the growth of invasive, non-native plants. In addition, the deposited material
may have been contaminated by upstream industrial activities.

Although the interface between pre-1957 and post-1957 sediments could not be definitively
identified, evidence suggests that pre-1957 sediments are likely found at a depth greater
than 2 feet bgs over the majority of the Southern Area, and at around 3.5 feet bgs in the
Northern Area.

Primary goals of the sediment removal effort include:

e Restoration of the tidal basin to the approximate bottom configuration at the end of
historical site reconstruction in 1954 (prior to the 1957 dam breach);

e Removal of contaminated sediments; and

e Provision of sufficient permanent water depth to prevent future intrusion by invasive,
non-native plant species.

Three alternatives were proposed and evaluated against specific requirements, including
minimal impacts on the Saugus River channel, both within the work area and downstream,
minimal disruption of park resources, operations, and historic artifacts, minimal impacts on
the community, and cost effectiveness.

Three alternatives considered included were wet dredging, dry dredging, and conventional
wet excavation. Dry dredging was removed from consideration because it is no longer
available. Although wet dredging and conventional wet excavation are both available,
conventional wet excavation was found to be more appropriate for this site. Wet dredging
requires a minimum excavation depth of 3 feet, as well as at least 3 feet of water to float the
dredge. Substantial dewatering facilities would be required, and more water would be
generated that may require treatment. Conventional wet excavation was recommended
because it is capable of excavating to less than 3 feet, produces less water, and appears to be
feasible given the state of the current subsurface and observations made during sediment
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4.0 SEDIMENT REMOVAL EVALUATION

coring activities. Conventional wet excavation for this project will likely require the use of
heavy equipment such as a tracked backhoe similar to that shown below.

Figure 15. Photo of tracked backhoe (equipment likely to be used for the sediment removal).

Two additional factors related to the excavation were suggested, protection of the Saugus
River from sediment and contaminants and work area access. Alternatives suggested for the
protection of the river included a super silt fence, floating silt curtain, portable dike, and
other options. Access considerations for the Northern Area include the reinforcement of two
existing bridges required to accommodate the weight of construction equipment and loaded
dump trucks. For the Southern Area, environmental concerns require that a temporary
access trail be constructed and reinforced to minimize environmental impact. Access to both
areas will have a potential impact on the public, requiring that public access of certain areas
be restricted and traffic controls be provided for the Southern Area.

4.2 Sediment Volumes

Preliminary excavation requirements were estimated based on the information from the
April 2004 sediment coring activities, current base elevations for the Saugus River channel,
and dredge line information from previous design drawings.

It is estimated that the depth of excavation will vary from 0.6 to 5.6 feet. Sediment volumes
for excavations were calculated for two alternatives. Alternative 1 involves the excavation of
the Northern Area (the former turning basin) only. Alternative 2 requires the excavation of
both the Northern Area and the Southern Area (Phragmites-dominated wetland). The
alternatives correspond to Alternative B and Alternative C, respectively, as referred to in the
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4.0 SEDIMENT REMOVAL EVALUATION

Value Analysis Study for Restore Saugus River Turning Basin and Dock (CH2M HILL, 2004). The
Northern Area (1.0 acre) would be excavated to a weighted average depth of 2.7 feet. This
results in a total volume of 5,000 cubic yards of sediment (Alternative 1). The Southern Area
(3.4) acres would be excavated to a weighted average depth of 2.1 feet, resulting in a total
sediment volume of 9,000 cubic yards. Alternative 2 requires the excavation of a total
volume of 14,000 cubic yards.

4.3 Disposal Alternatives and Costs

Based on the sampling and analysis of the marsh sediments, it is assumed that the proposed
excavated sediments are non-hazardous. The analytical data indicate that some portion of
the proposed excavated sediments may be used as general fill, while the remaining portion
that exceed MCP RCS-1 for PAHs will be required to be disposed at an unlined landfill.

The analytical data showed MCP RCS-1 exceedences for PAHs at six of the twenty sediment
core locations. Four of the six were only in the peat layer, which is about the top 12 inches
on average, while two of the six occurred deeper at a depth of approximately 1-2 ft bgs.
Based on the contaminant concentrations observed, the volume of sediments requiring
disposal at an unlined landfill was estimated to be 30 percent of the total sediment volume
while the majority of excavated sediment, or 70 percent, would be disposed as general fill.
Disposal via asphalt batching or incineration should not be required because the level of
contamination does not warrant these disposal methods.

Disposal costs (loading, transportation, and off-site disposal of dewatered sediment) for the
Northern Area alone were estimated at $408,000. Disposal costs for the Northern Area and
Southern Area combined were estimated at $1,142,400. For a complete Class B cost estimate,
please refer to the Value Analysis Study for Restore Saugus River Turning Basin and Dock
(CH2M HILL, 2004).

4.4 Slag Pile Containment Alternatives

Containment alternatives for the slag pile were evaluated in a technical memorandum to the
National Park Service dated April 19, 2004 (Appendix D). Slag is an aggregate-like waste
material produced in the iron-making process. During site operations, this material was
removed from the blast furnace and dumped in a ridge-like pile in the northwestern corner
of the tidal basin. The slag pile is approximately 150 feet long, 50 feet wide, and 12 feet high,
and is approximately 40% covered by vegetation, with the remainder of the surface being
exposed bare slag. The slag pile is generally stable and free of damage due to erosion.

In June 1998, the State of Massachusetts issued a Notice of Activity and Use Limitation
(AUL) for the slag pile due to the presence of PPMs and PAHs in exposed marshland
sediments and arsenic in the slag pile. Although current and future foreseeable site activities
pose no significant risk to human health, public welfare, safety, or the environment (based
on site-specific risk characterization), the AUL was developed to maintain this no-risk status
by restricting inappropriate uses (such as a playground or residential vegetable garden).

Four alternatives were evaluated using a “strengths, weaknesses, opportunities, and
threats” (SWOT) analysis process with the project objectives of:
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4.0 SEDIMENT REMOVAL EVALUATION

¢ Maintaining, to the extent possible, the existing configuration, historical character, and
view of the existing slag pile;

¢ Minimizing long-term operations and maintenance requirements;
e Minimizing impacts to the surrounding area; and
¢ Maintaining restrictions and conformance with the existing AUL.

Alternative 1, Maintain Slag Pile in Current Condition, was determined to meet all of the
project objectives at a low cost. The primary disadvantage to this alternative (potential for
future toe erosion) was found to be speculative, and this alternative was recommended as
the preferred alternative.

Alternative 2, Existing Slag Pile with Toe Armoring, is similar to Alternative 1 but provides
for erosion protection at the toe of the pile to mitigate the erosion potential issue raised with
Alternative 1. This alternative is more costly, raises possible wetland encroachment issues,
and may have a non-historical look if not carefully implemented. This alternative was
recommended to be used as a basis for cost estimates to provide funding in the case that
erosion at the toe of the slag pile becomes necessary.

Alternative 3, Soil Cover and Vegetation over Entire Slag Pile, was not recommended due to
its high cost and inability to meet project objectives (such as maintaining the historical
character and view of the slag pile). In addition, the actions proposed by this alternative are
not required in order to meet the requirements of the AUL.

Alternative 4, Geotextile Layer with Exposed Surface Slag, would have provided a view of
an exposed slag surface, but also provided limited containment. This alternative was not
recommended due to high cost, potential for undue worker exposure during construction,
potential regulatory issues with slag reuse, and greater maintenance requirements. In
addition, this alternative did not appear to provide substantial advantage over existing
conditions.

4.5 Logistical and Economic Considerations

It was agreed in the initial project workshop that the proposed work areas cannot be
accessed across the river channel, including no fords, fills, or culverts. In order to meet this
requirement, the turning basin area will have to be accessed by way of the maintenance
road and trail at the southeastern corner of the historic area. This will require the evaluation
and reinforcement of two bridges to accommodate construction equipment and loaded
dump trucks. A ramp and temporary loading area will have to be installed in the northern
end of the basin to the west of the wharf area for dewatering, staging, and loading of
materials. Due to the sandy nature of much of the sediment in the basin, it appears that the
loading area can be made of excavated materials. It will be removed last as the excavation
equipment works out of the basin.

The Southern Area will have to be accessed by way of town streets and an existing gate
located located approximately 700 feet south of the existing maintenance area. Preparation
of this area will require removal of trees and installation of a temporary access trail into the
work area. Environmental considerations require that the access trail include reinforcement,
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4.0 SEDIMENT REMOVAL EVALUATION

geotextiles, and other features to minimize compaction and disturbance of the existing
ground by equipment. Conceptually, a temporary loading area will be installed along the
edge of the tidal basin for dewatering, staging, and loading of materials. Exact configuration
and operational requirements will have to be further detailed during subsequent design
activities due to the topography in the vicinity of this access point.

Access to both areas will have a potential impact on the public. Within the historic area, the
work area and associated access trails will have to be cordoned off from public access with
security fencing or other measures. The Southern Area will require traffic controls, barriers,
flagmen, and other controls to minimize conflicts with the community.

An additional constraint on the project is the timeframe for conducting the work. In the
Saugus River, adult rainbow smelt migrate up the tidal estuary and spawn from March
through May, depositing eggs at the tidal headwaters of the River (the section of the river
within the project area) and a short distance upstream from the Saugus Iron Works NHS.
After spawning, the adults return to the saltwater portion of the estuary or coastal waters.
The eggs generally hatch within 8 to 27 days, depending on temperature. Larvae are
transported downstream to the saltwater portion of the estuary and young-of-the-year smelt
remain in the saltwater estuary or coastal waters. Thus, sediment excavation should not take
place during the months of March, April, and May, which is the spawning season for smelt,
as well as other species of anadromous fish (Site Visit Summary, Rainbow Smelt Spawning
Habitat Discussion at the Saugus Iron Works National Historic Site, April 26, 2004).

Sediment Control Considerations

Excavation and other disturbances within the proposed work areas will generate sediment
that can be transported as suspended solids in impounded water or in runoff. To prevent
the transport of these suspended solids into the river, silt barriers will have to be provided
along the perimeter of all work areas. Alternatives include:

Earth or stone dikes
Silt Curtains
Portable dikes

Silt Fence

Straw Bale Dikes

Earth or stone dikes may be constructed along the perimeter of the excavation to contain
and/ or filter water. The cost of earth and stone dikes varies with size, materials, and
difficulty in construction and removal. These types of dikes are probably not appropriate for
this project, except in limited areas where they can be constructed of excavated materials. If
used, they will have to be augmented with other erosion and sediment controls.

Silt curtains consist of a floating boom with a skirt, which extends into the water column to
contain silt and other contaminants. The Massachusetts Erosion and Sediment Control
Manual lists these devices as a primary method of protecting rivers, lakes, etc., from
sediment generated in adjacent areas. The minimum depth of a conventional silt curtains is
typically about 3 feet, with the bottom of the curtain suspended about 1 foot above the
bottom. Since the depth of water within the subject work area is expected to be less than 3, a
conventional silt curtain is probably not applicable. If a silt curtain must be used, a curtain
with a geotextile skirt anchored to the bottom could be used. The typical cost of a floating
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silt curtain with 3-foot conventional or geotextile skirt is approximately $6 per linear foot,
not including installation and contractor markup costs.

Portable dikes consist of pre-fabricated dike systems that can be mobilized and installed at
the work site. They are applicable mainly where a low permeability barrier is required to
retain water within an excavation, prevent water from entering an excavation. The Aqua
Dam system is geomembrane tube-like structure, which is filled with water to form a
temporary dike. This type of system is relatively expensive, costing approximately $25 to
$40 per linear foot for a 3 to 4 foot dike, not including installation and contractor markup
costs.

A silt fence contains and filters sediment and prevents it from leaving the work area. A
conventional silt fence is generally applicable for small upland areas that are not subject to
substantial hydraulic pressures. A super silt fence, which consists of a silt fence with metal
posts and heavy wire backing, is applicable where loading conditions would be more
severe. A typical cost for a conventional silt fence is in the range of $2 to $3 per linear foot,
depending upon installation requirements. Super silt fence is more expensive, ranging from
$7 to $9 per linear foot, depending upon design and installation conditions.

Straw bale dikes contain silt and provide some filtering. However, they have limited
effectiveness and are falling out of favor in some jurisdictions. Mobilization and
demobilization of materials could also be a difficult. Although they may not be applicable
for the entire barrier system, they may be useful in replacing or augmenting other measures
in limited areas.

Evaluation of the various sediment control measures above suggest the following
conclusions:

¢ The sensitive environment requires that appropriate erosion and sediment controls must
be provided around all work areas, no matter how small.

¢ Conventional silt fence should be installed downgradient of all disturbed areas
associated with access, dewatering and loading areas, earth diking, etc., not subject to
stream flow conditions.

e Current information does not suggest the presence of contamination requiring full
containment of water within the excavation. As a result, a permeable silt barrier between
the excavation and the river could be used.

e Projected site conditions suggest that a super silt fence may be the most practical
sediment barrier along the Saugus River channel. It must be appropriately designed and
reinforced to withstand expected flooding and flow conditions.

o If future design information or regulatory requirements require the use of a silt curtain
in lieu of a super silt fence, a curtain with a geotextile skirt anchored to the stream
bottom should be used. The installation should conform to details in the Massachusetts
Erosion and Sediment Control Manual.

e If containment of water within or outside the excavation is deemed to be necessary,
structural dike systems such as those discussed should be considered. Since these
systems have similar capabilities, the final decision will likely depend upon cost and the
method that would cause the least disturbance to the adjacent stream channel.
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5.0 Tidal Change Study

The results of this study 1will be included as an addendum to this report once the study is
completed in the summer of 2004.
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6.0 Aquatic Invertebrate and Habitat Survey

The results of this survey will be included as an addendum to this report once the survey is
completed in the summer of 2004.
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Table 1

GPS Coordinates for Sediment Core Locations
Saugus Iron Works

Saugus, Massachusetts

Sample Location Easting (m)* Northing (m)*
Sbo1 334938 4703788
SD02 334943 4703771
SD03 334946 4703752
SDo4 334980 4703813
SD05 334972 4703790
SD06 334956 4703785
SDo7 334963 4703764
SD08 334924 4703751
SD09 334936 4703732
SD10 334955 4703738
SD11 334977 4703701
SD12 334960 4703691
SD13 334986 4703656
SD14 334970 4703646
SD15 335003 4703613
SD16 334970 4703602
SD17 335020 4703578
SD18 335007 4703562
SD19 335047 4703548
SD20 335035 4703521

*NAD83, UTM zone 19



Table 2

Sample Concentrations in Deep Borings Collected from the Northern Shore

Saugus Iron Works
Saugus, Massachusetts

Analyte MCP RCS-1 SDo1 SD02 SD03
(MDEP,1999) | A(0-4) | B(48)  C(8-12) D(12-15)] A(04) | B(4-8) | C(8-12) | A(0-4) ' DUP4(A)| B(4-8) |DUP5(B) C (8-12) DUP6 (C) D (12-15)

Metals by EPA Method 6010 B - Results in mg/kg
Antimony, Total 10 - - - - - - - - - B _ N N -
Arsenic, Total 30 3.1 2.2 3.5 24 13 75 2.2 9.1 6.6 5.8 4.6 7.6 5.7 8.9
Beryllium, Total 0.7 - - - - - - - - - B - N N -
Cadmium, Total 30 - - - - - - - - 0.95 - - - - -
Chromium, Total 1,000 17 21 14 - 42 91 25 64 29 24 21 - - 13
Copper, Total 1,000 - - - - - - - 43 - - - - - -
Lead, Total 300 - 18 - - 78 17 - 110 70 18 - - - -
Nickel, Total 300 18 22 15 - 20 38 19 47 23 21 26 - - 14
Selenium, Total 400 - - - - - - - - - B - N N -
Silver, Total 100 - - - - - - - - - - - N _ -
Thallium, Total 8 - - - - - - - - - B - N N -
Zinc, Total 2,500 - - - - 160 - - 130 97 - - - - -
Mercury by EPA Method 7471 A - Results in mg/kg
Mercury, Total [ 20 - \ - - - 0.16 | 0.055 | - 03 | 027 | 0.049 | - - | 019 | 0.23
SVOCs by EPA Method 8270 C - Results in ug/kg
Naphthalene 4,000 - - - - - - - - - N N _ N N
2-Methylnaphthalene 4,000 - - - - - - - - - - - - - -
Acenaphthylene 100,000 - - - - - - - - - - - - - B
Acenaphthene 20,000 - - - - - - - - - - - B - N
Fluorene 400,000 - - - - - - - - - - - B - -
Phenanthrene 100,000 - - - - - - - - - - - - - N
Anthracene 100,000 - - - - - - - - - - - N _ -
Fluoranthene 1,000,000 - - - - - - - 880 540 - - - - -
Pyrene 700,000 - - - - - - - 780 - - - - - -
Benzo[a]anthracene 700 - - - - - - - - - - - B - N
Chrysene 7,000 - - - - - - - - - - - N _ -
Benzo[b]fluoranthene 700 - - - - - - - - - - - B - N
Benzo[k]fluoranthene 7,000 - - - - - - - - - - - - - B
Benzo[a]pyrene 700 - - - - - - - - - - - B - N
Indeno[1,2,3-c,d]pyrene 700 - - - - - - - - - - - R R R
Dibenzo[a,h]anthracene 700 - - - - - - - - R R R R R R
Benzo[g,h,i]perylene 1,000,000 - - - - - - - - - R - R R R
Total Organic Carbon by Modified EPA Method 9060 - Results in mg/kg

* * * * * * * * * * * * *

Total Organic Carbon

| *

Notes:
- Below Reporting Limit

* Total organic carbon data for borings SD01, SD02, and SD03 are presentedin Table 5.

MCP RCS-1 - Massachusetts Contingency Plan Reportable Concentration for Soil Category 1 (MDEP, 1999)
mg/kg - milligram per kilogram

NA - Not analyzed

SVOC - semi-volatile organic compound
ug/kg - microgram per kilogram

Units are as specified in header unless otherwise noted.

Values in bold exceed MCP RCS-1 concentrations




Table 3

Concentrations in Shallow Borings Collected from the Northern Shore

Saugus Iron Works
Saugus, Massachusetts

Analyte MCP RCS-1 SD04 SD05 SD06 SDo07 SD08 SD09 SD10

(MDEP, 1999) A B C A B C A B C A B C A B C A B C A B C
Metals by EPA Method 6010 B - Results in mg/kg
Antimony, Total 10 - 13 - - - - - - - - - 5 - - - - - - - - -
Arsenic, Total 30 20 49 15 11 1.6 11 17 2.7 14 9.9 3.8 95 17 4.3 - 16 7.6 5.9 14 2.6 3.1
Beryllium, Total 0.7 - - - - - - - - - - - - - - - - - - - - -
Cadmium, Total 30 - - - - - - - - 1.4 - - 1.5 - - - 1.6 - - 1.3 - -
Chromium, Total 1,000 33 25 65 40 12 62 62 15 81 41 23 150 - 38 12 110 41 41 58 15 23
Copper, Total 1,000 - - - - - - 58 - 47 - - 84 - - - 64 - - 58 - -
Lead, Total 300 120 24 100 140 - 68 250 - 93 180 16 170 150 - - 130 - - 230 24 -
Nickel, Total 300 27 21 50 33 14 22 49 16 51 32 22 28 70 39 11 70 29 26 46 17 -
Selenium, Total 400 - - - - - - - - - - - - - - - - - - - - -
Silver, Total 100 - - - - - - - - - - - - - - - - - - - - -
Thallium, Total 8 - - - - - - - - - - - - - - - - - - - - -
Zinc, Total 2,500 120 - 260 180 - 190 300 - 310 190 - 820 310 - - 360 - - 370 75 -
Mercury by EPA Method 7471 A - Results in mg/kg
Mercury, Total 20 0.25 - 0.15 0.32 - 0.48 0.32 0.067 0.21 0.27 - 0.93 0.29 - - 0.27 - - 0.32 0.22 -
SVOCs by EPA Method 8270 C - Results in ug/kg
Naphthalene 4,000 - - - - - - - - - - - - - - - - - - - - -
2-Methylnaphthalene 4,000 - - - - - - - - - - - - - - - - - - - - -
Acenaphthylene 100,000 - - - - - - - - - - - - - - - - - - - - -
Acenaphthene 20,000 - - - - - - - - - - - - - - - - - - - - -
Fluorene 400,000 - - - - - - - - - - - - - - - - - - - - -
Phenanthrene 100,000 - - - - - - - - - - - - - - - - - - - - -
Anthracene 100,000 - - - - - - - - - - - - - - - - - - - - -
Fluoranthene 1,000,000 - - - - - 870 1300 - - - - 1,400 - - - 1,100 - - 1,500 480 -
Pyrene 700,000 - - - - - 740 1100 - - - - 1,200 - - - 880 - - 1,300 420 -
Benzo[a]anthracene 700 - - - - - - - - - - - - - - - - - - - - -
Chrysene 7,000 - - - - - - - - - - - - - - - - - - 850 - -
Benzo[b]fluoranthene 700 - - - - - 560 1000 - - - - 820 - - - - - - 1,200 - -
Benzo[k]fluoranthene 7,000 - - - - - - - - - - - - - - - - - - - - -
Benzo[a]pyrene 700 - - - - - - - - - - - - - - - - - - 820 - -
Indeno[1,2,3-c,d]pyrene 700 - - - - - - - - - - - - - - - - - - - - -
Dibenzol[a,h]anthracene 700 - - - - - - - - - - - - - - - - - - - - -
Benzo[g,h,i]perylene 1,000,000 - - - - - - - - - - - - - - - - - - - - -
Total Organic Carbon by Modified EPA Method 9060 - Results in mg/kg
Total Organic Carbon 71,000 8,000 250,000 [ 52,000 ‘ 2,900 ‘ 160,000 [ 250,000 | 10,000 @ 120,000 [ 360,000 | 24,000 | 130,000 [ 130,000 | >220000 @ >39000 | 120,000 | 130,000 | 94,000 | 140,000 | 14,000 | >150,000

Notes:
- Below Reporting Limit

MCP RCS-1 - Massachusetts Contingency Plan Reportable Concentration for Soil Category 1 (MDEP, 1999
mg/kg - milligram per kilogram

NA - Not analyzed

SVOC - semi-volatile organic compound
ug/kg - microgram per kilogram

Units are as specified in header unless otherwise noted.
Values in bold exceed MCP RCS-1 concentrations




Table 4

Sample Concentrations in Shallow Borings Collected from the Southern Shore

Saugus Iron Works
Saugus, Massachusetts

Analyte MCP RCS-1 SD11 SD12 SD13 SD14
(MDEP, 1999) A B DUP7(B) C | DUP8(C) A B [ A B [ A B
Metals by EPA Method 6010 B - Results in mg/kg
Antimony, Total 10 - - - - - - - - - - - - 16
Arsenic, Total 30 12 6.8 4.1 8.8 8.6 16 1.9 9.4 - 4.8 2.7 15 2.1
Beryllium, Total 1 - - - - - - - - - - - - -
Cadmium, Total 30 - - - - - 1.5 - 1.3 - - - - R
Chromium, Total 1,000 71 36 33 46 46 60 15 59 - - 34 59 41
Copper, Total 1,000 - - - - - 66 - - - - - - R
Lead, Total 300 130 - - - - 200 19 81 64 - - 180 15
Nickel, Total 300 - - - 29 30 52 14 41 - - 22 44 39
Selenium, Total 400 - - - - - - - - - - - - -
Silver, Total 100 - - - - - - - - R - R R R
Thallium, Total 8 - - - - - - - - - - - - -
Zinc, Total 2,500 - - - - - 340 - 270 - - - 210 -
Mercury by EPA Method 7471 A - Results in mg/kg
Mercury, Total 20 0.5 - - - - 0.44 - 0.19 - - - 0.36 -
SVOCs by EPA Method 8270 C - Results in ug/kg
Naphthalene 4,000 - - - - - - - - - - _ - -
2-Methylnaphthalene 4,000 - - - - - - - - - - R - R
Acenaphthylene 100,000 - - - - - - - - - - - - -
Acenaphthene 20,000 - - - - - - - - - - - - -
Fluorene 400,000 - - - - - - - - - - _ - -
Phenanthrene 100,000 - - - - - - - - - - - - -
Anthracene 100,000 - - - - - - - - - - _ - -
Fluoranthene 1,000,000 - - - - - 1,600 - - - - - - -
Pyrene 700,000 - - - - - 1,300 - - - - - - R
Benzo[a]anthracene 700 - - - - - - - - - - - - -
Chrysene 7,000 - - - - - - - - - - _ - -
Benzo[b]fluoranthene 700 - - - - - 1,200 - - - - - - -
Benzo[K]fluoranthene 7,000 - - - - - - - - - - - - -
Benzo[a]pyrene 700 - - - - - - - - - - - - -
Indeno[1,2,3-c,d]pyrene 700 - - - - - - - - R R R - R
Dibenzo[a,h]anthracene 700 - - - - - - - - - - R - R
Benzo[g,h,i]perylene 1,000,000 - - - - - - - - R R R - R
Total Organic Carbon by Modified EPA Method 9060 - Results in mg/kg
Total Organic Carbon 510,000 | 530,000 | 520,000 | 240,000 ‘ 580,000 | 99,000 ‘ 2,300 190,000 | 1,000,000 140,000 34,000 130,000 3,200

Notes:
- Below Reporting Limit

MCP RCS-1 - Massachusetts Contingency Plan Reportable Concentration for Soil Category 1 (MDEP, 1999)
mg/kg - milligram per kilogram

NA - Not analyzed

SVOC - semi-volatile organic compound
ug/kg - microgram per kilogram

Units are as specified in header unless otherwise noted.

Values in bold exceed MCP RCS-1 concentrations




Table 4

Sample concentrations in shallow borings collected from the southern shore

Saugus Iron Works
Saugus, Massachusetts

Analyte MCP RCS-1 SD15 SD16 SD17 SD18 SD19 SD20
(MDEP, 1999) A B c A B c | B A B c A | B A B
Metals by EPA Method 6010 B - Results in mg/kg
Antimony, Total 10 - - - - - - - - - - - - - -
Arsenic, Total 30 9.6 4 4.6 12 2.2 32 - 14 6.7 6.9 17 5 14 6.1
Beryllium, Total 1 - - - - - - - - - - - - - -
Cadmium, Total 30 - - - 1.9 - 2.6 - - - - 1.1 - 1.6 -
Chromium, Total 1,000 - - 34 57 18 180 - 62 39 40 110 27 69 42
Copper, Total 1,000 - - - 56 - 120 - 51 - - 76 - 60 -
Lead, Total 300 95 - - 230 17 190 - 150 - - 170 13 210 -
Nickel, Total 300 - - 25 47 18 39 - 29 - - 50 40 46 21
Selenium, Total 400 - - - - - - - - - - - - - -
Silver, Total 100 - - - - - - - - - - - - - -
Thallium, Total 8 - - - - - - - - - - - - - -
Zinc, Total 2,500 - - - 280 - 700 - 150 - - 320 - 300 -
Mercury by EPA Method 7471 A - Results in mg/kg
Mercury, Total 20 0.26 - - 0.21 0.056 0.16 - 0.17 0.19 - 0.37 - 0.42 -
SVOCs by EPA Method 8270 C - Results in ug/kg
Naphthalene 4,000 - - - - - - - - - - - - - -
2-Methylnaphthalene 4,000 - - - - - - - - - - - - - -
Acenaphthylene 100,000 - - - - - - - - - - - - - -
Acenaphthene 20,000 - - - - 450 - - - - - - - - -
Fluorene 400,000 - - - - 580 - - - - - - - - -
Phenanthrene 100,000 - - - - 3,000 1,200 - - - - - - - -
Anthracene 100,000 - - - - 1,100 - - - - - - - - -
Fluoranthene 1,000,000 - - - - 2,700 2,100 - - - - 850 - 1,400 -
Pyrene 700,000 - - - - 2,100 1,800 - - - - 720 - 1,200 -
Benzo[a]anthracene 700 - - - - 1,100 - - - - - - - - -
Chrysene 7,000 - - - - 940 1,100 - - - - - - - -
Benzol[b]fluoranthene 700 - - - - 1,100 1,300 - - - - - - 1,000 -
Benzol[K]fluoranthene 7,000 - - - - - - - - - - - - - -
Benzo[a]pyrene 700 - - - - 950 920 - - - - - - - -
Indeno[1,2,3-c,d]pyrene 700 - - - - 600 - - - - - - - - -
Dibenzo[a,h]anthracene 700 - - - - - - - - - - - - - -
Benzol[g,h,i]perylene 1,000,000 - - - - 520 - - - - - - - - -
Total Organic Carbon by Modified EPA Method 9060 - Results in mg/kg
Total Organic Carbon 520,000 | 1,110,000 400,000 | 350,000 ‘ 9,800 ‘ >290,000 | 890,000 | 440,000 [ 270,000 | 200,000 | 120,000 | 340,000 11,000 430,000 = 190,000

Notes:
- Below Reporting Limit

MCP RCS-1 - Massachusetts Contingency Plan Reportable Concentration for Soil Categoy 1 (MDEP, 1999)
mg/kg - milligram per kilogram

NA - Not analyzed

SVOC - semi-volatile organic compound
ug/kg - microgram per kilogram

Units are as specified in header unless otherwise noted.
Values in bold exceed MCP RCS-1




Figures

FINAL MARSH CHARACTERIZATION REPORTV2.DOC



] Park Boundary
Proposed Restoration Area

200 Feet

Figure 1
Site Map
Saugus Iron Works NHS
Saugus, Massachusatts

CH2MHILL



NCcw»
0O ITE
=] [0]
U@N%
Do w2
L = X
n = O
OO ®
€29
© =
282
Qw8
o3 3
c O3
833
SS

-

©

o}

L

o

S

1Y

o
AN =)
o

2

N.Sn..m.v

© S ©®©

2 25

3 gCnla

@ £235
“—

x 285

T =X

O ww=

CH2MHILL




Figure 3
@ Shallow Cores (5 ft) A Sediment Coring Locations
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: - A
SD07C (approx 20" 33" bgs SIIty clay layer) |
Arsenic: 95 mg/kg
fag Benzo(b)ﬂuoranthene 820 ug/kg

- SD10C (approx 12"-21" bgs clayey sand layer)
Benzo(b)fluoranthene: 1,200 ug/kg
Benzo(a)pyrene 820 ug/kg

SD1GB (approx. 10" 18" bgs, medium sand Iayer) '
& | Benzo(a)anthracene: 1,100 ug/kg
Benzo(b)fluoranthene: 1,100 ug/kg
I Benzo(a)pyrene 950 ug/kg

SD16C (approx 18"-27" bgs, fme sandy SIIt Iayer)
Arsenic: 32 mg/kg

Benzo(b)fluoranthene: 1,300 ug/kg
Benzo(a)pyrene 920 ug/kg

Massachusetts Contingency Plan (MCP)
Reportable Concentrations (RCS-1) i
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—@— Northern Area
(SD-04, SD-05, SD-06, SD-07)
- Southern Area
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B - Middle
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Figure 5 Average Arsenic Concentrations in Representative Shallow Cores
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Figure 6 Average Arsenic Concentrations in the Deep Sediment Cores




Depth below SD-01A Depth below SD-01B Depth below SD-01C Depth below SD-01D
ground Collected on 04/28/2004 ground Collected on 04/28/2004 ground Collected on 04/28/2004 ground Collected on 04/28/2004
surface (in) (SD-01 subdivided into 4 foot core samples; surface (in) (SD-01 subdivided into 4 foot core samples; surface (in) (SD-01 subdivided into 4 foot core samples; surface (in) (SD-01 subdivided into 4 foot core samples;

0
] \
] 52 | 100 | 148 |

4 — — —
] 56| 104 | 152 |

8 | | 20" very dark gray |
| | | medium grain sand | 15" very dark gray
| | 17" black medium to | (2.5Y 311) | medium grain
| 60 coarse grain sand 108 156 (10YR 3/1)

12 ] ] ]
] ] [0.073] ] [0.13] ] [0.82]
] 64 | 12 | 160 |

16 ] ] ]
] 68 | 16 | 164 |

20 | | | 7" very dark gray
| | | | coarse sand (10YR 3/1)

h

: 72 | 10" coarse sand 20 | 168 |

24 | B | C | D
] ] [0.089] ] [8.6] ] [0.17] dark gray (2.5Y 4/1)
| | | 9" black slag (N 2.5/) |
] 76 124 172

28 ] ] ]
] 80 | 6" medium sand 128 | h 176 | 18" fine sand

32 ] ] ]

| | 6" very dark gray |

_ [32] _ _ coarse sand (2.5Y 3/1) |
| 3" organic 84 132 180

36 " ] ] ]
] ] [1.3] ] [14] ! ] [0.019]
| | | 3" dark gray sandy silt |
] 88 136 (10YR 4/1) 184

40 ] ] " ] gray (5Y 5/1)
] A 12" very dark gray ] 14" black clayey silt | |
| sand | and some organic | |
| 92 (10YR 2/1) 140 7" dark gray coarse 188

44 | | gravel plus Ig. | 6" olive brown fine
| | | angular chunks | sand (2.5Y 4/4)
] ] ] (2.5Y 4/1) ]
] 96 [11] 144 [0.36] 192

48 [0.035] v

Figure 7

Graphical representation of 4 ft. subsamples of deep soil/sediment boring SD-01 collected on the northern shore with GeoProbe equipment

Saugus Iron Works
Saugus, Massachusetts

Notes:

Inner shaded boundary represents sample inside of core tubing (white/empty area represents empty space in core tubing)

Outer boundary represents position of core tubing

The letter in the shaded box indicates the sample collected - A to D - in the boring
The number in parentheses (e.g., [0.8]) is the percentage of total organic carbon, which was sampled at approximately every foot




Depth below SD-02A Depth below SD-028 Depth below SD-02C
ground Collected on 04/28/2004 ground Collected on 04/28/2004 ground Collected on 04/28/2004
surface (in) (SD-02 subdivided into 4 foot core samples) surface (in) (SD-02 subdivided into 4 foot core samples) surface (in) (SD-02 subdivided into 4 foot core samples)
0 — —
] 52| 100 |
4 — —
] 56| 104 |
8 —
] 60 | 108 |
12 ] ]
] ] 9" dark brown silty ]
] ] sand ]
] 64 (7" of void at top) 112
16 ] ]
] 68 | 16 |
20 _ [3.7] |
] 72| 120 |
24 ] ]
| [0.74] ] ]
: 6" organic 76 ] 18" black sandy silt 124 T
28 with vegetation ] B w/medium to ]
] ] coarse gravel ]
] ] (N2.5/) ]
] 80 128
32 ] [2.7] ] 4" black coarse
] ] ] sand and gravel
] ] ] (5Y 2.5/1)
] 10" very dark grayish 84 132
36 A brown sand-silt ] ]
] ] ] 4" very dark gray
] ] ] sandy-silt (2.5Y 3/1)
] 88 136 [3]
40 ] ] (o
] ] 12" very dark gray ]
] ] medium grain sand ]
] 92 (5Y 3/1) 140 8" dark gray medium
44 7" black sandy silt w/ ] [0.82] ] sand (5Y 4/1)
] coarse angular ] ]
] gravel ] ]
96 144 [7.7] refusal
8 | 8.2]
Figure 8

Graphical representation of 4 ft. subsamples of deep soil/sediment boring SD-02 collected on the northern shore with GeoProbe equipment

Saugus Iron Works
Saugus, Massachusetts

Notes:

Inner shaded boundary represents sample inside of core tubing (white/fempty area represents empty space in core tubing)
Outer boundary represents position of core tubing

The letter in the shaded box indicates the sample collected - A to D - in the boring

The number in parentheses (e.g., [0.8]) is the percentage of total organic carbon, which was sampled at approximately every foot




Depth below SD-03A Depth below SD-03B Depth below SD-03C Depth below SD-03D
ground Collected on 04/28/2004 ground Collected on 04/28/2004 ground Collected on 04/28/2004 ground Collected on 04/28/2004
surface (in) (SD-03 subdivided into 4 foot core samples) surface (in) (SD-03 subdivided into 4 foot core samples) surface (in) (SD-03 subdivided into 4 foot core samples) surface (in) (SD-03 subdivided into 4 foot core samples)
0
— \ — —
] 52 | 100 | 148 |
4 — — —
- | - | - | N
] 56 | 104 | 152 |
8 ] ] ] 6" dark grayish brown
] ] ] ] sandy silt (2.5Y 4/2)
] ] 20" dark gray medium ] ]
] 60 sand 108 156 y
12 ] ] ] )
_ | [14,84] ] |
] ] ] ] 6" very dark gray
] 64 112 160 medium sand (5Y 3/1)
16 ] ]
] ] ] ! ] [0.19] ,
N
] 68 | 16 | 164 |
20 ) ] ] ] 8" dark gray medium
] ] " ] 10" very dark grayish ] to coarse sand
] ] ! ] brown sandy silt ] with fine gravel
] 8" black organic 72 120 (10YR 3/2) 168 (5Y 4/1)
24 ] B ] ]
] | (24] | — v
" A
] , 76 | 124 | p 172 | D
28 ) ] 16" very dark gray ] [1.3,1.9] 4" very dark gray ]
] ] sandy-silt and some ] medium sand (5Y 3/1) ] [0.23]
] 6" black fine sand ] organic (5Y 3/1) ] 2 ] 14" dark gray coarse
] [2.2,2.5] 80 128 h 2" black slag medium 176 sand with coarse
32 ] ] C , sand wigravel (N 2.5/) ] angular gravel
] y ] ] p ] (5Y 4/1)
] A h ] ] 4" olive gray fine silt ]
] 84 132 (5Y 412) 180
36 ] ] v ]
| | [36] % ] M 2" very dark gray ]
] ] ) ] | medium sand (5Y 3/1) ]
] 88 136 N 2" very dark gray 184 N
40 15" black sandy-silt ] 10" black medium ] [2.8] , sandy silt (5Y 3/1) ] 0
] ] sand with coarse ] p | [0.15]
] ] angular gravel ] ] 8" greenish gray clay
] [47] 92 and some black slag 140 2" very dark gray 188 (5GY 5/1)
44 ] (N 2.5/) ] medium to coarse ]
] ] ] sand w/fine gravel ]
] ] ] (5Y 3/1) ]
96 , 144 [0.18] , 192 {
48 [1.7] v
Figure 9

Graphical representation of 4 ft. subsamples of deep soil/sediment boring SD-03 collected on the northern shore with GeoProbe equipment
Saugus Iron Works
Saugus, Massachusetts

Notes:

Inner shaded boundary represents sample inside of core tubing (white/empty area represents empty space in core tubing
Outer boundary represents position of core tubing

The letter in the shaded box indicates the sample collected - A to D - in the boring

The number in parentheses (e.g., [0.8]) is the percentage of total organic carbon, which was sampled at approximately every foo




Depth below SD-04 SD-05 SD-06 SD-07 SB-08
ground Collected on 04/26/2004 Collected on 04/27/2004 Collected on 04/27/2004 Collected on 04/27/2004 Collected on 04/27/2004
surface (in)
0
4
8
12 A[5.2] 5" organic
A[25] 8" organic
16 . A[36] 8" organic
fine
20
23" sand,
brown to gray
24 coarse
18" sand,
B [0.29] B 1] fine and coarse B[24] 12" sand
brown and gray brown to gray
28 fine to coarse
fine
A1) 5.5" organic
32
fine
3" fine sand
36
brown
B[0.g] ) Cc13] 13" silty clay
40 10" dark gray
. . c2] -
9" coarse sand 8" dark gray clay-silt
— C[16] .
clay-silt
44
gray
C [25] 1" dark black clay, gravel 45" core (refusal) 45.5" core (refusal) 45" core (refusal) A[13]
46" core (refusal) Comments: Bottom layer has petroleum odor Comments: Sand layer very consistent through sample; Petroleum |Comments: Lost core sleeve when pulling cover up; Petroleum
48 odor odor in bottom layer
— B [>22] Organic
and silt
52 Cp39l
54" core (refusal)
56
60
64
Figure 10

Graphical representation of soil/sediment borings for shallow samples collected on the northern shore

Saugus Iron Works
Saugus, Massachusetts

Notes:

Outer boundary represents position of core tubing
Inner shaded boundary represents sample inside of core tubing (white/empty area represents empty space in core tubing’

The letter in the shaded box indicates the sample collected - A to C - in the boring

The number in parentheses (e.g., [0.8]) is the percentage of total organic carbon for the sample collectec




Depth below
ground
surface (in)

SB-09
Collected on 04/27/2004

SD-10
Collected on 04/26/2004

0

20

24

28

32

36

40

44

48

52

A[12]

3.5" organic

56

60

B[13]

Cl94]

7" clayey-silt

64

Comments: Only 2 horizons discernable; Clayey-silt layer split;

60" core

Organic debris found in clayey-silt layer

Al14]

8" peat

B[14]

3.5" sand

[>19]

9" clayey
sand

60" core

Comment: Boundary between horizons indistinct

Figure 10

Graphical representation of soil borings for shallow samples collected on the northern shore
Saugus Iron Works
Saugus, Massachusetts

Notes:

Outer boundary represents position of core tubing
Inner shaded boundary represents sample inside of core tubing (white/empty area represents empty space in core tubing

The letter in the shaded box indicates the sample collected - A to C - in the boring

The number in parentheses (e.g., [0.8]) is the percentage of total organic carbon for the sample collected
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Figure 12 Average TOC Concentrations in the Deep Sediment Cores



Depth below ground SD-11 SD-12 SD-13 SD-14 SD-15
P surface (?n) Collected on 04/29/2004 Collected on 04/29/2004 Collected on 04/30/2004 Collected on 04/30/2004 Collected on 04/30/2004
0
4
13" organic (removed 14" organic (removed
8 with post-hole digger) with post-hole digger)
12 25" organic (removed
with post-hole digger)
16
16" dark gray organic
to medium sand
7" organic
8" organic
28 $ 1" back fine to med. sand
33" core (refusal)
11" dark gray fine to
25" very dark grayish coarse sand 14" dark gray organic/peat
brown fine silt with
organic
40 11" black organic
40" core (refusal)
16" black sandy-silt
some petrolum
in bottom layer
2" very dark gray coarse
gravel in sandy silt
48 47" core (refusal)
52 very dark gray
53" core (refusal)
54" core (refusal)
56 57" core
Comments: Significant amount of resistance to refusal depth
60
64
Figure 13

Graphical representation of soil/sediment borings for shallow samples collected on the southern shore
Saugus Iron Works
Saugus, Massachusetts

Notes:

Outer boundary represents position of core tubing

Inner shaded boundary represents sample inside of core tubing (white/empty area represents empty space in core tubing)
The letter in the shaded box indicates the sample collected - A to C - in the boring

The number in parentheses (e.g., [0.8]) is the percentage of total organic carbon for the sample collected




Depth below ground

SD-16
Collected on 04/29/2004

SD-17
Collected on 04/30/2004

SD-18
Collected on 04/29/2004

SD-19
Collected on 04/30/2004

SD-20
Collected on 04/30/2004

surface (in)
0
4 9"
A[34] vegetative
material
8
Al 16" organic (removed
with post-hole digger) 3" brown med. silty-
B[1.1] sand w/gravel
12 12" core (refusal)
16
20
24
28
10" organic
32 A[39]
36
40 8" dark gray fine to
B [0.98] medium sand B [44] 8" vegetative
matter 5" organics
A[27] wifine sandy-
44 silt
49" core (refusal)
9" black fine sandy silt 7" dark brown organic
48 8" very dark gray organics A[43] with vegetative
C[>29] B [20] with fine sandy silt and matter
vegetative throughout
52
53" core (refusal) 7" very dark grayish
5" very dark grayish B[19] brown clayey silt
56 Ccn2 brown organic with silt
(less sand)
58" core 57" core
60
Comments: Bottom layer (clayey-silt) same as layer called fine silt in previous
borings; Significant amount of resistance to refusal depth
64
Figure 13

Graphical representation of soil/sediment borings for shallow samples collected on the southern shore

Saugus Iron Works
Saugus, Massachusetts

Notes:

Outer boundary represents position of core tubing

Inner shaded boundary represents sample inside of core tubing (white/empty area represents empty space in core tubing)

The letter in the shaded box indicates the sample collected - A to C - in the boring

The number in parentheses (e.g., [0.8]) is the percentage of total organic carbon for the sample collected
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B - Middle -
(approx 1-3 ft)
C - Bottom 0
(approx >3 ft)
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Figure 14 Average TOC Concentrations in Representative Shallow Sediment Cores
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Photo Log of Sediment Cores

(Note: Photo of sediment core SD-13 is not available)
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FIGURE A1

Photograph of Sediment Core SD-01A
Saugus Iron Works

Saugus, Massachusetts



FIGURE A2

Photograph of Sediment Core SD-01B
Saugus Iron Works
Saugus, Massachusetts



FIGURE A3

Photograph of Sediment Core SD-01C (Middle)
Saugus Iron Works
Saugus, Massachusetts



FIGURE A4

Photograph of Sediment Core SD-01D (Left)
Saugus Iron Works
Saugus, Massachusetts



FIGURE A5

Photograph of Sediment Core SD-02-A (Top)
Saugus Iron Works
Saugus, Massachusetts



FIGURE A6

Photograph of Sediment Core SD-02-B (Middle) and SD-2C (Left)
Saugus Iron Works
Saugus, Massachusetts



FIGURE A7

Photograph of Sediment Core SD-3A (Left)
Saugus Iron Works
Saugus, Massachusetts



FIGURE A8

Photograph of Sediment Cores SD-03A (Right), SD-03B (Middle), and SD-3D (Left)
Saugus Iron Works
Saugus, Massachusetts



FIGURE A9

Photograph of Sediment Core SD-04
Saugus Iron Works

Saugus, Massachusetts



FIGURE A10

Photograph of Sediment Core SD-05
Saugus Iron Works

Saugus, Massachusetts



FIGURE A11

Photograph of Sediment Core SD-06
Saugus Iron Works

Saugus, Massachusetts



FIGURE A12

Photograph of Sediment Core SD-07
Saugus Iron Works

Saugus, Massachusetts



FIGURE A13

Photograph of Sediment Core SD-08
Saugus Iron Works

Saugus, Massachusetts



FIGURE A14

Photograph of Sediment Core SD-09
Saugus Iron Works

Saugus, Massachusetts



FIGURE A15

Photograph of Sediment Core SD-10
Saugus Iron Works

Saugus, Massachusetts



FIGURE A16

Photograph of Sediment Core SD-11
Saugus Iron Works

Saugus, Massachusetts



FIGURE A17

Photograph of Sediment Core SD-12
Saugus Iron Works

Saugus, Massachusetts



FIGURE A18

Photograph of Sediment Core SD-14
Saugus Iron Works

Saugus, Massachusetts



FIGURE A19

Photograph of Sediment Core SD-15 (Top) and SD-17 (Bottom)
Saugus Iron Works
Saugus, Massachusetts



FIGURE A20

Photograph of Sediment Core SD-16
Saugus Iron Works

Saugus, Massachusetts



FIGURE A21

Photograph of Sediment Core SD-18
Saugus Iron Works

Saugus, Massachusetts



FIGURE A22

Photograph of Sediment Core SD-19
Saugus Iron Works

Saugus, Massachusetts



FIGURE A23

Photograph of Sediment Core SD-20
Saugus Iron Works

Saugus, Massachusetts
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Groundvater Aralyicln GROUNDWATER
228 Mol St o2 ANALYTICAL

Telephone: (508) 759-4441
FAX: (608) 769-4475

e-mail

To: John Burgess Erom: €-mail reporting GWA
CH2M Hill Pages: /8
e-mail: jburgess@chZzm.com Date: 05/11/2004 04:56:48 PM
Re: 72023 ce:
NOTE

The format or contents of this e-mail transmission may not meet all applicable National Environmental
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GROUNDWATER
ANALYTICAL s tarde By WA 02532

Teiephone (508) 759-4441
May 11, 2004 FAX (508) 759-4475

www. groundwateranalytical.com

Mr. John Burgess
CH2M Hill

25 New Chardon Street
Suite 500

Boston, MA 02114

LABORATORY REPORT

Project: Saugus Iron Works
Lab 1D: 72023

Received: 04-27-04

Dear John:

Enclosed are the analytical results for the above referenced project. The project was processed for
Standard turnaround.

This letter authorizes the release of the analytical results, and should be considered a part ot this
report. This report contains a sample receipt report detailing the samples received, a project
narrative indicating project changes and non-conformances, a quality control report, and a
statement ot our state certitications. '

The analytical results contained in this report meet all applicable NELAC standards, except as may
be specifically noted, or described in the project narrative. This report may only be used or
reproduced in its entirety.

| attest under the pains and penalties ot perjury that, based upon my inquiry of those individuals
immediately responsible tor obtaining the information, the material contained in this report is, to
the best of my knowledge and beliet, accurate and complete.

Should you have any questions concerning this repori, please do not hesitate to contact me.

Sincerely,

Jonathan R. Sanford
President

JRS/smd
Enclosures
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ANALYTICAL

Project: Saugus lron Works
Client: CH2M Hiil
Lab ID: 72023

Sample Receipt Report

Lab Receipt:

Delivery: GWA Courier

Airbill: nfa

04-27-04

Temperature:
Chain of Custody:
Custody Seal(s):

427104 11.00

4.2'C
Present

nfa

EPA 6010B/7471A 13 Priority Polutant Metals

72023-1 | SDOSA

EPA 8270C PAHs

EPA 9060 Mad Total Organic Carbon
Con ID Comlainer verdor | QC Lot Preserv QC Lot Prep Ship
C498263 250 mL Glass Fisher | BX12259 None nfa n/a nfa

5/27/04 11:00

EPA 6010B/7471A 13 Priority Pollutant Metals

72023-2 | SDOSB
EPA 8270C PAHSs
EPA 9060 Mod Total Organic Carbon
Con IG Container Vendor | QC Lot Preserv | QClot Prep Ship
C498259 250 mL Glass Fisher BX12259 None n/a nfa n/a

EPA B270C PAHs

EPA 6010B/747 1A 13 Priority Pollutant Metals

EPA 95060 Mod Total Organic Carbon

LCon 1D Container [ Vendor

QC Lot

Presery

QcC Lot

Prep

C498254 250 mL Glass | Fisher

BX12259

None

n/a

nfa

ship
n/a

EPA 6010B/7471A 13 Priority Pollutant Metals
EPA B270C PAHSs
EPA 9060 Mod Total Organic Carbon

Con 1D Container Vendor

QC Lot

QC Lot

Prep

Ship

C498260 250 mL Glass Fisher

BX12259

n/a

n/a

nfa

-GhiD

720235

SDO6B Soil 4/27/04 11:00 |[EPA 6010B/7471A 13 Priotity Polluznt Metals
EPA 8270C PAHs
EPA 9060 Mod Total Organic Carbon
Con ID Container Vendor QC Lot Preserv QC Lot Prep Ship
C498255 250 ml Glass Fisher BX1225% None nfa n/a na

4/27/04 11:00

72023-6 | SD06C EPA 6D1DR/7471A 13 Priority Pollutant Metals
EPA 8270C PAHs
EPA 9060 Mod Total Organic Carbon
Con ID Contai Vend QC Lot Presarv Qc Lot Prep [ ship
408261 250 ml Glass Fisher BX12259 None n/a nfa I n/a
Soil 4/27/04 13:30 |EPA 6010B/7471A 13 Priority Pollutant Metals
EPA 8270C PAHs '
EPA 9060 Mod Total Organic Carbon |
Con ID [ i | Vendor ! QClot Preserv QC Lot Prep [ Ship :
C498256 250mL Glass | Fisher 1 BX12259 None nfa n/a '

{2
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Sample Receipt Report (Continued)

Project: Saugus Iron Works Delivery: GWA Courier Temperature: 4.2'C
Client: CH2M Hill Airbill: na Chain of Custody: Present

Lab ID: 72023 Lab Receipt: 04-27-04 Custody Seal(s): n/a

4/27/04 13:30 |EPA G010B/747 1A 13 Priority Pollutant Melals
EPA B270C PAHS
| EPA 9060 Mod Total Organic Carbon
Con ID Container Vendor i QC Lot Preserv QC Lot [ Prep l Ship \
498252 250 mL Glass Fisher | BX12258 |  MNons na | na | _nma |

72023.9 ‘
EPA 8270C PAHs

| EPA 9060 Mod Total Organic Carbon | ‘
ConID_: Container |_Vendor | QClot T Prosery QClot | Prep | ship | ]
C498258 | 250ml Glass | Fisher | BX13259 | Mone nfa | Wa | ma

7202310 EPA 6010B/7471A 13 Priotity Polliutant Metals

EPA 8270C PAHs

EPA 5060 Mod Total Organic Carbon i
Con ID Container Vendor QC Lot Preserv QC Lot Prep | ship | {
C498262 |  250mt Glass | Fisher | BX12259 None | a | Wa | na | [

4/27/04 14:30 'EPA 60 10B/7471A 13 Priori
|EPA 8270C PAHS
|[EPA 9060 Mod Totl Organic Carbon

72023-11 | SDO8B ty Pollutant Metals

Con ID Contai J Vendor QC Lot | Preserv I QC Lot | Prep ’ Ship J
| ca98253 250ml Glass | Fisher | BX72259 |  Nome | | na [ na
I =

7203312 4/27/04 14:30 [EFA 6010B/7471A 13 Priority Pollutant Metals
EPA 8270C PAHSs :
EPA 9060 Mod Total Organic Carbon 7 ‘

Con ID Container [ Vendor QClot Preserv QClLot | Prep | Ship ] i )
[ C498257 | 250mLGlass |  Fisher | BX12259 None va | nfa | na_ | |
72023-13 | SDO7A EPA 6010B/7471A. 13 Pricrity Pollutant Metals
EPA 8270C PAHs
’ EPA 9060 Mod Tatal Organic Carbon
Con ID Contziner [ Vendor | QClot | Preserv | QClot [ Prep | Ship |
CA464059 | 250 mi Glass | Greenwood | BX11505 | None | nia i va |  wa |

! 4/26/04 10:00 [EPA 6010B/7471A 13 Priority Pollutant Metals

! . ‘EPA 8270C PAHs

: i |EPA 9060 Mod Total Organic Carbon

[ &nip Contai | vendor | QClot | Presev | QCiot T Frep Poship |
| C464058 250 mLGlass [ Greenwood; BX11505 |  Maome | A | nfa |  na
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Project:
Client:
Lab 1D:

72023-15

Saugus Iron Works

CH2M Hill
72023

Sample Receipt Report (Continued)

Detivery: GWA Courier
Airbill: wa
Lab Receipt: 04-27-04

Temperature:
Chain of Custody:
Custody Seal(s):

EPA B270C PAHs

EPA 2060 Mod Total Organic Carbon

Con

Vendor

Con D

QC Lot

QC Lot Prep Ship

C464063

250 mL Glass

G reenwood

BX11505

na na nfa

7202316

50044,

Soil

EPA 6010B/7471A 13 Priority Pollutant Metals
EPA 8270C PAHSs
EPA 9060 Mod Total Organic Carbon

Con ID

Container

Vendor

QC Lot

QC Lot Prep Ship

C414265

250 mlL Glass

Fisher |

BX12228

n/a n/a nfa

4/26/04 11:30

EPA 6010B/7471A 13 Priority Pollutant Metals

72023-17 Soil
EPA 8270C PAHs
EPA 9060 Mod Total Organic Carbon
Con ID Container Vendor QC Lot Presery QC Lot Prep Ship
C414266 250 mL Glass Fisher BX12228 Naone na nfa n/a

72023-18

4/26/04 11:30

SDO4C EPA 6010B/7471A 13 Priority Pollutant Metals
EPA 8270C PAHSs ’
EPA. 9060 Mod Total Organic Carbon
Con ID Container Vendor QcC Lot Preserv QC Lot Prep ship |
C414264 250 mL Glass Fisher | BX12228 None na wa na |

7202319

SD10A

4/26/04 15:00

Soil EPA 6010B/7471A 13 Priority Pollutant Metals
EPA 8270C PAHS
EPA 9060 Mod Total Omganic Carbon
Con ID Container Vendor | QC Lot Preserv QC Lot _ Prep | Ship |
| C414267 250 mL Glass Fisher | BX12228 Nore na n/a | o ]

sD1oB

4/26/04 15:00

EPA 6010B/7471A 13 Priority Polluant Memals

72023-20 Soil
EPA 8270C PAHs
EPA 90560 Mod Total Crganic Carbon
Con 1D Container Vendor | QC Lot Preserv QC Lot Prep ship |
C414269 250 mL Glass Fisher | BX12228 None nfa na nfa |
Aabp | . Sampled. [ Method= " T
72023-21 1 5D10C /26/04 15:00 |EPA 6010B/747 1A 13 Priority Pollutant Metals
' EPA 8270C PAHs
EPA 9060 Mod Total Organic Carbon
Con ID | Cc Vendor QC Lot Preserv | QC Lot Prep [ ship |
L €414268 | 250 ml. Glass Fisher : BX12228 None na n/a ; nfa |

i
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Saugus Iron Works

CH2Mm Hill
72023

Sample Receipt Report (Continued)

Delivery:
Airbill:
Lab Receipt:

GWA Courier
nfa
04-27-04

Temperature: 4.2'C
Chain of Custody: Present
Custody Seal(s):

EPA B270C PAHSs Low Level SimM

EBO1 Aqueous
Container Vendor QU Lot Presery QC Lot Prep Ship
1 L Amber Class Proline BX10083 None n/a nfa wa
1L Amber Glass Proline BXt0083 Mone na nfa n/a

72023231 EBO1
Con iD C
C311638 250 mL Plastic

Aqueous | 4/26/04 16:30 |EPA 6010/7470A 13 Priority Pollutant Metals
Vendor QC Lot Preserv QC Lot Prep Ship
Proline | BX10723 | HNO3 R3BB4A |  02:02:04 na

72023-24 Aqueous | 4/27/04 15:00 [EPA 8270C PAHs Low Level SIM

Con 1D Container Vendor QC Lot Preserv QC Lot Prep Ship
C331449 1 L Amber Glass “Proline BX10083 None nfa na n/a
C331446 1 L Amber Glass Proline BX10083 None na na n/a

72023-25

EBO2 Aqueous | 4/27/04 15:00 |EPA 6010/7470A 13 Priority Poltutant Metals
Con ID Container Vendor QC Lot Preserv QC Lot Prep Ship
311727 250 mL Plastic Proline BX10723 HNO3 R-3B8B4A 02-02-04 nfa

X
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Data Certification

Project: Saugus Iron Works Lab ID: 72023
Client: CH2M Hill Received: 04-27-04 18:30

Project Location: nfa
This Form provides cerifications for the following data set:
EPA 8270C: 72023-01,-02,-03,-04,-05,-06,07,-08,-09,-10,-11,-12,-13,-14,-15,-16,-17,-18,-19,-20,-21,-22,-24
EPA 6010B: 72023-01,-02,-03,-04,-05,-06,07,-08,-09,-10,-11,-12,-13,-14,-15,-16,-17,-18,-19,-20,-21,-23,-23,-25,-25
EPA 7470A/1A: 72023-01,-02,-03,-04,-05,06,-07,-08,-09,-10,-11,-12,-13,-14,-15,-16,-17,-18,-19,-20,-21,-23,-23 -25,-25
Sample Matrices:  Groundwater (X) _Soil/Sediment _(X) _Drinking Water ( ) Other ( ) B
a5 8260B () 8151A ( ) 8330 () 60108 _ (X) 74T0AMIA (X
8270C (X) 8081A () VPH () 6020 () 9012A% ()
(] (3 { ) Other [ )

8082

- T

An afﬁﬁnaﬁve response to questions A, B, C and D is required for

Presumptive Cerlainty” status.

A Were all samples received by the laboratory in a condition consistent with
that described on the Chain-of-Custody documentation for the data set?

Yes

B. were all QA/QC procedures required for the specified analytical method(s)
included in this report followed, including the requirement to note and
discuss in a narrative QC data that did not meet appropriate performance
standards or guidelines?

C. Does the analytical data included in this report meet all the requirements
for "Presumptive Certainty,” as described in Section 2.0 of the MA DEP
document CAM VIl A, Quality Assurance and Quality Control Guidelines
for the Acquisition and Reporting of Analytical Data?

D. VPH and EPH methods only: Was the VPH or EPH method run without
significant modifications, as specified in Section 11.32

n/a

A response to questions E and ¥ below is required for "Presumptive Certainy™ status.

E. Were all QC perfformance standards and recommendations for the
specified methods achieved?

Yes

1, the undersigned, attest under the pains and penalties of perjury that, based upon my personal
Inquiry of those responsible for obtaining the information, the material contained in this

E. Were resulis for all analyte-list compounds/elements for the specified
method(s) reported?

_AlE No answers are addressed in the attached Project Narrative.

analytical report is, to the best ‘{:\f my knowledge and belief, accurate and complete.
'l

Signature: Position: President

Printed Name: Jonathan K Sanfo Date: 05-311-04

e
H" K

1
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EPA Method 8270C
Polynuclear Aromatic Hydrocarbons by GC/MS

Field ID: SDO5A matrix: Soil

Project: Saugus Iron Works ) Container: 250 ' mL Glass

Client: CH2M Hill Preservation: Cool

Laboratory |D: 72023-01 QC Batch 1D: SV-14383-P

Sampled: 04-27-04 11:00 Instrument 1D: MS-3 HP 5890

Received: 04-27-04 18:30 Sample Weight: 15g

Extracted: 04-30-04 14:00 Final Volume: T mL

Cleaned Up: 05-06-04 12:00 Percent Solids: 58

Analyzed: 05-0604 17:00 Dilution Factor: 1

Analysl: nr
91-20-3 Maphthalene
91-57-6 2-Methyinaphthalene BRL ug/Kg 560
208-96-8 Acenaphthylene BRL ug/Kg 560
83-329 Acenaphthene BRL ug/Kg 560
B6-73-7 Fluorene BRL | ug/kKg 560
85-01-8 Phenanthrene BRL ug/Kg 560

| 120-12-7 Anthracene BRL ug/Kg 560
206-44-0 Fluoranthene BRL - ug/Kg 560
129-00-0 Pyrene BRL ug/Kg 560
56-55-3 Benzolalanthracene BRL ug/Kg 560
218019 Chrysene BRL ug/Kg 560

| 205992 Benzo[blfluoranthene BRL ug/Kg 560
207-08-9 Benzo[K]fluoranthene BRL ug/Kg 560
50-32-8 Benzo[a]pyrene BRL ug/Kg 560
193-39-5 Indeno(1,2, 3-c,d]pyrene BRL ug/Kg 560
53-70-3 Dibenzo[z,h]anthracene BRL ug/Kg 560
191-24-2 Benzolg,h,ilperylene BRI ug/Kg 560
Nitrobenzene-d5 11,000 6,600 59 % 30-130%
2-Flucrobipheny! 11,000 7,300 64 % 30-130%
Terphenyl-d14 11,000 7,800 69 % 30-130%

Method Reference:  Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update Il (1996). Sample extraction performed
by EPA Method 3545. Cleanup performed by FPA Method 3630C. Results are reported on a dry weight basis.

Report Notations: BRL indicates concentration, if any, is below neporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.
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EPA Method 8270C
Polynuclear Aromatic Hydrocarbons by GC/MS

Field 1D SDO5B Matrix: Soil

Project: Saugws fron Works Container: 250 mL Glass

Client: CH2Mm Hil] Preservation: Cool

Laboratory 1D: 7202302 QC Batch ID: 5V-1438-P

Sampled: 04-27-02 11:00 Instrument {D: MS-3 HP 5890

Received: 04-27-04 18:30 Sample Weight: 15¢

Extracted: 04-30-04 14:00 Final volume: 1ml

Cieaned Up: 05-06-04 12:00 Percent Solids: 30

Analyzed: 05-06-04 17:40 Dilution Factor: 1

Analyst: nT

aphthalene BRL
91-57-6 2-Methylnaphthatene BRL
208-96-8 Acenaphthylene BRL 410
83-32.9 Acenaphthene _ BRL 410
86-73-7 Fluorene BRL 410
85-01-8 Phenanthrene BRL 110
120-12-7 Anthracene BRL 410 :
206-44-0 Fluoranthene BRL 410
129-00-0 Pyrene BRL 410
56-55-3 Benzolalanthracene BRL 410
218-01-9 Chrysene BRL 410
205-99-2 Benzo[blfluoranthene BRL M40
207-08-9 Benzofklfluoranthene BRL 410
| 50-328 Benzolalpyrene BRL 410 ]

193-39-5 Indeno[1,2,3-c dlpyrene BRI 410
53-70-3 Dibenzola,hlanthracene BRL I 410 !
191-24-2 Benzo[g.h.ilperylene ’ BRL | 410
Nitrobenzene-d5 ] 8,200 5,300 64 % 30-130%
2-Fluorobiphenyl 8,200 5,900 72 % . 30-130%
Terphenyl-d14 B,200 6,200 76 % | 30-130%

Method Reference:  Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update 1l {1996). Sample extraction performed

by EPA Method 3545. Cleanup performed by EPA Method 3630C. Results are reported an a dry weight basis.

Report Notations: BRL  Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be

reliably quantified under routine laboratory operating conditions. Reporting limits ane adjusted for sample size and dilution.

o
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EPA Method 8270C .
Polynuclear Aromatic Hydrocarbons by GC/MS

Field iD: SDO5C Matrix: Soil

Project: Saugus Iron Works Container: 250 mL Glass
Client: CH2M Hill Preservation: Cool
Laboratory ID:  72023-03 QC Batch ID: SV-1438-P
Sampled: 04-27-04 11:00 Instrument 1D: MS-3 HP 5890
Received: 04-27-04 18:30 Sample Weight: 16 g
Extracted: 04-30-04 14:00 Final Volume: 1mL

Cleaned Up: 05-06-04 12:00 Percent Solids: 60

Analyzed: 05-06-04 18:20 Dilutien Factor: 1

Analyst: T

91-20-3 Naphthalene 530
91-57-6 2 Methylnaphthaiene ug/Kg 530
208-96-8 Acenaphthylene ug/Kg 530
83-329 Acenaphthene ug/Kg 530
86-73-7 Fluorene ug/Kg 530
85-018 Phenanthrene ug/Kg 530
120-12-7 Anthracene ug/Kg 530
206-44-0 Fluoranthene 870 ug/Kg 530
129-00-0 Pyrene 740 ug/Kg 530
56-55-3 Benzolalanthracene BRL ug/Kg 530
218-01-9 Chrysene BRL ug/Kg 530
205992 Benzoblfluoranthene 560 ug/Kg 530
207-08-9 Benzo[klfluoranthene BRL ug/Kg 530
50-32-8 Benzo[alpyrene BRL ug/Kg 530
193-39-5 Indeno[1,2, 3-c.dlpyrene BRL ug’Kg 530
53-70-3 Dibenzol[a, hlanthracene BRL vg/Kg 530
191-24-2 Benzofg,h,ilperylene BRL ug/Kg 530
Nitrobenzene-d5 11,000 6,000 56 % 30-130%
2-Fluorobiphenyl 11,000 6,100 57 % 30-130%
Terphenyl-d14 11,000 | 7,500 70 % 30-130 %
Method Reference:  Test Methods for Evaluating Solid Waste, LIS EPA, SW-846, Thind Edition, Update 111 (1996). Sample extraction performed

by EPA Method 3545. Cleanup performed by EPA Method 3630C. Results are reported on a dry weight basis.

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be

reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

o
LRI



GROUNDWA
ANALYTICAL

. EPA Method 8270C .
Polynuclear Aromatic Hydrocarbons by GC/MS

Field ID: SDOGA Matrix: Soil

Project: © Saugus Iron Works - o Container: - 250 mL Glass

Client: CH2ZM Hill Preservation: Cool

Laboratory ID:  72023-04 QC Batch 1D: SV-1438-F

Sampled: 04-27-64 11:00 Instrument 1D: mS-3 HP 5890

Received: 04-27-04 18:30 Sample Weight: i5¢g

Extracted: 04-30-04 14:00 Final Volume: 1mlL

Cleaned Up: 05-06-04 12:00 Percent Solids: 44

Analyzed: 050604 19:00 Dilution Factor: 1

Analyst: nr
91-20-3 Naphthalene BRL ) _ug/Kg 740
91-57-6 2-methylnaphthalene BRL ug/Kg 740
208-96-8 Acenaphthylene BRL ug/Kg 740
83-32-9 Acenaphthene BRL ug/Kg 740
86-73-7 Fluorene B BRL ug/Kg 740
85-01-8 Phenanthrene BRL ~ ug/Kg 740
120-12-7 Anthracene BRL ug/Kg 740
206-44-0 Fluoranthene 1,300 ug/Kg 740
129-00-0 Pyrene 1,100 ug/Kg 740
56553 Benzo[alanthracene BRL ug/Kg 740
218019 Chrysene BRL ug/Kg 740
205-99-2 Benzo[blfluoranthene 1,000 ug/Kg 740
207-08-9 Benzofklfluoranthene BRL ug/Ke 740
50-32-8 Benzo[aJpyrene BRL ug/Kg 740
193-39-5 Indeno{1,2,3-¢ d]pyrene BRL ug/Kg 740
53-70-3 Dibenzola,hlanthracene BRL ) up/Kg 740
191-24-2 Benzolg,h,ilperylene BRL ug/Kg 740

FOC Survapate PN Sl e ; L
Nitrobenzene-d5 7 15,000 50 % 30-130%
2Fluorobiphenyl 15,000 | 9,400 63 % 30-130%
Temphenyl-di14 15,000 | 11,000 73 % 30-130%

Mathod Reference:  Test Methods for Evaluating Solid waste, US EPA, SW-846, Thind Edition, Update 1l (1996). Sample extraction performed
by EPA Method 3545. Cleanup performed by EPA Method 3630C. Results are reportad on a dry weight basis.

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.
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Field 1D SDOGB

Project: Saugus Iron Works
Client: CH2M Hill
Laboratory 1D:  72023-05
Sampled: 04-27-04 11:00
Received: 04-27-04 18:30
Extracted: 04-30-04 14:00
Cleaned Up: 05-06-04 12:00
Analyzed: 05-06-04 19:39
Analyst: nr

FPA Method 8270C
Polynuclear Aromatic Hydrocarbons by GC/MS

Matrix:
Container:
Praservation:

QC Batch ID:
Enstrument | D:
Sample Weight:
Final Volume:
Percent Solids:
Dilution Factor:

Soil
250 mL Glass
Cool

SV-1438-P
MS-3 HP 5890
15g

1 mL

70

1

91-20-3 Naphthalene BRL ug/Kg 460
91-57-6 2-Methylnaphthalene BRL ug/Kg 460
208968 Acenaphthylene BRL ug/Kg 460
83-32-9 Acenaphthene BRL ug/Kg 460
86-73-7 Fluorene BRL ug/kg 460
85-01-8 Phenanthrene BRL ug/Kg 460
120-12-7 Anthracene BRL ug/Kg 460
206440 Fluoranthene BRL _ug/Kg 460
129-00-0 Pyrene BRL ug/Kg 460
56-55-3 Benzo[alanthracene BRL ug/Kg 460
218-01-9 Chrysene BRL ug/Kg 460
205-99-2 Benzo[blfluoranthene BRL ug/Kg 460
207-08-9 Benzo[klfluoranthene BRL ug/Kg 460
50-328 Benzola)pyrene BRL ug/Kg 460
193-39-5 Indenoft,2,3-¢,dlpyrene BRL ug/Kg 460
53-70-3 Dibenzo[a,hlanthracene BRL ug/Kg 460
191-24- Benzo|g,h,ilperylene BRL ug/Kg 460
Nitrobenzene-d5 9,300 6,000 64 % 30-130 %
2-Fluorobiphenyl 9,300 6,600 71 % 30-130 %
Terphenyl-d14 9,300 6,900 74 % 30-130%
Method Reference:  Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update II] (1996). Sample extraction performed

by EPA Method 3545. Cleanup performed by EPA Method 3630¢C. Results are reported on a dry weight basis.

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

ity
|
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EPA Method 8270C
Polynuclear Aromatic Hydrocarbons by GC/MS
Field 1D: SD06C Matrix: Soil
Project: Saugus lron Works Container: 250 mL Glass
Client: CH2M Hill Preservation: Cool
Laboratory ID:  72023-06 QC Batch 1D: SV-1438-P
Sampled: 04-27-04 11:00 Instrument 1D: MS-3 HP 5890
Received: 04-27-04 18:30 Sample Weight: 16 g
Extracted: 04-30-04 14:00 Final Valume: TmL
Cleaned Up: 05-06-04 12:00 Percent Solids: 14
Analyzed: 05-06-04 20:19 Dilution Factor: 1
Analysi: Hr
MNaphthalene 720
2 Methylnaphthalene BRL ug/Kg 720
Acenaphthylene BRL ug/Kg 720
Acenaphthene BRL ug/Kg 720
Fluorene BRL ug/Kg 720
Phenanthrene BRL ug/Kg 720
Anthracene BRL ug/Kg 720
Fluoranihene BRL ug/Kg 720
Pyrene BRL ug/Kg 720
Benzolalanthracene BRL ug/Kg 720
218-01-9 Chrysene BRL ug/Kg 720
20599-2 Benzo]bjfluoranthene BRL ug/Kg 720
207-08-9 Benzo[k]fluoranthene BRL ug/Kg 720
| 50-32-8 Benzofalpyrene BRL ug/Kg 720
[T193-39.5 Indenof1,2,3«,dlpyrene BRL ug/Kg 720
53-70-3 Dibenzofa,hlanthracene BRL ug/Kg 720
| 191-24-2 Benzo[g, h,ilperylene BRL ug/Kg 720 B
Nitrobenzene-d5 15,000 7,200 49 % 30-130 %
2-Fluorobiphenyl 15,000 | 7,100 48 % 30-130 %
Terphenyl-d14 15,000 | 10,000 70 % 30-130 %

Method Reference:

Test Methods for Evaluating Solid Waste, US EPA, SW-B46, Third Edition, Update LIl (1996}, Sample extraction performed

by EPA Method 3545. Cleanup performed by EPA Method 3630C. Results are reported on a dry weight basis.

Report Notations: BRL 1ndicates concentration, if any,
reliably quantified under routine |

is below reporting limit for analyte. Reporting limit is the lowest concentration that can be

aboratory operating conditions. Reporting limits are adjusted for sample size and dilution.
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GROUINDWA
ANALYTICAL

EPA Method 8270C
Polynuclear Aromatic Hydrocarbons by GC/MS
Field ID: SDO9A Matrix: Soil
Project: Saugus tron Works Container: 250 miL Glass
Client: CH2M Hill Preservation: Cool
Laboratory 1D: 7202307 QC Batch ID: $vV-1438-P
Sampled: 04-27-04 13:30 Instrument ID: MS-3 HP 5890
Received: 04-27-04 18:30 Sample Weight: 16 g
Extracted: 04-30-04 14:00 Final Volume: imt
Cleaned Up: 05-06-04 12:00 Percent Solids: 41
Analyzed: 05-06-04 20:58 Dilution Factor: T
Analyst: L
Naphthalene BRL ug/Kg 750
2-Methylnaphthalene BRL ug/Kg 750
Acenaphthylene BRL ug/Kg 750
Acenaphthene ] BRL ug/Kg 750
Fluorene BRL ug/Kg 750
Phenanthrene BRL ug/Kg 750
Anthracene BRL ug/Kg 750
Fluoranthene 1,100 ug/Kg 750
Pyrene 880 ug/Kg 750
Benzo[alanthracene BRL ug/Kg 750
Chrysene BRL ug/Kg 750
20599-2 Benzo[blfluoranthene BRL ug/Kg 750
207-08-9 Benzolk[fluoranthene BRL ug/Kg 750
50-32-8 Benzol[a]pyrene _ BRL ug/Kg 750
193-39-5 Indeno[1,2,3,dlpyrene BRL ug/Kg 750
53-70-3 Dibenzola,hlanthracene BRL ug/Kg | 750
[ 191-24-2 Benzo[g,h,ilperylene BRL ugKg | 750
Nitrobenzene-d5s 15,000 9,100 60 %
2-Fluorobiphenyl 15,000 8.500 56 % 30-130 %
Terphenyl-d14 15,000 | 10,000 67 % 30-130 % i

Test Methods for Evaluating Solid Waste, US EPA, SW-B46, Third Edition, Update Il (1996). Sample extraction performed
by EPA Method 3545. Cleanup performed by EPA Method 3630C. Results are reported on a dry weight basis.

BRL

Method Reference:

Report Notations: Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be

reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.
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GROUNDWA
ANALYTICAL

Polynuclear Aromatic Hydrocarbons by GC/MS

EPA Method 8270C

Field 1D: SDo9B Matrix: Soil

Project: Saugus lron Works Container: 250 mL Glass

Client: CH2M Hill Preservation: Cool

Laboratory ID:  72023-08 QC Batch 1D: SV-1438-P

Sampled: 04-27-04 13:30 Instrument |D: MS-3 HP 5890

Received: 04-27-04 18:30 Sample Weight: 16 g

Extracted: 04-30-04 14:00 Final Volume: 1mlL

Cleaned Up: 05-06-04 12:00 Percent Solids: 46

Analyzed: 05-06-04 27:38 Dilution Factor: 1

Analyst: nr
91-20-3 Naphthalene BRL ug/Kg 690
91-57-6 2-Methylnaphthalene BRL ug/Kg 690
208-96-8 Acenaphthylene BRL ug/Kg 690
83-32-9 Acenaphthene BRL ug/Kg 690
86-73-7 Fluorene BRL ug/Kg 690
85018 Phenanthrene BRL ug/Kg 690
120-12-7 Anthracene BRL ug/Kg 690
206440 Fluoranthene BRL ug/Kg 690
129-00-0 Pyrene BRL ug/Kg 690
56-55-3 Benzolalanthracene BRL ug/Kg 690
218019 Chrysene BRL ug/Kg 690
205.99.7 Benzo[blflupranthene BRL ug/Kg 690
207-08-9 Benzo[klfluoranthene BRL ug/Kg 690

50328 | Benzolalpyrene BRL ug/Ke 690 |
193-39-5 Indeno[1,2,3-¢,dlpyrene BRL ug/Kg 690
53-70-3 Dibenzola hlanthracene BRL ug/Kg 690
191-24-2 Benzolg h,iJperylene BRL ug/Kg 690
Nitrobenzene-d5 14,000 7,500 54 % 30-130%
2-Fluorobiphenyl 14,000 | 7,700 55 % 30-130 %
Terphenyl-d14 14,000 | 9,100 65 % 30-130 %

Method Reference:  Test Methods for Evaluating Solid Waste, US EPA, SW-84h, Third Edition, Lipdate Il (1996). Sample extraction performed

by EPA Method 3545. Cleanup performed by EPA Method 3630C. Resubts are reported on a dry weight basis.

Report Notations: BRL

Indicates concentration, if any, is befow reporting limit for analyte. Reporting limit is the fowest concentration that can be

reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.
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GROUNDWA
ANALYTICAL

o EPA Method 8270C

Polynuclear Aromatic Hydrocarbons by GC/MS
Field 1D: SD09C Matrix: Soil
Project: Saugus Iron Works: - Container: 250 mL Glass
Client: CH2M Hill Preservation: Cool
Laboratory ID:  72023-09 QC Batch ID: SV-1438-P
Sampled: 04-27-04 13:30 Instrument 10z MS-3 HP 5890
Received: 04-27-04 18:30 Sample Weight: 15 g
Extracted: 04-30-04 14:00 Final Volume: 1mL
Cleaned Up: 05-06-04 12:00 Percent Solids: 48
Analyzed: 05-06-04 22:17 Dilution Factor 1

T

91-20-3 Naphthalene
21-57-6 2-Methylnaphthalene BRL ug/Kg 680
208-96-8 Acenaphthylene BRL ug/Kg 680
83-32-9 Acenaphthene BRL ug/Kg 680
86-73-7 Fluorene BRL ug/Kg 680
85018 Phenanthrene ) BRL ug/Kg 680
120-12-7 Anthracene BRL ug/Kg 680
206-44-0 Fluoranthene BRL ug/Kg 680
129-00-0 Pyrene BRI ug/Kg 680
56-55-3 Benzolalanthracene BRL ug/Kg 680
218019 Chrysene ) _ BRL ug/Kg 680

- 205-99-2 Benzolb]flucranthene BRL ug/kKg 680
207-08-9 Benzolklfluoranthene BRL ug/Kg 680
50328 Benzolalpyrene BRL ug/Kg 680
193-39-5 Indenol[1,2,3-c,dlpyrene _BRL ug/Kg 680
53-70.3 Dibenzola,hjanthracenc
191-24-2 Benzo[g h,i]perylene

M Vet Spi e AR
Nitrobenzene-d5 14,000 6,700 49 % 30-130%
2-Fluorobiphenyl ) 14,000 6,000 43 % 30-130%
Terphenyld14 14,000 9,600 70 % 30-130%

Method Reference:  Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update Il (1996). Sample extraction performed
by EPA Method 3545. Cleanup performed by EPA Method 3630C. Results are reported on a dry weight basis.

Report Notations: BRL  Indicates concentration, if any, is below reporting Jimit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditinns. Reparting limits are adjusted for sample size and dilution.




GROLUNDWA
ANALYTICAL

EPA Method 8270C
Polynuclear Aromatic Hydrocarbons by GC/MS

Field ID: SDO8A Matrix: Soil

Project: Saugus lron Works Container: 250 mi Glass

Client: CH2M Hill Preservation: Cool

Laboratory ID:  72023-10 QC Batch ID: SV-1438-P

Sampled: 04-27-04 14:30 Instrument 1D: MS-3 HP 5890

Received: 04-27-04 18:30 Sample Weight: 16 g

Extracted: 04-30-04 14:00 Final Volume: imL

Cleaned Up: 05-06-04 12:00 Percent Solids: 24

Analyzed: 05-06-04 22:56 Dilution Factor: 1

Analyst: T
91-20-3 Naphthalene BRL ug/Kg 1,300
91-57-6 2-Methylnaphthalene BRL ug/Kg 1,300
208-96-8 Acenaphthylene BRL | ugKg 1,300
83-32-9 Acenaphthene BRL ug/Kg 1,300
B86-73-7 Fluotene BRL ug/Kg 1,300
85-01-8 Phenanthrene BRL ug/Kg 1,300
120-12.7 Anthracene BRL ug/Kg 1,300
206440 Fluoranthene BRL ug/Kg 1,300
129000 Pyrene BRL ug/Kg 1,300
56-55-3 Benzolalanthracene BRL ug/Kg 1,300
218019 Chrysene BRL ug/Kg 1,300
205-99-2 Benzo[blfluoranthene BRL ug/Kg 1,300
207-08-9 Benzolk]fluoranthene BRL ug/Kg 1,300
50-32-8 Benzolalpyrene BRL _ug/Kg 1,300
193-39-5 Inddeno[1,2,3-¢ dlpyrene BRL ug/Kg 1,300
53-70-3 Dibenzala, hlanthracene BRL ug/Kg 1,300
191-24-2 Benzolg,h,ilperylene BRL ug/Kg 1,300

QA Surrogate Cy -Spaked Measiare ero C L
Nitrobenzene-d5 26,000 | 17,000 64 % 30-130%
2-Flucrohiphenyl 26,000 { 17,000 65 % 30-130 %
Terphenyl-d14 26,000 | 17,000 66 % 30-130%

Method Reference:  Tast Methods for Fvaluating Solid Waste, LIS EPA, SW-846, Thind Edition, Update Il (1996). Sample extraction performed

by EPA Method 3545. Cleanup performed by EPA Method 3630C. Results are reported on a dry weight basis.

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit fs the lowest concentration that can be

reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.




GROUNDWATER
ANALYTICAL

EPA Method 8270C
Polynuclear Aromatic Hydrocarbons by GC/MS

Field ID: SD03B Matrix: Soil

Project: Saugus Iron Works Container: 250 mL Glass

Client: CH2M Hill Preservation: Cool

Laboratory ID: 72023-11 QC Batch |D: SV-1438-P

Sampled: 04-27-04 14:30 instrument 1D: MS-3 HP 5890

Received: 04-27-04 18:30 Sample Weight: 15 g

Extracted: 04-30-04 14:00 Final Volume: imL

Cleaned Up: 05-06-04 12:00 Percent Solids: 36

Analyzed: 05-07-04 01:34 Dilution Factor: T

Analyst: nrT

| 91-20-3 aphthalene BRL i uglkg 910

! 91-576 2-Methylnaphthalene BRI ug/Kg 910
208-96-8 Acenaphthylene BRL ug/Kg 910
83-32-9 Acenaphthene BRI ug/Kg 910
B86-73-7 i Fluorene BRL ug/Kg 910
85-01-8 Phenanthrene | BRL ug/Kg 910
120-12-7 Anthracene BRL L ug/Ke 910 T
206-44-0 Flupranthene BRL ug/Kg 910
129-00-0 Pyrene BRL ug/Kg 910
56-55.-3 Benzo[alanthracene BRL ug/Kg 910
218019 Chrysene BRL ug/Kg 910
205-99-2 Benzo[blfluoranthene BR1L ug/Kg 910
207-08-9 Benzolk}fluoranthene BRL ug/Kg 910
50-32-8 Benzola)pyrene BRL ug/Kg 910
193-39-5 Indenof1,2,3-c,dipyrene BRL ug/Kg 910 |

; 53-70-3 Dibenzo[a hlanthracene BRL ug/Kg 910 ]

F191-24-2 Benzo[g,h,lperylene BRL ug/Kg 910 i
Nitrobenzene-d5 18,600 | 11,000 58 % 30-130%
2-Fluorobiphenyl 18,000 | 10,000 54 % 30-130%
Terphenyld14 18,000 | 13,000 | 72 % 30-130 %

Method Reference:  Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update 111 (1996). Sample extraction performed

by EPA Method 3545. Cleanup performed by EPA Method 3630C. Results are reported on a dry weight basis.

Report Notations: BRL Indicawes concentration, if any, is below reporting limit for anzlyte. Reporting limit is the lowest concentraticn that can be

refiably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.
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ANALYTICAL

EPA Method 8270C

Polynuclear Aromatic Hydrocarbons by GC/MS
Field ID-: $DO08C matrix: Soil
Project: Saugus Tron Works o Container: 250 mL Class
Client: CH2M Hill Preservation: Cool
Laboratory 1D- 72023-12 QC Batch ID: Sv-1438-P
Sampled: 04-27-04 14:30 Instrument 1D MS-3 HP 5890
Received: 04-27-04 18:30 Sample Weight: 15¢g
Extracted: 04-30-04 14:00 Final Volume: Tml
Cleaned Up: 05-06-04 12:00 Percent Solids: 97
Anatyzed: 05-07-04 02:13 Dilution Factor: 1

Analyst: nr

91-20-3 Naphthalene
N-57-6 2-Methylnaphthalene ~ BRL
208-96-8 Acenaphthylene BRL ug/Kg 340
83329 Acenaphthene BRL ug/Kg 340
86-73-7 Flugrene BRL ug/Kg 340
85018 Phenanthrene BRL ug/Kg 340
120-12-7 Anthracene BRL ug/Kg 340
206-440 Fluoranthene ) BRL ug/Kg 340
120000 | Pymene BRL ug/Kg 340
56-55-3 Benzo[alanthracene BRL ug/Kg 340
21801-9 Chrysene BRL ug/Kg 340
205-99-2 Benzofb]fluoranthene BRL ug/Kg 340
207-08-9 Benzo[kjfluoranthene ) BRL ug/Kg 340
50328 __Benzo[alpyrene BRL ug/Kg 340
193-39-5 Iindenof1,2,3-c.dlpyrene BRL ug/kg 340
53-70-3 Dibenzola hlanthracene BRL ug/Kg 340
191-24-2 Benzolg h,ijperylene BRL ug/Kg 340
Nitrobenzene-ds 6,800 4,100 60 % 30-130 %
2-Fluorobiphenyl 6,800 3,600 53 % 30-130%
Terphenyl-di14 6,800 4,800 70 % 30-130 %

Method Reference:  Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update I11 (1996). Sample extraction performed
by EPA Method 3545. Cleanup performed by EPA Method 3630C. Results are reported on a dry weight basis.

Report Notations BRL Indicates concentration, if any, is below reporting limit for anakyte. Reporting [imit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting linnits are adjusted for sample size and dilution,




GROLUINDWATER
ANALYTICAL

EPA Method 8270C :
Polynuclear Aromatic Hydrocarbons by GC/MS

Field 1D: SDO7A Matrix: Soil

Projear: Saugus Iron Works S - Conitaliiér 250 mL Glass
“Client: CH2M Hill Preservation: Cool

Laboratory ID:  72023-13 QC Batch ID: SV-1438-P

Sampled: 04-26-04 10:00 Instrument 1D: MS-3 HP 5890

Received: 04-27-04 18:30 Sample Weight: 15g

Extracted: 04-30-04 14:00 Final Volume: 1 mL

Cleaned Up: 05-06-04 12:00 Percent Solids: 37

Analyzed: 05-07-04 02:53 Dilution Factor: 1

Analyst: m

[ 91:205 " Naphthalene S o Dl [
2-Methyinaphthalene _ BRL . .

Acenaphthylene
Acenaphthene
86737 Fluorene
Phenanthrene
120-12-7 _Anthracene
206-44-0 Fluoranthene

129-00-0 Pyrene

56-55-3 Benzolalanthracene g/Kg 200 '
21801-9 Chrysene L BRL ug/Kg 900
205902 I Benzolblfluoranthene BRL ugKg | 900 ]
207-08-9 Benzolkfluoranthene ug/Kg m
50-328 | Benzolajpyrene 500
193-39-5 |_Indenol1,2,3,dlpyrene 900
Dibenzo[a,hlanthracene BRL ug/Kg 500
900

2-Fluorabipheny!
Terphenyl-d14 18,000 000

Method Reference:  Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third £dition, Update I} (1996). $ample extraction performed
by EPA Method 3545, Cleanup performed by EPA Method 3630C. Results are reported on a dry weight basis.

Repori Notations: BRL  Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.
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GROUNDWA
ANALYTICAL

EPA Method 8270C
Polynuclear Aromatic Hydrocarbons by GC/MS

Field 1D: SDO7B Matrix: Soil
Project: Saugus Iron Works Container: 250 mL Glass
Client: CH2M Hill Preservation: Cool
Labaoratory 1D: 7202314 QC Batch ID: SV-1438-P
Sampled: 04-26-04 10:00 Instrument 1D MS-3 HP 5890
Received: 04-27-04 18:30 Sample Weight: 152
Extracted: 04-30-04 14:00 Final Volume: 1mL
Cleaned Up: 05-06-04 12:00 Percent Solids: 67
Analyzed: 05-07-04 03:32 Dilution Factor: 1
Analyst: ur

91-20-3 Naphthalene _ BRL

91-57-6 2-Methylnaphthalene BRL

208-96-8 Acenaphthylene BRL
| 83-329 Acenaphthene BRL

86-73-7 Fluorene BRE

85018 | | Phenanthrene BRL

120:12-7 | Anthracene BRL

206-44-D Fluoranthene BRL
| 129-00-0 Pyrene BRL

56-55-3 Benzolalanthracene BRL

218019 Chrysene BRL

205992 Benzo[bjfluoranthene ) BRL

207-08-9 Benzo[k)fluoranthene BRL

50-32-g Benzo[a]pyrene BRL

193-39-5 | Indenof1,2,3-c dlpyrene BRL

53-70-3 | Dibenza[a,hlanthracene BRE
L 191-24.2 | Benzo[g,h,ilperylene BRL

Nitrobenzeneds 9,700 | 6,400 66 % 30-130%

2-Fluorobipheny! 5,700 7,100 73 % 30-130%
|_Terphenyld14 9,700 7,100 74 % 30-130%

Test Methods for Evaluating Solid Waste, US EPA, 5W-846, Third Edition, Update I (1996). Sample extraction performed
by EPA Method 3545 Cleanup performed by EPA Method 3630C. Results are reported on a dry weight basis.

Method Reference:

Indicates concentration, if any, is below reporting limit for analyte, Reporting limit is the lowest concentration that can be

Report Notations: BRL
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.




GROUNDWA
ANALYTICAL

EPA Method 8270C

Polynuclear Aromatic Hydrocarbons by GC/MS
Field iD: sDorC Matrix;
Project: Saugus lron Works Container:
Client: CH2M Hill Preservation:
Labormtory ID:  72023-15 QC Batch ID:
Sampled: 04-26-04 10:00 Instrument ID:
Received: 04-27-04 18:30 Sample Weight:
Extracted: 04-30-04 14:00 Final Volume:
Cleaned Up: 05-06-04 12:00 Percent Solids:
Analyzed- 05-07-04 04:11 Dilution Factor:

ur

Analyst:

Soil
250 ml Glass
Cool

SV-1438-P
MS-3 HP 5890
15 g

TmlL

42

1

-20-3

91 Maphthalene |
91-57-6 2-Methylnaphthalene BRL 1 ug/Kg 780
208-96-8 Acenaphthylene BRL [ ug/Kg 780
83329 Acenaphthene BRL | Tug/kg 780 4
86737 Fluorene [ BRL | uglkg 780 i
85-01-8 Phenanthrene [ BRL ug/Kg 780 ‘
1201127 Anthracene BRL ug/kg 780 *]
206-44-0 Fluoranthene 1,400 ug/Kg 780 '
| 129000 Pyrene 1,200 | ug/Kg 780 N
56-55-3 Benzo[alanthracene BRL ug/Kg 780
218-01-9 Chrysene BRL ug/Kg 780
205-99-2 Benzo[blfluoranthene 820 ug/Kg 780
207-08-9 Benzolk]fluoranthene BRL ug/Kg 780
50328 Benzolalpyrene BRL ug/Kg 780 ‘4
193-395 indenof1,2,3- dijpyrene BRL ugrKg 780 |
53-70-3 Dibenzola h)anthracene BRL ug/Kg 780 r
L 191-24-2 Benzo[g, h,ilperylenc [ BRL ug/Kg 780 J
Nitrobenzene-d5 16,000 | 9,000 57 % 30-130 %
2-Fluorobiphenyl 16,000 | 7,800 50 % 30-130 %
| Terphenyl-d14 | 16,000 | 11,000 69 % | 30-130 %

Method Reference:

Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update Nl (1996). Sampie extraction performed

by EPA Method 3545. Cleanup performed by EPA Method 3630C. Results amne reported on a dry weight basis.

Report Notations: BRL

Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified urder routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.




GROUNDWA
ANALYTICAL
EPA Method 8270C

Polynuclear Aromatic Hydrocarbons by GC/MS

Field ID: SD0aA Matrix: Soil
Project: Saugus Iron Works Container: 250 mL Glass
Client: CH2M Hill Preservation:- Cool
Laboratory ID: 7202316 QC Batch ID: SV-143a8-p
Sampled: 04-26-04 11:30 Instrument {D: MS-3 HP 5890
Received: 04-27-04 18:30 Sample Weight: 15g
Extracted: 04-30-04 14:00 Final Volume: TmL
Cleaned Up: 05-06-04 12:00 Percent Solids: 62
Analyzed: 05-07-04 03:51 Dilution Factor: 1

ur

Naphihalene

2-Methy!naphthalene

| 208-96-8 | Acenaphthylene ]
|_B3-37-9 _”F Acenaphthene |
| 86-73-7 | Fluorene |
85018 | _Phenanthrene "
120-12-7 [ Anthracere J
206-44-0 ! Fluoranthene ]
129-00-0 | Pyrene |
[ 56-55-3 } Benzo[alanthracene [
| 218019 Chrysene !
205-99-2 | _Benzoblflucranthene J
| 207-08-9 j Benzo[klflucranthene |
| 50-328 | Benzo[alpyrene |
| 193-395 f Indeno[1,2,3c,dlpyrene !
53-70-2 I,‘ Dibenzola,hlanthracene #

[ 191-242

Benzolg,h,ilperylene

5 6,700
2-Fluorobipheny! 11,000 6,900 [
Terphenyl-d14 11,000 | 8,200 | 76 % 30-130 %

Method Reference:

Report Notations:

Test Methods for Evaluating Solid Waste, US E
by EPA Method 3545. Cleanup performed by

BRL
refiably quantified vnder routine laboral

Indicates concentration, if any, is below

PA, SW-846, Third Edition, Update IIl (1996). Sample extraction performed
EPA Method 3630C. Results are reported on a dry weight hasis.

reporting limit for analyte. Reporting limit is the lowest concentration that can be

tory operating conditions. Reporting limits are adjusted for sample size and dilution.
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GROUNDWA
ANALYTICAL

EPA Method 8270C
Polynuclear Aromatic Hydrocarbons by GC/MS

Field 10 SDO4B Matrix: Soil

Project: Saugus fron Works Container: 250 mL Glass

Client: CH2M Hill Preservation: Cool

Laboratory ID: ~ 72023-17 QC Batch 1D SV-1438-P

Sampled: 04-26-04 171:30 Instrument 1Dx: MS-3 HP 5890

Received: 04-27-04 18:30 Sample Weight: 16 g

Extracted: 04-30-04 14:00 Final Volume: 1TmL

Cleaned Up: 05-06-04 12:00 Percent Solids: 7B

Analyzed: 05-07-04 05:30 Dilution Factor: 1

Analyst: I
91.20-3 Naphthalene BRL ug/Kg 410
91-57-6 2-Methylnaphthalene BRL ug/Kg 410
208-96-8 Acenaphthylene BRL ug/Kg 410
83-32-9 Acenaphthene BRL ug/Kg 410
86-73-7 Fluorene BRL ug/Kg 410
85-01-8 Phenanthrene BRL ug/Kg 41Q
120-12-7 Anthracene BRL ug/Kg 410
206-44-0 Fluoranthene BRL ug/Kg 410
129-00-0 Pyrene BRL ug/Kg 410
56-55-3 Benzofalanthracene BRL ug/Kg 410
218-01-9 Chrysene BRL ug/Kg 410
205-99-2 Benzo[blfluoranthene BRL ug/Kg 410
207-08-9 Benzolklfluoranthene BRL ug/Kg 410
50-328 Benzo{alpyrene BRL ug/Kg - 410
193-39-5 Indenof1,2,3-c,d]pyrene BRL 7 ug/Kg 410
53-70-3 Dibenzo[a, hjanthracene BRL ug/Kg 410
191-24-2 Benzolg,h,ilperylene BRL ug/Kg 410
Nitrobenzened5 8,300 5,700 69 % 30-130 %
2-Fluorobiphenyl 8,300 6,100 74 % 30-130 %

| Terphenyl d14 8,300 6,300 76 % 30-130%

Method Reference:  Test Methods for Evaluating Solid Waste, US EPA, SW-B46, Third Edition, Update 1Ilf {1996). Sample extraction performed
by EPA Method 3545. Cleanup performed by EPA Method 3630C. Resulls are reported on a dry weight basis.

Report Notations: BRL  indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.




GROUNDWA
ANALYTICAL

EPA Method 8270C
Polynuclear Aromatic Hydrocarbons by GC/MS

Field 1D: SDO4C Matrix: Soil

Project: Saugus Iron Works Container: 250 mL Glass

Client: CH2M Hill Preservation: Cool

Laboratory ID:  72023-18 QC Batch ID: SV-1438-P

Sampled: 04-26-04 11:30 Instrument 1D MS-3 HP 5890

Received: 04-27-04 18:30 Sample Weight: 15 g

Extracted: 04-30-04 14:00 Final Volume: 1mL

Cleaned Up: 05-06-04 12:00 Percent Solids: 49

Analyzed: 0507-04 06:09 Dilution Factor: 1

Analyst: T
91-203 Naphthalene BRL ug/Kg 680
91-57-6 2-Methyinaphthalene BRL ug/Kg 680
208-96-8 Acenaphthylene BRL ug/Kg 680
83-32.9 Acenaphthene BRL ug/Kg 680
86-73-7 Fluorene BRL ug/Kg 680
B5-01-8 Phenanthrene BRL ug/Kg 680
120-12-7 Anthracene BRL ug/Kg 680 i
206440 Flugranthene BRL ug/Kg 680
129-00-0 Pyrene BRL vg/Kg 680
56-55-3 Benzolalanthracene BRL ug/Kg 680
218-01-9 Chrysene N BRL ug/Kg 680
205-99-2 Benzo[blfluoranthene BRL ug/Kg 680
207-08-9 Benzofklfluoranthene BRL ug/Kg 630
50-328 Benzo[alpyrene BRL ug/Kg 680
193.39.5 Indeno[1,2,3-c,d]pyrene BRL ug/Kg 680
53-70-3 Dibenzofa,hlanthracene BRL ug/Kg 680
191-24-2 Benzo[g,h,ilperylene BRL ug/Kg 680

A Fommi:
Nitrobenzene-d5 14,000 7,800 57 % 0-130 %
2-Fluorobiphenyl 14,000 7,500 55 % 30-130%
Terphenyl-di14 14,000 | 9,500 69 % 30-130 %

Method Reference:  Test Methods for Evaluating Solid Waste, US EPA, $W-846, Third Edition, Update 11 (1996). Sample extraction performed

Report Notations:

by EPA Method 3545. Cleanup perdformed by EPA Method 3630C. Results are reported on a dry weight basis.

BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.




GROUNDWA
ANALYTICAL

EPA Method 8270C
Polynuclear Aromatic Hydrocarbons by GC/MS

Field ID: SD10GA Matrix: Soil
Project: Saugus Iron Works Container: 250 mL Glass
Client: CH2M Hill Preservation: Cool
Laboratory ID: 72023-19 QC Batch ID: 5v-1438-P
Sampled: 04-26-04 15:00 Instrument 1D: MS-3 HP 5890
Received: 04-27-04 18:30 Sample Weight: 163
Extracted: 04-30-04 14:00 Final Volume: 1mL
Cleaned Up: 05-06-04 12:00 Percent Sofids: 40
Analyzed: 05-07-04 06:48 Dilution Factor: 1
Analyst: nr
91-20-3 Naphthalene
91-57-6 2-Methylnaphthalene
208-968 Acenaphthylene
| 83-32-9 Acenaphthene
86-73-7 Fluorene
8501-8 Phenanthrene
120-12-7 Anthracene
206-44-0 Fluoranthene
| 129-00-0 Pyrene
56-55-3 Benzofalanthracene
218-01-9 Chrysene
2005-99-2 Benzo[blfluoranthene
207-08-9 Benzo[kifluoranthene
50-32-8 Benzolalpyrene
193-39-5 Indenol1,2,3-c,d]pyrene
53-70-3 Dibenzo[a,hlanthracene
191-24-2 | Benzolgh,ilperylene
Nitrobenzene-d5s 16,000 9,500 60 % 30-130%
2-Fluorobiphenyl 16,000 | 9,000 57 % 30-130 %
Terphenyl-d14 16,000 | 10,000 65 % 30-130 %
Method Reference:  Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update [l (1996). Sample extraction performed
by EPA Method 3545. Cleanup performed by EPA Method 3630C. Results are reported on a dry weight basis.

Report Notations: BRL

Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the jowest concentration that can be

reliably quantified under routine laboratory Operating conditions. Reporting limits are adjusted for sample size and dilution.




GROLINDWATER
ANALYTICAL
EPA Method 8270C

Polynuclear Aromatic Hydrocarbons by GC/MS

Field iD: SD108 Matrix: Soil

Project: Saugus Iron Works Container: 250 mL Glass
Client: CH2Mm Hill Preservation: Cool
Laboratory ID:  72023-20 QC Batch ID: SV-1438-P
Sampled: 04-26-04 15:00 Instrument |D: MS-3 HP 5890
Received: 04-27-04 18:30 Sample Weight: 16 g
Extracted: 04-30-04 14:00 Final Yolume: 1mL

Cleaned Lip: 05-06-04 12:00 Percent Solids: B0

Analyzed: 05-07-0¢4 07:28 Dilution Factor- 1

Naphthalene _
2-Methylnaphthalene BRL ug/Kg 400
Acenaphthylene BRL ug/Kg 400
Acenaphthene BRL ug/Kg 400
Fluorene BRL i vg/Kg 400
Phenanthrene ) BRL ' ug/Kg 400
Anthracene ) BRL ug/Kg 400
Fluoranthene 480 ug/Kg 400
Pyrene 220 ug/Kg 400
Benzolalanthracene BRL _ ug/Kg 400
Chrysene N BRL ug/Kg 400
205992 Benzo[blfluoranthene BRL ug/Kg 400
207-08-9 Benzo[klfluoranthene BRL ug/Kg 400
50-32-8 Benzolalpyrene BRL ug/Kg 400
193-39-5 Indenol1.2,3-c,dlpyrene BRL ug/Kg 400
53-70-3 Dibenzo[a, hjanthracene ) BRL ug/Kg 400
191-24-2 BRL ugikg | 400
Nitrobenzene-d5 8,000 4,900 62 %
2-Fluorabiphenyl 8,000 5,400 67 %
Terphenyl-di14 8,000 | 5500 69 %

Method Reference:  Test Methods for Evaluating $olid Waste, US EPA, SW-846, Third Edition, Update Il {1996). Sample extraction performed
by EPA Method 3545 Cleanup performed by EPA Method 3630C. Resuits are reported on a dry weight basis.

Report Notations: BRL  Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits ane adjusted for sample size and dilution.




GROUNDWA
ANALYTICAL

Polynuclear Aromatic Hydrocarbons by GC/MS

Field ID: SD10C
Project: Saugus Iron Works
Client: CH2M Hill
Laboratory 1D:  72023-21
Sampled: 04-26-04 15:00
Received: 04-27-04 18:30
Extracted: 05-03-04 20:45
Cleaned Up: 05-06-04 22:00
Analyzed: 05-07-04 19:53
nr

Analyst:

EPA Method 8270C

Matrix:
Container:
Preservation:

QC Batch ID:
Instrument 1D:
Sample Weight:
Finaf Volume:
Percent Solids:
Dilution Factor:

Soil
250 mL Glass
Coot

SV-1439-P
MS-3 HP 5890
158

1mlL

48

1

91-20-3 Naphthalene BRL
91-57-6 2-Methylnaphthalene BRL
208-96-8 Acenaphthylene BRL ug/Kg 630
83-329 Acenaphthene BRL ug/Kg 680
86-73-7 Fluorene BRL ug/Kg 680
85-018 Phenanthrene BRL ug/Kg 680
120-12-7 Anthracene BRL ug/Kg 680
206440 Fluoranthene BRL ug/Kg 680
129000 Pyrene BRL ug/Kg 680
56-55-3 Benzo[alanthracene BRL ug/Kg 680
218-01-9 Chrysene BRL ug/Kg 680
205-99-2 Benzo[b]fluoranthene BRL ug/Kg 680
207-08-9 Benzolk]fluoranthene BRL ug/Kg 680
50-32-8 Benzo[a]pyrene - BRL ug/Kg 680 |
193-39-5 Indeno[1,2,3-,dlpyrene BRL ug/Kg 680
53-70-3 Dibenzola,hlanthracene BRL ug/Kg 680
L 191.24-2 Benzolg,h,ilperylene BRL ug/Kg 630
Nitrobenzene-d5 14,000 9,200 66 % 30-130%
2-Fluorobiphenyl 14,000 9,600 70 % 30-130%
Terphenyl-did 14,000 | 10,000 73 % 30-130%

Method Reference:

Report Notations:

Test Mathads for Evaluating Solid Waste, US EPA, 5W-846, Third Edition, Update i {1996). Sample extraction performed
by EPA Method 3545. Cleanup performed by EPA Method 3630C. Results are reported on a dry weight basis.

BRL indicates concentration, if any, is below reporting limit for analyte. Reporting lienit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.




GROUNDWA
ANALYTICAL

EPA Method 8270C
Polynuclear Aromatic Hydrocarbons by GC/MS-SIM

Field 1D: EBOT Matrix: Agqueous

Project: Saugus lron Works Container: 1 L Amber Glass

Client: CH2M Hill Preservation: Cool

Laboratory 1D 72023-22 QC Batch 1D: S$V-1485-L

Sampled: 04-26-04 16:30 Instrument 1D: MS-6 HP 6890

Received: 04-27-04 18:30 Sample Volume: 1,000 mL

Extracted: 04-27-04 22:00 Final Volume: 1mL

Analyzed: 04-30-04 05:28 Dilution Factor: 1

Anatyst: nr
91-20-3 Naphthalene BRL .
91-57-6 2-Methylnaphthalene BRL 0.5
208-96-8 Acenaphthylene BRL ug/L 0.5
83-32-9 Acenaphthene BRL ugf/lL 0.5
86-73-7 Fluorene BRL ug/L 0.5
85-01-8 Phenanthrene BRL ug/L 0.5
120-12-7 Anthracene BRL ug/L 0.5
206-44-0 Fluoranthene BRL ugfl 0.5
129-00-0 Pyrene BRL ug/L 0.5
56-55-3 Benzo[alanthracene BRL ug/L 0.1
218-01-9 Chrysene BRL ug/L 0.1
205-99-2 Benzo[bifluoranthene BRL ug/L 0.1
207089 Benzo[k]fluoranthene BRL ug/L 0.1
50-32-8 Benzo[a]pyrene BRL ug/l. 0.1
193-39-5 Indeno]1,2, 3, dlpyrene BRL ug/L 0.1
53-70-3 Dibenzola,hjanthracene BRL ug/l 0.1
191-24-2 Benzo[g h,ilperylene BRL ug/L 0.1
Nitrobenzene-d5 10 10 104 % 30-130%
2-Fluorobiphenyl 10 5.4 84 % 30-130 %
Terphenvi-di4 10 8.7 87 % 30-130 %

Method Reference:  Test Methods for Evaluating Solid wWaste, US EPA, SW-846, Third Edition, Update Il (1996).
Method modified by use of selecied ion monitoring {SIM) in acoodance with Section 7.5.3 of the method.
Sarnple extraction performed by EPA Method 3520C.

Report Notations: BRL Indicates concentration, if any, is below neporting limit for analyte. Reporting fimit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.




- GROUNDWA
ANALYTICAL

EPA Method 8270C

Pbljrnhélear Aromatic Hydrocarbons by GC/MS-SIM

Field 1D- EBO2 Matrix: Aqueous
Project= - Saugus fron Works - Container: 1L Amber Glass
Client: CH2M Hill Preservation: Cool
Laboratory 1D:  72023-24 QC Batch ID: SV-1485-1L
Sampled: 04-27-04 15:00 Instrument 10: MS-6 HP 6890
Received: 04-27-04 18:30 Sample Volume: 1,000 mL
Extracted: 04-27-04 22:00 Final Volume: 1mL
Analyzed: 04-30-04 06:47 Dilution Factor: 1
Analyst: nr
Naphthalene ug/L 0.5
91-57-6 2-methylnaphthaiene BRL ug/l 0.5
208-96-8 Acenaphthylene BRL ug/l 0.5
83-329 Acenaphthene ) BRL ug/L 0.5
86-73-7 Fluorene BRL ug/L 0.5
85-01-8 Phenanthrene BRL ug/L 0.5
120-12-7 Anthracene BRL ug/L 0.5
206440 Fiuoranthene 0.3 ug/L 0.5
1259-00-0 Pyrene 0.8 ug/l 0.5
56-55-3 Benzolalanthracene 0.4 ug/L 0.1
218-01-9 Chrysene 0.4 ug/L Q.1
205-99.2 _ Benzofblfluoranthene 0.4 ug/L 0.1
207-08-9 Benzolklfluoranthene 0.3 ug/L 0.1
50-32-8 Benzo[alpyrene 0.5 ug/L 0.1
193-39-5 Indenol[1,2, 3¢ dlpyrene 0.3 ug/L 0.1
53.70-3 Dibenzofa,hlanthracene BRL Cugll 0.1
| 191-24-2 Benzo|g,h,ilperylene 0.3 ug/L 0.1 4‘
Q€ S = Spik : ' C dimils
itrobenzene—ds 10 30-130 %
2-Fluorcbiphenyl 10 8.4 B84 9, l 30-130 %
Terphenyld14 10 8.5 85 % | 30-130 % 4‘

Method Reference:  Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update Iii (1596).
Method modified by use of selected jon monitoring (SIM) in accordance with Section 7.5.5 of the method.
Sample extraction performed by EPA Method 3520C.

Repori Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.




GROUNDWA
ANALYTICAL

Field 1D- SDOSA

Project: Saugus Iron Works

Client: CH2M Hill

Labotatory 1D: 72023-01

Sampled: 04-27-04 11:00

Received: 04-27-04 18:30

Analysis Method Q¢ Batch D Prep Method

EPA 60108’ MB-03385 EPA 3050B
MP-15775

EPA 7471A%

EPA 7471A

Trace Metals

Prepared
04-2804 03-D0
042804 12:00

Matrix:
Container:
Preservation:

Percent Solids:

Soil

250 mL Glass

Cool

58

it 1D Analysg
WCP-1 PE 3000 CRL

CVAA1 PE FIMS

A5 Wil : Ui tethod

7440-36-0 Anlimony, Tota mg/Kg . 1 : EPA 6010B’

| 7440-38-2 Arsenic, Total | 11 me/Kg 1.7 T | 042804 1531 | rpa 60108
7440-41-7 Beryllium, Total | BRL mg/Kg 0.66 1 042804 15:31 | EPA 60708
7440-43-9 Cadmium, Total I BRL mg/Kg l 0.83 1 0428-04 15:31 |  EPA 6010B'

| 7440473 _ Chromium, Total f 40 | mgkg | 17 1| 042804 1531 | FPA 6010B'
7440508 Copper, Tolal | BRL | _mgKg | 33 1 | 042904 12:29 | EPA G0108'
7435921 Lead, Total | 140 mg/Kg | 17 \' i 04-2804 15:31 | EpA s010B
7439-97-6 Mercury, Total ; 0.32 mg/Kg | 0056 | 1 04-28-04 17:43 * EPA 7471A2
7440-02-0 Nickel, Total | 33 meKg | 177 |1 T 042804 1531 | epaeoios’
7782492 Selenium, Total | BRL mg/Ke | 33 [ 1 | 042804 1531 | tpasotoR’
7440-22-4 Sifver, Total BRL mgKg | 8.3 | 1 | 042804 15:31 | Epa 60103’4‘
7440-28-0 | _Thallium, Total BRL mg/Kg | 83 | 1 | vazsoa 1531 | EPA 60108
7440-66-6 |~ Zinc, Total 180 mg/Keg | 83 | 1 | oa2804 1531 | Erasol0B

Method Reference: Test Methods for Evaluating Solid Waste, U5 EPA, SW-846, Third Edition, Update 111 {1996}

Results are reported on a dry weight basfs,
Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be

DF

reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution,

Dilution Factor.




GROUNDWATER
ANALYTICAL

Trace Metals
Field 1D: SDOSE Matrix: Soil
Project: Saugus Iron Works Container: 250 mt Glass
Client: CH2M Hill Preservation: Cool
Laboratory ID:  72023-02 Percent Solids: 80
Sampled: 04-27-04 11:00
Received: 04-27-04 18:30
Analysis Method QC Batch ID Prep Method Prepared Sample Weight Instrumment 1D Analyst
EPA 60108’ MB-0338-5 EPA 30508 04-28-04 08:00 05¢g ICP-1 PE 3000 CRL

EPA 7471A7 MP-1577-S EPA 7471A 0428 04 12:00 06g CWAA1 PEFIMS CRL

7440-36-0 Antimony, Total mg/Kg 1.2 1 04-28-04 15:35 EPA 60108’
7440-38-2 Arsenic, Total mg/kg 1.2 1 04-28.04 15:35 EPA 60108’
744041-7 Beryllium, Total mg/Kg 0.48 1 042804 15:35 | EPA 6010B'
7440-43-9 Cadmium, Total mg/Kg 0.60 1 04-28-04 15:35 | EPA 6010B'
7440-47-3 Chromium, Total mg/Kg 12 1 04-28-04 15:35 | EPA 60108’
7440-50-8 Copper, Total mg/Kg 24 1 04-29-04 12:33 EPA 6010B’
7439-92-1 | Lead, Total mg/Kg 127 1 04-2804 15:35 EPA 6010B"
7439-97-6 Mercury, Total mg/Kg 0.041 1 04-28-04 17:46 EPA 747147
7440-02-0 Nickel, Total mg/Kg 12 1 04-28-04 15:35 EPA 6010B'
7782492 Selenium, Total mg/Kg 24 1 04-28-04 15:35 EPA 60108’
7440-22-4 Silver, Total mg/Kg 6.0 1 04-28-04 15:35 EPA 6010R'
7440-280 Thallium, Total mg/Kg 6.0 1 04-28-04 15:35 EPA 6010B'
7440-66-6 Zinc, Total mg/Kg &0 1 04-28.04 15:35 EPA 6010B'

Method Reference: Test Methods for Evaluating Solid Waste, LIS EPA, SW-846, Third Edition, Update 11l (1996).
Results are reported on a dry weight basis.

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

DF  Dilution Factor,




GROUNDWA
ANALYTICAL

Trace Metals

Field 1D: SDO5C Matrix: Soil

Project: Saugus Iron Works Container: 250 mL Glass

Client: CH2M Hill Preservaticn: Cool

Llaboratory ID:  72023-03 Percent Solids: 60

Sampled: 04-27-04 11:00

Received: 04-27-04 18:30

Analysis Method QC Batch 1D Erep Method Prepared Instrument 1D Analvst

EPA 60108’ MB-0338-5 EPA 30508 04-28-04 08:00 ICP-1 PE 3000 CRL

EPA 7471A% MP-1577.S EPA 7471A 04-28-04 12:00 CVAA-1 PE FIMS CRL
7440-36-0 Antimony, Total mg/Kg 1 EPA 60108

| 7440382 Arsenic, Total 11 mg/Kg 1 15:39 | EPA 6010B
74H4041-7 Berylliun, Total BRL mg/Kg 0.66 1 042804 15:39 EPA 60108’
7440-43-9 Cadmium, Total BRL mg/Kg 0.83 1 04-28-04 15:39 EPA 6010B'
7440-47-3 Chromium, Total i 62 mgKg 17 1 04-2804 15:39 EPA 6010B'
7440-50-8 Copper, Total | BRL mz/Kg 33 1| 04-2904 12:37 | EPA 60108
7439921 Lead, Total j 68 mg/Kg 17 1 | 042804 1539 | CPA 60105
7439-97-6 Mercury, Total (.48 mg/Kg 0.057 1 04-2804 17:49 EPA 7471A°
7440-02-0 Nickel, Total 22 mg/Kg 17 1 04-28-04 15:39 EPA 60108’
7782-49-2 Selenium, Tofal BRL mg/Kg 33 1 04-2804 15:39 EPA 6010B'
7440-22-4 Silver, Total BRL me/Kg 8.3 1 04-28-04 15:39 EPA 6010B'
7440-28-0 i Thallium, Total BRL | mgKg 8.3 1 042804 15:39 EPA 6010B° |
7440666 | Zinc, Total 190 | mgkg | 83 1 | 042804 15:39 | EPA 6010B'

Method Reference:  Test Melhods for Evaluating Solid Waste, LS EPA, SW-846, Thind Edition, Update 11l (1996).
Results are reported on a dry weight basis.

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
refiably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

DF  Dilution Factor.




GROUNDWA
ANALYTICAL

Field ID:
Project:
Client:
Laberatory 1D:
Sampled:
Received:
Analysis Method

EPA 6010B'
EPA 7471A°

Trace Metals
SDO6A
Saugus lron Works
CH2M Hill
72023-04
04-27-04 11:00
04-27-04 18:30
O Batch 1D Prep Method Prepared
MB-0335-5 EPA 30508 04-28-04 08:00
MP-1577-5 EPA 7471A 04-23-04 12:00

Matrix:
Container:
Preservation:

Percent Solids:

Soil
250 ml Glass

- Cool

44

Instrument 1Dy
WP-1 PE 3000
CVAA-1 PE FIMS

CRL
CRL

7440-36-0 Antimony, Total mg/Kg 1 EPA 6010B'
7440-38-2 Arsenic, Total 17 mg/Kg 2.2 1 EPA 6010B' |
| 7440-41-7 Beryllium, Total BRL ma/Kg 0.88 1 EFA 60108
7440-43-9 Cadmium, Total BRL mg/Kg 1.1 1 EPA 60108'
7440-47-3 Chromium, Total 62 mg/Kg 22 1 EPA 6D10B'
7440-50-8 Copper, Total 58 mg/Kg 44 1 £PA GO10B’
743992-1 Lead, Total 250 me/Kg 22 1 EPA 60108’
7439-97-6 Mercury, Total 0.32 mg/Kg 0.073 1 EPA 747 1A%
7440-02-0 Nickel, Total 49 mg/Kg 22 1 EPA 6010B"
7782-49-2 Selenium, Total BRL mg/Kg 44 1 EPA 6010B’
7440-22-4 Silver, Total BRL mg/Kg 1 1 EPA 60108’
7440-28-D Thallium, Total BRL mg/Keg i1 1 EPA 6010B'
7440-666 Zinc, Total 300 mg/Kg 110 1 EPA 60108"
Method Reference:  Test Methods for Eval uating Solid Waste, US EPA, SW-846, Third Edition, Update 111 (1996}

Report Notations:

Rasults are reparted nn a dry weight basis.

BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting, limits are adjusted for sample size and dilution,

DF  Dilution Factor.




GROLINDWA
ANALYTICAL

Trace Metals
Field 1D: SIHGB Matrix: Soil
Project: Saugus Iron Works Container: 250 mL Glass
Chent: CH2M Hill Preservation: Cool
Laboratory ID:  72023-05 Percent Solids: 70
Sampled: 04-27-04 11:00
Received: 04-27-04 18:3D
Analysis Method OC Batch ID Prep Methad Prepared Sample Weight Instrument 1D Analyst
EPA 6010B" MB0338S EPA 30508 04-26-04 08:00 05g ICP-1 PE 3000 CRL
MP-15775 EPA 7A71A CVAAT PE FIMS CRL

EPA 7471A%

04-28.04 12:00 06g

Antimony, Total mg/Kg R 1 EPA 60TOB'
Arsenic, Total 2.7 mg/Kg 1.4 1 042804 15:47 EPA 60108’
Beryllium, Total BRL mg/Kg 0.55 1 | 042804 15:47 EPA 60108’
Cadmivm, Total BRL mg/Kg 0.69 1 04-28-04 15:47 EPA 60108’
Chromium, Total 15 mg/Kg 14 1 04-28-04 15:47 EPA 601DR’
Copper, Total BRL mg/Kg 27 1 04-29-04 12:46 EPA 6010B°
7439921 Lead, Total BRL mg/Kg 14 1 04-28-04 15:47 EPA 6010B'
7439-97-6 Mercury, Total 0.067 mg/Kg 0.046 1 042804 18:01 EPA 7471A2
7440-02-0 Nickel, Total 16 mg/Kg 14 1 04-28-04 15:47 EPA 60108’
7782492 Selenium, Total BRL mg/Kg 27 1 04-28-04 15:47 EPA 6010B'
7440-22-4 Silver, Total BRL me/Kg 6.9 1 042804 15:47 EPA 60108’
7440-28-0 Thallium, Total BRL mg/Kg 6.9 1 04.28-04 15:47 EPA GO10B'
7440-66-6 Zinc, Total BRL mg/Kg 69 1 04-28-04 15:47 EPA 6010B'
Method Reference:  Test Methods for Evaluating Solid Waste, LS EPA, SW-846, Thind Edition, Update 1l (1996).
Results are reporied on a dry weight basis.
Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be

reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

DF  Dilution Factor.




GROUNDWA
ANALYTICAL

Trace Metals

Field ID: SDO6C Matrix: Soil

Project: Saugus Iron Works Container: 250 mL Glass

Client: CH2M Hill Preservation: Cool

Laboratory ID:  72023-06 Percent Selids: 44

Sampled: 04-27-04 11200

Received: 04-27-04 18:30

Analysis Method OC Batch 1D Prep Method Prepaced Sample Weight Instument 1D Analyst

EPA 6010B' MB-03385 EPA 3050B 04-28-04 08:00 05g ICP-1 PE 3000 CRL

EPA 7471A% MP-1577.5 EPA 7471A 04-28-04 12:00 06g CVAA-1 PF FIMS CRL
7440-36-0 Antimony, Total BRL mg/Kg 2.2 1 EPA 60108'
7440-38-2 Arsenic, Total 14 mg/Kg 2.2 1 EPA 6010B'
7440-41-7 Beryllium, Total BRL mg/Kg 0.89 1 EPA 60108'
7440-43-9 Cadmium, Total 1.4 me/Kg 1.1 1 04-28-04 15:52 EPA 60108’
7440-47-3 Chromium, Total 81 mg/Kg 22 1 04-28-04 15:51 EPA 60108’
7440-50-8 Copper, Tolal 47 mg/Kg 44 1 042904 12:50 EPA 6010B"
74399211 Lead, Total 93 mg/Kg 22 1 04-28-04 15:52 EPA 60108’
7439-97-6 Mercury, Total 0.21 mg/Kg 0.073 1 04-28-04 18:04 EPA 7471A%
7440-02-0 Nickel, Total 51 mg/Kg 22 1 04-28-04 15:51 EPA 60108'
7782-49-2 Selenium, Total BRL mg/Kg 44 1 042804 15:52 EPA 6010B'
7440-224 Silver, Total BRL mg/Kg 11 1 042804 15:51 EPA 60108’
7440-28-0 Thallium, Total BRL ma'Kg 11 1 04-28-04 15:52 EFA 60108
7440-66-6 Zinc, Total 310 mg/Kg 110 1 04-28-04 15:51 EPA 60108’ |

Method Reference:

Report Notations:

Test Methods for Evaluating Solid Waste, US EPA, SW-846, Thind Edition, Update Il (1996},
Results are reported on a dry weight basis.

BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operatin g conditions. Reporting limits are adjusted for sample size and dilution.

DF  Dilution Factor.




GROUNDWATER
ANALYTICAL

Trace Meials

Field IDx SDO9%A Matrix: Soil
Project: Saugus Iron Works Container: 250 mL Glass
Client: CH2Mm Hill Preservation: Cool
Laboratory |ID:  72023-07 Percent Solids: 1
Sampled: 04-27-04 13:30
Received: 04-27-04 18:30
nalysi QC Batch (D Prep Method Prepared Sample Weight Instrument 1D Analyst
EPA 60108’ MB-0338-5 EPA 3050B 04-28-04 08:00 05g ¥CP-1 PF 2000 CRL
EPA 7471A% MP-1577-5 EPA 7471A 04-28-04 12:00 06g CVAA-T PE FIMS CRL

: - DE
7440-36-0 Antimony, Total mg/Kg 2.3 1 EPA 60108’
7440-38-2 Arsenic, Total 16 mg/Kg 2.3 1 04-2804 15:56 | EPA GO10B'
7440-41-7 Beryllium, Total BRL mg/Kg 0.93 i 04-28-04 15:55 EPA 6010B'
7440-43-9 Cadmium, Total 1.6 mg/Kg 1.2 1 04-2804 15:56 EPA 60108'
7440-47-3 Chromium, Total 110 mg/Kg 23 1 04-28-04 15:55 EPA 60108’
7440-50-8 Copper, Total 64 mg/Kg 46 1 04-2904 12:54 EPA 60108’
7439-92-1 Lead, Total 130 mg/Kg 23 1 042804 15:56 EPA 60108
| 7439-97-6 Mercury, Total 0.27 mg/Kg 0.078 1 04-28-04 18:07 EPA 7471A%
7440-02-0 Nickel, Total 70 mg/Kg 23 1 04-28-04 15:535 EPA 60108’
7782-49-2 Sezlenium, Total BRL mg/Kg 46 1 04-28-04 15:56 EPA 6010B'
7440-22-4 Silver, Total BRL mg/Kg 12 1 042804 15:55 EPA 6010B'
7440-280 Thailium, Total BRL me/Kg 12 1 04-28-04 15:55 EPA 6010B'
7440-66-6 Zinc, Total 360 mgKg | 120 1 042804 15:55 | EPA 60108

Method Reference: Test Methods for Evaluating Solid Waste, LS EPA, SW-846, Third Edition, Update I (1996).
Results ane repoarted on a dry weight basis.

Report Nolations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

DF  Dilution Factor.




GROUNDWA
ANALYTICAL

Field 1D: sDO9B
Project: Saugus Iron Works
Client: CH2M Hill
Laboratory ID:  72023-08
Sampled: 04-27-04 13:30
Received: 04-27-04 18:30
Analysis Method QC Batch 1D
EPA 6010B" MB-03385
MP-1577-5

EPA 7471A2

Trace Metals
Prep mMethod Prepared
EPA 3050B 042804 OB:00
FPA 7471A 04-23-04 12:00

Matrix:
Container:
Preservation:

Percent Solids:

05g
06g

250 ml Glass

Cool

- CAS Numb Mefhod.
7440-36-0 Antimony, Total BRL mg/Kg 2.1 H : EPA 6010B
7440-38-2 Arsenic, Total 7.6 mg/Kg 2.1 1 042804 16:08 EPA 6010B'
7440-41-7 Beryllium, Total BRL mg/Kg 0.83 1 04-2804 16:07 EPA 6010B"
7440-43-9 Cadmium, Total BRL mg/Kg 1.0 1 04-28-04 16:08 EFPA 60108'
7440-47-3 Chromium, Total 41 mg/Kg 21 1 04-2804 16:07 EPA 60108’
7440-50-8 Copper, Total BRL mg/Kg 42 1 042904 12:58 EPA 6010R"
7439-92-1 Lead, Total BRL mg/kg 2t | 1 04-28-04 16:08 EPA 6010B!
743997 6 Mercury, Total BRL mg/Kg 0.070 1 04-28-04 18:11 EPA 7471A°

| 7440-02-0 Nickel, Total 29 mg/Kg 21 1 04-28-04 16:08 EPA 60108'
7762492 Selenium, Total BRL mg/Kg 42 1 042804 16:08 EPA 60108"
7440-22-4 Silver, Total BRL mg/Kg 10 1 04-2804 16:07 EPA 6010B'
7440-28-0 Thallium, Total BRL me/Kg 10 1 042804 16:08 | EPA 6010B'
7440-66-6 Zinc, Total BRL mg/Kg 100 1 04-28-04 16:07 £PA 60108’

Method Reference:  Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update 11l (1996).

Results are reported on a dry weight basis.

Report Notations: BRL

DF  Dilutien Factor.

Indicates concentration, if any,
reliably quantified under routi

is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
ne laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.




GROUNDWA
ANALYTICAL

Trace Metals

Field ID: SDB9IC ' Matrix: Soil

Project: Saugus Iron Works Container: 250 mL Glass
" Chient: CH2MHIR -~ - : Preservation: Cool

Laboratory ID: 7202309 Percent Solids: 48

Sampled: 04-27-04 13:30

Received: 04-27-04 18:30

Analysis Method QC Batch 1Dy Prep Method Prepared Sample Weight Instrument 1D Analvst
EPA 60108’ MB-0339-5 EPA 30508 04-26.04 08:30 05g 1CP-1 PE 3000 CRL
EPA 7471A2 MP-15775 EPA 7471A 04-28-04 12:00 06g CVAA-1 PEFIMS CRL

ASMwmber | Analyte ni
7440-36-0 Antimony, Total BRL mg/Kg X 1 EPA 60108
7440-38-2 Arsenic, Total 5.9 me/Kg 2.0 1 04-29-04 13:58 EPA 60108
7440-41-7 Beryllium, Total BRL mg/Kg 0.80 1 04-29-04 13:58 EPA 60108’
7440-43-9 Cadmium, Total BRL mg/Kg 1.0 1 04-2904 13:56 EPA 60108'
7440-47-3 Chromium, Total | 41 mg/Kg 20 1 04-29-04 13:58 EPA 6010B'
7440-50-8 Copper, Total BRL mg/Kg 40 1 04-29-04 13:58 EPA 6010B’
7439-92-1 Lead, Total BRL mg/Kg 20 1 04-29-04 13:58 EPA 6010B’
7439-97-6 Mercury, Total BRL me/Ke 0.067 1 04-2804 18:14 | EPA 7471A7
7440-02-0 Nickel, Total 26 mg/Kg 20 1 04-29-04 13:58 EPA 60108’
7782492 Selenium, Total BRL mg/Kg 40 1 04-29-04 13:58 EPA 60108’
7440-22-4 Silver, Total BRL mg/Kg 10 1 04-29.04 13:58 EPA 6010B'
7440-28-0 Thallium, Total BRL mg/Kg 10 1 04-29-04 13:58 EPA 60108’
7440-66-6 Zinc, Total BRL mg/Kg 100 1 042904 13:58 EPA 60108'

Method Reference: Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Lipdate 1N (1996).
Results are reported on a dry weight basis.

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits ane adjusted for sample size and dilution.

DF  Dilution Faclor.




GROUNDWA
ANALYTICAL

Trace Metals
Field ID: SDO8A Matrix: Soil
Project: Saugus Iron Works Container: 250 mL Glass
Client: CH2M Hill Preservation: Cool
Laboratory [D:  72023-10 Percent Solids: 249
Sampled: 04-27-04 14:30
Received: 04-27-04 18:30
Analysis Method OC Batch 1D Prep Method Prepared Sample Weight Instrument 1D Anatyst
EPA 6010B" MB-03395 EPA 3050B 04-29.04 08:30 05g KCP-1 PE 3000 CRL
MP-1577.5 EPA 747 1A U4-28-04 12:00 06g

EPA 7471A2

CAS Nisl hniits. i V
7440-36-0 Antimony, Total mg/Kg 4.0 1
7440-38-2 Arsenic, Total mg/Kg 4.0 1 04-2904 14:02 EPA 60108’
7440-41-7 Beryllium, Total BRL mg/Kg 1.6 1 042504 14:01 EPA 6010B'
7440-43-9 Cadmium, Total BRL mg/Kg 2.0 1 04-2904 14:02 EPA 60108’
7440-47-3 Chromium, Total BRL mg/Kg 40 1 04-29-04 14:01 EPA 6010B'
7440-50-8 Copper, Total BRL mg/Kg 80 1 04-2904 14:01 FPA 60108’
7439-92-1 Lead, Total 150 mg/Kg 40 1 04-29-04 14:02 EPA 60108’
7439-97-6 Mercury, Total 0.29 my/Kg 0.13 1 04-28-04 18:17 EPA 7471A2
7440-02-0 Nickel, Total 70 mg/Kg 40 1 04-2904 14:01 EPA 6010B'
7782-49-2 Selenium, Total BRL mg/Kg 80 t 042904 1402 EPA 60108B°
7440-22-4 Silver, Tolal BRL mg/Kg 20 1 | 042904 1401 | EPA s010B' |
7440-28-0 Thallium, Total BRL mg/Kg 20 1 04-29-04 14:02 EPA 6010B'
| 7440-66-6 | Zinc, Total 319 mg/Kg 200 1_ | 047504 14:01 | epa 60108

Method Reference:

Report Notations:

Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update Il (1996).

Results are reported on a dry weight basis.

BRL Indicates concentration, if any, is balow reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratery operating conditions. Reporting limits are adjusted for sample size and dilution.

DF  Dilution Factor.




GROUNDWA
ANALYTICAL

Field ID:
Project:
Client:
Laberatory 1D:
Sampled:
Received:
Analysis Method
EPA 60108’

EPA 7471A7

| 7440360 |

7440-38-2

7440-47-3

7440-50-8

7439.97 6
7440-02-0
7782-49-2
7440-22-4
7440-280
7440-66-6

Method Reference:

Report Notations:

Antimony, Total

TER

Trace Metals
SDO8B Matrix: Soil
Saugus Iron Works Container: 250 mL Glass
CH2M Hill . Preservation: Cool
7202311 Percent Solids: 36
04-27-04 14:30
04-27-04 18:30
OC Batch 1D Erep Method Prepared Sample Weigh instrument IO Analyst
MB-0339-5 EPA 30508 04.29.04 02:30 05g ICP-1 PE 3000 CRL

MP-1577.5 EPA 74714 04-28-04 12-00 0.6g

EPA 60108

Arsenic, Total EPA 601081
Beryllium, Tatal EPA 60108’
Cadmium, Total EPA 6010B"
Chromium, Total EPA 6010B’
Copper, Total EPA 60108'
Lead, Total _EPA 60108B!
Mercury, Total EPA 747142
Nickel, Total EPA 60108’
Selenium, Total EPA 60108’
Silver, Total EPA 6010R'
Thallium, Total EPA 6010B'
Zinc, Tolal EPA 60108'

Test Methods for Evaiuating Solid Waste, U5 EPA, SW-846, Third Edition, Update 11 (1596).
Results are reported on a dry weight hasis.

BRL Indicates concentration, if any, is balow reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine faboratory operating conditions, Reparting limits are adjusted for sample size and dilution,

DF  Dilution Factor.




GROUNDWATER
ANALYTICAL

Trace Metals

Field ID: $DO8C Matrix: Soil

Project: Saugus Iron Works Container: 250 mL Glass

Client: CH2M Hill Preservation: Cool

Laboratory ID:  72023-12 Percent Solids: 97

Sampled: 04-27-04 14:30

Received: 04-27-04 18:30

Analysis Method QC Batch 1D Prep Method Prepared Sample Weight Instrument |D

EPA 60108’ MB-0339-5 EPA 30508 04.29.04 08:30 05g ICP-1 PE 3000

EPA 7471A% MP-1577-S EPA 7471A 04-28-04 12:00 06g CVAAA PE FIMS

Antimeny, Total BRL mg/Kg 1

7440-38-2 Arsenic, Total BRL mg/Kg 1.0 1 042904 14:10 | EPA 60108
7440-41-7 Beryllium, Total BRL mg/Kg 0.41 1 04-2904 14:09 EPA 6010B'
7440-43-9 Cadmium, Total BRL mg/Kg 0.51 1 04-20-04 14:10 EPA 6010B®
7440-47-3 Chromium, Total 12 mg/Kg 10 1 04-29-04 14:.09 EPA 6010B'
7440-50-8 Copper, Total BRL mg/Kg 20 1 04-29-04 14:09 EPA 6010B'
7439-92.1 Lead, Total BRL mg/Kg 10 1 04-29-04 14:10 EPA 6010B'
7439976 Mercury, Total BRI me/Kg 0.033 1 042804 18:23 EPA 747142
7440020 Mickel, Total 11 mg/Kg 10 1 04-29.04 14:10 EPA 60108’
7782-49-2 Selenium, Total BRL mg/Kg 20 1 04-29-04 14:10 EPA 6010B'
7440-22-4 Silver, Total BRL mg/Kg 5.1 1 04-25-04 14:09 EFA 6010B'

| 7440-280 Thallium, Total BRL mg/Kg 5.1 1 042904 14:10 EPA 6010B'

| 7440666 Zinc, Total BRL mg/Kg 51 | 1 | 042904 1400 | rpacoton’ |

Method Reference: Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update Il (1996).

Resutts are reported on a dry weight basis.
Report Nolations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be

reliably quantified under routine taboratory operating conditions. Raporting limits are adjusted for sample size and dilution.

DF Dilution Factor.




GROUNDWA
ANALYTICAL

Field ID:
Project:
Client:
Laboratory 1D:
Sampled:
Received:

Analysis Method
EPA 6010B’

Trace Metals

SDO7A Matrix:
Saugus Iron Works Container:
CH2M Hill Preservation:
7202313 Percent Solids:
04-26-04 10:00
04-27-04 18:30

QC Batch 1D Prep Method Prepared Sample Weight

MB-03395 EPA 30508 04-25-04 08:30 D5g

Soil
250 mL Glass
Cool

37

Analyst
CRL

Insfrument |1D

KCP-1 PE 3000

EPA 7471A% MP.15778 EPA 7471A 042804 12:00 06g CVAAT PEFING CRL
7440-36-0 Antimony, Tota mg/Kg X 1 EPA 6010B'

| 74403832 Arsenic, Total 9.9 mg/Kg 26 1 | 042904 1422 | EPA60108" |
7440-41-7 Beryllium, Total BRL mg/Kg 1.1 T 04-29-04 14:21 EPA 60108’
7440-43-9 Cadmium, Total BRL mg/Kg 1.3 i 04-29-04 14:22 EPA 60108’
7440-47-3 Chromium, Tota! 41 mg/Kg 26 1 04-29-04 14:21 EPA 60108’
7440-50-8 Copper, Total BRL mg/Kg 53 1 042904 14:211 EPA 60108’
7439.92-1 Lead, Total 180 mg/Kg 26 1 04-29.04 14:22 EPA 60108’

i 7439976 mercury, Total 0.27 mg/Kg 0.091 1 | 042804 1826 | EPa 74714
7440-02-0 Nickel, Tatal 32 mg/Kg 26 1 04-29-04 14:22 EPA 6010B'
7782-49-2 Selenium, Total BRL mg/Kg 53 1 04-2904 14:22 FPA 6010R’
7440224 Silver, Total BRL me/Kg 13 1§ 042904 1421 | £pA 607 os'“
7440-280 Thallium, Total BRL mg/Kg 13 1 04-3004 14:22 EPA 60108 |
7440-66-6 Zinc, Total 190 mg/Kg 130 1 04-29-04 14:21 EPA 60108’

Method Reference:

Report Notations:

Test Methods for Evaluating Solid Waste, US £EPA, SW-845, Third Edition, Update 111 (1996).
Results are: reported on a dry weight basis.

BRL  Indicates concentration, if any, is below reporiing limit for analyte. Reporting limit is the lowest concentration that can ba
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.
DF  Dilution Factor.




GROUNDWA
ANALYTICAL

Field 1D:
Project:
Chient: -
Laboratory ID:
Sampled:
Received:

Analysis Method

EPA 60O10B"
EPA 7471A%

SDO7B
Saugus Iron Works
CH2M Hitt- - -

7202314
04-26-04 10:00
04-27-04 18:30

QC Batch 1D

MB-0339-5
MP-1577.5

Trace Metals

Prep Method Brepaned
EPA 30508 04-29-04 08:20
042804 12:00

EPA 7471A

Matrix:
Container:
Preservation:

Percent Solids:

05g
068

Soil
250 mL Glass
Cool

67

Antimony, Total BRL mg/Kg 1.4 i | 042904 14:26 | EpA 60108
7440-38-2 Arsenic, Total 3.8 mg/Kg 1.4 1 04-29-04 14:26 EPA 6010B"
7440-41-7 Beryilium, Total BRL mg/Kg 0.57 1 04-29-04 14:25 EPA 6010B'
7440-43-9 Cadmiumn, Total BRL mg/Kg 0.71 1 04-29-04 14:26 EPA 60108’
7440-47.3 Chromium, Total 23 mg/kg 14 1 04-2904 14:25 EPA 60108’
7440-50-8 Copper, Total BRL mg/kg 29 1 04-29-04 14:25 EPA 60108’
7439-92-1 Lead, Total 16 mg/Kg 14 1 04-29-04 14:26 EPA 60108
7439-97-6 Mercury, Total BRL mg/Kg 0.049 1 04-28-04 18:29 EPA 7471 A%
7440-02-0 Nickei, Total 22 mg/Kg i4 1 04-29-04 14:26 EPA 60108’
7782492 Selenium, Total BRL mg/Kg 29 1 042904 14:26 EPA 6010B’
7440-22-4 Silver, Total BRL mg/Kg 7.1 1 04-29-04 14:25 EFA 60108"
7440-28-0 Thallium, Tota! BRL mg/Kg 7.1 1 04-20-04 14:26 EFA 6010B'
7440-66-6 Zinc, Total BRL mg/Kg 71 1 04-29-04 14:25 EPA 6010R'

Method Reference:

Report Notations:

Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update 111 (1996).

Results are reported on a dry weight basis.
BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting fimit is the lowest concentration that can be

reliably quantified under routine lzboratory operating conditions. Reporting limits are adjusted for sample size

BF  Dilution Factor,

and dilution.




GROUNDWA
ANALYTICAL

Freld ID:
Project:
Client:
Laboratory JD:
Sampled:
Received:

Analysis Method
EPA 6010B'
EPA 7471A2

TER

Trace Metals

SDo7C Moatrix: Soil

Saugus Iron Works Container: 250 ml Glass

CH2M Hill Preservation: Cool

72023-15 Percent Solids: 42

04-26-04 10:00

04-27-04 18:30
QC Batch 1D Prep Mathod Prepared Sample Weight Instrument 1D Anatyst
MB-0339S EFPA 30508 04-25-04 08:30 0D5g ICP-1 FE 3000 CRL
MP-1577-5 EPA 7471A 04-28-04 12:00 CVAA-T PL FiMS CRL

Ahtimény, Toi;l '

Arsenic, Total

Beryllium, Total
Cadmium, Total

7440-47-3 | Chromium, Total 1 : EPA 60108
7440-50-8 | Copper, Total _ 1 : EPA 60108" |
7439-92-1 | Lead, Total 170 mg/Kg 23 T [ 042904 14:30 | EPA 60108
743997 6 | Mercury, Total B 0.93 mg/Kg 0.078 1 04-28-04 18:38 | FpaA 74717 ’
7440-02-0 | Nickel, Totai 28 me/Kg | 23 1 042904 14:3C | FPA 60T0B' |
7782-49-2 Selenium, Total BRL mg/kg | 47 1 04-29-04 14:30 EPA 6010B'
7440-22-4 Silver, Total BRL mg/Kg | 12 1 04-29-04 14:30 | EPA 60108
7440-280 1 Thallium, Total BRL mg/Kg 12 1 _| 042904 1430 | EPA 60105° f
7440666 | Zinc, Total 820 |_mg/Kg | 120 | 1 | os904 1430 | EPA 60108
Method Reference:  Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update 111 (1996).
Results are: reported on a dry weight basis.
Report Notations: BRL Indicates concentration, if any, is below reporti ng limit for analyte, Reporting limit is the lowest concentiation that can be

reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

DF  Dilution Factor.




GROUNDWATER
ANALYTICAL

Field 1D-:
Project:
Client:
Laboratory 1D:
Sampled:
Receivad:
Analysis Method

EPA 60108"
EPA 7471A2

SDO4A
Saugus Iron Works
CH2M Hill

7202316
04-26-04 11:30
04-27-04 18:30

QC Baich ID
MB-0339-5
MP-15775

Trace Metals

Prep mMethod Prepared
EPA 30508 042904 08:30
EPA 747 1A 042804 12:00

Matrix:

Container:
Preservation:

Percent Solids:

Sample Weighg

05g
0.6g8

Antimony, Total

Soil
250 mL Glass
Cool

62

instrument 10
JCP-1 PF 3000
CVAA-1 FE FIMS

CRL
CRL

EPA 60108'

7440-36-0 m 1.6 1
7440-38-2 Arsenic, Total 20 | mgig 1.6 1 042904 14:34 | tpa s0108
7440-41-7 Beryllium, Total BRL | mgaiksg 0.63 1 04-29-04 14:34 | EPA c0108'
)7744043-9 Cadmium, Total i BRL | mgKg | o079 1 0429504 14:314 | EPA 6010B'
| 7440-47-3 | _Chromium, Total | 33 | mgikg | 16 T [ 047904 1434 | gpa emos%
}£40-50-8 [ Copper, Total [ BRL mg/Kg | 32 | 1 | 042904 1434 | tPa 60108
7439-92-1 | Lead, Total ( 120 mg/Kg | 16 | 1 | 042904 1434 | EPA 60108
7439976 | "Mercury, Total | 0.25 mg/Kg | 0.052 ’ 1 | 042804 18:41 EPA 747147 |
| 7440020 | Nickel, Total 27 mg/Kg J 16 1 | 042904 14:34 | gpa 601ij
I 7782492 | Selenium, Total BRL mg/Kg | 32 | 1 [ 042904 1438 | gpa 60108" |
| 74a0-22% Silver, Total BRL mg/Kg 7.9 [ 1 | 042904 1434 | tpa 60108
[ 7440-280 Thallium, Total BRL mg/Kg 79 |1 04-2004 14:34 | EPAGOI0B' |
| 7440-66-6 Zing, Total 120 mg/Kg 79 | 1 | 042904 1434 | pa 60108" |
Method Reference:  Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update (1l (1996).
Results are reported on a dry weight basis.
Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.
DF  Dilution Factor.




GROUNDWA
ANALYTICAL

Trace Metals

Field |D: SDO4R Matrix: Soil

Project: Saugus lron Works Container: 250 mL Glass

Client: CH2M Hill Preservation: Cool

Laboratory ID: ~ 72023-17 Percent Solids: 78

Sampled: 04-26-04 11:30

Received: 04-27-04 18:30

Analysis Method QC Batch ID Brep Method Brepared Sample Weight Instrument F Analyst
EPA 60108’ MB-0339.5 EPA 3050B 04-29-04 08:30 05g ¥CP-1 PE 3000 CRIL

EPA 747142 MP-1577.5 EPA 747 1A 04-28-04 12:00 06g CVAAT PE FiMS CRIi.

CAS Nuwy 2 Anal /
7440-26 0 Antimony, Total mg/Kg 1 | 042904 14-46 EPA 6010B’
7440-38-2 Arsenic, Total 49 | mgkg | 12 1 | 042504 14:46 | EPA 60108°
7440-41-7 Beryllium, Total BRL [ mekKg 049 | 1 | 042904 1446 | EPA 60108
7440-43-9 | Cadmium, Total | BRL | mg/Kg | o062 | 1 | 642504 1a:46 | Fpa 60108
E440-47-3 | Chromium, Total 25 | mgKg | 12 | 1 | 042904 1446 | EPA 60708
| 7440-50-8 [ Copper, Total BRL | “mg/Kg 25 | 1 | 042904 1436 | A cotop' ,
| 7439921 | Lead, Toral 24 | ma/Kg | 12 1 v T 042004 1246 [ EPA 60108’
177439-97-6 ‘ Mercury, Total f BRL ‘ mg/Kg || o041 | 1 | 042804 18:4a | gpa 7471A%
7440-02-0 | Nickel, Total ﬁ 21 | _mgiKg | FI J 04-2904 14:46 | Epa 60108’ |
7782492 | Selenium, Total BRI | mgiKg 25 | 1 | 042904 1446 | rPA 60108 |
7440-22-4 | Silver, Total | BRL | mg/kg 6.2 | 1 | 042904 1246 | EpA 60708
7440-280 Thallium, Total ’ BRL | mgKg | 62 | 1 | 042904 1446 | tra o108’
7440-66-6 [ Zinc, Tora _’_ BRL | me/Kg | 62 | 1 | 0iooo0s 14uwE j Emmms'“l

Method Reference: Test Methods for Evaluating Solid Waste, US EPA, SW-846, Thind Edition, Update 1 (1996).
Results are reported on a dry weight basis.

Report Notations: BRL Indicates concentration, if any. is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

DF  Dilation Factor.




GROUNDWA
ANALYTICAL

Field | D:
Project:
Client:
Laboratory ID:
Sampled:
Received:
Analysis Method
EPA 6010B'

EPA 7471A%

Trace Metals

SDO4C Matrix; Soil

Saugus lron Works Container: 250 ml Glass

CH2M Hill Preservation: Cool

7202318 Percent Solids: 49

04-26-04 11:30

04-27-04 18:30
OC Batch I Prep method Prepared Sample Weight Instrument IC Analyst
MB-03395 EPA. 3050B 04-29-04 0B:20 05¢g 1CP-1 PE 3000 CPL
MP-1577-5 EPA 7471A 04-26-04 12:00

7440-36- 0 Antimony, Total BRL mg/Kg 2.0 1 042904 14:50 EPA 60108’
7440-38-2 Arsenic, Total 15 mg/Kg 2.0 1 04-29-04 14:50 EPA 607108
7440-41-7 Beryllium, Totat BRL meKg 0.79 1 04-29-04 14:50 EPA 60108’
7440-43-9 Cadmium, Total BRL mg/Kg 0.99 1 04-29-04 14:50 EPA 60108’
7440-47-3 Chromium, Total 65 mg/Kg 20 1 042604 14-50 EPA 60108
7440-50-8 Copper, Total BRL mg/Kg 40 1 04-29-04 14:50 EPA 6010B’
7439-92-1 lead, Total 100 mg/Kg 20 1 04-29-04 14:50 EFA 60108'
7439-97-6 Mercury, Total 0.15 mgKg 0.067 1 04-28-04 15:47 EPA 7471A°
7440-02-0 Nickel, Total 50 mg/Kg 20 1 04-29-04 14:50 EPA 6010B'
7782-49-2 Selenium, Tofal BRL mg/Kg 40 1 04-29-04 14:50 EPA GD10B'
7440-22-4 Silver, Total BRL mg/Kg 9.9 1 04-29-04 14:50 EPA 60108’
7440-280 Thallium, Total BRL mg/Kg 9.9 1 04-29.04 14:50 EPA 60108
7440-66-6 Zinc, Total 260 mg/Kg 99 | 1 | 042904 1450 | EPA 60108
Method Reference:  Test Methods for Evaluating 5olid Waste, US EPA, SW-846, Thind Edition, Update IIT {1996).

Report Notations:

Results are reported on a dry weight basis.
BRL

Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

DF  Dilution Factor.




GROUNDWA
ANALYTICAL

Trace Metals

Field 1D: SDT0A Matrix: Soil

Project: Saugus Iron Works Container: 250 mL Glass

Client; CH2M Hill Preservation: Cool

Laboratory ID:  72023-19 Percent Solids: 40

Sampled: 04-26-04 15:00

Received: 04-27-04 18:30

Analysis Methvod OC Baich ID Prep Method Prepared Sample Weight Instrument 12 Analyst
EPA 60108’ MB-0339S EPA 30508 04-29-04 08:30 05g ICP.1 PE 3000 CRL

EPA 7471A% MP-1578-5 EPA 7471A 04-29-04 12:00 06g CvAA-1 PEFIMS CRL

Antimony, Total mg/Kg 25 1 042904 14:54 EPA 6010B'
7440-38-2 Arsenic, Total 14 mg/Kg 2.5 1 | 042904 1454 | FPA 60108
7440-41-7 Beryllium, Total BRL mg/Kg 1.0 1 04-29-04 14:54 EPA 60108’
7440-43-9 Cadmium, Total 1.3 mg/Kg 1.3 1 04-29-04 14:54 EPA 60108’
7440-47-3 Chromium, Total 58 mg/kg 25 1 042904 14:54 EPA 6010B°
7440-50-8 Copper, Total 58 mg/Kg 51 1 04-29-04 14:54 EPA GO10B'
7439-92-1 Lead, Total o 230 mg/Kg 25 1 042904 14:54 | EPA 6010B
7439-97-6 Mercury, Total 0.32 mg/kg | 0.084 1 | 04-2904 16:16 | EPA 7471A°
7440-02-0 Nickel, Fotal 46 mgKg 25 1 04-2904 14:54 EPA 6010B'
7782-49-2 Selenium, Total BRL mg/Kg 51 1 04-2904 14:54 EPA 6010B'
7440-22-4 Silver, Total BRL mg/Kg 13 1 04-20.04 14:54 EPA 6010B'
7440-280 Thallium, Total BRL | mg/Kg 12 1 042504 14:54 | EPA 60108’
7440-66-6 Zinc, Total 370 mg/Kg 130 1 04-29-04 14:54 EPA 60108’

Method Reference: Test Methads for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update Il) (1996).
Results are reported on a dry weight basis.

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sam ple size and dilution.

DF  Dilution Factor.




GROUNDWATER
ANALYTICAL

Field ID:
Project:
Client:

Laboratory 1D:
Sampled:
Received:

An, i

EPA 60108
EPA 7471A%

sDi10B
Saugus Iron Works
CH2M Hill

72023-20
04-26-04 15:00
04-27-04 18:30

QC Batch ID
MB-0339-5
MP-15785

Trace Metals

Prep Method
EPA, 30508
EPA 7471A

Prepared
04-29-04 O8:30
042904 12:00

Matrix:
Container:
Preservation:

Percent Solids:

05g
O6g

Soil

250 mL Glass

Cool
80

Instrument 1D

ICP-1 PL 3000

CVAAT PE FIMS

CRL
CRL

7440-36-0 Antimony, Total mg/Kg 1 04-29-04 14:59 EPA 6010B'
7440-38-2 Arsenic, Total 2.6 mg/Kg 1.2 1 04-2904 14:59 EPA 6010B'
7440-41-7 Beryllium, Total BRL me/Kg 0.49 1 04-29-04 14:58 EPA 60108
7440-43-9 Cadmium, Total BRL mg/Kg 0.62 1 04-2904 14:59 EPA 6010B’
| 7440-47-3 Chromium, Total 15 mg/Kg 12 1 04-29-04 14:58 EPA 60108’
7440-50-8 Copper, Total BRL mg/Kg 25 1 04-29-04 14:58 EPA 60108’
7439-92-1 Lead, Total 24 mg/Kg 12 1 04-29-04 14:59 EPA 6010B'
7439-97-6 Mercury, Total 0.22 mg/Kg 0.042 1 04-29-04 16:20 EPA 7471A°
7440-02-0 Nickel, Total 17 mg/Kg 12 1 04-2904 14:59 EPA 60108'
7782-49-2 Selenium, Total BRL mg/Kg 25 1 04-29-04 14:59 EPA 6010B°
7440-22-4 Silver, Total BRL mg/Kg 6.2 1 042504 14:58 EPA 6010B’
7440-28-0 Thallium, Tetal BRL mg/Kg 6.2 1 04-29-04 14:59 EPA 6010B"
7440-66-6 Zinc, Total 75 mg/Kg 62 i 04-29-04 14:58 EPA 60108’

Method Reference:

Report Notations:

Test Methods for Evaluating Solid Waste, US EPA, SW-846, Thind Edition, Update 11l (1996).

Results are reported an a dry weight basis.

BRL Indicates concentration, if any. is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under Toutine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution,

DF  Dilution Factor.




GROUNDWA
ANALYTICAL

Field 1D:
Project:
Client:
Laboratory 1D:
Sampled:
Received:
Analysis method
EPA 60108’
EPA 7471A%

Trace Metals
SD10C Matrix: Soil
Saugus Iron Works Container: 250 mL Class
CH2M Hill Preservation: Cool
7202321 Percent Sotids: 48
04-26-04 15:00
04-27-04 18:30
QC Batch 1D Prep pMethod Prepared Sample Weight Instrument 1D Anabyst
MB-0339-5 EPA 3050B 04-25.04 08:20 05g HCP-1 PE 3000 CRL

MP-1578-5 EPA 7471A 04.28.04 12:00 06g CVAA-1 PEFIMS CRL

7440-36 0 Antimony, Total mg/Kg 1 EPA 60108
7440-38-2 Arsenic, Total 3.1 mg/Kg 2.1 1 EPA 6010B’
7440-41-7 Beryllium, Total BRL mg/Kg 0.83 1 EPA 6010B"
7440-43-9 Cadmiurn, Total BRL mg/Kg 1.0 1 EFA 6010B' |
7440-47-3 Chromium, Total 23 mg/Kg 21 1 04-29-04 15:02 EPA 60108'
7440 50-8 Copper, Total ] BRL mg/Kg 41 1 04-2904 15:02 EPA 60108’
7439-92-1 Lead, Total BRL mg/Kg 2t 1 04-29-04 15:03 EPA 60108’
7439976 Mercury, Total BRL mg/Kg 0.068 1 042904 16:23 EPA 747147
7440-02-0 Nickel, Total BRL mg/Kg 21 1 04-29-04 15:03 EPA 60108’
7782-49-2 Selenium, Total BRL mg/Kg 41 1 04-2904 15:03 EPA 6010B’
7440-22-4 Silver, Total BRL mg/Kg 10 1 04-29-04 15:02 EPA 6010B'
7440280 Thallium, Total ' BRL me/Kg 10 1 | 042904 15:03 | EPA 60108’
7440-66-6 Zinc, Total BRL mg/Kg 100 1 04-29-04 15:02 EPA 6010B'

Method Reference:

Report Notations:

Test Methods for Evaluating Solid Waste, US EPA, SW-846, Thind Edition, Update 11l (1996).
Results are reported on a dry weight basis.

BRL Indicates concentration, if any, is balow reporting limtit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine faboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

DF  Dilution Factor.




GROUNDWATER
ANALYTICAL

Trace Metals

Field 1D EBO1 Matrix: AQueous

Project: Saugus tron Works Container: 250 mtL Plastic

Client: CH2M Hill Preservation: HNO3 / Cool

Laboratory 1D:  72023-23 Preserved: 04-26-04 16:30

Sampled: 04-26-04 16:20

Received: 04-27-04 18:30

Analysis Meih OC Batch 1D Prep Method Prepared Sample Volurme Instrument 1D Anglyst

EPA 6010B' MB-1078-W EPA 3010A 04-28-04 09:30 50 ml ICP-2 PE 2300 MWR

EPA 7470A° MP-1497-W EPA 7470A 04-28-04 10:10 25 mlL. CVART PE FIMS CRL
7440-36-0 " Antimony, Total BRL mg/L 0.06 1 EPA 60108’
7440-38-2 | Arsenic, Total BRL mg/L 0.01 1 04-2904 18:13 | EPA 6010B'
744041-7 | Beryllium, Total i BRL mg/L 0.004 1 04-25-04 18:12 £PA 6010B'
7440-43-9 . Cadmium, Total i BRL mg/L 0.005 1 04-29-04 18:13 EPA 6010B'
7440473 Chromium, Total BRL mg/L 0.01 1 04-25-04 18:13 | EPA 60108’
7440-50-8 Copper, Total BRL mg/L 0.025 1 04-2904 18:13 | EPA 6010B'
7439-92-1 Lead, Total BRL mg/L 0.005 1 | 042904 18:13 EPA 60108’
7439-97-6 Mercury, Total BRL mg/L 0.0002 1| 042804 15:27 EPA 747047
7440-02-0 Nickel, Tolal BRL mg/L 0.04 1| 042904 18:13 | EPA 60108
7782-49-2 Selenium, Total BRL mg. | 0.05 1 | 042904 18:13 | EPA 60108’
7440-22-4 Silver, Totaf BRL mg/L. | 0.007 1 04-29-04 18:13 EPA 60108’
7440-28-0 Thallium, Total BRL mgt | 002 | 1 042004 18:13 | EPA 60108’
7440-66-6 Zinc, Total BRI mgh., | 02 | 1 042504 1813 | EPA 60108

Method Reference:  Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update 1l {1996).

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be

reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.
DF  Dilution Factor.




GROUNDWA
ANALYTICAL

Trace Metals

Field ID: EBO2 ' Malrix: Aqueous

Project: Saugus Iron Works Container: 250 ml Plastic

Client: CH2M Hill Preservation: HNO3 / Cool

Laboratory 1D:  72023-25 Preserved: 04-27-04 15:00

Sampled: 04-27-04 15:00

Received: 04-27-04 13:30

Analvsis Method OC Baich 1D Prep Methord frepared Sample Volume Instrument 1D Analyst

EPA 60108’ MB-1078-W EPA 3010A 04-28-04 09:30 50 mL ICP-2 PE 3300 MWR

EPA 7470A% MP-1497-W EPA 7470A 04-28-04 1010 25 mL CVAA PEFIMS CRL
7440-36-0 Antimony, Total BRL mg/L 0.06 1 042004 18:18 EPA 60108
7440-38-2 Arsenic, Total BRL mg/L 0.01 1 | 042904 18:18 | [PA 60108’
7440-41-7 Beryllium, Total BRL mg/L 0.004 1 04-29-04 18:17 EPA 6010B'
7440-43-9 Cadmium, Total BRL mg/L 0.005 1 04-29-04 18:18 EPA 6010B'
7440-47-3 Chromium, Total BRL mg/L 0.01 1 042904 18:18 EPA 6010B’
7440-50-8 Copper, Total BRL mg/L 0.025 1 04-29-04 18:18 EPA 6010B'
7439921 Lead, Total BRL mg/L 0.005 1 04-29-04 18:18 EPA 60108’
7439-97-6 Mercury, Total BRL mg/L 0.0002 1 | 042804 15:29 | EPA 7470A7
7440020 Nickel, Total BRL mg/l 0.04 1 04-29-04 18:18 EPA 60108’
7782-49-2 Selenium, Total BRL mg/L 0.05 1 04-29-04 18:18 EPA 60108’
7440-22-4 Silver, Total BRL mgfL 0.007 1 04-29-04 18:18 EPA 60108’
7440-28-0 Thallium, Total BRL mg/L 0.02 1 0429.04 18:18 EPA 60108’
7440-66-6 Zinc, Total BRL mg/L 0.2 1 04-29-04 18:18 EPA 60108’

Method Reference:  Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update 111 (1996).

Report Motations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reponting limits are adjusted for sample size and dilution.

DF  Dilution Factor.




GROUNDWA
ANALYTICAL

Inorganic Chemistry

Field ID: SDO5A Matrix: Soil
Project: Saugus Iron Works Received: 04-27-04 18:30
Client: CH2M Hill

7202307 Sampled: 04-27-04 11:00

mg/Kgj 15,000 39

Method Reference:  Methods for Chemical Analysis of Water and Wastes, LS EPA, EPA-600/4-790-020 (Revized 1983}, and Methods for the
Determination of Inciganic Substances in Environmental Samples, US EPA, EPA/6O0/R-93/100 (1993), and Standard
Methods for the Examination of Water and Wastewater, APHA, Twentieth Edition (1998), and Test Methods for Evaluating

Solid Waste, LIS EPA, SW-846, Third Edition, Update (Il (1996).
Results are reponed on a dry weight basis.

Lab 1D: = Solids: 58 Confainer: 250 ml Glass Preservation: Cool

QOrganic Carbon, Total 52,000 0.11 5| 042904 3510

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

RL Reporting Limit.
OF Dilution Factor.
1 Instrument |D: Tekmar-Dohmann Apollo 9000




GROUNDWATER
ANALYTICAL

Inorganic Chemistry
Field ID: SDO5B Matrix: Soil
Project: Saugus lron Works Received: 04-27-04 18:30
Client:  CH2M Hill
Lab I 72023-02 Sampled: 04-27-04 11200 % Solids: 80 Container: 250 ml Glass Preservation: Cool

15g | 042904 15:50 | TOCH281-§ 1 ' AVE ‘

Organic Carbon, Total 2,900

Method Reference:  Maethods for Chemical Analysis of Water and Wastes, US EPA, EPA-600/4-750-020 (Revised 1983), and Methods for the
Determination of Inorganic Substances in Environmental Samples, US EPA, EPA/600/R-93/100 (19923}, and Standard
Methods for the Examination of Water and Wastewater, APHA, Twentieth Edition (19983, and Test Methods for Evaluating
Solid Waste, US EPA, SW-B46, Third Edition, Update il (1996).

Results are reported on a dry weight basis.

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte, Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

RL Reporting Limit.
DF  Dilution Factor.
1 Instrument ID: Tekmar-Dohmann Apallo 9000




GROUNDWA
ANALYTICAL

Inorganic Chemistry

Field ID: SDO5C Matrix: Soil

Project: Saugus lrom Works Received: 04-27-04 18:30
Client: CH2M Hill

Lab I1):  72023-03 Sampled: 04-27-04 11-00_ % Solids: 6 Container: 250 mL Glass . Preservation: Cool

Organic Carbon, Total 160,000 mg/Kg| 11,000| o7 [ 0.158] 042904 1631

Method References  Methods for Chemical Analysis of Water and Wastes, US EPA, EPA-600/4-790-020 (Revised 1983), and Methods for the
Determination of Inorganic Substances in Environmentai Samples, US EPA, EPA/6D0O/R-93/100 (1993), and Standard
Methods for the Examination of Water and Wastewater, APHA, Twentieth Edition (1998}, and Test Methods for Evaluating
Solid Waste, US EPA, SW-846, Third Edition, Update 11l (1996).
Results are reported on a dry weight basis.
Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.
RL Reporting Limit.
DF Dilution Factor.
1 Instrument 1D: Tekmar-Dohrmann Apollo 3000




GROUNDWATER
ANALYTICAL

Inorganic Chemistry

Field ID: SDO6A Matrix: Soil

Project:  Saugus Iron Works Received: 04-27-04 18:30
Client:  CH2M Hill

Lab ID: 7202304 Sampled:

04-27-04 11:00 % Solids: 44 __Container: 250 mL Glass ) Preservation: Cool
mg/Kg‘ 30,000 | 133 ‘o.ors g[ 04-29-04 16:51

Organic Carbon, Total

TOC02515

|

Method Reference:  Methods for Chemical Analysis of Water and Wastes, US EPA, EPA-600/4-790-020 (Revised 1983), and Methods for the
Determination of Inorganic Substances in Environmental Samples, US EPA, EPA/GDO/R-93/100 (1993), and Standard
Methods for the Examination of Water and Wastewater, APHA, Twentieth Edition (1998), and Test Methods for Evaluating
Solid waste, US EPA, SW-B46, Third Edition, Update IIF (199¢).
Results are reported on a dry weight basis.

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.
RL  Reportirg Limit.
DF Dilution Factor.
1 Instrument ID: Tekmar-Cohrmann Apolio 9000




GROUNDWA
ANALYTICAL

Inorganic Chemistry

Field 1D: SDO6B Matrix: Soil
Project:  Saugus Iron Works Received: 04-27-04 18:30

Client: CH2M Hill

Lab ID: 7202305 Sampled: 04-27-04 11:00 = Solids: 70 Preservation: Cool

Container: 250 ml Glass

EPA 5060 Mod

Organic Carbon, Total 10,000 mg/Kg| 2,500 | 18 | 0.57 g | 043004 09:48 | TOCO2525

Method Reference:  Methods for Chemical Analysis of Water and Wastes, US EPA, EPA-600/4-790-020 (Revised 1983), and Methods for the
Determination of Inorganic Substances in Environmental Samples, US EPA, EPA/600/R-93/100 (1993), and Standard
Methods for the Examination of Water and Wastewater, APHA, Twentieth Edition (1998), and Test Methods for Evaluating
Solid Waste, US EPA, 5W-846, Third Edition, Update Il (1996).
Results are reported on a dry weight basis.

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory aperating conditions. Reporting limits are adjusted for sample size and dilution,
RL Reporting Limit.
DF  Dilution Factor.
1 Instrument ID: Tekmar-Dohmann Apollo 9000




GROUNDWA
ANALYTICAL

Inorganic Chemistry
Field ID: SDO6C Matrix: Soil
Project: Saugus Iron Works Received: 04-27-04 18:30
Client:  CH2M Hill

Lab ID:  72023-06 Sampled:  04-27-04 11:00 % Solids: “

Preservation: Cool

Container: 250 mL Glass

BT

i a o ~~ 2 S
Organic Carbon, Total 120,000 mg/Kg] 23,000 | 100 | 01 g | 04-30.04 10:07

Method Reference:  Methods for Chemical Analysis of Water and Wastes, US EPA, EPA-600/4-790-020 (Revised 1983}, and Methods for the
Determination of Inorganic Substances in Environmenta! Samples, US EPA, FPA/600/R-93/100 (1993}, and Standand
Methods for the Examination of Water and Wastewater, APHA, Twentieth Edition (1998), and Test Methods for Evaluating
Solid Waste, US EPA, SW-846, Third Edition, Update Il {1996).

Results are reported on a dry weight basis,

Report Notations: BRL Indicates concentration, if any, is below reporting limit for anatyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboraiory operating conditions. Reporting limits are adjusted for sample size and dilution.

TOCH252-5

RL Reporting Limit.
DF Dilution Factor.
1 Instrument ID: Tekmar-Dohrmann Apollo 000




GROUNDWA
ANALYTICAL

Inorganic Chemistry

Field 1D: SDO9A Matrix: Soil
Project: Saugus Iron Works Received: 04-27-04 18:30
Client: CH2M Hill

Lab ID: 72023-07 Sampled: 04-27-04 13:30 = solsds: 41 Container: 250 mL Glass Preservation: Cool

Q.16 g | 4-30-04 10:25 TOC0252-8

Organic Carbon, Total

Method Reference:  Methods for Chemical Analysis of Water and Wastes, US EPA, EPA-600/4-790-020 (Revised 1983}, and Methods for the
Detemmination of Inorganic Substances in Environmental Samples, US EPA, EPA/6D0/R-93/100 (1993), and Standard
Methods for the Examination of Water and Wastewater, APHA, Twentieth Edition (1998}, and Test Methods for Evaluating
Solid Waste, LIS EPA, SW-846, Third Edition, Update Il (1996).
Results are reported on a dry weight basis_

Report Notations: BRL indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.
RL Reporting Limit.
DF Dilution Factor.
1 Instrument ID: Tekmar-Dohrmmarn Apollo 9000




GROUNDWA
ANALYTICAL

inorganic Chemistry

Field ID: SDO9B Matrix: Soil
Project: Saugus lron Works Received: 04-27-04 18:30
Client: CH2M Hill

Lab IDx 72023-08 Container: 250 mt Glass

% Solds: 46
mg/l(g 19,000 | 89 | 0.11 g | 04-30-0411:13 TOC0252-5

Sampled: 04-27-04 13:30

Organic Carbon, Total
Methods for Chemical Analysis of Water and Wastes, US EPA, EPAED0/M4-790-020 {Revised 1983), and Methoads for the
Determination of Inorganic Substances in Environmental Samples, US EPA, EPA/GO0/R-93/100 (1993), and Standard

Methods for the Examination of Water and Wastewater, APHA, Twentieth Edition (1998), and Test Methods for Evaluating

Solid Waste, US EPA, SW-B46, Third Edition, Update 1t (1996).

Results are reported on a dry weight basis.

Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine labaratory operating conditions. Reporting limits are adjusted for sample size and dilution.

Method Reference:

Report Notations: BRL

RL Reporting Limit.
DF  Dilution Factor.
1 Instrument ID: Tekmar-Dohmann Apollo 9000




GROUNDWATER
ANALYTICAL

Inorganic Chemistry

Field 10: SDO9C Matrix: Soil
Project: Saugus Iron Works Received: 04-27-04 18:30

Client: CH2M Hill

Lab \D:  72023-09 Preservation: Cool

Sampled: 04-27-04 13:30 % Solids: 48 Container: 250 mL G)

Onrganic Carbon, Total 94,000 mg/Kg| 9,600 | 94 I olle l 043004 11:36 | TOCO2525

Method Reference:  Methods for Chemical Analysis of Water and Wastes, U5 [PA, EPA-600/4-750-020 (Revised 1983}, and Methods for the
Determination of Inorganic Substances in Environmental Samples, LS EPA, EPA/00/R-93/100 (1993), and Standard
Methods for the Examination of Water and Wastewater, APHA, Twentieth Edition (1998), and Test Methods for Evaluating
Solid Waste, UIS FPA, SW-846, Third Edition, Update I (1996).
Results are reported on a dry weight basis.
Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions_ Reporting limits are adjusted for sample size and dilution.

RL Reporting Limit.
DF  Dilution Factor.
1 instrument |D: Tekmar-Dohrmann Apollo 9000




GROUNDWA
ANALYTICAL

Inorganic Chemistry

Field ID: SDOSA Matrix: Soil
Project: Saugus Iron Works Received: 04-27-04 18:30
Client: CH2Mm Hill

Lab ID: 72023-10

Preservation: Cool

Sampled: 04-

Organic Carbon, TOC-0252.5

Method Reference:  Methods for Chemical Analysis of Water and Wastes, US EPA, EPA-600/4-790-020 (Revisad 1983), and Mathods for the
Determination of Inorganic Substances in Environmental Samples, US EPA, EPA/600/R-93/100 {1993), and Standand
Methods for the Examination of Water and Wastewater, APHA, Twentieth Edition {(1998), and Test Methods for Evaluating
Solid Waste, LIS EPA, SW-846, Third Edition, Update I1# {1996).
Resulis are reported on a dry weight basis.
Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting Jimit is the lowest concentration that can be
refiably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.
RL  Reporing Limit.
DF  Dilution Factor.
1 Instrument ID: Tckmar-Dohrmann Apollo 9000




ANALYTICAL

Inorganic Chemistry
Field ID: SDO8B Matrix: Soil
Project:  Saugus Iron Works - C B Received: (4-27-04 18:30
Client: CH2M Hill
Lab ID: 7202311

Container: 250 mL Glass Preservation: Cool
Weahtl ol OC-

Qrganic Carbon, Total

Method Reference:  Methods for Chemical Analysis of Water and Wastes, LS EPA, EPA-G00/4-790-020 (Revised 1983), and Methods for the
Determination of Inorganic Substances in Environmental Samples, US EPA, EPA/600/R-93/100 (1993), and Standard
Methods for the Examination of Water and Wastewatar, APHA, Twenticth Edition {1998), and Test Methods for Evaluating
Solid Waste, US EPA, SW-846, Third Edition, Update 111 (1 996)_
Results are reported on a dry weight basis.

Report Notations: BRL  Indicatas concentration, if any, is below reporting limil for analyte. Reporting limit is the Jowest roncentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.
RL Reporting Limit,
DF  Dilution Factor.
i Instrument ID: Tekmar-Dohrmann Apollo 9000




GROUNDWA
ANALYTICAL

Inorganic Chemistry

Field ID: SDOBC Matrix: Soil
Project: Saugus lron Works Received: 04-27-04 18:30
Client: CH2M Hill

Lab ID: 72023-12 Sampled: 04-27-04 14:30 % Solids: 97 Container: 250 mL Glass

£ alys QCBateh

Preservation: Cool

Organic Carbon, Total > 39,000 0.19 2 | 04-30:04 13:530 | TOCH252.5 i EPA 9060 Mod

Method Reference:  Methods for Chemical Analysis of Water and Wastes, US EPA, EPA-600/4-790-020 {Revised 1983), and Methods for the
Determination of Inorganic Substances in Environmental Samples, US EPA, EPASG00/R-93/100 (1993), and Standard
Methods for the Examination of Water and Wastewater, APHA, Twentieth Edition (1998), and Test Methods for Evaluating
solid wWaste, US EPA, SW-846, Third Edition, Update Il (1996).
Resulis are reported on a dry weight basis.
Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
refiahly quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.
RL Reporting Limit.
DF  Dilution Factor.
1 Instrument ID: Tekmar-Dohmann Apollo 9000




GROUNDWATER
ANALYTICAL

Inorganic Chemistry

Field ID: SDOTA Matrix: Soil
Project:  Sawgus Iron Works Received: 04-27-04 18:30
Client: CH2M Hill

Lab ID: 7202313 Sampled: 04-26-04 10:00 % Solids: 3

Preservation: Cool

0.056 g| 0430-04 15:51

Organic Carbon, Total TOC0252-5

Method Reference: Methods for Chemical Analysis of Water and Wastes, LIS EPA, EPA-600/4-790-020 (Revised 1983), and Methods for the
Determination of inprganic Substances in Environmental Samples, US EPA, EPA/600/R-93/100 (1 993), and Standard
Methods for the Examination of Water and Wastewater, APHA, Twentieth Edition (1998), and Test Methods for Evaluating
Salid Waste, US EPA, SW-846, Third Edition, Update [ll (1996).
Results are reported on a dry weight basis.
Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.
RL Reporting Limit.
DF Dilution Factor.
1 Instrument ID: Tekmar-Dohmann Apolio 9000




GROUNDWATER
ANALYTICAL

Inorganic Chemistry

Field IDx SDOZB Matrix: Soil
Project: Saugus Iron Works Received: 04-27-04 18:30
Client: CHZM Hill

Lab 1D:  72023-14

Sampled: 04-26-04 10:00 = solids: 67 Container: 250 mL Glass Preservation: Cool

mg/Kg| 5,900 | 40 0.255‘ 04-30-04 16: 11 i TOC0252-8 EPA 9060 Mod 1

Organic Carbon, Total 24,000

Method Reference: Methods for Chernical Analysis of Water and Wastes, US FPA, EPA-600/4-790-020 (Revised 1983), and Mathods for the
Determination of Inorganic Substances in Environmental Samples, US EPA, EPA/600/R-93/100 {1993}, and Standard
Methods for the Examination of Water and Wastewater, APHA, Twentieth Edition (1998), and Test Methods for Evaluating
Solid Waste, US EPA, SW-846, Third Edition, Update 11l (1996),
Results are reported on a dry weight basis.

Report Nolations BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboraiery operating conditions. Reporting limits are adjusted for sample size and dilution.
RL Reporting Limit.
DF Dilution Factor.
1 Instrument ID: Tekmar-Dohrmann Apolio 9000
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Freld ID:

Client:
Lab ID:

Organic Carbon, Total 0.13 g | 04-30-04 16:27

Inorganic Chemistry

SDO7C Matrix: Soil
Received: 04-27-04 18:30

Saugus Iron Works
CH2ZM Hill
7202315 Sampled: 04-26-04 10:00 = sSolid: 42 Container. 250 mL Glass Pr&e_rvation: Cool _

Method Reference:  Methods for Chemical Analysis of Water and Wastes, US EPA, FPA-600/4-790-020 (Revised 1983), and Methods for the

Determination of Inorganic Substances in Environmental Samples, US EPA, EPA/600/R-93/100 (1993), and Standand
Methods for the Examination of Water and Wastewater, APHA, Twentieth Edition (1998}, and Test Methods for Evaluating
Solid Waste, US EPA, SW-B46, Thind Edition, Update I1l (1996).

Results are reported on a dry weight basis.

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte, Reporting limit is the lowest concentration that can be

reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.
RL Reporting Limit.
DF  Dilution Factor.
1 Instrument ID:  Tekmar-Dohmmann Apollo 3000
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Inorganic Chemistry

Field ID: SDo4aA Matrix: Soil

Project:  Saugus bron Works : Received: 04-27-04 18:30
Client: CH2M Hill
Lab ID: 72023_—16

Preservation: Cool

Organic Carbon, Total

Method Reference:  Methods for Chemical Analysis of Water and Wastes, US EPA, EPA-600/4-790-020 (Revised 1983, and Methods for the
Determination of Inorganic Substances in Environmental Samples, US EPA, EPA/600/R-93/100 £1993), and Standard
Methods for the EXamination of Water and Wastewater, APHA, Twentieth Edition {1998), and Test Methods for Evaluati ng
Solid Waste, US EPA, SW-846, Third Edition, Lipdate 111 (1996).
Results are reported on a dry weight basis.

Report Notations: BRL  Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limfts are adjusted for sample size and dilution,
RL Reporting Limit
DFf  Dilution Factor.
1 Instrument ID: Tekmar-Dohmann Apolls 9000
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Inorganic Chemistry

Field ID: SDo4B Matrix: Soil
Project: Saugus fron Works : Received: 04-27-04 18:20
Client: CH2M Hill

Lab ID:  72023-17 Sampled: 04-26-04 11:30 % Sokds: 78

Organic Carbon, Total 8,000 mg/Kgj 3,900 | 30 | 033g| 050204 10:12 | TOCO2535 | [PA 9060 Mod

Container: 250 mL Glass Preservation: Cool

Method Reference:  Methods for Chemical Analysis of Water and Wastes, US EPA, EPA-600/4-790-020 {Revised 1983}, and Methods far the
Determination of Inorganic Substances in Environmental Samples, US EPA, EPA/600/R-93/100 (1993), and Standard
Methads for the Examination of Water and Wastewater, APHA, Twentieth Edition (1998}, and Test Methods for Evaluating
Solid Waste, US EPA, SW-846, Third Edition, Update Il {1996).
Results are reported on a dry weight basis.

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.
RL Reporting Limit,
DF  Dilution Facior,
1 Instrument ID:  Tekmar-Dohmann Apollo 9000
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Inorganic Chemistry

Field ID: SD04C Matrix: Soil
Project:  Saugus lron Works Received: 04-27-04 18:30
Client:  CH2M RHill

Lab ID: 7202318

Sampied: (4-26-04 T1:30 % Solids: 49 Container: 250 m]_ Glass ) Preservation: Cool
- s T O:,:, e e i

mg/Kg| 37,000 | 178 |0.056 g| 05.03-04 11:18

Organic Carbon, Total 250,000

Method Reference:  Methods for Chemical Analysis of Water and Wastes, US EPA, EPA-600/4-790-020 {Revised 1983), and Methods for the
Determination of inorganic Substances in Environmental Samples, US EPA, EPA/600/R-93/100 (1993), and Standard
Methods for the Examination of Water and Woastewater, APHA, Twentieth Edition {1 998), and Test Methods for Evaluati ng
Solid Waste, US EPA, SW-B46, Thid Edition. Update Il (1996).
Results are reported on a dry weight basis.

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

RL Reporting Limit.
DF  Dilution Factor.
1 Instrument ID: Tekmar-Dohmnann Apolle 9000
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Inorganic Chemistry

Field ID: SD10A Matrix: Soil

Project:  Saugus lron Works Received: 04-27-04 18:30
Client: CH2Mm Hill

Lab1D: 72023-19 Sampled: 04-26-04 15:
[ Organic Carbon, Total

Container: 250 mL Glass Preservation: Cool

Methosd

EPA 2060 Mod T

i REDF e
mg/Kg| 21,000 | 84 { 0.a2¢g

TOC.02535

05-03-04 11:36

Method Reference:  Methods for Chemical Analysis of Water and Wastes, LS EPA, EPA-GOO/4-790-020 (Revised 1983), and Methods for the
Determination of Incrganic Substances in Environmental Samples, US EPA, EPA/E00/R-93/100 (19933, and Standard
Methods for the Examinationr of Water and Wastewater, APHA, Twentieth Edition (1998), and Test Methods for Evaluating
Solid Waste, US EPA, SW-846, Third Edition, Update Ill (1996}
Results are reportad on a dry weight basis.
Report Notations: BRL Indicates concentratian, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and difution.
RL Reporting Limit,
DF  Dilution Factor.
1 Instrument ID: Tekmar-Dohrmann Apollo 9000
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Inorganic Chemistry

Field ID: SD10B Matrix: Soil
Project:  Saugus Iron Works Received: 04-27-04 18:320
Client:  CH2ZM Hill

Lab ID:  72023-20 Sampled: 04-26-04 15:00 * solids: 8O

250 ml Glass Preservation: Cool
i d e

n o

Method Reference:  Methods for Chemical Analysis of Water and Wastes, US EPA, EPA-600/4-790-020 (Revised 1983), and Methods for the
Determination of Inorganic Substances in Environmental Samples, US EPA, EPA/G00/R-93/100 (1993), and Standard
Methods for the Exarnination of Water and Wastewaler, APHA, Twentieth Edition (1 998}, and Test Methods for Evaluating
Solid Waste, US EPA, 5w-846, Third Edition, Update i1l (1 9296).
Results are reported on a dry weight hasis.
Report Notations: BR!l  Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting lirnits are adjusted for sample size and dilution.
RL Reporting Limit.
DF  Dilution Factor,
i Instrument ID: Tekmar-Dohrmann Apollo 9000

0.42 7| 05-03-04 11:58

Organic Carbon, Total

U reatiwnedaarmdome Ao 1 2 3
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Inorganic Chemistry
Field ID: SD10C Matrix: Soil
- Proj Saugus 1ron Works Received: 04-27-04 18:30
CH2M Hill
72023-21 Sampled: 04-26-04 15:00 % sSolid=: 48 Container: 250 ml Glass _ Preservation: Cool

Organic Carbon, Total TOC02535

Method Reference:  Methods for Chemical Analysis of Water and Wastes, LIS EPA, EPA-600/4-790-020 (Revised 1983), and Methods for the
Determination of Inorganic Substances in Environmental Samples, US EPA, EPA/GD0/R-93/100 (1993}, and Standard
Methods for the Examination of Water and Wastewater, APHA, Twentieth Edition (1998), and Test Methods for Evaluating
Solid Waste, US EPA, SW-846, Third Edition, Update I (1596).
Results are reported on a dry weight basis.

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowast concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.
RL Reporting Limit.
DF Dilution Factor,
1 Instrument ID: Tekmar-Dohmann Apollo 9000
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Project Narrative

Project: Saugus Iron Works Lab ID: 72023
Client: CH2M Hill Received: 04-27-04 18:30

The following documentation discrepancies, and client changes or amendments were noted for this project:

1. Sample 72023-23 for Total Metals analysis was received preserved with HNO3, not with H2504, as indicated on
the Chain of Custody.

The samplets) in this project were analyzed by the references analytical rethod(s), and no method modifications,
non-conformances or analytical issues were noted, except as indicated below:

1. EPA 6010B Non-conformance: Samples 72023-01 ~02,03,-04,-05,-06,-07,-08,09,-10,-11,-12,-13,-14,-15,-16,-1 7 -
18,-19,-20,-21,-23,-23,-25,-25. A matrix spike (MS} sample was not performed in accordance with the minimum
field QC requirements of the MA DEP CAM.

2. EPA 60108 Note: Samples 72023-01,-02,-03,-04,-05,-06,-07,-08,-09,-10,-11,-12,-13,-14,-15,-16,17,~18,-19,-20 -
21,-23,-23,-25,-25. Samples were analyzed for selected target analytes, as requested by client.

3. EPA 7470A/1A Non-conformance: Samples 72023-01 02,-03,-04,-05,-06,-07,-08,-09,-10,-11,-12,-13,-14,-15-16,-
17,-18,-19,-20,-21,-23,-23,-25,-25. A matrix spike (MS) sample was not performed in accordance with the
minimum field QC requirements of the MA DEP CAM.

4. EPA 8270C Modification: Samples 72023-22,-24. Method modified by use of selected ion monitoring (SIM) in
accordance with Section 7.5.5 of the method. GC/MS-SIM was used to achieve low quantification limits
necessary for regulatory compliance.

5. EPA 8270C Note: Samples 72023-01,-02,-03,-04,-05,-06,-07,-08,-09,-10,-11,-12,-13,-14,-15,-16,-17,-18,-19,-20 -
21,-22,-24. Samples were analyzed for only selected polynuclear aromatic hydrocarbons (PAH) target analytes, as
requested by client.
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Quality Assurance/Quality Control

Groundwater Analytical conducts an active Quality Assurance program to ensure the production of high
quality, valid data. This program closely follows the guidance provided by Interim Guidelines and
Specifications for Preparing Quality Assurance Project Plans, US EPA QAMS-005/80 (1980), and Test
Methods for Evaluating Solid Waste, US EPA, SW-846, Update i (1996).

Quality Control protocols include written Standard Operating Procedures (SOPs) developed for each
analytical method. SOPs are derived from US EPA methodologies and other established references.
Standards are prepared from comrnercially obtained reference materials of certified purity, and documented
for traceability.

Quality Assessment protocols for most organic analyses include a minimum of one laboratory control sample,
one method blank, one matrix spike sample, and one sampie duplicate for each sample preparation batch.
All samples, standards, blanks, laboratory control samples, matrix spikes and sample duplicates are spiked
with internal standards and surrogate compounds. Al instrument sequences begin with an initial calibration
verification standard and a blank: and excepting GC/MS sequences, all sequences close with a continuing
calibration standard. GC/MS systems are tuned to appropriate ion abundance criteria daily, or for each 12
hour operating period, whichever is more frequent.

Quality Assessment protocols for most inorganic analyses include a minimum of one laboratory control
sample, one method blank, one matrix spike sample, and one sample duplicate for each sample preparation
batch. Standard curves are derived from one reagent blank and four concentration levels. Curve validity is
verified by standard recoveries within plus or minus ten percent of the curve.

Batches are used as the basic unit for Quality Assessment. A Batch is defined as twenty or fewer samples of
the same matrix which are prepared together for the same analysis, using the same lots of reagents and the
same techniques or manipulations, all within the same continuum of time, up to but not exceeding 24 hours.

Laboratory Control Samples are used to assess the accuracy of the analytical method. A Laboratory Control
Sample consists of reagent water or sodium sulfate spiked with a group of target analytes representative of the
method analytes. Accuracy is defined as the degree of agreement of the measured value with the true or
expected value. Perent Recoveries for the Laboratory Control Samples are calculated to assess accuracy.

Method Blanks are used to assess the level of contamination present in the analytical system. Method Blanks
consist of reagent water or an aliquot of sodium sulfate. Method Blanks are taken through all the appropriate
steps of an analytical method. Sample data reported is not corrected for blank contamination.

Surrogate Compounds are used to assess the effectiveness of an analytical method in dealing with each
sample matrix. Surrogate Compounds are organic compounds which are similar to the target analytes of
interest in chemical behavior, but which are not normally found in environmental samples. Percent
Recoveries are calculated for each Surrogate Compound.

Groundwataer Analivtical lne DBy Do 1790 aad & 3 o




GROUNDWATER
ANALYTICAL

Category:
QC Barch 1D
Matrix:
Units:

Quality Control Report
Laboratory Control Sample
EPA Method 8270C PAHs Instrument 15: MS-3 HP 5890
SV-1438 P Extracted: 04-30-04 14:00
Soil Cleaned Up: 05-06-04 12:00
ug/Kg Analyzed: 05-06-04 16:20
Analyst: nr

91-20-3 Naphthalene
| 91-57-6 2-Methylnaphthalene 3,300 40-140 %
208-96-8 Acenaphthylene 3,300 2,700 80 % 40-140% |
83-32-9 Acenaphthene 3,300 2,500 75 % 40140 % 1
86-73-7 Fluorene 7 3,300 2,700 80 % 40- 140 % 4{
85018 Phenanthrene 330 | 2700 82 % 40-140 %
120127 | Anthracene 3,300 2,900 86 % | 40 - 140 %
206-440 | _Fluoranthene 3,300 2,800 83 % | 40- 140 %
129-00-0 | Pyrene 3,300 2,800 84 % | 40 - 140 %
56-55-3 | _ BenzofaJanthracene 3,300 2,900 | 86 % | 40 - 140 %
218-01-9 Chrysene 3,300 2,800 84 % | 40-140 %
205-99-2 Benzolbifluoranthene 3300 | 2,700 80 % | 40 - 140 %
_207-08-9 Benzolkjfluoranthene 3,300 2,700 82 % | 40-140 %
50-328 Benzolalpyrene 3300 | 25900 88 % | 40- 140 %
| 193-395 Indenol1,2,3-c,dlpyrene 3,300 3,100 94 %, 40-140% |
53-70-3 Dibenzola,hlanthracene 3,300 3,300 98 % 40-140 %
191-24 2 Benzolg,h, ilperylene 3,300 3,100 | 40-140% |
| Mitrobenzene-ds 6.700 60 % 30-130%
|_2-Fluorobiphenyl 6,700 4,700 70 % 30-130%
| Terphenyl-d14 6700 | 5200 78 % 30 - 130 %

Method Reference:

Report Notations:

Test Methods fur Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update Nl (1996). Sample extraction performed
Sample extraction performed by EPA Method 3545, Cleanup performed by EPA Method 3630C.

All calculations performed prior 1o rounding. Quality Control Limits are defined by the methodology,
or alternatively based upon the historical average recovery plus or minus three standard deviation units.
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Quality Control Report
Method Blank

Category: EPA Method 8270C PAHs nstrument 1D: MS-3 HP 5890
QC Batch ID: SV-1438-P Extracted: 04-30-04 14:00
Matrix: Soil Cleaned Up: 05-06-04 12:00
Analyzed: 05-06-04 15:40
Analyst: T

Nap;hthalene

91-57-6 2-Methylnaphthalene BRL
208-96-8 Acenaphthylene BRL
83-32-9 Acenaphthene BRL
86-73-7 Fluorene BRL
85-01-8 Phenanthrene BRL
[ 12012-7 Anthracene BRI
| 206440 Fluoranthene BRL
| 129-00-0 Pyrene BRL
56-55-3 Benzofalanthracene BRL
218-01-9 Chrysene BRI
205-99-2 Benzo[bJfluoranthene BRL
207-089 Benzofk]fluoranthene BRL
! 50-328 Benzo[alpyrene BRL
193-39-5 Indenol[1,2,3,dlpyrene BRL
| 53-70-3 Dibenzofa,hlanthracene BRL
|_ 191-24-2 Benzo[g,h,ilperylene BRL
Nitrobenzene-d5 6,700 | 4,100 62 % 30-130% |
2-Fluorobiphenyl 6,700 4,500 68 % 30-130% %‘
Terphenyl-d14 6,700 5,100 | 76 % 30-130 % )
Method Reference:  Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update Il (1996). Sample extraction performed
Sample extraction performed by EPA Method 3545. Cleanup performed by EPA Method 3630C.
Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be

reliably quantified under routi

ne laboratory operating conditions. Reporti ng fimits are adjusted for sample size and dilution.
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Telephone: (508) 759-4441
FAX: (608) 769-4475

e-mail

To:  John Burgess From: Eric Jensen
CH2M Hill Pages: 87
e-mailjburgess@ch2m.com Date:  05/19/2004 04:52:04 PM
Re: Project 72079 cG:
NOTE

The format or contents of this e-mail transmission may not meet all applicable National Environmental
Laboratory Accreditation Conference (NELAC) Standards for data reporting.

¢ Comments:

This document is intended only for the use of the person to whom it is
addressed. It may contain information that is privileged, confidential
and axempt from disclosure under applicable law. If you are not the
intended recipient, any dissemination, distribution, copying or use of this
docurnent is strictly prohibited. If you have received this commursication
in error, please notify us by telephone at (508) 759-4441 to arrange for
the destruction or retumn of the original document to us.

Confidential
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P.O. Box 1200
ANALYTICAL
Buzzards Bay, MA 02532
Telephone (508) 759-4441

May 12, 2004 FAX (508) 759-4475

www.groundwateranalytical.com

Mr. John Burgess

CH2M Hill

25 New Chardon Street

Suite 500

Boston, MA 02114

LABORATORY REPORT

Project: Saugus lron Works
Lab ID: 72079

Received: 04-28-04

Dear John:

Enclosed are the analytical results for the above referenced project. The project was processed for
Standard turnaround.

This letter authorizes the release of the analytical results, and should be considered a part of this
report. This report contains a sample receipt report detailing the samples received, a project
narrative indicating project changes and non-conformances, a quality control report, and a
statement of our state certitications.

The analytical results contained in this report meet all applicable NELAC standards, except as may
be specitically noted, or described in the project narrative. This report may only be used or
reproduced in its entirety.

| attest under the pains and penalties ot perjury that, based upon my inquiry ot those individuals
immediately responsible for obtaining the information, the material contained in this report is, to
the best of my knowledge and beliet, accurate and complete.

Should you have any questions concerning this report, please do not hesitate to contact me.

Sincerely,

Jonathan R. Sanford
President

JRS/smd
Enclosures
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Sample Receipt Report

Project: Saugus lron Works Delivery: GWA Courier Temperature: 2'C
Client: CH2M Hill Airbill:  n/a Chain of Custody: Present
Lab ID: 72079 Lab Receipt: 04-28-04 Custody Seal(s): n/a
tab iD Field ID Matrix Sampled | Method , . _iNetes .
72079-1 | SD0O100 Soil 4/28/04 8:13 |EPA 9060 Mod Total Organic Carbon
ConID Container Vendor QC Lot Preserv QC Lot Prep Ship
C464053 250 mL Glass Greenwood | BX11505 None n/a n/a n/a _
LabiD Field'ID Matrix Sampléd ““Method: L thte,s ¢
72079-2 | SD0O101 Soil 4/28/04 8:15 |EPA 9060 Mod Total Organlc Carbon
ConID Container Vendor QC Lot Preserv QC Lot Prep Ship
C464066 250 mL Glass Greenwood | BX11505 None n/a n/a nfa
Lab ID Field ID [ Matix | sampled | Method , .  INotes
72079-3 | SD0105 Soil 4/28/04 8:17 |EPA 9060 Mod Total Organlc Carbon
Con ID Container Vendor QC Lot Preserv QC Lot Prep Ship ]
C464068 250 mL Glass Greenwood | BX11505 None n/a nfa nfa
tab'ID Field 1D ‘Matrix Sampled “Method S INotes
72079-4 | SDO106 Soil 4/28/04 8:19 |EPA 9060 Mod Total Orgamc Carbon
Con ID Container Vendor QC Lot Preserv QC Lot Prep Ship T
C464049 250 mL Glass Greenwood | BX11505 None n/a n/a n/a
Lab 1D field 1D Matrix. | Sampled Method o . Notes
72079-5 | SD0O107 Soil 4/28/04 8:21 |EPA 9060 Mod Total Organic Carbon
Con ID Container Vendor QC Lot Preserv QC Lot Prep Ship
C464067 250 mL Glass Greenwood | BX11505 None nfa n/a n/a
Lab ID Field ID Matrix | Sampled | Method ; [Notes
72079-6 | SD0108 Soil 4/28/04 8:23 |EPA 9060 Mod Total Organic Carbon
Con ID Container Vendor QC Lot Preserv QC Lot Prep Ship
L _Cit_6_4069 250 mL Glass Greenwood | BX11505 None n/a nfa n/a
LabID Field ID Matrix | Sampled | Method , [Notes
72079-7 | SD0O109 Soil 4/28/04 8:25 |EPA 9060 Mod Total Organlc Carbon
Con ID Container Vendor QC Lot Preserv QC Lot Prep Ship
C464050 250 mL Glass Greenwood | BX11505 None n/a n/a n/a . o
tabiD Field 1D Matrix sampled [ Method , . INotes
72079-8 | SDO110 Soil 4/28/04 8:27 |EPA 9060 Mod Total Organic Carbon
Con ID Container Vendor QC Lot Preserv QC Lot Prep Ship
I C464054 250 mL Glass Greenwood | BX11505 None n/a n/a n/a
[ LabID Field ID Matrix | Sampled |-~ Method Notes
720799 | SDO111 Soil 4/28/04 8:29 |EPA 9060 Mod Total Organic Carbon
 ConID | Container | Vendor | QC Lot __ Preserv QC Lot Prep Ship
C464057 250 ml Glass Greenwood BX11505 |  None n/a n/a n/a
Lab ID Field ID Matrix Sampled Method Notes
: 72079-10 1 SDO112 Soil 4/28/04 8:31 |EPA 9060 Mod Total Organic Carbon
{ ConID | 7(39nta|ne_r ) B YM‘E[‘,‘!f’fﬁ,‘., QC Lot | Preserv QC Lot Prep Ship o
| C464052 250 mL Glass ‘Greenwood | BX11505 None n/a n/a nfa ) )

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532
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Sample Receipt Report (Continued)

Project: Saugus Iron Works Delivery: GWA Courier Temperature: 2'C
Client: CH2M Hill Airbill:  wa Chain of Custody: Present
Lab ID: 72079 Lab Receipt: 04-28-04 Custody Seal(s): n/a
Lab ID Field 1D Matrix | Sampled | Method . Notes -
72079-11 SD0O113 Soil 4/28/04 8:33 EPA 9060 Mod Total Organic Carbon
| “Con ID Container Vendor QC Lot Preserv QC Lot Prep Ship !
C464051 250 mL Glass Greenwood | BX11505 None n/a n/a n/a '
Lab:D Field ID Matrix: Sampled Method S Notes .
72079-12 | SD0114 Soil 4/28/04 8:35 |EPA 9060 Mod Total Organic Carbon
Con ID Container Vendor QC Lot Preserv QC Lot Prep Ship
C464056 250 mt Glass Greenwood | BX11505 None nfa n/a n/a
1ab 1D Field ID Matrix Sampled | Method — .~ oo Notes
72079-13 ;1 SDO115 Soil 4/28/04 8:37 |EPA 9060 Mod Total Organic Carbon |
Con ID __Container Vendor QC Lot Preserv QC Lot Prep Ship !
C464055 250 mL Glass Greenwood | BX11505 None n/a n/a n/a
LabID | - . Field ID Matrix | Sampled .| Methed oo oo INotes
72079-14 | SD0O2TOC1 Soil 4/28/04 8:41 |EPA 9060 Mod Total Organic Carbon
| _ConlID Container Vendor QC Lot 17 Preserv QC Lot Prep Ship
C414270 250 mL Glass Fisher BX12228 None n/a n/a n/a _
Lab1D Field ID Matrix | - Sampled Method. . . [Notes
72079-15 | SD02T0OC2 Soil 4/28/04 8:43 |EPA 9060 Mod Total Organic Carbon
| ConlD Container Vendor QClLot |  Preserv QC Lot Prep Ship
C414271 250 mL Glass Fisher BX12228 None n/a nfa nfa
Lab 1D Field ID Matrix | Sampled | Method: @ - - INotes -
72079-16 | SD02TOC3 Soil 4/28/04 8:45 |EPA 9060 Mod Total Organic Carbon
Con ID Copjaiﬁér Vendor QC Lot __Preserv QC Lot Prep Ship
C414274 250 mL Glass Fisher BX12228 None n/a nfa n/a
Lab 1D Field 1D Matrix Sampled Method ; Notes .
72079-17 | SD02TOC4 Soil 4/28/04 8:47 |EPA 9060 Mod Total Organic Carbon
Con ID Container Vendor QC Lot Preserv QC Lot Prep Ship
C464064 250 mL Glass Greenwood | BX11505 None nfa nfa n/a
Lab 1D Field 1D Matrix Sampled Method . : Notes
72079-18 | SD02TOCS Soil 4/28/04 8:49 |EPA 9060 Mod Total Organic Carbon
7Con ID Container Vendor QC Lot Preserv QC Lot Prep Ship R
C464065 | 250 mL Glass Greenwood | BX11505 __None n/a n/a n/a
Lab ID Field ID Matrix Sampled Method Notes
72079-19 | SD0O2TOC6 Soil | 4/28/04 8:51 |EPA 9060 Mod Total Organic Carbon
iié?:’i19;,,,,,,i,99933jﬂ9't | Vendor QEILot Preserv QC Lot Prep Ship
| C414273 | 250 mL Glass Fisher BX12228 |  None n/a n/a n/a o
Lab'ID Field 1D Matrix Sampled Method %Notes
72079-20 | SD02TOC7 Soil 4/28/04 8:53 |EPA 9060 Mod Tota! Organic Carbon
ConlID Container ~ Vendor QCmLot Preserv QE-[bt _Prep 1 Ship )
| C501658 | 250 mL Glass Greenwood | BX11499 None n/a n/a n/a )

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532
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Sample Receipt Report (Continued)

Project: Saugus lron Works Delivery: GWA Courier Temperature: 2'C
Client: CH2M Hill Airbill:  n/a Chain of Custody: Present
Lab ID: 72079 Lab Receipt: 04-28-04 Custody Seal(s): n/a
tab'tD Field1D Matrix Sampled - | Method Notes
72079-21 | SDO3TOC1 Soil 4/28/04 11:30 |EPA 9060 Mod Total Organic Carbon
Con ID Container “Vendor QC Lot Preserv QC Lot Prep Ship
C501656 250 mL Glass Greenwood | BX11499 None n/a n/a n/a o
tabiD Field ID “Matrix’ Sampled Method - Notes
72079-22 | SDO3DUP1 Soil 4/28/04 11:32 |EPA 9060 Mod Total Organic Carbon
“Con ID Container Vendor QC Lot Preserv QC Lot Prep Ship B B
C501643 250 mL Glass Greenwood | BX11499 None n/a n/a n/a
tabID Field ID Matrix Sampled. |- Method: , . INotes
72079-23 | SDO3TOC2 Soil 4/28/04 11:34 EPA 9060 Mod Total Organlc Carbon
ConiD Container Vendor QC Lot Preserv QC Lot Prep Ship ]
C501644 250 mL Glass Greenwood | BX11499 None nfa n/a n/a
Lab 1D Field ID Matrix Sampled: Method |Notes
72079-24 | SDO3TOC3 Soil 4/28/04 11:36 |EPA 9060 Mod Total Organlc Carbon
" Con ID Container Vendor QC Lot Preserv QC Lot Prep Ship B o
C501646 250 mL Glass Greenwood | BX11499 None n/a nfa n/a
Lab 1D Field 1D Matrix Sampled Methed: = INotes
72079-25 | SDO3TOC3 MS/MSD Soil 4/28/04 11:38 |EPA 9060 Mod Total Orgamc Carbon
Con ID ___Container Vendor QC Lot Preserv QC Lot Prep Ship
C501645 250 mL Glass Greenwood | BX11499 None n/a n/a n/a
tab iD Field ID Matrix Sampled ' | Method Notes
72079-26 | SDO3TOC4 Soil 4/28/04 11:46 |EPA 9060 Mod Total Organic Carbon
ConID |  Container Vendor QC Lot Preserv QC Lot Prep Ship
C501657 250 mL Glass Greenwood | BX11499 None n/a n/a n/a
labiD Field iD Matrix Sampled: Method iNotes
72079-27 | SDO3DUP2 Soil 4/28/04 11:48 |EPA 9060 Mod Total Organic Carbon :
Con ID Container Vendor QC Lot Preserv QC Lot Prep Ship
C501647 | 250 mL Glass | Greenwood | BX11499 None n/a n/a n/a !
Lab ID Field:ID Matrix Sampled | Method Notes
72079-28 | SDO3TOCS Soil 4/28/04 11:50 |EPA 9060 Mod Total Organic Carbon
[ ConID | Container Vendor QC Lot Preserv QC Lot Prep Ship i )
| €501648 250 mL Glass Greenwood | BX11499 None n/a n/a n/a i
Lab 1D Field ID Matrix Sampled Method iNotes
72079-29 | SDO3TOC6 Soil 4/28/04 11:52 |EPA 9060 Mod Total Organic Carbon ‘
_ ConiD i Container Vendor | QC Lot Pragerv QC Lot Prep Ship ;
C501649 | 250 mt Glass Greenwood | BX11499 None na n/a n/a o
Lab ID Field ID Matrix | Sampled | Method ‘Notes
72079-30 | SDO3TOC7 Soil 4/28/04 12:00 |EPA 9060 Mod Total Organic Carbon ‘
77@(& ID | Container “Vendor | QC Lot Preserv QC Lot Prep Ship . i
| C414272 1 250 mlL Glass Fisher BX12228 None n/a n/a n/a

Groundwater Analytical, inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532
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Sample Receipt Report (Continued)

Project: Saugus Iron Works Delivery: GWA Courier Temperature: 2'C
Client: CH2M Hill Airbill: n/a Chain of Custody: Present
Lab ID: 72079 Lab Receipt: 04-28-04 Custody Seal(s): n/a
LabID Field 1D Matrix Sampled Method = , : ; " INotes:
72079-31 | SDO3DUP3 Soil 4/28/04 12:02 [EPA 9060 Mod Total Organic Carbon
ConID Container Vendor QC Lot Preserv QC Lot Prep Ship
C501650 250 mL Glass Greenwood | BX11499 None n/a n/a n/a
Lab ID Field 1D Matrix | ~ Sampled | Method .~ . __Notes
72079-32 { SD03TOC8 Soil 4/28/04 12:04 |EPA 9060 Mod Total Organic Carbon
Con ID Container _Vendor QC Lot Preserv QC Lot Prep Ship ]
| C501782 250 mL Glass Greenwood | BX11473 None nfa n/a n/a N
1ab 1D Field ID Matrix |  Sampled | Method" o , Notes
72079-33 | SDO3TOC8 MS/MSD Soil 4/28/04 12:06 |EPA 9060 Mod Total Organic Carbon
ConiD “Container Vendor QC Lot Preserv QC Lot Prep Ship
C501651 250 mt Glass Greenwood | BX11499 None nfa nfa nfa )
abID Field ID “Matrix | Sampled. | Method ; , | Notes
72079-34 | SDO3TOCY Soil 4/28/04 12:08 [EPA 9060 Mod Total Organic Carbon
Con ID Container Vendor QC Lot Preserv QC Lot Prep Ship
C501652 250 mL Glass Greenwood | BX11499 None n/a n/a n/a
“1ab1D Fleld 1D Matrix~ | Sampled |« Method =~ L Notes
72079-35 | SD0O3TOC10 Soil 4/28/04 12:14 |EPA 9060 Mod Total Organic Carbon
_Con D Container Vendor QC Lot Preserv QC Lot Prep Ship
C501653 250 mL Glass Greenwood | BX11499 None n/a n/a n/a
LabiD Field ID “Matrix | sampled | Method =  INotes
72079-36 | SDO3TOC11 Soil 4/28/04 12:16 |EPA 9060 Mod Total Organic Carbon
~ ConlID Container Vendor QC Lot Preserv QC Lot Prep Ship T
C501654 250 mL Glass Greenwood | BX11499 None nfa n/a n/a
tabID Field 1D Matrix | Sampled Method Notes:
72079-37 | SDO3TOC12 Soil 4/28/04 12:18 |[EPA 9060 Mod Total Organic Carbon
Con ID Container Vendor QC Lot Preserv QC Lot Prep Ship T
C501655 250 mL Glass Greenwood | BX11499 None n/a n/a n/a
LabtD Field D Matrix Sampled Method Notes
72079-38 | SDO3TOC12 MS/MSD Soil 4/28/04 12:20 |EPA 9060 Mod Total Organic Carbon
~_ConlID " Container Vendor QC Lot Preserv QC Lot Prep Ship o
| C501763 250 mL Glass Greenwood | BX11473 None n/a n/a n/a
LabiD Field 1D Matrix Sampled Method Noteso o 07
72079-39 | SD0104 Soil 4/28/04 8:16 |EPA 6010B/7471A 13 Priority Pollutant Metals
EPA 8270C PAHs
"ConID | Container Vendor QC Lot Preserv QC Lot Prep Ship B
| C464061 | 250 mL Glass Greenwood | BX11505 None n/a n/a n/a
Lab 1D Field ID Matrix Sampled Method Notes -
7207940 | SDO148 Soil | 4/28/04 8:24 |EPA 6010B/7471A 13 Priority Pollutant Metals
EPA 8270C PAHSs
- ConID | ééﬂél‘éfﬁ,,,,, _ Vendor ‘Q.éuLot Preserv _QClot Prep Ship | S
C464048 | 250 mL Glass | Greenwood | BX11505 None n/a nfa na | B

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532
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Sample Receipt Report (Continued)

Project: Saugus lron Works Delivery: GWA Courier Temperature: 2'C
Client: CH2M Hill Airbill:  n/a Chain of Custody: Present
Lab ID: 72079 Lab Receipt: 04-28-04 Custody Seal(s): n/a
LabiD Field ID Matrix | Sampled | Method INotes
7207941 | SD0O1812 Soil 4/28/04 8:32 |EPA 601OB/7471A 13 Priority Pollutant Metals
EPA 8270C PAHs
ConID Contalner Vendor QC Lot Preserv QC Lot Prep Ship
C464062 250 mL Glass Greenwood | BX11505 None n/a n/a n/a
tab 1D Field 1D “Matrix ‘Sampled . [ Method . _iNotes .
72079-42 | SDO11215 Soil 4/28/04 8:38 |EPA 6010B/7471A 13 Priority Pollutant Metals
EPA 8270C PAHs
Con ID Container vendor | QC Lot Preserv QC Lot Prep ship
C464071 250 ml Glass Greenwood | BX11505 None n/a n/a nfa
1abiD Field ID Matrix | Sampled | Method - INotes
72079-43 | SD0204 Soil 4/28/04 8:44 |EPA 60108/7471A 13 Prlorlty Pollutant Metals
EPA 8270C PAHs
Con ID Container Vendor Q(_ZkLot Preserv QC Lot Prep Ship
C464060 250 mL Glass Greenwood | BX11505 None nfa n/a n/a B
1ab 1D Field ID Matrix (| ‘Sampled. | Method L ~ Notes =
72079-44 | SD0248 Soil 4/28/04 8:52 |EPA 60108/7471A 1 3 Pnonty Pollutant Metals
EPA 8270C PAHSs
Con ID Container ‘Vendor QC Lot Preserv QC Lot Prep Ship
C464070 250 mL Glass Greenwood | BX11505 None n/a n/a n/a
1ab 1D Field ID Matrix | Sampled " | - Method. Notes
72079-45 | SD02812 Soil 4/28/04 8:54 |EPA 6010B/7471A 13 Priority Pollutant Metals
EPA 8270C PAHs
~ConID |  Container Vendor QC Lot Preserv QC Lot Prep Ship
C414275 250 mt Glass Fisher BX12228 None nfa n/a n/a
Lab 1D Field 1D Matrix | Sampled | Method |Notes -
72079-46 | SD0304 Soil 4/28/04 11:40 |EPA 60108/7471A 13 Priority Pollutant Metals
EPA 8270C PAHSs
Con 1D _~ Contamer Vendor QC Lot Preserv QC Lot Prep Ship
 C501661 250 mL Glass Greenwood | BX11499 None n/a nfa n/a
LabID Field 1D Matrix Sampled Method Notes'
72079-47 | SDO3DUP4 Soil 4/28/04 11:42 |EPA 6010B/7471A 13 Priority Pollutant Metals
EPA 8270C PAHs
 ConID | VanAt_athern;i "1 Vendor QC Lot Preserv QC Lot Prep Ship
C501659 | 250 mL Glass Greenwood | BX11499 None n/a n/a n/a
LabiD Field ID Matrix Sampled Method Notes
72079-48 { SD0304 MS/MSD Soil 4/28/04 11:44 |EPA 6010B/7471A 13 Priority Pollutant Metals
EPA 8270C PAHSs
7”C;0117I7D7 i:ﬁia)r;t;merini Vendor Qé Lot |  Preserv QC Lot M*Prep _ Ship
501766 | 250 mL Glass Greenwood| BX11473 | None n/a n/a n/a
Lab ID Field 1D Matrix Sampled Method Notes
' 72079- 49 5D0348 Soil | 4/28/04 11:54 |EPA 6010B/7471A 13 Priority Pollutant Metals
EPA 8270C PAHs
Contamer Vendor QC Lot i »l Preserv QC Lot Prepﬂﬁr_;w B WShip )
| 501665 | 250 mL Glass Greenwood | BX11499 ' None n/a n/a nfa )

Groundwater Analytical, inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532
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Sample Receipt Report (Continued)

Project: Saugus Iron Works Delivery: GWA Courier Temperature: 2'C
Client: CH2M Hill Airbill:  nia Chain of Custody: Present
Lab ID: 72079 Lab Receipt: 04-28-04 Custody Seal(s): n/a
[“tabiD Field 1D Matrix - Sampled = | Method Notes
72079-50 | SD0348 MS/MSD Soil 4/28/04 11:56 |[EPA 6010B/7471A 13 Priority Pollutant Metals
EPA 8270C PAHs
ConID | Container Vendor QC Lot Preserv QC Lot Prep Ship »
C501660 250 mi Glass Greenwood | BX11499 None n/a n/a n/a -
tab 1D Field 1D Matrix Sampled Method Notes'
72079-51 | SDO3DUP5 Soil 4/28/04 11:58 |EPA 6010B/747 1A 13 Priority Pollutant Metals
EPA 8270C PAHs
Con ID Container Vendor QC Lot Preserv QC Lot Prep Ship
C501662 250 mL Glass Greenwood | BX11499 None n/a n/a n/a )
Lah 1D Field 1D Matrix | - Sampled | ' Method , . Notes
72079-52 | SD03812 Soil 4/28/04 12:10 |EPA 6010B/7471A 13 Priority Pollutant Metals
EPA 8270C PAHSs
ConID | Container Vendor | QClLot Preserv QC Lot Prep Ship
C501765 250 mL Glass Greenwood | BX11473 None n/a n/a n/a
Lab 1D Field 1D Matrix Sampled Method : _iNotes
72079-53 | SDO3DUP6 Soil 4/28/04 12:12 |EPA 6010B/7471A 13 Priority Pollutant Metal
EPA 8270C PAHs
ConlID Container Vendor QC Lot Preserv QC Lot Prep Ship ]
C501663 250 mL Glass Greenwood | BX11499 None n/a n/a n/a
Lab ID Field 1D Matrix | Sampled | Method : ~ INotes
72079-54 | SD031215 Soil 4/28/04 12:22 |EPA 6010B/7471A 13 Priority Pollutant Metals
EPA 8270C PAHs
Con ID Container Vendor QC Lot Preserv QC Lot Prep Ship
C501664 250 mL Glass Greenwood | BX11499 None n/a n/a n/a
Lab'1D Field ID Matrix Sampled | Method "~ , i Notes
72079-55 | EBO3 Aqueous | 4/28/04 14:15 |EPA 6010/7470A 13 Priority Pollutant Metals
ConlD Container Vendor QC Lot Preserv QC Lot Prep Ship
C311744 250 mL Plastic Proline BX10723 HNO3 R-3884A 02-02-04 n/a
1ab 1D Field ID Matrix Sampled: Methad Notes
72079-56 | EBO3 Aqueous | 4/28/04 14:15 |EPA 8270C PAHs Low Level SIM E
Con IDL Containje‘r Vendor QC Lot Preserv QC Lot Prep Ship -
284118 | 1L Amber Glass Proline BX7946 None n/a nfa n/a
C284117 J 1 L Amber Glass Proline BX7946 None n/a n/a n/a

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532
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Data Certification

Project: Saugus Iron Works Lab ID: 72079
Client: CH2M Hill Received: 04-28-04 18:30

MA DEP €ompendium of Analytical Methods

_ Project Location: n/a MA DEP RTN: n/a

This Form provides certifications for the following data set:

EPA 8270C: 72079-39,-40,-41,-42,-43,-44,-45,-46,-47 -48,-49,-50,-51,-52,-53,-54,-56

EPA 60108B: 72079-39,-40,-41,-42,-43,-44,-45,-46,-47 -48,-49,-50,-51,-52,-53,-54,-55,-55

EPA 7470A/1A: 72079-39,40,-41,-42,-43 -44,-45 -46,-47 ,-48,-49,-50,-51,-52,-53,-54,-55,-55

Sample Matrices: Groundwater (X} Soil/Sediment (X) DrinkingWater { ) Other ()

MCP-SW-846 8260B ( ) 8151A () 8330 () 6010B (X) 7470A/1A  (X)
Methods Used 8270C (X) 8081A () VPH () 6020 () 9012A° ()
As specified in MA DEP 8082 ( ) 8021B ( ) EPH () ()

70008 () Other
Compendium of Analytical | 1. List Release Tracking Nuimber (RTN), if known. | . Sl

Methods: 2. SW:B46 Method 901 2A (Equivalent 16'9014) or MA DEP Physnologlcauy Available Cyanide (PAC) Method

(check all that apply} 3.5:- SW-846:Methods: 7000:Serigs;  List individual method and analyte;

An affirmative response to questions A, B, C and D is required for "Presumptive Certainty" status.

A. Were all samples received by the laboratory in a condition consistent with
that described on the Chain-of-Custody documentation for the data set? Yes
B. Were all QA/QC procedures required for the specified analytical method(s)

included in this report followed, including the requirement to note and
discuss in a narrative QC data that did not meet appropriate performance
standards or guidelines? Yes

C. Does the analytical data included in this report meet all the requirements
for "Presumptive Certainty," as described in Section 2.0 of the MA DEP
document CAM VII A, Quality Assurance and Quality Control Guidelines

for the Acqu:smon and Reporting of Analytical Data? Yes
D. VPH and EPH methods only: Was the VPH or EPH method run without
significant modifications, as specified in Section 11.32 n/a

_ Aresponse to questions E and F below is required for "Presumptive Certainty" status.

E. | Were all QC performance standards and recommendations for the
i specified methods achieved? No
| -

.| Were results for all analyte-list compounds/elements for the specified
i method(s) reported? No

All No answers are addressed in the attached Project Narrative.

1, the undersigned, attest under the pains and penalties of perjury that, based upon my personal
inquiry of those responsible for obtaining the information, the material contained in this
analytical report is, to the best of my knowledge and belief, accurate and complete.

pae MZ@%M z& Posion:  residet

Printed Name: — Jonathan“R. Sanfor Date: 05-12-04

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532




GROUNDWATER
ANALYTICAL

Inorganic Chemistry

Field ID: SD0100 Matrix: Soil
Project: Saugus lron Works Received: 04-28-04 18:30
Client:  CH2M Hill

Container: 250 mL Glass Preservation: Cool

Lab ID:  72079-01 Sampled: 04-28-04 08:13  Solids: 30

Analyte Result | Units| RL | DF|weign] Analyzed | QCBaich| Method  |inst| Anait

TOC-0253-§ EPA 9060 Mod 1| AVB

Organic Carbon, Total > 320,000 mg/Kg| 51,000 | 150 |0.27 mg| 05-03-04 13:54

Method Reference:  Methods for Chemical Analysis of Water and Wastes, US EPA, EPA-600/4-790-020 (Revised 1983), and Methods for the
Determination of Inorganic Substances in Environmental Samples, US EPA, EPA/600/R-93/100 (1993), and Standard
Methods for the Examination of Water and Wastewater, APHA, Twentieth Edition (1998}, and Test Methods for Evaluating
Solid Waste, US EPA, SW-846, Third Edition, Update (Il (1996).
Results are reported on a dry weight basis.

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

RL Reporting Limit.
DF  Dilution Factor.
1 Instrument ID: Tekmar-Dohrmann Apollo 9000

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532




GROUNDWATER
ANALYTICAL

Field ID: SD0101
Project: Saugus lron Works
Client:  CH2M Hill

Inorganic Chemistry

Lab ID:  72079-02 Sampled: 04-28-04 08:15 % solids: 80

Analyte

- Result

Organic Carbon, Total

350

mg/Kgf 230

Matrix: Soil

Received: 04-28-04 18:30

Container: 250 mL Glass Preservation: Cool

_ Analyzed | QCBatch | Method

2 | 22 mg | 05-03-04 14:18 | TOC-0253-S EPA 9060 Mod

Inst; Analyst

1| AVB

Method Reference:  Methods for Chemical Analysis of Water and Wastes, US EPA, EPA-600/4-790-020 (Revised 1983), and Methods for the
Determination of Inorganic Substances in Environmental Samples, US EPA, EPA/600/R-93/100 (1993), and Standard
Methods for the Examination of Water and Wastewater, APHA, Twentieth Edition (1998), and Test Methods for Evaluating
Solid Waste, US EPA, SW-846, Third Edition, Update Il (1996).
Results are reported on a dry weight basis.

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

RL Reporting Limit.
DF  Dilution Factor.

1 Instrument ID: Tekmar-Dohrmann Apollo 9000

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532




GROUNDWATER
ANALYTICAL

Inorganic Chemistry

Field ID: SD0105 Matrix: Soil
Project: Saugus lron Works Received: 04-28-04 18:30
Client:  CH2M Hill

LabiD: 72079-03 Sampled: 04-28-04 08:17 %ol 82 Container: 250 mL Glass Preservation: Cool

o Analyte - | Result . [Units| RL _Analyzed | QCBatch| Method st Analyst
Organic Carbon, Total 730 mg/Kg 1| AVB

23 mg | 05-03-04 14:33 | TOC-0253-5 EPA 9060 Mod
Method Reference:  Methods for Chemical Analysis of Water and Wastes, US EPA, EPA-600/4-790-020 (Revised 1983), and Methods for the
Determination of Inorganic Substances in Environmental Samples, US EPA, EPA/600/R-93/100 (1993), and Standard
Methods for the Examination of Water and Wastewater, APHA, Twentieth Edition (1998), and Test Methods for Evaluating
Solid Waste, US EPA, SW-846, Third Edition, Update (1 (1996).
Results are reported on a dry weight basis.

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

RL  Reporting Limit.
DF  Dilution Factor.
1 Instrument ID: Tekmar-Dohrmann Apollo 9000

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532




GROUNDWATER
ANALYTICAL

Inorganic Chemistry

Field ID: SD0106 Matrix: Soil

Project:  Saugus Iron Works Received: 04-28-04 18:30

Client:  CH2M Hill

tab ID:  72079-04 Sampled: 04-28-04 08:19 % Sotids: 83 Container: 250 mL Glass Preservation: Cool
Analyte  Result ‘Units] RL [ Analyzed | QC Batch

23 mg | 05-03-04 15:28 | TOC-0253-S

. Method ' nst| Analyst
EPA 9060 Mod 1 AVB

Method Reference:  Methods for Chemical Analysis of Water and Wastes, US EPA, EPA-600/4-790-020 (Revised 1983), and Methods for the
Determination of Inorganic Substances in Environmental Samples, US EPA, EPA/600/R-93/100 (1993), and Standard
Methods for the Examination of Water and Wastewater, APHA, Twentieth Edition (1998), and Test Methods for Evaluating
Solid Waste, US EPA, SW-846, Third Edition, Update Il (1996).
Results are reported on a dry weight basis.

Organic Carbon, Total 890 mg/Kg| 210

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

RL Reporting Limit.
DF  Dilution Factor.
1 Instrument ID: Tekmar-Dohrmann Apollo 9000

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDWATER
ANALYTICAL

Inorganic Chemistry

Field ID: SD0107 Matrix: Soil

Project: Saugus Iron Works Received: 04-28-04 18:30

Client:  CH2M Hill

Lab ID:  72079-05 Sampled: 04-28-04 08:21 % Solids: 69 Container: 250 mL Glass Preservation: Cool
. Analyte  Result [Units] RL | DF|weight| Analyzed QCBatch | Method |inst Analyst

TOC-0253-S EPA 9060 Mod 1 AVB

Organic Carbon, Total 13,000 mg/Kg| 6,400 | 44 | 0.9 mg| 05:03.04 15:50

Method Reference:  Methods for Chemical Analysis of Water and Wastes, US EPA, EPA-600/4-790-020 (Revised 1983), and Methods for the
Determination of Inorganic Substances in Environmental Samples, US EPA, EPA/600/R-93/100 (1993), and Standard
Methods for the Examination of Water and Wastewater, APHA, Twentieth Edition (1998), and Test Methods for Evaluating
Solid Waste, US EPA, SW-846, Third Edition, Update 11l {1996).
Results are reported on a dry weight basis.

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.
RL Reporting Limit.
DF  Dilution Factor.
1 Instrument ID: Tekmar-Dohrmann Apollo 9000

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532




GROUNDWATER
ANALYTICAL

Inorganic Chemistry

Field ID: SD0108 Matrix: Soil

Project:  Saugus Iron Works Received: 04-28-04 18:30
Client:  CH2M Hill

Lab ID: 72079-06 Sampled: 04-28-04 08:23 % Solids: 42 Container: 250 mL Glass Preservation: Cool

,Wﬂst Analyst

Analyte ; ~ Result | Units| RL | DF Weight|

TOC-0253-S EPA 9060 Mod 1 AVB

Organic Carbon, Total 110,000 mg/Kg| 27,000 | 114 |0.35 mg| 05-03-04 16:09

Method Reference:  Methods for Chemical Analysis of Water and Wastes, US EPA, EPA-600/4-790-020 (Revised 1983), and Methods for the
Determination of Inorganic Substances in Environmental Samples, US EPA, EPA/600/R-93/100 (1993), and Standard
Methods for the Examination of Water and Wastewater, APHA, Twentieth Edition (1998), and Test Methods for Evaluating
Solid Waste, US EPA, SW-846, Third Edition, Update Iil (1996).
Results are reported on a dry weight basis.

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

RL  Reporting Limit.
DF  Dilution Factor.
1 Instrument ID: Tekmar-Dohrmann Apollo 9000

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532




GROUNDWATER
ANALYTICAL

Inorganic Chemistry

Field ID: SD0109 Matrix: Soil

Project: Saugus Iron Works Received: 04-28-04 18:30

Client:  CH2M Hill

lab ID: 72079-07 Sampled: 04-28-04 08:25 %solids 83  Container: 250 mL Glass Preservation: Cool
| Analyte Result | Units| RL | DF [weisht| Analyzed | QCBatch| Method |inst]Analys
LOrgam’c Carbon, Total 1,300 ‘mg/Kg 460 4 |10 mg’ 05-03-04 16:33 | TOC-02535 | EPA9060Mod | 1 | AVB

Method Reference:

Methods for Chemical Analysis of Water and Wastes, US EPA, EPA-600/4-790-020 (Revised 1983), and Methods for the

Determination of Inorganic Substances in Environmental Samples, US EPA, EPA/600/R-93/100 (1993), and Standard

Methods for the Examination of Water and Wastewater, APHA, Twentieth Edition (1998), and Test Methods for Evaluating
Solid Waste, US EPA, SW-846, Third Edition, Update HI (1996).
Results are reported on a dry weight basis.

Report Notations: BRL

Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be

reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

RL Reporting Limit.
DF

Dilution Factor.

1 Instrument ID: Tekmar-Dohrmann Apollo 9000

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532




GROUNDWATER
ANALYTICAL

Inorganic Chemistry

Field ID: SD0110 Matrix: Soil

Project: Saugus iron Works Received: 04-28-04 18:30

Client: CH2M Hill

Lab ID: 72079-08 Sampled: 04-28-04 08:27 % Solids: 70 Container: 250 mL Glass B Preservation: Cool ‘
Analyte - oo Result: P Units - Analyzed 1 Qc Batch T Method | Inst| Analyst

Organic Carbon, Total 86,000 mg/Kg| 23,000 | 160 |0.25 mg| 05-03-04 16:47 | TOC-02535 | EPAS06OMod | 1 | AVB

Method Reference:  Methods for Chemical Analysis of Water and Wastes, US EPA, EPA-600/4-790-020 (Revised 1983), and Methods for the
Determination of Inorganic Substances in Environmental Samples, US EPA, EPA/600/R-93/100 (1993), and Standard
Methods for the Examination of Water and Wastewater, APHA, Twentieth Edition (1998), and Test Methods for Evaluating
Solid Waste, US EPA, SW-846, Third Edition, Update I (1996).
Results are reported on a dry weight basis.

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.
RL  Reporting Limit.
DF  Dilution Factor.
1 Instrument ID: Tekmar-Dohrmann Apolio 9000

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDWATER
ANALYTICAL

Inorganic Chemistry

Field ID: SDO111 Matrix: Soil

Project: Saugus Iron Works Received: 04-28-04 18:30

Client: CH2M Hill

LabID: 72079-09 Sampled: 04-28-04 08:29 %soiids: 61  Container: 250 mL Glass ‘ Preseryatjon: Cool
Analyte S Restlt < RL | DF \Weight} Analyzed | QCBatch | gMe’thbdif“Irlnst Analyst

TOC-0254-S

Organic Carbon, Total 140,000 mg/Kg| 22,000 | 133 | 0.3 mg| 05-04-04 10:02

EPA 9060 Mod 1 1 AVB

Method Reference:  Methods for Chemical Analysis of Water and Wastes, US EPA, EPA-600/4-790-020 (Revised 1983), and Methods for the
Determination of Inorganic Substances in Environmental Samples, US EPA, EPA/600/R-93/100 (1993), and Standard
Methods for the Examination of Water and Wastewater, APHA, Twentieth Edition (1998), and Test Methods for Evaluating
Solid Waste, US EPA, SW-846, Third Edition, Update 111 (1996).
Results are reported on a dry weight basis.

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

RL Reporting Limit.
DF  Dilution Factor.
1 Instrument 1D: Tekmar-Dohrmann Apollo 9000

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532




GROUNDWATER
ANALYTICAL

Inorganic Chemistry

Field ID: SD0112 Matrix: Soil
Project: Saugus Iron Works Received: 04-28-04 18:30

Client:  CH2M Hill

Lab ID: 72079-10 Sampled: 04-28-04 08:31 % solids: 90 Container: 250 mL Glass Preservation: CooL
’ Analyte " Result | Units| RL | DF|weight| Analyzed | QCBatch | Method Analyst
L Organic Carbon, Total 3,600 mg/Kgl 590 5 |7.5mg| 05-04-0410:37 | TOC0254-5 | EPA9060Mod | t | AVB
Method Reference:  Methods for Chemical Analysis of Water and Wastes, US EPA, EPA-600/4-790-020 (Revised 1983), and Methods for the
Determination of inorganic Substances in Environmental Samples, US EPA, EPA/600/R-93/100 (1993), and Standard
Methods for the Examination of Water and Wastewater, APHA, Twentieth Edition (1998), and Test Methods for Evaluating
Solid Waste, US EPA, SW-846, Third Edition, Update Hl (1996).
Results are reported on a dry weight basis.
Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be

reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.
RL  Reporting Limit.
DF  Dilution Factor.
1 Instrument 1D: Tekmar-Dohrmann Apollo 9000

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532




GROUNDWATER
ANALYTICAL

Inorganic Chemistry

Field ID: SDO113 Matrix: Soil

Project: Saugus Iron Works Received: 04-28-04 18:30

Client: CH2M Hill

lab ID: 72079-11 Sampled: 04-28-04 08:33 % Soiids: 82 Container: 250 mL Glass Preservation: Cool
Analyte Result | Units| RL | DF |weighti Analyzed ‘QEBatch|  Method  |Inst| Analyst

Organic Carbon, Total 8,200 mg/Kg| 1,700 | 14 | 2.8 mg| 050404 11:45 | TOC0254-5 EPA 9060 Mod | 1 | AVB

Method Reference:  Methods for Chemical Analysis of Water and Wastes, US EPA, EPA-600/4-790-020 (Revised 1983), and Methods for the
Determination of Inorganic Substances in Environmental Samples, US EPA, EPA/600/R-93/100 (1993), and Standard
Methods for the Examination of Water and Wastewater, APHA, Twentieth Edition (1998), and Test Methods for Evaluating
Solid Waste, US EPA, SW-846, Third Edition, Update Il (1996).
Results are reported on a dry weight basis.

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.
RL Reporting Limit.
DF  Dilution Factor.
1 Instrument ID: Tekmar-Dohrmann Apollo 9000

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDWATER
ANALYTICAL

Inorganic Chemistry

Field ID: SD0114 Matrix: Soil

Project:  Saugus Iron Works Received: 04-28-04 18:30

Client:  CH2M Hill

Lab ID: 72079-12 Sampled: 04-28-04 08:35 % Solids: 84 Container: 250 mL Glass Preservation: gool
Analyte . ‘Result.  iUnits| RL |[DF \nalyzed | O - - | Inst| Analyst

Organic Carbon, Total 1,700 mg/Kg| 1,200 1| AVB

Method Reference:  Methods for Chemical Analysis of Water and Wastes, US EPA, EPA-600/4-790-020 (Revised 1983), and Methods for the
Determination of Inorganic Substances in Environmental Samples, US EPA, EPA/600/R-93/100 (1993), and Standard
Methods for the Examination of Water and Wastewater, APHA, Twentieth Edition (1998), and Test Methods for Evaluating
Solid Waste, US EPA, SW-846, Third Edition, Update i (1996).
Results are reported on a dry weight basis.

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.
RL  Reporting Limit.
DF  Dilution Factor.
1 Instrument ID: Tekmar-Dohrmann Apollo 9000

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDWATER
ANALYTICAL

Inorganic Chemistry

Field ID: SDO115 Matrix: Soil

Project: Saugus Iron Works Received: 04-28-04 18:30

Client:  CH2M Hill

Lab ID:  72079-13 Sampled: 04-28-04 08:37 % Solids: 83 Container: 250 mL Glass Preservation: Cool
CAnalyte- oo Result Units|- | QCBatch.|  Method  !inst] Anal

Organic Carbon, Total 190 mg/Kg 100 mg| 05-04-04 13:43 | TOC0254-S | EPA9060Mod | 1 | AVB

Method Reference:  Methods for Chemical Analysis of Water and Wastes, US EPA, EPA-600/4-790-020 (Revised 1983), and Methods for the
Determination of Inorganic Substances in Environmental Samples, US EPA, EPA/600/R-93/100 (1993), and Standard
Methods for the Examination of Water and Wastewater, APHA, Twentieth Edition (1998), and Test Methods for Evaluating
Solid Waste, US EPA, SW-846, Third Edition, Update 111 {1996).
Results are reported on a dry weight basis.

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.
RL  Reporting Limit.
DF  Dilution Factor.
1 Instrument ID: Tekmar-Dohrmann Apollo 9000

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDWATER
ANALYTICAL

Inorganic Chemistry

Field ID: SD02TOC1 Matrix: Soil

Project:  Saugus Iron Works Received: 04-28-04 18:30

Client:  CH2M Hill

lab ID: 72079-14 Sampled: 04-28-04 08:41 = Solids: 34 Container: 250 mL Glass Preservation: Cool
Analyte ~Result Units! RL.

Organic Carbon, Total i>74,000

mg/Kg| 13,000 | 44 | 0.9 mg| 05:04-04 14:00 | TOC02545 | EPAGDGOMod | 1 | AVB

. Analyzed | QCBaich | Method jJ'ﬁnst Analyst

Method Reference:

Report Notations:

Methods for Chemical Analysis of Water and Wastes, US EPA, EPA-600/4-790-020 (Revised 1983), and Methods for the
Determination of Inorganic Substances in Environmental Samples, US EPA, EPA/600/R-93/100 (1993), and Standard
Methods for the Examination of Water and Wastewater, APHA, Twentieth Edition (1998), and Test Methods for Evaluating
Solid Waste, US EPA, SW-846, Third Edition, Update I!f (1996).

Results are reported on a dry weight basis.

BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

RL Reporting Limit.

DF  Dilution Factor.

1 Instrument ID: Tekmar-Dohrmann Apollo 9000

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532




GROUNDWATER
ANALYTICAL

Field ID: SD02TOC2
Project:  Saugus lron Works
Client:  CH2M Hill

Inorganic Chemistry

LabID: 72079-15 Sampled: 04-28-04 08:43 % Solids: 72

Container: 250 mL Glass

Matrix:

Received:

Soil
04-28-04 18:30

Preservation: Cool

Analyte ' Result DF | Weight| Analyzed | QCBatch |  Mothod = |Inst| Analyst
Organic Carbon, Total 82,000 mg/Kg| 22,000 | 160 |0.25 mg| 05-04.04 14:20 | TOC02545 | EPA9060Mod | 1| AVB

Method Reference:  Methods for Chemical Analysis of Water and Wastes, US EPA, EPA-600/4-790-020 (Revised 1983}, and Methods for the

Determination of Inorganic Substances in Environmental Samples, US EPA, EPA/600/R-93/100 (1993), and Standard

Methods for the Examination of Water and Wastewater, APHA, Twentieth Edition {1998}, and Test Methods for Evaluating

Solid Waste, US EPA, SW-846, Third Edition, Update Il (1996).

Results are reported on a dry weight basis.
Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be

reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

RL Reporting Limit.
DF  Dilution Factor.

1 Instrument 1D: Tekmar-Dohrmann Apollo 9000

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532




GROUNDWATER
ANALYTICAL

Inorganic Chemistry

Field ID: SD02TOC3 Matrix: Soil

Project: Saugus Iron Works Received: 04-28-04 18:30
Client:  CH2M Hill

Lab ID: 72079-16 Sampled: 04-28-04 08:45 % Soiids: 66 Container: 250 mL Glass Preservation: Cool

-Analyte

= Result Units} RL

QCBatch M;athod L Inst! Analyst

Organic Carbon, Total

37,000 mg/Kg| 6,200 0.98 mg| 05-04-04 14:34 | TOC0254-5 | EPA9060Mod | 1 | AVB

Method Reference:  Methods for Chemical Analysis of Water and Wastes, US EPA, EPA-600/4-790-020 (Revised 1983), and Methods for the
Determination of Inorganic Substances in Environmental Samples, US EPA, EPA/600/R-93/100 (1993), and Standard
Methods for the Examination of Water and Wastewater, APHA, Twentieth Edition (1998), and Test Methods for Evaluating
Solid Waste, US EPA, SW-846, Third Edition, Update 11l (1996).
Results are reported on a dry weight basis.

Report Notations: BRL

RL
DF
1

Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

Reporting Limit.
Dilution Factor.
Instrument 1D: Tekmar-Dohrmann Apollo 9000

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532




GROUNDWATER
ANALYTICAL

Inorganic Chemistry

Field ID: SD02TOC4 Matrix: Soil

Project: Saugus Iron Works Received: 04-28-04 18:30

Client:  CH2M Hill

Lab iD: 72079-17 Sampled: 04-28-04 08:47 % Solids: 78 Container: 250 mL Glass Preservation: Cool
Analyte ‘  Result | Units. RL | DF Weight Analyzed ‘QC Batch | - Method . inst Analyst

Organic Carbon, Total 27,000 mg/Kg] 7,100 | 55 |0.73mg| 05-04-04 15:23 | TOC-0254-5 | EPA9060Mod | 1 | AVB

Method Reference:  Methods for Chemical Analysis of Water and Wastes, US EPA, EPA-600/4-790-020 (Revised 1983), and Methods for the
Determination of Inorganic Substances in Environmental Samples, US EPA, EPA/600/R-93/100 (1993), and Standard
Methods for the Examination of Water and Wastewater, APHA, Twentieth Edition (1998), and Test Methods for Evaluating
Solid Waste, US EPA, SW-846, Third Edition, Update |1l (1996).
Results are reported on a dry weight basis.

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

RL  Reporting Limit.
DF  Dilution Factor.
1 Instrument ID: Tekmar-Dohrmann Apollo 9000

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532




GROUNDWATER
ANALYTICAL

Inorganic Chemistry

Field ID: SD02TOC5 Matrix: Soil
Project:  Saugus Iron Works Received: 04-28-04 18:30

Client:  CH2M Hill

Lab ID: 72079-18 Sampled: 04-28-04 08:49 % Solids: 70 Container: 250 mL Glass Preservation: Cool
r Analyte " |77 Result  [Units| RL | DF Weighti Analyzed @ QCBatch | Method |Inst Analyst

TOC-0254-S EPA 9060 Mod 1 | AVB

LOrganic Carbon, Total 8,200 ’mg/Kg 1,700 | 12 |3.5 mg| 05-04-04 15:44

Methods for Chemical Analysis of Water and Wastes, US EPA, EPA-600/4-790-020 (Revised 1983), and Methods for the
Determination of Inorganic Substances in Environmental Samples, US EPA, EPA/600/R-93/100 (1993), and Standard
Methods for the Examination of Water and Wastewater, APHA, Twentieth Edition (1998), and Test Methods for Evaluating
Solid Waste, US EPA, SW-846, Third Edition, Update 111 (1996).

Results are reported on a dry weight basis.

indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

Method Reference:

Report Notations: BRL
RL Reporting Limit.

DF  Dilution Factor.
1 Instrument ID: Tekmar-Dohrmann Apollo 9000

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDWATER
ANALYTICAL

Inorganic Chemistry

Field ID: $SD02TOC6 Matrix: Soil
Project: ~Saugus lron Works Received: 04-28-04 18:30
Client: CH2M Hill
Lab1D: 72079-19 Sampled: 04-28-04 08:51 % Solids: 66 Container: 250 mL Glass - Preservation: Cool
Analyte |2 Result ] Unitsi RL | DF |weight| 1 QCBatch | © Method  |Inst| Analyst
Organic Carbon, Total 30,000 ’mg/Kg 10,000 | 67 |0.6mg| 0504-0416:00 | TOC-02545 | EPAS060Mod | 1 | AVB

Method Reference:  Methods for Chemical Analysis of Water and Wastes, US EPA, EPA-600/4-790-020 (Revised 1983), and Methods for the
Determination of Inorganic Substances in Environmental Samples, US EPA, EPA/600/R-93/100 (1993), and Standard
Methods for the Examination of Water and Wastewater, APHA, Twentieth Edition (1998), and Test Methods for Evaluating
Solid Waste, US EPA, SW-846, Third Edition, Update 11l (1996).
Results are reported on a dry weight basis.

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

RL  Reporting Limit.
DF  Dilution Factor.
1 Instrument ID: Tekmar-Dohrmann Apollo 9000

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDWATER
ANALYTICAL

Inorganic Chemistry

Field ID: SD02TOC7 Matrix: Soil
Project: Saugus Iron Works Received: 04-28-04 18:30
Client:  CH2M Hill

Lab ID:  72079-20 Sampled: 04-28-04 08:53 %solia: 63  Container: 250 mL Glass Preservation: Cool
Analyte “Result . lUnits! RL | DF [Weighti ‘Analyzed | QCBatch .= Method |Inst|Analyst

Organic Carbon, Total 77,000 mg/Kg| 18,000 | 114 |0.35 mg| 05-04-04 16:18 | TOC0254-5 | EPA9060Mod | 1} AVE

Method Reference:  Methods for Chemical Analysis of Water and Wastes, US EPA, EPA-600/4-790-020 (Revised 1983), and Methods for the
Determination of Inorganic Substances in Environmental Samples, US EPA, EPA/600/R-93/100 (1993), and Standard
Methods for the Examination of Water and Wastewater, APHA, Twentieth Edition (1998), and Test Methods for Evaluating
Solid Waste, US EPA, SW-846, Third Edition, Update 11l (1996).
Results are reported on a dry weight basis.

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.
RL  Reporting Limit.
DF  Dilution Factor.
1 Instrument ID: Tekmar-Dohrmann Apollo 9000

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532




GROUNDWATER
ANALYTICAL

Inorganic Chemistry

Field ID: SD03TOC1 Matrix: Soil
Project: Saugus Iron Works Received: 04-28-04 18:30
Client:  CH2M Hill

4444 Container: 250 mL Glass Preservation: Cool

Lab ID: 72079-21 Sampled: 04-28-04 11:30 % Solids: 65

Analyte ' “Result | Units| RL | DF |Weiht Analyzed | QC Batch ‘Method: . inst] Analyst
Organic Carbon, Total 22,000 mg/Kg| 6,000 1mg | 05-04.04 16:36 | TOC-0254S | EPA9060Mod | 1 | AVB
Method Reference:  Methods for Chemical Analysis of Water and Wastes, US EPA, EPA-600/4-790-020 (Revised 1983), and Methods for the
Determination of Inorganic Substances in Environmental Samples, US EPA, EPA/600/R-93/100 (1993), and Standard
Methods for the Examination of Water and Wastewater, APHA, Twentieth Edition (1998), and Test Methods for Evaluating

Solid Waste, US EPA, SW-846, Third Edition, Update I (1996).
Results are reported on a dry weight basis.

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

RL  Reporting Limit.
DF  Dilution Factor.
1 Instrument ID: Tekmar-Dohrmann Apollo 9000

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532




GROUNDWATER
ANALYTICAL

Inorganic Chemistry

Field ID: SDO3DUP1 Matrix: Soil

Project:  Saugus Iron Works Received: 04-28-04 18:30

Client: CH2M Hill

Lab ID: 72079-22 Sampled: 04-28-04 11:32 % solids: 64 Container: 250 mL Glass Preservation: Cool

[ Analyte . Result . RL | DF \Wesht Analyzed | QC Batch |/ Method = Inst :,r:alygi
l Organic Carbon, Total 25,000 mg/Kg| 7,800 | 50 |0.8mg| 050404 16:50 | TOC02545 ] EPA 9060 Mod | 1 AVBI

Method Reference:  Methods for Chemical Analysis of Water and Wastes, US EPA, EPA-600/4-790-020 (Revised 1983), and Methods for the
Determination of Inorganic Substances in Environmental Samples, US EPA, EPA/600/R-93/100 (1993), and Standard
Methods for the Examination of Water and Wastewater, APHA, Twentieth Edition (1998), and Test Methods for Evaluating
Solid Waste, US EPA, SW-846, Third Edition, Update Il (1996).
Results are reported on a dry weight basis.

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

RL  Reporting Limit.
DF  Dilution Factor.
1 Instrument ID: Tekmar-Dohrmann Apollo 9000

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDWATER
ANALYTICAL

Inorganic Chemistry

Field ID: $D0O3TOC2 Matrix: Soil

Project:  Saugus lron Works Received: 04-28-04 18:30

Client:  CH2M Hill

Lab ID: 72079-23 Sampled: 04-28-04 11:34 %solid: 39 Container: 250 mL Glass ’ Preservation: Cool
Analyte e Result  |Units| RL [ DF weight| Analyzed QCBatch | Method  [inst[Anabst]

Organic Carbon, Total 470,000 mg/Kg! 59,000 | 229 |0.18 mg| 05-05-04 10:35 | TOC0255-5 EPA 9060 Mod ] 1| AvB ‘

Method Reference:  Methods for Chemical Analysis of Water and Wastes, US EPA, EPA-600/4-790-020 (Revised 1983), and Methods for the
Determination of Inorganic Substances in Environmental Samples, US EPA, EPA/600/R-93/100 (1993), and Standard
Methods for the Examination of Water and Wastewater, APHA, Twentieth Edition (1998), and Test Methods for Evaluating
Solid Waste, US EPA, SW-846, Third Edition, Update Il (1996).
Results are reported on a dry weight basis.

Report Notations: BRL indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

RL  Reporting Limit.
DF  Dilution Factor.
1 instrument ID: Tekmar-Dohrmann Apollo 9000

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDWATER
ANALYTICAL

Inorganic Chemistry

Field ID: SDO3TOC3 Matrix: Soil

Project: Saugus lron Works Received: 04-28-04 18:30

Client: CH2M Hil}

Lab ID: 72079-24 Sampled: 04-28-04 11:36 % solids: 69 Container: 250 mL Glass Preservation: Cool
Analyte : Result [ Units| RL | DF|wegt| Analyzed | QCBatch | Method |inst Analyst]

Organic Carbon, Total 17,000 mg/Kg| 7,000 | 48 |0.83mg) 04-30-04 14:49 TOC0252-8 | EPA 9060 Mod | 1 AVB—]

Method Reference:  Methods for Chemical Analysis of Water and Wastes, US EPA, EPA-600/4-790-020 (Revised 1983), and Methcds for the
Determination of Inorganic Substances in Environmental Samples, US EPA, EPA/600/R-93/100 (1993}, and Standard
Methods for the Examination of Water and Wastewater, APHA, Twentieth Edition (1998), and Test Methods for Evaluating
Solid Waste, US EPA, SW-846, Third Edition, Update Il (1996).
Results are reported on a dry weight basis.

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.
RL Reporting Limit.
DF  Dilution Factor.
1 instrument ID: Tekmar-Dohrmann Apollo 9000

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532




GROUNDWATER
ANALYTICAL

Matrix Spike and Matrix Spike Duplicate
Inorganic Chemistry

Field ID: SD03TOC3 Parent Sample Matrix Spike Spike Duplicate

Project: Saugus lron Works Laboratory ID:  72079-24 72079-25M$ 72079-25MSD

Client: CH2M Hill Sampled: 04-28-04 11:36 04-28-04 11:36 04-28-04 11:36

Matrix: Soil Received: 04-28-04 18:30 04-28-04 18:30 04-28-04 18:30

Container: 250 mL Glass % Solids: 69 69 69

Preservation:  Cool

sample Type Method QC Batch ID Sample Weight  Dilution. Analyzed Instrument 1D Analyst
Matrix Spike EPA 9060 Mod TOC-0252-5 0.1 mg 1 04-30-04 14:49 Tekmar-Dohiman Apollo 9000 AVB

Analyte

T

Units| Urspiked | M5 | Ms | Ms | msp | msp | msp | meD | QClmits | Method
Sample. ‘Spiked | Meatured Recovery | Spiked |Measured _Recovery ;

Organic Carbon, Total

st | spke [ RPD
mg/Kg| 17,000 | 82,000 65,000 58 % s|120,000; 99,000 68 % s 16 % 75-125% | 35 % |EPA 9060 Mod

Method Reference:

Report Notations:

Methods for Chemical Analysis of Water and Wastes, US EPA, EPA-600/4-790-020 (Revised 1983), and Methods fer the
Determination of Inorganic Substances in Environmental Samples, US EPA, EPA/600/R-93/100 (1993), and Standard
Methods for the Examination of Water and Wastewater, APHA, Twentieth Edition (1998), and Test Methods for Evaluating
Solid Waste, US EPA, SW-846, Third Edition, Update Ilf (1996).

Results are reported on a dry weight basis.

BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

s Matrix spike recovery outside recommended limits due to high concentration of spike analyte native to the sample.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532




GROUNDWATER
ANALYTICAL

Inorganic Chemistry

Field ID: SD03TOC4 Matrix: Soil

Project: Saugus lron Works Received: 04-28-04 18:30

Client: CH2M Hill

Lab !D: 72079-26 Sampled: 04-28-04 11:46 %sSolids: 59 Container: 250 mL Glass Preservation: Cool
Analyte ‘Result - ! Units| RL _ Analyzed | QC Batch

Organic Carbon, Total 140,000 mg/Kg| 34,000 200 | 0.2 mg| 05-05-04 11:02 | TOC0255-5

o Mﬁmd © . [inst] Amalyst
EPA 9060 Mod 1 AVB

Method Reference:  Methods for Chemical Analysis of Water and Wastes, US EPA, EPA-600/4-790-020 (Revised 1983), and Methods for the
Determination of Inorganic Substances in Environmental Samples, US EPA, EPA/600/R-93/100 (1993), and Standard
Methods for the Examination of Water and Wastewater, APHA, Twentieth Edition {1998), and Test Methods for Evaluating
Solid Waste, US EPA, SW-846, Third Edition, Update Il (1996).
Results are reported on a dry weight basis.

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.
RL Reporting Limit.
DF  Dilution Factor.
1 Instrument ID: Tekmar-Dohrmann Apollo 9000

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDWATER
ANALYTICAL

Field ID: SDO3DUP2
Project:  Saugus Iron Works
Client:  CH2M Hill

lab ID: 72079-27 Sampled: 04-28-04 11:48 % Solids: 59

_Container: 250 mL Glass

Inorganic Chemistry

Matrix:
Received:

Soil
04-28-04 18:30

Preservation: Cool

Analyte - Result ‘Units; RL | DF - Analyzed | QC Batch |  Method - |Inst Analyst
Organic Carbon, Total 84,000 mg/Kg| 27,000 | 160 |0.25 mg| 05-05-04 11:28 | TOC0255-5 | EPA9U60Mod | 1 | AVB

Method Reference:  Methods for Chemical Analysis of Water and Wastes, US EPA, EPA-600/4-790-020 (Revised 1983), and Methodis for the

Determination of Inorganic Substances in Environmental Samples, US EPA, EPA/600/R-93/100 (1993), and Standard

Methods for the Examination of Water and Wastewater, APHA, Twentieth Edition (1998), and Test Methods for Evaluating

Solid Waste, US EPA, SW-846, Third Edition, Update 11l (1996).

Results are reported on a dry weight basis.
Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be

reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

RL Reporting Limit.
DF  Dilution Factor.

1 Instrument ID: Tekmar-Dohrmann Apollo 9000

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532




GROUNDWATER
ANALYTICAL

Inorganic Chemistry

Field ID: SD03TOC5 Matrix: Soil

Project: Saugus Iron Works Received: 04-28-04 18:30

Client:  CH2M Hill

Lab ID: 72079-28 Sampled: 04-28-04 11:50 % Sofids: 63 Container: 250 mlL Glass Preservation: C_qg_)l
Analyte Result  |Units] RL | DF|[weight| QCBatch | Method | Inst) analyst

Organic Carbon, Total 240,000 mg/Kg| 64,000 | 400 | 0.1 mg| 05-05-04 12:01 | TOC0255-5 | EPA9O6OMod | 1 | AVB

Method Reference:  Methods for Chemical Analysis of Water and Wastes, US EPA, EPA-600/4-790-020 (Revised 1983), and Methods for the
Determination of Inorganic Substances in Environmental Samples, US EPA, EPA/600/R-93/100 (1993), and Standard
Methods for the Examination of Water and Wastewater, APHA, Twentieth Edition (1998), and Test Methods for Evaluating
Solid Waste, US EPA, SW-846, Third Edition, Update il (1996).
Results are reported on a dry weight basis.

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.
RL Reporting Limit.
DF  Dilution Factor.
1 instrument 1D: Tekmar-Dohrmann Apollo 9000

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532




GROUNDWATER
ANALYTICAL

Inorganic Chemistry

Field 1D: SD03TOC6 Matrix: Soil

Project:  Saugus lron Works Received: 04-28-04 18:30

Client:  CH2M Hill

Lab ID: 72079-29 Sampled: 04-28-04 11:52 % Solids: 12 Container: 250 mL Glass Preservation: Cool B
Analyte _Result  [Units| RL | DF|weght| Analyzed | QCBatch| Method [inst/analyst

Organic Carbon, Total 360,000 mg/Kg| 75,000 | 89 {045 mg| 05-05-04 13:41 | TOC-0255-5 | EPA 9060 Mod ; 1| AVB

Method Reference:  Methods for Chemical Analysis of Water and Wastes, US EPA, EPA-600/4-790-020 (Revised 1983), and Methods for the
Determination of Inorganic Substances in Environmental Samples, US EPA, EPA/600/R-93/100 (1993}, and Standard
Methods for the Examination of Water and Wastewater, APHA, Twentieth Edition (1998), and Test Methods for Evaluating
Solid Waste, US EPA, SW-846, Third Edition, Update It (1996).
Results are reported on a dry weight basis.

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.
RL  Reporting Limit.
DF  Dilution Factor.
1 Instrument |D: Tekmar-Dohrmann Apollo 9000

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDWATER
ANALYTICAL

Inorganic Chemistry

Field ID: SD0O3TOC7 Matrix: Soil
Project: Saugus Iron Works Received: 04-28-04 18:30
Client: CH2M Hill
Lab ID: 72079-30 Sampled: 04-28-04 12:00 % Sotids: 69 Container: 250 mL Glass _Preservation: Cool
Analyte . . Result Units{ RL | DF|Weisht/ Analyzed | QCBatch | Method 'Instl Analyst
Organic Carbon, Total 13,000 mg/Kg| 4,800 | 33 |1.2mg| 05-05-0414:08 | TOC0255-§ | EPAS060Mod | 1 ‘ AVB

Method Reference:  Methods for Chemical Analysis of Water and Wastes, US EPA, EPA-600/4-790-020 (Revised 1983), and Methods for the
Determination of Inorganic Substances in Environmental Samples, US EPA, EPA/600/R-93/100 (1993), and Standard
Methods for the Examination of Water and Wastewater, APHA, Twentieth Edition (1998), and Test Methods for Evaluating
Solid Waste, US EPA, SW-846, Third Edition, Update il (1996).
Results are reported on a dry weight basis.

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

RL  Reporting Limit.
DF  Dilution Factor.
1 Instrument ID: Tekmar-Dohrmann Apollo 9000

Groundwater Analytical, inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDWATER
ANALYTICAL

Inorganic Chemistry

Field ID: SD0O3DUP3 Matrix: Soil

Project: Saugus Iron Works Received: 04-28-04 18:30

Client: CH2M Hill

Lab ID: 72079-31 Sampled: 04-28-04 12:02 % Solids: 63 Container; 250 mL Glassw_ Preservation: Cool
Analyte . Result - iUnits|] RL eigh QCBatch | - Mel , f!‘lnst Analyst

Organic Carbon, Total 15,000 mg/Kg| 6,300 05-05-04 14:26 | TOC-02555 | EPA 9060 Mod l 1| AVB

Method Reference:  Methods for Chemical Analysis of Water and Wastes, US EPA, EPA-600/4-790-020 (Revised 1983), and Methods for the
Determination of Inorganic Substances in Environmental Samples, US EPA, EPA/600/R-93/100 (1993), and Standard
Methods for the Examination of Water and Wastewater, APHA, Twentieth Edition (1998), and Test Methods for Evaluating
Solid Waste, US EPA, SW-846, Third Edition, Update 111 (1996).
Results are reported on a dry weight basis.

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.
RL Reporting Limit.
Df  Dilution Factor.
1 Instrument ID: Tekmar-Dohrmann Apollo 9000

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532




GROUNDWATER
ANALYTICAL

Inorganic Chemistry

Field ID: SDO3TOCS Matrix: Soil

Project: Saugus Iron Works Received: 04-28-04 18:30

Client:  CH2M Hill

Lab ID:  72079-32 Sampled: 04-28-04 12:04 %Solids 70  Container: 250 mL Glass Preservation: Cool
Analyte i Result ' |weight| Analyzed | QC Batch | | Inst] Analyst

57 | 0.7 mg| 05-05-04 14:48 | TOC-0255-§ EPA 9060 Mod 1 AVB

Organic Carbon, Total 28,000 mg/Kg| 8,100

Method Reference:  Methods for Chemical Analysis of Water and Wastes, US EPA, EPA-600/4-790-020 (Revised 1983), and Methods for the
Determination of Inorganic Substances in Environmental Samples, US EPA, EPA/600/R-93/100 (1993), and Standard
Methods for the Examination of Water and Wastewater, APHA, Twentieth Edition (1998), and Test Methods for Evaluating
Solid Waste, US EPA, SW-846, Third Edition, Update 11l (1996).
Results are reported on a dry weight basis.

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.
RL Reporting Limit.
DF  Dilution Factor.
1 Instrument ID: Tekmar-Dohrmann Apollo 9000

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532




GROUNDWATER
ANALYTICAL

Matrix Spike and Matrix Spike Duplicate
Inorganic Chemistry

Field ID: SD0O3TOCS Parent Sample Matrix Spike Spike Duplicate

Project: Saugus lron Works Laboratory ID:  72079-32 72079-33M$S 72079-33MSD

Client: CH2M Hill Sampled: 04-28-04 12:04 04-28-04 12:04 04-28-04 12:04

Matrix: Soil Received: 04-28-04 18:30 04-28-04 18:30 04-28-04 18:30

Container: 250 ml Glass % Solids: 70 69 69

Preservation:  Cool

Sample Type Method QC Batch ID Sample Weight  Dilution Analyzed Instrument ID Analyst

Matrix Spike EPA 9060 Mod TOC-0255-§ 0.1 mg 1 05-05-04 14:49 Tekmar-Dohrman Apollo 9000 AVB
Analyte tnits | Uﬁnspikedll Ms 1 :CMST MS | MsD | MsD | MsD | , imits Method

- :f Sample | Spiked |Measured' ReCovery | Spiked |Measured) Recovery} = = | Spike | RPD
Organic Carbon, Total mg/Kg| 28,000 240,0001 210,000| 76 % | 280,000/ 240,000 0% 75-125% | 35 % |EPA 9060 Mod

Method Reference:

Methods for Chemical Analysis of Water and Wastes, US EPA, EPA-600/4-790-020 (Revised 1983), and Methods for the

Determination of Inorganic Substances in Environmental Samples, US EPA, EPA/600/R-93/100 (1993), and Standard
Methods for the Examination of Water and Wastewater, APHA, Twentieth Edition (1998), and Test Methods for Evaluating
Solid Waste, US EPA, SW-846, Third Edition, Update (Il (1996).
Results are reported on a dry weight basis.

Report Notations: BRL

Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532




GROUNDWATER
ANALYTICAL

Inorganic Chemistry

Field ID: SDO3TOC9 Matrix: Soil
Project: Saugus Iron Works Received: 04-28-04 18:30
Client:  CH2M Hill
Lab1D: 72079-34 Sampled: 04-28-04 12:08 ‘% Solids: 92 Container: 250 mL Glass Preservation: Cool
“Analyte 7 Result { Units! - RL _Analyzed | QCBatch | Method  |inst] Analyst
Organic Carbon, Total 1,800 1mg/Kg 600 7.3 mg| 05-0504 15:52 | TOC-0255 | EPA9060Mod | 1 | AVB

Method Reference:

Report Notations:

Methods for Chemical Analysis of Water and Wastes, US EPA, EPA-600/4-790-020 (Revised 1983), and Methods for the
Determination of Inorganic Substances in Environmental Samples, US EPA, EPA/600/R-93/100 (1993), and Standard
Methods for the Examination of Water and Wastewater, APHA, Twentieth Edition (1998), and Test Methods for Evaluating
Solid Waste, US EPA, SW-846, Third Edition, Update Il (1996).

Results are reported on a dry weight basis.

BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

RL Reporting Limit.

DF  Dilution Factor.

1 Instrument ID: Tekmar-Dohrmann Apollo 9000

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532




GROUNDWATER
ANALYTICAL

Inorganic Chemistry

Matrix: Soil

Field ID: SD03TOC10
Received: 04-28-04 18:30

Project:  Saugus Iron Works
Client:  CH2M Hill

Lab ID:  72079-35 Sampled: 04-28-04 12:14 % Solids: 84 Container: 250 mL Glass Cool
t Analyte b Resulte T DF | weish| Analyzed | QCBatch | Inst] Analyst
} Organic Carbon, Total 1,900 8.2mg| 05-06-04 14:24 | TOC0256-5 | EPA9060Mod | 1 | AVB

Methods for Chemical Analysis of Water and Wastes, US EPA, EPA-600/4-790-020 (Revised 1983), and Methods for the
Determination of Inorganic Substances in Environmental Samples, US EPA, EPA/600/R-93/100 (1993), and Standard
Methods for the Examination of Water and Wastewater, APHA, Twentieth Edition (1998), and Test Methods for Evaluating
Solid Waste, US EPA, SW-846, Third Edition, Update 11l (1996).

Results are reported on a dry weight basis.

Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

Method Reference:

Report Notations: BRL

RL Reporting Limit.
DF  Dilution Factor.
1 Instrument 1D: Tekmar-Dohrmann Apolio 9000

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532




GROUNDWATER
ANALYTICAL

Inorganic Chemistry

Field ID: SDO3TOCT11 Matrix: Soil
Project:  Saugus Iron Works Received: 04-28-04 18:30

Client:  CH2M Hill

LtabID: 72079-36 Sampled: 04-28-04 12:16 %solid: 93 Container: 250 mL Glass Preservation: C?,‘!!,
’ Analyte L Result Units| RL | DF| _Analyzed | QCBaich | Method | Inst/analyst
LOrganic Carbon, Total 2,300 mg/Kg] 970 4.5 mg| 05-06-04 15:00 | TOC0256-S | EPA9060Mod | 1 | AVB

Method Reference:  Methods for Chemical Analysis of Water and Wastes, US EPA, EPA-600/4-790-020 (Revised 1983), and Methods for the
Determination of Inorganic Substances in Environmental Samples, US EPA, EPA/600/R-93/100 (1993), and Standard
Methods for the Examination of Water and Wastewater, APHA, Twentieth Edition (1998), and Test Methods for Evaluating
Solid Waste, US EPA, SW-846, Third Edition, Update II! (1996).
Results are reported on a dry weight basis.

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

RL Reporting Limit.
DF  Dilution Factor.
1 Instrument ID: Tekmar-Dohrmann Apollo 9000

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDWATER
ANALYTICAL

Inorganic Chemistry

Field 1D: SD0O3TOC12 Matrix: Soil

Project: Saugus Iron Works Received: 04-28-04 18:30
Client: CH2M Hill

Lab1D: 72079-37 Sampled: 04-28-04 12:18 % Solids: 91 Container: 250 mL Glass Preservation: Cool
Analyte ' DF \ Analyzed  QCBatch

“: Result Unitst RL
Organic Carbon, Total 1,500 mg/Kg| 480 9.2 mg| 05-06-04 15:19 | TOC0256-S

Method Reference:  Methods for Chemical Analysis of Water and Wastes, US EPA, EPA-600/4-790-020 (Revised 1983), and Methods for the
Determination of inorganic Substances in Environmental Samples, US EPA, EPA/600/R-93/100 (1993), and Standard
Methods for the Examination of Water and Wastewater, APHA, Twentieth Edition (1998), and Test Methods for Evaluating
Solid Waste, US EPA, SW-846, Third Edition, Update Iil (1996).
Results are reported on a dry weight basis.

Inst| Analyst

EPA 9060 Mod 1 AVB

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.
RL Reporting Limit.
DF  Dilution Factor.
1 Instrument ID: Tekmar-Dohrmann Apolio 9000

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDWATER
ANALYTICAL

Matrix Spike and Matrix Spike Duplicate
Inorganic Chemistry

Field ID: SD03TOC12 Parent Sample Matrix Spike Spike Duplicate

Project: Saugus Iron Works Laboratory ID: 72079-37 72079-38M$S 72079-38MSD

Client: CH2M Hill Sampled: 04-28-04 12:18 04-28-04 12:18 04-28-04 12:18

Matrix: Soil Received: 04-28-04 18:30 04-28-04 18:30 04-28-04 18:30

Container: 250 ml Glass % Solids: 91 93 a3

Preservation:  Cool

Sample Type Method QC Batch ID Sample Weight  Dilution Analyzed Instrument ID Analyst

Matrix Spike EPA 9060 Mod TOC0256-S 0.1mg 1 05-0604 15:44 Tekmar-Dohrman Apollo 9000 AVB
Analyte Units| Unspiked | - MS- | MS | MS | MSD MSD L oMSD RPD = Method

. Sample | Spiked | Measured| Recovery | Spiked |Measured| Recovery | . = | § «
Organic Carbon, Total _ mg/kg] 1,500 | 11,000| 7,500 | 55% s|20,000| 14000 | 63% s| 14% | 75-125% | 35°% |EPA9060 Mod

Method Reference:

Methods for Chemical Analysis of Water and Wastes, US EPA, EPA-600/4-790-020 (Revised 1983), and Methods for the

Determination of Inorganic Substances in Environmental Samples, US EPA, EPA/600/R-93/100 (1993), and Standard
Methods for the Examination of Water and Wastewater, APHA, Twentieth Edition (1998), and Test Methods for Evaluating
Solid Waste, US EPA, SW-846, Third Edition, Update HI (1996).

Results are reported on a dry weight basis.

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine faboratory operating conditions. Reporting limits are adjusted for sample size and dilution.
S Matrix spike recovery outside recommended limits due to high concentration of spike analyte native to the sample.

Groundwater Analytical, inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532




GROUNDWATER
ANALYTICAL

EPA Method 8270C
Polynuclear Aromatic Hydrocarbons by GC/MS

Field iD: SD0104 Matrix: Soil

Project: Saugus Iron Works Container: 250 ml Glass

Client: CH2M Hill Preservation: Cool

Laboratory ID:  72079-39 QC Batch iD: SV-1439-p

Sampled: 04-28-04 08:16 Instrument ID: MS-3 HP 5890

Received: 04-28-04 18:30 Sample Weight: 16 g

Extracted: 05-03-04 20:45 Final Volume: 1mlL

Cleaned Up: 05-06-04 22:00 Percent Solids: 79

Analyzed: 05-07-04 20:32 Dilution Factor: 1

Analyst: i
CAS Number | -Analyte 5 - ‘irf_Concentration," 7 Notes. . | Reporting Limit

- 91-20-3 Naphthalene BRL ug/kg 400
91-57-6 2-Methylnaphthalene BRL ug/Kg 400
208-96-8 Acenaphthylene BRL ug/Kg 400
83-32-9 Acenaphthene BRL ug/Kg 400
86-73-7 Fluorene BRL ug/Kg 400
85-01-8 Phenanthrene BRL ug/Kg 400
120-12-7 Anthracene BRL ug/Kg 400
206-44-0 Fluoranthene BRL ug/Kg 400
129-00-0 Pyrene BRL ug/Kg 400
56-55-3 Benzo[alanthracene BRL ug/Kg 400
218-01-9 Chrysene BRL ug/Kg 400
205-99-2 Benzo[bifluoranthene BRL ug/Kg 400
207-08-9 Benzo[Klfluoranthene BRL ug/Kg 400
50-32-8 Benzo[a]pyrene BRL ug/Kg 400
193-39-5 Indeno[1,2,3-c,dlpyrene BRL ug/Kg 400
53-70-3 Dibenzola,h]anthracene BRL ug/Kg 400
191-24-2 Benzolg,h,ilperylene BRL ug/Kg 400
QC Surrogate Compound - Spiked |Measured| = Recovery _ OClimits
Nitrobenzene-d5 8,000 | 5,200 64 % 30-130%
2-Fluorobiphenyl 8,000 5,600 70 % 30-130 %

|_Terphenyl-d14 8,000 5,800 72 % 30-130 % ]

Method Reference:

Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update 111 (1996). Sample extraction performed

by EPA Method 3545. Cleanup performed by EPA Method 3630C. Results are reported on a dry weight basis.

Report Notations: BRL

Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be

reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDWATER
ANALYTICAL

Polynuclear Aromatic Hydrocarbons by GC/MS

EPA Method 8270C

Field ID: SD0148 Matrix: Soil

Project: Saugus Iron Works Container: 250 mL Glass

Client: CH2M Hill Preservation: Cool

Laboratory ID:  72079-40 QC Batch 1D: $V-1439-P

Sampled: 04-28-04 08:24 Instrument 1D: MS-3 HP 5890

Received: 04-28-04 18:30 Sample Weight: 16¢g

Extracted: 05-03-04 20:45 Final Volume: TmL

Cleaned Up: 05-06-04 22:00 Percent Solids: 69

Analyzed: 05-07-04 21:12 Dilution Factor: 1

Analyst: i1
CAS Number |- Analyte ncentration . Notes Reporting Limit_ |
91-20-3 Naphthalene BRL ug/Kg 460
91-57-6 2-Methylnaphthalene BRL ug/Kg 460
208-96-8 Acenaphthylene BRL ug/Kg 460
83-32-9 Acenaphthene BRL ug/Kg 460
86-73-7 Fluorene BRL ug/Kg 460
85-01-8 Phenanthrene BRL ug/Kg 460
120-12-7 Anthracene BRL ug/Kg 460

| 206-44-0 Fluoranthene BRL ug/Kg 460
129-00-0 Pyrene BRL ug/Kg 460

| 56-55-3 Benzo[a]anthracene BRL ug/Kg 460
218-01-9 Chrysene BRL ug/Kg 460 B
205-99-2 Benzo[b]fluoranthene BRL ug/Kg 460
207-08-9 Benzo[k]fluoranthene BRL ug/Kg 460
50-32-8 Benzola]pyrene BRL ug/Kg 460
193-39-5 Indeno[1,2,3-c,d]pyrene BRL ug/Kg 460
53-70-3 Dibenzo[a,h]anthracene BRL ug/Kg 460
191-24-2 Benzolg,h,ilperylene BRL ug/Kg 460
QC Surrogate Compound - Spiked ‘
Nitrobenzene-d5 9,300 5,400 58 % 30-130%
2-Fluorobiphenyl 9,300 6,000 64 % 30-130 %
Terphenyl-d14 9,300 6,600 70 % 30-130%

Method Reference:

Report Notations:

Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update 11l (1996). Sample extraction performed
by EPA Method 3545. Cleanup performed by EPA Method 3630C. Results are reported on a dry weight basis.

BRL

Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be

reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDWATER
ANALYTICAL

EPA Method 8270C
Polynuclear Aromatic Hydrocarbons by GC/MS

Field ID: SD01812 Matrix: Soil

Project: Saugus Iron Works Container: 250 mL Glass

Client: CH2M Hill Preservation: Cool

Laboratory ID:  72079-41 QC Batch 1D: S$V-1439-P

Sampled: 04-28-04 08:32 Instrument ID: MS-3 HP 5890

Received: 04-28-04 18:30 Sample Weight: 16 g

Extracted: 05-03-04 20:45 Final Volume: TmL

Cleaned Up: 05-06-04 22:00 Percent Solids: 82

Analyzed: 05-07-04 21:51 Dilution Factor: 1

Analyst: nr
CAS Number - |- ‘Analyte | Concentration
91-20-3 Naphthalene ] BRL ug/Kg 380
91-57-6 2-Methylnaphthalene BRL ug/Kg 380
208-96-8 Acenaphthylene BRL ug/Kg 380
83-32-9 Acenaphthene BRL ug/Kg 380
86-73-7 Fluorene BRL ug/Kg 380
85-01-8 Phenanthrene BRL ug/Kg 380
120-12-7 Anthracene BRL ug/Kg 380
206-44-0 Fluoranthene BRL ug/Kg 380
129-00-0 Pyrene BRL ug/Kg 380
56-55-3 Benzo[a]anthracene BRL ug/Kg 380
218-019 Chrysene BRL ug/Kg 380
205-99-2 Benzo[b]fluoranthene BRL ug/Kg 380
207-08-9 Benzok]fluoranthene BRL ug/Kg 380
50-32-8 Benzola]pyrene BRL ug/Kg 380
193-39-5 indeno[1,2,3-c,d]pyrene BRL ug/Kg 380
53-70-3 Dibenzofa,h]anthracene BRL ug/Kg 380
191-24-2 Benzolg,h,ilperylene BRL ug/Kg 380
QC Surrogate Compound ' | Spiked |[Measured  Recovery 1 QClimits
Nitrobenzene-d5 7,800 5,000 65 % 30-130 %
2-Fluorobiphenyl 7,800 5,300 69 % 30-130 %
Terphenyl-d14 7,800 5,500 71 % 30-130 %

Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update 111 (1996). Sample extraction performed
by EPA Method 3545. Cleanup performed by EPA Method 3630C. Results are reported on a dry weight basis.

Method Reference:

Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine faboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

Report Notations: BRL

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDWATER
ANALYTICAL

EPA Method 8270C
Polynuclear Aromatic Hydrocarbons by GC/MS

Field 1D: SD011215 Matrix: Soil

Project: Saugus lron Works Container: 250 mL Glass

Client: CH2M Hill Preservation: Cool

Laboratory ID:  72079-42 QC Batch I1D: SV-1439-P

Sampled: 04-28-04 08:38 Instrument ID: MS-3 HP 5890

Received: 04-28-04 18:30 Sample Weight: 16 g

Extracted: 05-03-04 20:45 Final Volume: Tml

Cleaned Up: 05-06-04 22:00 Percent Solids: 77

Analyzed: 05-07-04 22:31 Dilution Factor: 1

Analyst: nr
CAS Number | Analyte _Concentration .~ Notes | Units | Reporting Limit
91-20-3 Naphthalene BRL ug/Kg 410
91-57-6 2-Methylnaphthalene BRL ug/Kg 410
208-96-8 Acenaphthylene BRL ug/Kg 410
83-32-9 Acenaphthene BRL ug/Kg 410
86-73-7 Fluorene BRL ug/Kg 410
85-01-8 Phenanthrene BRL ug/Kg 410
120-12-7 Anthracene BRL ug/Kg 410
206-44-0 Fluoranthene BRL ug/Kg 410
129-00-0 Pyrene BRL ug/Kg 410
56-55-3 Benzo[alanthracene BRL ug/Kg 410
218-01-9 Chrysene BRL ug/Kg 410
205-99-2 Benzolblfluoranthene BRL ug/Kg 410
207-08-9 Benzolk]fluoranthene BRL ug/Kg 410
50-32-8 Benzo[alpyrene BRL ug/Kg 410
193-39-5 Indeno[1,2,3-c,dlpyrene BRL ug/Kg 410
53-70-3 Dibenzo[a,hlanthracene BRL ug/Kg 410
191-24-2 Benzofg,h,ilperylene BRL ug/Kg 410
QC Surrogate Compound Spiked TATeasured . Re QC Limits |
Nitrobenzene-d5 8,300 5,500 66 % 30-130%
2-Fluorobiphenyl 8,300 6,100 74 % 30-130 %
Terphenyl-d14 8,300 6,000 72 % 30-130 %

Method Reference:

Report Notations:

Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update 11 (1996). Sample extraction performed
by EPA Method 3545. Cleanup performed by EPA Method 3630C. Results are reported on a dry weight basis.

BRL

Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be

reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532




GROUNDWATER
ANALYTICAL

EPA Method 8270C
Polynuclear Aromatic Hydrocarbons by GC/MS

Field I1D: SD0204 Matrix: Soil

Project: Saugus Iron Works Container: 250 mL Glass

Client: CH2M Hill Preservation: Cool

Laboratory ID:  72079-43 QC Batch ID: SV-1439-P

Sampled: 04-28-04 08:44 Instrument ID: MS-3 HP 5890

Received: 04-28-04 18:30 Sample Weight: 15 g

Extracted: 05-03-04 20:45 Final Volume: TmL

Cleaned Up: 05-06-04 22:00 Percent Solids: 59

Analyzed: 05-07-04 23:49 Dilution Factor: 1

Analyst: nr
CAS Number | Analyte | Reporting Limit |
91-20-3 Naphthalene BRL ug/Kg 540 |
91-57-6 2-Methylnaphthalene BRL ug/Kg 540
208-96-8 Acenaphthylene BRL ug/Kg 540
83-32-9 Acenaphthene BRL ug/Kg 540
86-73-7 Fluorene BRL ug/Kg 540
85-01-8 Phenanthrene BRL ug/Kg 540
120-12-7 Anthracene BRL ug/Kg 540
206-44-0 Fluoranthene BRL ug/Kg 540

| 129-00-0 Pyrene BRL ug/Kg 540
56-55-3 Benzo[ajanthracene BRL ug/Kg 540
218-01-9 Chrysene BRL ug/Kg 540
205-99-2 Benzo[b]fluoranthene BRL ug/Kg 540
207-08-9 Benzolk]fluoranthene BRL ug/Kg 540
50-32-8 Benzofa]pyrene BRL ug/Kg 540
193-39-5 Indeno(1,2,3-c,dlpyrene BRL ug/Kg 540
53-70-3 Dibenzo[a,h]anthracene BRL ug/Kg 540

| 191-24-2 Benzo[g,h, ilperylene BRL ug/Kg 540
QC Surrogate Compound " Tspiked [Measured  Recovery [ qclimits
Nitrobenzene-d5 11,000 | 7,300 66 % 30-130 % N
2-Fluorobiphenyl 11,000 | 7,500 69 % 30-130 %
Terphenyl-d14 11,000 7,900 72 % 30-130%

Method Reference:

Report Notations:

Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update 1l (1996). Sample extraction performed
by EPA Method 3545. Cleanup performed by EPA Method 3630C. Results are reported on a dry weight basis.

BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be

reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDWATER
ANALYTICAL

Polynuclear Aromatic Hydrocarbons by GC/MS

EPA Method 8270C

Field ID: SD0248 Matrix: Soil

Project: Saugus Iron Works Container: 250 mL Glass

Client: CH2M Hill Preservation: Cool

Laboratory ID:  72079-44 QC Batch ID: $V-1439-P

Sampled: 04-28-04 08:52 Instrument 1D: MS-3 HP 5890

Received: 04-28-04 18:30 Sample Weight: 158

Extracted: 05-03-04 20:45 Final Volume: TmL

Cleaned Up: 05-06-04 22:00 Percent Solids: 72

Analyzed: 05-08-04 00:29 Dilution Factor: 1

Analyst: )T
CAS Number | Analyte , " Concentration ~ Notes | | Reporting Limit
91-20-3 Naphthalene o BRL ug/Kg 460
91-57-6 2-Methylnaphthalene BRL ug/Kg 460
208-96-8 Acenaphthylene BRL ug/Kg 460
83-32-9 Acenaphthene BRL ug/Kg 460
86-73-7 Fluorene BRL ug/Kg 460
85-01-8 Phenanthrene BRL ug/Kg 460
120-12-7 Anthracene BRL ug/Kg 460
206-44-0 Fluoranthene BRL ug/Kg 460
129-00-0 Pyrene BRL ug/Kg 460
56-55-3 Benzo[a]anthracene BRL ug/Kg 460

| 218-01-9 Chrysene BRL ug/Kg 460
205-99-2 Benzolb]fluoranthene BRL ug/Kg 460
207-08-9 Benzofk]fluoranthene BRL ug/Kg 460

| 50-32-8 Benzo[a]pyrene BRL ug/kg 460
193-39-5 Indeno[1,2,3-c,d]pyrene BRL ug/Kg 460
53-70-3 Dibenzof{a,h]anthracene BRL ug/Kg 460
191-24-2 Benzol[g,h,ilperylene BRL 460
QC Surrogate Compound : Spiked [Measured]  Recovery QC Limits
Nitrobenzene-d5 9,200 5,500 59 % 30-130%
2-Fluorobiphenyl 9,200 6,000 65 % 30-130 %
Terphenyl-d14 9,200 6,400 69 % 30-130 % ]

Method Reference:

Report Notations:

Test Methods for Evaluating Solid Waste, US EPA, SW-846, Thitd Edition, Update 11l (1996). Sample extraction performed
by EPA Method 3545. Cleanup performed by EPA Method 3630C. Results are reported on a dry weight basis.

BRL

Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be

reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDWATER
ANALYTICAL

EPA Method 8270C
Polynuclear Aromatic Hydrocarbons by GC/MS

Field ID: SD02812 Matrix: Soil

Project: Saugus Iron Works Container: 250 mL Glass

Client: CH2M Hill Preservation: Cool

Laboratory ID:  72079-45 QC Batch ID: SV-1439-p

Sampled: 04-28-04 08:54 Instrument ID: MS-3 HP 5890

Received: 04-28-04 18:30 Sample Weight: 15g

Extracted: 05-03-04 20:45 Final Volume: TmL

Cleaned Up: 05-06-04 22:00 Percent Solids: 69

Analyzed: 05-08-04 01:08 Dilution Factor: 1

Analyst: L
CAS Number | Analyte _ Concentration  Notes Units | Reporting Limit

| 91-20-3 Naphthalene BRL ug/Kg 470
91-57-6 2-Methylnaphthalene BRL ug/Kg 470
208-96-8 Acenaphthylene BRL ug/Kg 470
83-32-9 Acenaphthene BRL ug/Kg 470
86-73-7 Fluorene BRL ug/Kg 470
85-01-8 Phenanthrene BRL ug/Kg 470
120-12-7 Anthracene BRL ug/Kg 470
206-44-0 Fluoranthene BRL ug/Kg 470
129-00-0 Pyrene BRL ug/Kg 470
56-55-3 Benzolajanthracene BRL ug/Kg 470
218-01-9 Chrysene BRL ug/Kg 470
205-99-2 Benzo[b]fluoranthene BRL ug/Kg 470
207-08-9 Benzolkifluoranthene BRL ug/Kg 470
50-32-8 Benzola]pyrene BRL ug/Kg 470

- 193-39-5 Indeno(1,2,3-c,dlpyrene BRL ug/Kg 470
53-70-3 Dibenzola,h]anthracene BRL ug/Kg 470
191-24-2 Benzolg,h,ilperylene BRL ug/Kg 470
QC Surrogate Compound ' | spiked |Measured] Recovery
Nitrobenzene-d5 9,500 6,100 64 % 30-130 %
2-Fluorobiphenyl 9,500 6,300 66 % 30-130 %
Terphenyl-d14 9,500 | 6,600 70 % 30-130 %

Method Reference:

Report Notations:

Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update 11l (1996). Sample extraction performed
by EPA Method 3545. Cleanup performed by EPA Method 3630C. Results are reported on a dry weight basis.

BRL

Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be

reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532




GROUNDWATER
ANALYTICAL

EPA Method 8270C
Polynuclear Aromatic Hydrocarbons by GC/MS

Field ID: SD0304 Matrix: Soil

Project: Saugus Iron Works Container: 250 mL Glass

Client: CH2M Hill Preservation: Cool

Laboratory ID:  72079-46 QC Batch ID: SV-1445-P

Sampled: 04-28-04 11:40 Instrument iD: MS-3 HP 5890

Received: 04-28-04 18:30 Sample Weight: 15 g

Extracted: 05-12-04 20:45 Final Volume: TmL

Cleaned Up: 05-17-04 16:00 Percent Solids: 45

Analyzed: 05-18-04 01:04 Dilution Factor: 1

Analyst: T
CAS Number’ |  ‘Analyte ,Conc‘e?{t;ation Notes ! *‘fl}nits”' _ Reporting Limit
91-20-3 Naphthalene BRL ug/Kg 710
91-57-6 2-Methyinaphthalene BRL ug/Kg 710
208-96-8 Acenaphthylene o BRL ug/Kg 710

| 83-329 Acenaphthene BRL ug/Kg 710
86-73-7 Fluorene BRL ug/Kg 710 B
85-01-8 Phenanthrene BRL ug/Kg 710

120-12-7 Anthracene _ BRL ug/Kg 710
206-44-0 Fluoranthene 880 ug/Kg 710 o
129-00-0 Pyrene 780 ug/Kg 710
56-55-3 Benzo[aJanthracene BRL ug/Kg 710 -

218-01-9 Chrysene BRL ug/Kg 710
205-99-2 Benzo[b]fluoranthene BRL ug/Kg 710 '
207-08-9 Benzolk]fluoranthene BRL ug/Kg 710

| 50-32-8 Benzola]pyrene BRL ug/Kg 710
193-39-5 Indeno[1,2,3-c,dlpyrene BRL ug/Kg 710
53-70-3 Dibenzo[a,hlanthracene BRL ug/Kg 710
191-24-2 Benzolg,h,ilperylene BRL ug/Kg 710
QC Surrogate Compound Spiked Measureal . Recovery 0 QC Limits
Nitrobenzene-d5 14,000 9,700 67 % 30-130 %
2-Fluorobiphenyl 14,000 | 9,500 66 % 30-130 %

Terphenyl-d14 14,000 | 10,000 70 % 30-130%

Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update Ill (1996). Sample extraction performed
by EPA Method 3545. Cleanup performed by EPA Method 3630C. Resuits are reported on a dry weight basis.

Method Reference:

BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be

reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

Report Notations:

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDWATER
ANALYTICAL

Matrix Spike and Matrix Spike Duplicate

EPA Method 8270C Polynuclear Aromatic Hydrocarbons

Parent Sample Matrix Spike Matrix Spike Duplicate

Field ID: $D0304 Laboratory ID: 72079-46 72079-48MS$ 72079-48MSD

Project: Saugus lron Works  Sampled: 04-28-04 11:40 04-28-04 11:40 04-28-04 11:40

Client: CH2M Hill Received: 04-28-04 18:30 04-28-04 18:30 04-28-04 18:30

Matrix: Soit Extracted: 05-12-04 20:45 05-12-04 20:45 05-12-04 20:45

Container: 250ml Glass Cleaned Up: 05-17-04 16:00 05-17-04 16:00 05-17-04 16:00

Preservation: Cool Analyzed: 05-18-04 01:04 05-18-04 01:43 05-18-04 02:23

Analyst: nr 1k nr
QC 8atch 1D: SV-1445-P $V-1445-P SV-1445-P
Instrument {D: MS-3 HP 5890 MS-3 HP 5890 MS-3 HP 5890
Sample Volume (g): 15 15 16
Final Volume: Tml 1ml 1ml
Percent Solids: 45 54 54
Dilution Factor: 1 1 1
CAS Nuriber Analyte MS My QC Limits RPD
G : ; e - Meastred. “Recovery il Spike Limits
Unspiked Sample MS Spiked (ug/ke) || (ug/ke) oy ) : ;
91-20-3 Naphthalene BRL 3,600 3,800 106 3,500 4,100 114 5.5 40 - 140% 20 %
91.57-6 2-Methylnaphthat BRL 3,600 4,200 115 3,500 4,400 124 4.8 40-140% 20 %
208-96-8 Acenaphthylene BRL 3,600 3,700 102 3,500 3,800 108 3.5 40-140% 20 %

[ 83329 Acenaphthene BRL 3,600 4,200 116 3,500 4,400 123 34 40-140% 20 %
86-73-7 Fluorene BRL 3,600 4,400 122 3,500 4,800 134 7.1 40-140% 20%
85-01-8 Phenanthrene 430 3,600 4,900 122 3,500 4,900 127 13 40 - i40% 20%
120-12-7 Anthracene BRL 3,600 4,800 133 3,500 4,900 139 2.0 40 - 140% 20 %
206-44-0 Fluoranthene 880 3,600 5,200 117 3,500 5,300 126 3.6 40-140% 20 %
129-00-0 Pyrene 780 3,600 5,200 21 3,500 5,500 133 6.5 40-140% 20 %
56-55-3 Benzo[alanthracene 350 3,600 4,800 2 3,500 5,000 132 5.5 40 - 140% 20%

A218~01»9 Chrysene 480 3,600 4,800 120 3,500 5,000 128 3.3 40 - 140% 20%
205-99-2 Benzo{blfluoranthene 650 3,600 4,700 112 3,500 4,800 118 24 40 - 140% 20%
207-08-9 Benzolk]fluoranthene BRL 3,600 4,500 124 3,500 4,600 129 1.4 40 - 140% 20 %

45_(_)-32-8. Benzolalpyrene 450 3,600 5.000 124 3,500 5,200 132 3.5 40-140% 20%
193-39-5 tndeno[1,2,3-c,dlpyren 370 3,600 4,500 114 3,500 4,700 121 29 40- 140% 20 %
53-70-3 Dibenzofa,hjanthracen| BRL 3,600 4,700 128 3,500 4,700 132 0.8 40 - 140% 20%
191-24-2 Benzog,h,iJperylene BRL 3,600 4,200 17 3,500 4,300 122 17 40-140% 20 %
QC Surrogate Compoiiid Sure. Rec. (%) (F . - QC Limits
Nitrobenzene-d5 67 12,000 7,400 61 12,000 8,100 68 30-130%
2-Fluorobiphenyl 66 12,000 7,600 62 12,000 7,600 64 30-130%
Terphenyl-d14 70 12,000 7,900 65 12,000 8,400 71 30-130 %

Method Reference:

Report Notations:

Test Methods for Evaluating Solid Waste, US EPA, S\W-846, Third Edition, Update Ill (1996).
Sample extraction performed by EPA Method 3545. Cleanup performed by EPA Method 3630C

. Results are reported on a dry weight basis.

Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be

Indicates an estimated value detected below the reporting timit for the analyte.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532




GROUNDWATER
ANALYTICAL

EPA Method 8270C
Polynuclear Aromatic Hydrocarbons by GC/MS

Field ID: SD03DUP4 Matrix: Soil

Project: Saugus Iron Works Container: 250 mL Glass

Client: CH2M Hill Preservation: Cool

Laboratory ID:  72079-47 QC Batch iD: S$V-1439-P

Sampled: 04-28-04 11:42 Instrument ID: MS-3 HP 5890

Received: 04-28-04 18:30 Sample Weight: 16 g

Extracted: 05-03-04 20:45 Final Volume: TmL

Cleaned Up: 05-06-04 22:00 Percent Solids: 67

Analyzed: 05-08-04 03:06 Dilution Factor: 1

Analyst: nr
CAS Number ' | Analyte ~ | Concentration __Notes | Units | Reporting Limit
91-20-3 Naphthalene BRL ug/Kg 480
91-57-6 2-Methylnaphthalene BRL ug/Kg 480
208-96-8 Acenaphthylene BRL ug/Kg 480
83-32.9 Acenaphthene BRL ug/Kg 480
86-73-7 Fluorene BRL ug/Kg 480
85-01-8 Phenanthrene BRL ug/Kg 480
120-12-7 Anthracene BRL ug/Kg 480
206-44-0 Fluoranthene 540 ug/Kg 480
129-00-0 Pyrene BRL ug/Kg 480
56-55-3 Benzo[alanthracene BRL ug/Kg 480
218-01-9 Chrysene BRL ug/Kg 480
205-99-2 Benzolb]fluoranthene BRL ug/Kg 480
207-08-9 Benzolk]fluoranthene BRL ug/Kg 480
50-32-8 Benzo[a]pyrene BRL ug/Kg 480
193-39-5 Indeno[1,2,3-c,d]pyrene BRL ug/Kg 480
53-70-3 Dibenzol[a,h]anthracene BRL ug/Kg 480

| 191-24-2 Benzo[g,h,ilperylene BRL ug/Kg 480
QC Surrogate Compound Spiked lMeaSu;edL'__f ~Recovery = . oL QC Limits .
Nitrobenzene-d5 9,600 5,900 61 % 30-130 %
2-Fluorobiphenyl 9,600 6,300 65 % 30-130%
Terphenyl-d14 9,600 6,600 68 % 30-130 %

Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update i1l (1996). Sample extraction performed
by EPA Method 3545. Cleanup performed by EPA Method 3630C. Results are reported on a dry weight basis.

Method Reference:

Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

Report Notations: BRL

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532




GROUNDWATER
ANALYTICAL

EPA Method 8270C
Polynuclear Aromatic Hydrocarbons by GC/MS

Field ID: SD0348 Matrix: Soil

Project: Saugus Iron Works Container: 250 mL Glass

Client: CH2M Hill Preservation: Cool

Laboratory ID:  72079-49 QC Batch ID: SV-1445-p

Sampled: 04-28-04 11:54 Instrument ID: MS-3 HP 5890

Received: 04-28-04 18:30 Sample Weight:  15¢g

Extracted: 05-12-04 20:45 Final Volume: 1ml

Cleaned Up: 05-17-04 16:00 Percent Solids: 79

Analyzed: 05-18-04 03:02 Dilution Factor: 1

Analyst: nr
CAS Number - | Analyte Concentration - .~ - Notes T Units . Reporting Limit

| 91-20-3 Naphthalene BRL ug/Kg 410
91-57-6 2-Methyinaphthalene BRL ug/Kg 410 o
208-96-8 Acenaphthylene BRL ug/Kg 410
83-32-9 Acenaphthene BRL ug/Kg 410
86-73-7 Fluorene BRL ug/Kg 410

85-01-8 Phenanthrene BRL ug/Kg 410

| 120-12-7 | _Anthracene BRL ug/Kg 410
206-44-0 Fluoranthene BRL ug/Kg a0 i
129-00-0 Pyrene BRL ug/Kg 410
56-55-3 Benzolalanthracene BRL ug/Kg 410
218-01-9 Chrysene BRL ug/Kg 410
205-99-2 Benzo[b]fluoranthene BRL ug/Kg 410
207-08-9 Benzolk]fluoranthene BRL ug/Kg 410
50-32-8 Benzola]pyrene BRL ug/Kg 410 |
193-39-5 Indeno[1,2,3-c,d]pyrene BRL ug/Kg 410
53-70-3 Dibenzolfa,h]anthracene BRL ug/Kg 410
191-24-2 Benzo[g,h,ilperylene BRL ug/Kg 410
QC Surrogate. Compound Spiked: Me&ﬂeﬂ} - Recovery . QCLimits
Nitrobenzene-d5 8,300 5,300 64 % 30-130 %
2-Fluorobiphenyl 8,300 5,000 60 % 30-130 % ]
Terphenyl-d14 8,300 5,600 68 % 30-130 %

Method Reference:  Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update 11l (1996). Sample extraction performed
by EPA Method 3545. Cleanup performed by EPA Method 3630C. Results are reported on a dry weight basis.

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine faboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDWATER
ANALYTICAL

Matrix Spike and Matrix Spike Duplicate
EPA Method 8270C Polynuclear Aromatic Hydrocarbons

Parent Sample Matrix Spike Matrix Spike Duplicate

Field ID: SDo0348 Laboratory 1D: 7207949 72079-50M$S 72079-50MSD
Project: Saugus Iron Works Sampled: 04-28-04 11:54 04-28-04 11:54 04-28-04 11:54
Client: CH2M Hill Received: 04-28-04 18:30 04-28-04 18:30 04-2804 18:30
Matrix: Soil Extracted: 05-12-04 20:45 05-12-04 20:45 05-12-04 20:45
Container:  250ml Glass Cleaned Up: 05-17-04 16:00 05-17-04 16:00 05-17-04 16:00
Preservation: Cool Analyzed: 05-18-04 03:02 05-18-04 03:42 05-18-04 04:21

Analyst: n yr nr

QC Batch ID: S$V-1445-P SV-1445-P SV-1445-P

Instrument {D: MS-3 HP 5890 MS-3 HP 5890 MS-3 HP 5890

Sample Volume (g): 15 16 15

final Volume: 1mi 1ml 1ml

Percent Solids: 79 74 74

Dilution Factor: 1 1 1

QC Limits RED

CAS Number Analyte : S : MS MS -
; . i Measured | Recove i Spike Limits
Unspiked Sample MS Spiked (ughkg) 1 e L e 8

91-20-3 Naphthalene BRL 2,600 2,900 mm 2,600 3,000 112 3.2 40-140% 20%

| 91576 2-Methylnaphthal BRL 2,600 3,100 120 2,600 3,300 123 4.6 40- 140% 20%
208-96-8 Acenaphthylene BRL 2,600 2,900 113 2,600 3,000 114 32 20-140% 0% |
8332-9 Acenaphthene BRL 2,600 3,200 122 2,600 3,300 123 3.2 40 - 140% 20 %
86-73-7 Fluorene BRL 2,600 3,200 125 2,600 3,300 126 2.9 40 - 140% 20%
85-01-8 Phenanthrene BRL 2,600 3,400 131 2,600 3,500 131 27 40-140% 20 %
120-12-7 Anthracene BRL 2,600 3,500 135 2,600 3,700 138 4.4 40-140% 20 %

[ 206440 Fluoranthene BRL 2,600 3,500 133 2,600 3,400 129 1.2 40 - 140% 20 %

[ 129000 | Pyrene BRL 2,600 3,500 136 2,600 3,600 134 12 40- 140% 20 %
56553 | Benzofalanthracene BRL 2,600 3,400 131 2,600 3,400 130 0.7 40-140% | 20%

| 218.01-9 Chrysene BRL 2,600 3,400 130 2,600 3,400 128 0.4 40-140% 20 %
205-99-2 Benzo[b]fluoranthene BRL 2,600 3,200 125 2,600 3,300 123 0.8 40-140% 20 %

| 207-08-9 Benzolkifluoranthene BRL 2,600 3,300 127 2,600 3,300 124 0.1 40 -140% 20% |
50-32-8 Benzolalpyrene BRL 2,600 3,500 134 2,600 3,500 132 0.7 40 - 140% 20%

793-39-5 Indeno{1,2,3c,djpyrene BRL 2,600 3,300 126 2,600 3,100 118 4.0 40-140% 20 %
53.70-3 Dibenzola,hjanthracene BRL 2,600 3,500 136 2,600 3,500 131 1.7 40 - 140% 20%
191-24-2 Benzolg,h,ilperylene BRL 2,600 3,100 121 2,600 3,100 115 24 40-140% 20%
QC Surrogate Compound Surr. Rec. (%) : S : o . ’ W b i QG Limits
Nitrobenzene-d5 64 8600 | 6,100 70 8,600 6,100 69 30-130 %

[ZFluorcbiphenyl 60 8,600 5,700 66 8,800 5,700 65 30-130%

| Terphenyl14 68 8,600 6,300 73 8,800 6,200 70 30-130 % |

Method Reference: Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update 1l (1996).

Sample extraction performed by EPA Method 3545. Cleanup performed by EPA Method 3630C. Results are reported on a dry weight basis.

Report Notations: Indicates concentration, if any, is below reporting limit for analyte. Reporting timit is the lowest concentration that can be

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532




GROUNDWATER
ANALYTICAL

EPA Method 8270C
Polynuclear Aromatic Hydrocarbons by GC/MS

Field ID: SD03DUP5 Matrix: Soil

Project: Saugus Iron Works Container: 250 mL Glass

Client: CH2M Hill Preservation: Cool

Laboratory ID:  72079-51 QC Batch ID: SV-1439-P

Sampled: 04-28-04 11:58 Instrument ID: MS-3 HP 5890

Received: 04-28-04 18:30 Sample Weight: 15 g

Extracted: 05-03-04 20:45 Final Volume: TmlL

Cleaned Up: 05-06-04 22:00 Percent Solids: 72

Analyzed: 05-08-04 07:40 Dilution Factor: 1

Analyst: nr
CAS Number | Analyte | Concentration .= ts | Reporting Limit
91-20-3 Naphthalene o BRL ug/Kg 450
91-57-6 2-Methylnaphthalene BRL ug/Kg 450

| 208-96-8 Acenaphthylene BRL ug/Kg 450

| 83-32-9 Acenaphthene BRL ug/Kg 450
86-73-7 Fluorene BRL ug/Kg 450
85-01-8 Phenanthrene BRL ug/Kg 450 B
120-12-7 Anthracene BRL ug/Kg 450 B
206-44-0 Fluoranthene BRL ug/Kg 450
129-00-0 Pyrene BRL ug/Kg 450
56-55-3 Benzol[a]anthracene BRL ug/Kg 450
218-01-9 Chrysene BRL ug/Kg 450
205-99-2 Benzo[bifluoranthene BRL ug/Kg 450 |
207-08-9 Benzo[k]fluoranthene BRL ug/Kg 450 |

| 50-32-8 Benzo[a]pyrene BRL ug/Kg 450

| 193-39-5 Indenol[1,2,3-c,d)pyrene BRL ug/Kg 450

| 53-70-3 Dibenzofa,hlanthracene BRL ug/Kg 450 ]

191-24-2 Benzo[g,h,ilperylene BRL ug/Kg 450 J
QC Surrogate Compound Spiked _QCLimits
Nitrobenzene-d5 9,000 5,200 58 % 30-130 %
2-Fluorobiphenyl 9,000 5,400 60 % 30-130 %
Terphenyl-d14 9,000 6,300 70 % 30-130%

Method Reference:  Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update Il (1996). Sample extraction performed
by EPA Method 3545. Cleanup performed by EPA Method 3630C. Results are reported on a dry weight basis.

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDWATER
ANALYTICAL

EPA Method 8270C
Polynuclear Aromatic Hydrocarbons by GC/MS

Field ID: $D03812 Matrix: Soil

Project: Saugus Iron Works Container: 250 mL Glass

Client: CH2M Hill Preservation: Cool

Laboratory 1D:  72079-52 QC Batch 1D: S$V-1439-P

Sampled: 04-28-04 12:10 Instrument ID: MS-3 HP 5890

Received: 04-28-04 18:30 Sample Weight: 15§

Extracted: 05-03-04 20:45 Final Volume: TmlL

Cleaned Up: 05-06-04 22:00 Percent Solids: 68

Analyzed: 05-08-04 08:19 Dilution Factor: 1

Analyst: nr

- .CAS Number ' | - Analyte . Concentration = Notes .| Reporting Limit
91-20-3 Naphthalene BRL ug/Kg 480
91-57-6 2-Methyinaphthalene BRL ug/Kg 480
208-96-8 Acenaphthylene BRL ug/Kg 480
83-32-9 Acenaphthene BRL ug/kKg 480 )
86-73-7 Fluorene BRL ug/Kg 480
85-01-8 Phenanthrene BRL ug/Kg 480
120-12-7 Anthracene BRL ug/Kg 480
206-44-0 Fluoranthene BRL ug/Kg 480 i
129-00-0 Pyrene BRL ug/Kg 480 j
56-55-3 Benzofalanthracene BRL ug/Kg 480

| 218-01-9 Chrysene BRL ug/Kg 480
205-99-2 Benzolb]fluoranthene BRL ug/Kg 480
207-08-9 Benzolklfluoranthene BRL ug/Kg 480
50-32-8 Benzofa]pyrene ug/Kg 480
193-39-5 indeno[1,2,3-c,dlpyrene ug/Kg 480
53-70-3 Dibenzo[a,hlanthracene ug/Kg 480
191-24-2 Benzolg,h,ilperylene ug/Kg 480
QC Surrogate Compound Spiked  Me - QClimits e
Nitrobenzene-d5 9,800 30-130 %
2-Fluorobipheny! 9,800 30-130 %

| Terphenyl-d14 9,800 30-130 %

Method Reference:

Report Notations:

Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update 111 (1996). Sample extraction performed
by EPA Method 3545. Cleanup performed by EPA Method 3630C. Results are reported on a dry weight basis.

BRL Indicates concentration, if any,
reliably quantified under routine laboratory operating conditions. Reporting

Groundwater Analytical, inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
limits are adjusted for sample size and dilution.



GROUNDWATER
ANALYTICAL

EPA Method 8270C
Polynuclear Aromatic Hydrocarbons by GC/MS

Field 1D: SDO3DUP6 Matrix: Soil

Project: Saugus Iron Works Container: 250 ml Glass

Client: CH2M Hill Preservation: Cool

Laboratory ID:  72079-53 QC Batch ID: SV-1439-P

Sampled: 04-28-04 12:12 Instrument |D: MS-3 HP 5890

Received: 04-28-04 18:30 Sample Weight: 15 g

Extracted: 05-03-04 20:45 Final Volume: TmlL

Cleaned Up: 05-06-04 22:00 Percent Solids: 81

Analyzed: 05-08-04 08:58 Dilution Factor: 1

Analyst: nr
CAS Number | -Analyte _ Concentration ( | Reporting Limit |
91-20-3 Naphthalene BRL ug/Kg 400
91-57-6 2-Methylnaphthalene BRL ug/Kg 400
208-96-8 Acenaphthylene BRL ug/Kg 400
83-32-9 Acenaphthene BRL ug/Kg 400
86-73-7 Fluorene BRL ug/Kg 400
85-01-8 Phenanthrene BRL ug/Kg 400
120-12-7 Anthracene BRL ug/Kg 400
206-44-0 Fluoranthene BRL ug/Kg 400
129-00-0 Pyrene BRL ug/Kg 400
56-55-3 Benzo[a]anthracene BRL ug/Kg 400
218-01-9 Chrysene BRL ug/Kg 400
205-99-2 Benzo[blfluoranthene BRL ug/Kg 400
207-08-9 Benzolklfluoranthene BRL ug/Kg 400
50-32-8 Benzola]pyrene BRL ug/Kg 400
193-39-5 Indenol[t,2,3-c,d]pyrene BRL ug/Kg 400
53-70-3 Dibenzola,h]anthracene BRL ug/Kg 400
191-24-2 Benzo[g,h,ilperylene BRL ug/Kg 400
QC Surrogate Compound | Spiked QC Limits
Nitrobenzene-d5 8,100 30-130%
2-Fluorobipheny! 8,100 30-130 %
Terphenyl-d14 8,100 30-130%

Method Reference:

Report Notations:

Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update HHl (1996). Sample extraction performed
by EPA Method 3545. Cleanup performed by EPA Method 3630C. Results are reported on a dry weight basis.

BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532




GROUNDWATER
ANALYTICAL

Polynuclear Aromatic Hydrocarbons by GC/MS

EPA Method 8270C

Field ID: $D031215 Matrix: Soil

Project: Saugus Iron Works Container: 250 mL Glass

Client: CH2M Hill Preservation: Cool

Laboratory ID:  72079-54 QC Batch ID: SV-1439-P

Sampled: 04-28-04 12:22 Instrument {D: MS-3 HP 5890

Received: 04-28-04 18:30 Sample Weight: 15§

Extracted: 05-03-04 20:45 Final Volume: TmL

Cleaned Up: 05-06-04 22:00 Percent Solids: 86

Analyzed: 05-08-04 09:37 Dilution Factor: 1

Analyst: ny
CAS Number | Analyte ~" Concentration - T Reporting Limit |

| 91-20-3 Naphthalene BRL ug/Kg 380
91-57-6 2-Methylnaphthalene BRL ug/Kg 380 4
208-96-8 Acenaphthylene BRL ug/Kg 380
83-32-9 Acenaphthene BRL ug/Kg 380
86-73-7 Fluorene BRL ug/Kg 380 7

| 85-01-8 Phenanthrene BRL ug/Kg 380
120-12-7 Anthracene BRL ug/Kg 380
206-44-0 Fluoranthene BRL ug/Kg 380
129-00-0 Pyrene BRL ug/Kg 380
56-55-3 Benzo[a]anthracene BRL ug/Kg 380
218-019 Chrysene BRL ug/Kg 380
205-99-2 Benzo[bjfiuoranthene BRL ug/Kg 380
207-08-9 Benzolk]fluoranthene BRL ug/Kg 380
50-32-8 Benzolalpyrene BRL ug/Kg 380
193-39-5 Indeno[1,2,3-c,d]pyrene BRL ug/Kg 380
53-70-3 Dibenzol[a,h]anthracene BRL ug/Kg 380

| 191-24-2 Benzolg,h,ilperylene BRL ug/Kg 380

| QC Surrogate Compound Spiked . Recovery . .QClimits
Nitrobenzene-d5 7,600 5,200 68 % 30-130 %

| 2-Fluorobiphenyl 7,600 | 5,400 71 % 30-130 %
Terphenyl-d14 7,600 5,700 74 % 30-130 %

Method Reference:

Report Notations:

Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update 11 (1996). Sample extraction performed
by EPA Method 3545. Cleanup performed by EPA Method 3630C. Results are reported on a dry weight basis.

BRL

Indicates concentration, if any,
reliably quantified under routine laboratory operating conditions. Reporting

is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
limits are adjusted for sample size and dilution.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDWATER
ANALYTICAL

Polynuclear Aromatic Hydrocarbons by GC/MS-SIM

EPA Method 8270C

Field ID: EBO3 Matrix: Aqueous

Project: Saugus Iron Works Container: 1L Amber Glass

Client: CH2M Hill Preservation: Cool

Laboratory ID:  72079-56 QC Batch ID: SV-1489-F

Sampled: 04-28-04 14:15 Instrument ID: MS-6 HP 6890

Received: 04-28-04 18:30 Sample Volume: 1,000 mL

Extracted: 05-04-04 11:00 Final Volume: 1mL

Analyzed: 05-06-04 22:21 Dilution Factor: 1

Analyst: nr
CAS Number | Analyte _ Concentration | Reporting Limit
91-20-3 Naphthalene BRL ug/L 0.5
91-57-6 2-Methylnaphthalene BRL ug/L 0.5
208-96-8 Acenaphthylene BRL ug/L 0.5
83-32-9 Acenaphthene BRL ug/L 0.5
86-73-7 Fluorene BRL ug/L 0.5
85-01-8 Phenanthrene BRL ug/L 0.5
120-12-7 Anthracene BRL ug/L 0.5
206-44-0 Fluoranthene BRL ug/L 0.5
129-00-0 Pyrene BRL ug/L 0.5
56-55-3 Benzolalanthracene BRL ug/l. 0.1
218-01-9 Chrysene BRL ug/L 0.1
205-99-2 Benzolb]fluoranthene BRL ug/L 0.1
207-08-9 Benzo[k]fluoranthene BRL ug/L 0.1
50-32-8 Benzola]pyrene BRL ug/L 0.1
193-39-5 Indeno[1,2,3-c,dIpyrene BRL ug/L 0.1
53-70-3 Dibenzo[a,hlanthracene BRL ug/L 0.1
191-24-2 Benzo[g,h,i]perylene BRL ug/L 0.1
QC Surrogate Compound | Spiked . OClimits
Nitrobenzene-d5 10 | 95 95 % 30-130 %
2-Fluorobiphenyl 10 7.7 77 % 30-130 %
Terphenyl-d14 10 9.1 91 % 30-130 %

Method Reference:

Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update Il (1996).
Method modified by use of selected ion monitoring (SIM) in accordance with Section 7.5.5 of the method.

Sample extraction performed by EPA Method 3510C.

Report Notations: BRL

Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be

reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDWATER
ANALYTICAL

Trace Metals

Field ID: SD0104 Matrix: Soil

Project: Saugus lron Works Container: 250 mL Glass

Client: CH2M Hilt Preservation: Cool

Laboratory ID:  72079-39 Percent Solids: 79

Sampled: 04-28-04 08:16

Received: 04-28-04 18:30

Analysis Method QCBatch ID Prep Method Prepar Sample Weight Instrument ID Analyst

EPA 60108' MB-0340-S EPA 3050B 04-29-04 09:00 05g 1CP-1 PE 3000 CRL

EPA 7471A7 MP-1578-5 EPA 7471A 04-29-04 12:00 0.6g CVAA-1 PE FIMS CRL
CAS Number | Analyte _|Concentration  Notes| Units |Reportinalimit] DF |  Analyzed |  Method
7440-36-0 Antimony, Total BRL mg/Kg ] 1.2 1 04-29-04 15:52 EPA 60108’
7440-38-2 Arsenic, Total 3.1 mg/Kg 1.2 1 04-29-04 15:52 EPA 6010B'
7440-41-7 Beryllium, Total BRL mg/Kg 0.49 1 04-29-04 15:52 EPA 60108'
7440-43-9 Cadmium, Total BRL mg/Kg 0.61 1 04-29-04 15:52 | EPA 60108’
7440-47-3 Chromium, Total 17 mg/Kg 12 1 04-29-04 15:52 | EPA 60108’

| 7440-50-8 Copper, Total BRL mg/Kg 24 1 04-29-04 15:52 EPA 60108' |
7439-92-1 Lead, Total BRL mg/Kg 12 1 | 042904 15:52 | EPA 60108'
7439-97-6 Mercury, Total BRL mg/Kg 0.041 1 04-29-04 16:26 EPA 7471A%
7440-02-0 Nickel, Total 18 mg/Kg 12 1 04-29-04 15:52 | EPA 6010B' |
7782-49-2 Selenium, Total BRL mg/Kg 24 1 04-29-04 15:52 EPA 60108’

| 7440-22-4 Silver, Total BRL mg/Kg 6.1 1 04-29-04 15:52 EPA 6010B'
7440-28-0 Thallium, Total BRL mg/Kg 6.1 1 04-29-04 15:52 EPA 6010B'
7440-66-6 Zinc, Total BRL mg/Kg 61 1 04-29-04 15:52 EPA 60108'

Method Reference:

Report Notations:

Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update Il (1996).

Results are reported on a dry weight basis.

BRL  Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

DF  Dilution Factor.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDWATER
ANALYTICAL

Trace Metals

Field ID: SD0148 Matrix: Soil

Project: Saugus Iron Works Container: 250 mL Glass

Client: CH2M Hili Preservation: Cool

Laboratory ID:  72079-40 Percent Solids: 69

Sampled: 04-28-04 08:24

Received: 04-28-04 18:30

Analysis Method QC Batch IR Prep Method Prepared Sample Weight Instrument ID Analyst

EPA 60108’ MB-0340-5 EPA 30508 04-29-04 09:00 05g ICP-1 PE 3000 CRL

EPA 7471A° MP-1578-S EPA 7471A 04-29-04 12:00 06g CVAA-1 PE FIMS CRL
CAS Number | “Analyte Concentration No ot} b .\ Method |
7440-36-0 Antimony, Total BRL . 1 : EPA 60108'
7440-38-2 Arsenic, Total 2.2 mg/Kg 1.4 1 04-29-04 15:56 | EPA 60108’
7440-41-7 Beryllium, Total BRL mg/Kg 0.56 1 04-29-04 15:56 | EPA 60108’
7440-43-9 Cadmium, Total BRL mg/Kg 0.70 1 04-29-04 15:56 EPA 6010B'
7440-47-3 Chromium, Total 21 mg/Kg 14 1 04-29-04 15:56 EPA 60108'
7440-50-8 Copper, Total BRL mg/Kg 28 1 | 04-29-04 15:56 | EPA 6010B' |

| 7439-92-1 Lead, Total 18 mg/Kg 14 1 04-29-04 15:56 | EPA 60108’
7439-97-6 Mercury, Total BRL mg/Kg 0.048 1 04-29-04 16:29 EPA 7471A2
7440-02-0 Nickel, Total 22 mg/Kg 14 1 04-29-04 15:56 EPA 6010B'
7782-49-2 Selenium, Total BRL mg/Kg 28 1 04-29-04 15:56 EPA 6010B'
7440-22-4 Silver, Total BRL mg/Kg 7.0 1 04-29-04 15:56 | EPA 60108’
7440-28-0 Thallium, Total BRL mg/Kg 7.0 1 04-29-04 15:56 | EPA 6010B'
7440-66-6 Zing, Total BRL mg/Kg 70 1 04-29-04 15:56 EPA 60108' j

Method Reference:

Report Notations:

Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update 1Il (1996).

Results are reported on a dry weight basis.

BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

DF  Dilution Factor.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDWATER

ANALYTICAL

Trace Metals

Report Notations:

Results are reported on a dry weight basis.

BRL  Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

DF  Dilution Factor.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

Field ID: SD01812 Matrix: Soil

Project: Saugus Iron Works Container: 250 mL Glass

Client: CH2M Hill Preservation: Cool

Laboratory ID:  72079-41 Percent Solids: 82

Sampled: 04-28-04 08:32

Received: 04-28-04 18:30

Analysis Method QCBatch ID Prep Method Prepared mp} igh Instrument ID Analyst

EPA 60108’ MB-0340- EPA 30508 04-20-04 09:00 058 ICP-1 PE 3000 CRL

EPA 7471A2 MP-1578-5 EPA 7471A 04-29-04 12:00 06¢g CVAA-1 PE FIMS CRL
CAS Number | Analyte , Concentration Nates]  Units | Reportingimit] DF | Analyzed | Method |
7440-36-0 Antimony, Total BRL mg/Kg 1.2 1 04-29-04 16:08 EPA 60108’
7440-38-2 Arsenic, Total 3.5 mg/Kg 1.2 1 04-29-04 16:08 EPA 60108
7440-41-7 Beryllium, Total BRL mg/Kg 0.48 1 04-29-04 16:07 | EPA 60108’
7440-43-9 Cadmium, Total BRL mg/Kg 0.61 1 04-29-04 16:08 | EPA 60108’
7440-47-3 Chromium, Total 14 mg/Kg 12 1 04-29-04 16:07 EPA 6010B'
7440-50-8 Copper, Total BRL mg/Kg 24 1 04-29-04 16:07 EPA 6010B' |
7439-92-1 Lead, Total BRL mg/Kg 12 1 04-29-04 16:08 EPA 60108’
7439-97-6 Mercury, Total BRL mg/Kg 0.039 1 04-2904 16:38 | EPA 7471A%
7440-02-0 Nickel, Total 15 mg/Kg 12 1 04-29-04 16:08 | EPA 60108'
7782-49-2 Selenium, Total BRL mg/Kg 24 1 042904 16:08 | EPA 6010B' |
7440-22-4 Silver, Total BRL mg/Kg 6.1 1 | 042904 1607 | EPA 60108’ |
7440-28-0 Thallium, Total BRL mg/Kg 6.1 1 04-29-04 16:08 EPA 60108’

| 7440-666 Zinc, Total BRL mg/Kg 61 1| 042904 1607 | EPA6010B' |

Method Reference:  Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update Il (1996).



GROUNDWATER
ANALYTICAL

Trace Metals

Field ID: $D011215 Matrix: Soil

Project: Saugus Iron Works Container: 250 mL Glass

Client: CH2M Hill Preservation: Cool

Laboratory ID:  72079-42 Percent Solids: 77

Sampled: 04-28-04 08:38

Received: 04-28-04 18:30

Analysis Method QC Batch ID Prep Method Sample Weight Instrument 1D Analyst

EPA 60108' MB-0340-5 EPA 30508 04-29-04 09:00 05g ICP-1 PE 3000 CRL

EPA 7471A° MP-1578-5 EPA 7471A 04-29-04 12:00 06g CVAA-1 PE FIMS CRL
CAS Number. . Analyte Concentration _ Units | ReportingLimit] DF Analyzed | Method
7440-36-0 Antimony, Total " BRL mg/Kg 1.3 1 | 04-2904 16:12 | EPA 60108’

| 7440-38-2 Arsenic, Total 2.4 mg/Kg 1.3 1 04-29-04 16:12 | EPA 6010B'
7440-41-7 Beryllium, Total BRL mg/Kg 0.52 1 04-29-04 16:12 EPA 6010B'
7440-43-9 Cadmium, Total BRL mg/Kg 0.64 1 04-29-04 16:12 EPA 6010B’
7440-47-3 Chromium, Total BRL mg/Kg 13 1 04-29-04 16:12 EPA 6010B'
7440-50-8 Copper, Total BRL mg/Kg 26 1 | 042904 16:12 | EPA 60108’
7439-92-1 Lead, Total BRL mg/Kg 13 1 04-29-04 16:12 EPA 60108’
7439-97-6 Mercury, Total BRL mg/Kg 0.042 1 04-29-04 16:41 EPA 7471A?

| 7440020 Nickel, Total BRL mg/Kg 13 1 | 04-29-04 16:12 | EPA 60108
7782-49-2 Selenium, Total BRL mg/Kg 26 1 04-29-04 16:12 EPA 6010B'
7440-22-4 Silver, Total BRL mg/Kg 6.4 1 04-29-04 16:12 EPA 60108’ |
7440-28-0 Thallium, Total BRL mg/Kg 6.4 1 04-29-04 16:12 EPA 60108' |
7440-66-6 Zinc, Total BRL mg/Kg 64 1 04-29-04 16:12 EPA 60108’

Method Reference:

Report Notations:

Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update 1l (1996).

Results are reported on a dry weight basis.

BRL  Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

DF  Dilution Factor.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDWATER
ANALYTICAL

Trace Metals

Field I1D: SD0204 Matrix: Soil

Project: Saugus Iron Works Container: 250 ml Glass

Client: CH2M Hill Preservation: Cool

Laboratory ID:  72079-43 Percent Solids: 59

Sampled: 04-28-04 08:44

Received: 04-28-04 18:30

Analysis Method QC Batch ID Prep Method Prepary Sample Weight Instrument ID Analyst

EPA 60108’ MB-0340-S EPA 30508 04-29-04 09:00 05g ICP-1 PE 3000 CRL

EPA 7471A7 MP-1578-S EPA 7471A 04-29-04 12:00 06g CVAA-1 PE FIMS CRL
CAS Number | -Analyte Concentration  Notes] Units | Reporting timit] DF __Analyzed |  Method
7440-36-0 Antimony, Total BRL mg/Kg 1.7 1 04-29-04 16:16 | EPA 60108’
7440-38-2 Arsenic, Total 13 mg/Kg 1.7 1 04-29-04 16:16 | EPA 60108’
7440-41-7 Beryllium, Total BRL mg/Kg 0.69 1 04-29-04 16:16 EPA 60108' |
7440-43-9 Cadmium, Total BRL mg/Kg 0.87 1 04-29-04 16:16 EPA 6010B'
7440-47-3 Chromium, Total 42 mg/Kg 17 1 04-29-04 16:16 EPA 6010B'
7440-50-8 Copper, Total BRL mg/Kg 35 1 04-29-04 16:16 | EPA 60108’

| 7439-92-1 Lead, Total 78 mg/Kg 17 1 04-29-04 16:16 EPA 60108' |
7439-97-6 Mercury, Total 0.16 mg/Kg 0.055 1 04-29-04 16:44 EPA 7471A°

| 7440020 Nickel, Total 20 mg/Kg 17 1 | 04-2904 16:16 | EPA 60108
7782-49-2 Selenium, Total BRL mg/Kg 35 1 04-29-04 16:16 | EPA 60108’
7440-22-4 Silver, Total BRL mg/Kg 8.7 1 | 04-2904 16:16 | EPA 60108’
7440-28-0 Thallium, Total BRL mg/Kg 8.7 1 04-29-04 16:16 EPA 60108’ |
7440-66-6 Zinc, Total 160 mg/Kg 87 1 04-29-04 16:16 EPA 6010B'

Method Reference:

Report Notations:

Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update Hi (1996).

Results are reported on a dry weight basis.

BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

DF  Dilution Factor.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDWATER
ANALYTICAL

Trace Metals

Field 1D: SD0248 Matrix: Soil

Project: Saugus Iron Works Container: 250 mL Glass

Client: CH2M Hill Preservation: Cool

Laboratory ID:  72079-44 Percent Solids: 72

Sampled: 04-28-04 08:52

Received: 04-28-04 18:30

Analysis Method QC Batch ID Prep M Prepar Sample Weight Instryment ID Analyst

EPA 6010B’ MB-0340-5 EPA 30508 04-29-04 09:00 05g 1CP-1 PE 3000 CRL

EPA 7471A% MP-1578-S EPA 7471A 04-29-04 12:00 0.6g CVAA-1 PE FIMS CRL
CAS Number " Analyte Concentration = Notes|  Units  Method |
7440-36-0 Antimony, Total BRL mg/Kg . 04-29-04 EPA 6010B'

| 7440-38-2 Arsenic, Total 7.5 meg/Kg 14 1 | 042904 16:20 | EPA 60108’
7440-41-7 Beryllium, Total BRL mg/Kg 0.55 1 04-29-04 16:20 EPA 6010B'
7440-43-9 Cadmium, Total BRL mg/Kg 0.68 1 04-29-04 16:20 | EPA 60108’
7440-47-3 Chromium, Total 91 mg/Kg 14 1 04-29-04 16:20 EPA 60108' |
7440-50-8 Copper, Total BRL mg/Kg 27 1 ] 04-2904 16:20 | EPA 60108’
7439-92-1 Lead, Total 17 mg/Kg 14 1 04-29-04 16:20 EPA 60108’
7439-97-6 Mercury, Total 0.055 mg/Kg 0.045 1 04-2904 1648 | EPA7471A>
7440-02-0 Nickel, Total 38 mg/Kg 14 1 04-29-04 16:20 EPA 6010B'
7782-49-2 Selenium, Total BRL mg/Kg 27 1 04-29-04 16:20 EPA 6010B’

| 7440-22-4 Silver, Total BRL mg/Kg 6.8 1| 042904 16:20 | EPA 60108'
7440-28-0 Thallium, Total BRL mg/Kg 6.8 1 04-29-04 16:20 | EPA 60108’
7440-66-6 Zinc, Total BRL mg/Kg 68 1 04-29-04 16:20 EPA 60108’ |

Method Reference:

Report Notations:

Test Methads for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update HI (1996).

Results are reported on a dry weight basis.

BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

DF  Dilution Factor.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDWATER
ANALYTICAL

Trace Metals

Field ID: SD02812 Matrix: Soil

Project: Saugus Iron Works Container: 250 ml Glass

Client: CH2M Hill Preservation: Cool

Laboratory ID:  72079-45 Percent Solids: 69

Sampled: 04-28-04 08:54

Received: 04-28-04 18:30

Analysis Method QC Batch ID Prep Method Prepared Sample Weight Instrument 1D Analyst

EPA 60108’ MB-0340-5 EPA 30508 04-29-04 09:00 05g ICP-1 PE 3000 CRL

EPA 7471A° MP-1578-5 EPA 7471A 04-29-04 12:00 06g CVAA-1 PE Fims CRL
CAS'Number *| . Analyte Concentration = DI nalyzed | Methe
7440-36-0 Antimony, Total BRL . 1 04-29-04 16: EPA 60108
7440-38-2 Arsenic, Total 2.2 mg/Kg 1.5 1 04-29-04 16:24 EPA 60108’

| 7440-41-7 Beryllium, Total BRL mg/Kg 0.59 1 | 042904 16:24 | EpA 60108’ |
7440-43-9 Cadmium, Total BRL mg/Kg 0.74 1 04-29-04 16:24 EPA 6010B'
7440-47-3 Chromium, Total 25 mg/Kg 15 1 04-29-04 16:24 EPA 60108’
7440-50-8 Copper, Total BRL mg/Kg 30 1 04-29-04 16:24 EPA 6010B' |
7439-92-1 Lead, Total BRL mg/Kg 15 1 04-29-04 16:24 EPA 6010B'
7439-97-6 Mercury, Total BRL mg/Kg 0.047 1 04-29-04 16:51 EPA 7471A% |
7440-02-0 Nickel, Total 19 mg/Kg 15 1 | 04-2904 16:24 | EPA 60108' |
7782-49-2 Selenium, Total BRL mg/Kg 30 1 04-29-04 16:24 EPA 60108’
7440-22-4 Silver, Total BRL mg/Kg 7.4 1 04-29-04 16:24 EPA 60108’
7440-28-0 Thallium, Total BRL mg/Kg 7.4 1 04-29-04 16:24 EPA 6010B'
7440-66-6 Zing, Total BRL mg/Kg 74 1 04-29-04 16:24 EPA 60108’

Method Reference:

Report Notations:

Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update IIl (1996).

Results are reported on a dry weight basis.

BRL  Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

DF  Dilution Factor.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDWATER

ANALYTICAL

Trace Metals

Field ID: SD0304 Matrix: Soil

Project: Saugus lron Works Container: 250 mL Glass

Client: CH2M Hill Preservation: Cool

Laboratory ID:  72079-46 Percent Solids: 45

Sampled: 04-28-04 11:40

Received: 04-28-04 18:30

Analysis Method QC Batch ID Prep Method Pri Sample Weight Instrument ID Analyst

EPA 6010B’ MB-0340-5 EPA 30508 04-29-04 09:00 05g ICP-1 PE 3000 CRL

EPA 7471A° MP-1578-S EPA 7471A 04-29-04 12:00 06g CVAA-1 PE FIMS CRL
CAS Number -/ Analyte _|Concentration . Netes) Units |Reportinglimitl DF |  Analyzed | Method |
7440-36-0 Antimony, Total BRL mg/Kg 2.1 1 05-03-04 17:03 EPA 60108’
7440-38-2 Arsenic, Total 9.1 mg/Kg 2.1 1 04-29-04 16:29 EPA 60108’
7440-41-7 Beryllium, Total BRL mg/Kg 0.85 1 04-29-04 16:28 EPA 6010B' |
7440-43-9 Cadmium, Total BRL mg/Kg 1.1 1 04-29-04 16:29 EPA 6010B'
7440-47-3 Chromium, Total 64 mg/Kg 21 1 04-29-04 16:28 EPA 60108'
7440-50-8 Copper, Total 43 mg/Kg 43 1 | 042904 16:28 | EPA6010B' |
7439-92-1 Lead, Total 110 mg/Kg 21 1 | 042904 16:29 | EPA 60108’ |
7439-97-6 Mercury, Total 0.30 mg/Kg 0.075 1 04-29-04 16:54 EPA 7471A’
7440-02-0 Nickel, Total 47 mg/Kg 21 1 04-29-04 16:28 EPA 60108‘—
7782-49-2 Selenium, Total BRL mg/Kg 43 1 04-29-04 16:29 | EPA 6010B' |
7440-22-4 Silver, Total BRL mg/Kg 11 1 04-29-04 16:28 EPA 60108’
7440-28-0 Thallium, Total BRL mg/Kg 11 1 04-2904 16:29 | EPA 60108’
7440-66-6 Zinc, Total 130 mg/Kg 110 1 05-03-04 17:02 EPA 6010B'

Method Reference:

Report Notations:

Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update 111 (1996).

Results are reported on a dry weight basis.

BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

DF  Dilution Factor.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDWATER
ANALYTICAL

Matrix Spike and Matrix Spike Duplicate

Trace Metals

Field ID: SD0304 Parent Sample Matrix Spike Spike Dup
Project: Saugus Iron Works Laboratory 1D: 72079-46 72079-48MS 72079-48MSD
Client: CH2M Hill Sampled: 04-28-04 11:40 04-28-04 11:40 04-28-04 11:41
Matrix: Soil Received: 04-28-04 18:30 04-28-04 18:30 04-28-04 18:3
Container: 250 mL Glass % Solids: 45 54 54
Preservation:  Cool
Sample Type Method QCBatchID  Prep Method  Prepared Weight DF  Analyzed Instrument D Analyst
Matrix Spike EPA 60108 MB-0341-5  EPA 3050B  04-30-04 07:40 05g 1 050304 17:07  ICP-1 PE 3000 CRL
Matrix Spike EPA 7471A MP-15785  EPA 7471A 042904 12:00 06g 1 0429041729 CVAAPEFIMS CRL
CAS Nuniber Analyte Unspiked - | MS | Ms | Ms | msp! MSD MSD 'npof:] _ QClimits Method
Sample Spiked | Measured| Recovery ‘Spiked, Measured Recovery o Sp;ke .l RPD
. (me/ke) (mg/ke)|-(mg/ke) | L mgle) | mgike) 2 . -
7440-36-0 Antimony BRL 180 | 120 | 67% q| 180 | 120 68% q| 0% 75-125% | 20% | EPA6010B
[ 7420-38-2 Arsenic 9.1 180 | 170 | 89 % 180 | 160 | 85% 0% 75125% | 20% | EPAG6OI0B |
i 7440-41-7 Beryllium BRL 180 | 160 | 91% 180 | 150 86 % 6% 75125% | 20% | EPA60108 |
7440-43-9 Cadmium BRL 180 | 160 | 86 % 180 | 150 82 % 6% 75-125% | 20% | EPA6010B |
7440-47-3 Chromium 64 180 | 210 | 80% 180 | 200 77 % 5% 75-125% | 20 % | EPA 60108
| 7440-50-8 Copper 43 180 | 190 | 81 % 180 | 180 78 % 5 % 75-125% | 20 % | EPA 6010B
| "7439-921 Lead 110 180 | 300 | 110 % 180 | 250 78 % 18 % 75-125% | 20% | EPA6010B |
7439-97-6 Mercury 0.30 030 | 056 | 94% | 030 | 056 | 94% 0% 75-125% | 20 % | EPA7471A
7440-02-0 Nickel 47 180 | 190 | 77% 180 | 170 1% s| 1% 75-125% | 20 % | EPA 60108
 7782-492 Selenium BRL 180 | 170 | 91% 180 | 160 88 % 6% 75-125% | 20 % | EPA6010B
7440-22-4 Silver BRL 180 | 150 | 82% 180 | 140 80 % 7% 75-125% | 20% | EPA6010B |
| 7440280 Thallium BRL 180 | 150 | 89 % 180 | 150 86 % 0% 75125% | 20% | EPA6010B
 7440-66-6 Zinc 130 180 | 280 | 79% 180 | 280 78 % 0% 75-125% | 20 % | EPA6010B |

Method Reference:

Report Notations:

Results are reported on a dry weight basis.

Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update 1l (1996).

BRL  Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

DF Dilution Factor.

q Recovery outside recommended limits.

s Recovery outside recommended limits due to high concentration of spike analyte native to the sample.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDWATER
ANALYTICAL

Trace Metals

Field 1D: SDO3DUP4 Matrix: Soil

Project: Saugus Iron Works Container: 250 mL Glass

Client: CH2M Hill Preservation: Cool

Laboratory ID:  72079-47 Percent Solids: 67

Sampled: 04-28-04 11:42

Received: 04-28-04 18:30

Analysis Method QC Batch ID Prep Method Prepare Sample Weight Instryment 1D Analyst

EPA 60108’ MB-0341-§ EPA 30508 04-30-04 07:40 05g ICP-1 PE 3000 CRL

EPA 7471A2 MP-1578-5 EPA 7471A 04-2904 12:00 06g CVAA-1 PE FIMS CRL
CAS Number | Analyte Concentration -~ Notes|  Units . | Reporiing Limit|. DE }‘ Analyzed | Method
7440-36-0 Antimony, Total BRL mg/Kg 1.5 1 04-30-04 14:11 EPA 60108’
7440-38-2 Arsenic, Total 6.6 mg/Kg 1.5 1 04-30-04 14:11 EPA 60108'

| 7440-417 Beryllium, Total BRL mg/Kg 0.6 1 | 04-3004 14:11 | EPA 60108
7440-43-9 Cadmium, Total 0.95 mg/Kg 0.75 1 04-30-04 14:11 EPA 60108'
7440-47-3 Chromium, Total 29 mg/Kg 15 1 04-30-04 14:11 EPA 60108’

7440-50-8 Copper, Total BRL mg/Kg 30 1 05-03-04 13:20 EPA 60108’
7439-92-1 Lead, Total 70 mg/Kg 15 1 04-30-04 14:11 EPA 6010B'

| 7439-97-6 Mercury, Total 0.27 mg/Kg 0.048 1| 04-29-04 16:57 | EPA 7471A2
7440-02-0 Nickel, Total 23 mg/Kg 15 1 04-30-04 14:11 EPA 60108’

| 7782-49-2 Selenium, Total BRL mg/Kg 30 1 04-30-04 14:11 EPA 60108’
7440-22-4 Silver, Total BRL mg/Kg 7.5 1 04-30-04 14:11 EPA 6010B’
7440-28-0 Thallium, Total BRL mg/Kg 7.5 1 04-30-04 14:11 EPA 60108’
7440-66-6 Zinc, Total 97 mg/Kg 75 1 04-30-04 14:11 EPA 60108’

Method Reference:

Report Notations:

Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update 111 (1996).
Results are reported on a dry weight basis.

BRL  Indicates concentration, if any, is below reporting fimit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

DF

Dilution Factor.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532




GROUNDOWATER

ANALYTICAL

Trace Metals

Field 1D: SD03048 Matrix: Soil

Project: Saugus Iron Works Container: 250 mL Glass

Client: CH2M Hill Preservation: Cool

Laboratory ID:  72079-49 Percent Solids: 79

Sampled: 04-28-04 11:54

Received: 04-28-04 18:30

Analysis Method QC Batch ID Prep Method Prepared Sample Weight nstrument ID Analyst

EPA 6010B' MB-0341-S EPA 30508 04-30-04 07:40 05g ICP-1 PE 3000 CRL

EPA 7471A7 MP-1578-5 EPA 7471A 04-20-04 12:00 06g CVAA-1 PE FIMS CRL
CAS Number | Analyte _|Concentration  Notes| Units |Reporting Limit| DF | Method
7440-36-0 Antimony, Total BRL | mg/Kg 1.3 1 | 043004 1432 | EPA 60108
7440-38-2 Arsenic, Total 5.8 mg/Kg 1.3 1 04-30-04 14:32 EPA 60108B'

| 7440-41-7 Beryllium, Total BRL mg/Kg 0.5 1 | 04-3004 14:32 | EPA 60108
7440-43-9 Cadmium, Total BRL mg/Kg 0.63 1 04-30-04 14:32 EPA 60108’
7440-47-3 Chromium, Total 24 mg/Keg 13 1 | 043004 14:32 | EpA6010B' |
7440-50-8 Copper, Total BRL mg/Kg 25 1 | 050304 13:41 | EPA6010B' |
7439-92-1 Lead, Total 18 mg/Kg 13 1 04-30-04 14:32 | EPA 60108’
7439-97-6 Mercury, Total 0.049 mg/Kg 0.041 1 04-29-04 17:03 EPA 7471A2
7440-02-0 Nickel, Total 21 mg/Kg 13 1 | 043004 14:32 | FPA 60108' |
7782-49-2 Selenium, Total BRL mg/Kg 25 1 04-30-04 14:32 EPA 6010B'
7440-22-4 Silver, Total BRL mg/Kg 6.3 1 04-30-04 14:32 EPA 6010B'
7440-28-0 Thallium, Total BRL mg/Kg 6.3 1 04-30-04 14:32 EPA 60108 |

| 7440-66-6 Zinc, Total BRL mg/Kg 63 ! | 04-30-04 14:32 | EPA6010B' |

Method Reference:

Report Notations:

Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update il (1996).

Results are reported on a dry weight basis.

BRL  Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

DF

Dilution Factor.

Groundwater Analytical, inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDWATER

ANALYTICAL

Matrix Spike and Matrix Spike Duplicate

Trace Metals

Field ID: SD03048 MS/MSD Parent Sample Matrix Spike Spike Dup
Project: Saugus Iron Works Laboratory ID: 72079-49 72079-50M$ 72079-50MSD
Client: CH2M Hill Sampled: 04-28-04 11:54 04-28-04 11:54 04-28-04 11:5.
Matrix: Soil Received: 04-28-04 18:30 04-28-04 18:30 04-28-04 18:3
Container: 250 ml Glass % Solids: 79 74 74
Preservation:  Cool
Sample Type Method QCBatchiD  Prep Method Prepar Weight DF  Analyzed Instrument ID Analys
Matrix Spike EPA 6010B MB-0341-S EPA 3050B 04-30-04 07:40 05g 1 04-30-04 14:36 ICP-1 PE 3000 CRL
Matrix Spike EPA 7471A MP-1578-S EPA 7471A 04-29-04 12:00 06g 1 04-2904 17:06  CVAA-1 PE FIMS CRL
CAS Number Analyte Unspiked | MS | MS | MS | MSD | MSD | MSD | RPD | QCtimits Method
Sample Spiked | Measured Recovery | Spiked |Measured) Recovery | Spiki RPD
(mg/Kg) (mg/Kg) i (mg/kp) L (mg/kg) | (me/Ke) ; S o .
7440-36-0 Antimony BRL 140 91 65% q| 140 95 67 % q 4% 75-125% | 20% | EPA6010B
7440-38-2 Arsenic 5.8 140 130 86 % 140 130 88 % 0% 75-125% | 20% | EPA 60@41
| 7440-41.7 Beryllium BRL 140 120 85 % 140 120 86 % 0% 75-125% | 20 % | EPA 60108
7440-439 Cadmium BRL 140 120 83 % 140 110 819% 99 75-125% | 20 % | EPA6010B |
7440-4:7—3 Chromium 24 140 140 86 % 140 150 91 % 7 % 75-125% 20 % EPA 6010B
| 7440508 Copper BRL 140 120 80 % 140 130 83 % 8% 75-125% | 20% | EPA6010B
7439921 | Lead 18 140 | 130 | 80% 140 | 130 80 % 0% 75-125% | 20 % | EPA 60108
| 7439-97-6 Mercury 0.049 0.22 0.26 95 % 0.22 0.26 95 % 0% 75-125% | 20 % EPA7471A |
' 7420-02:0 Nicke! 21 140 | 140 84 % 140 150 95 % 7% 75-125% | 20 % | EPA60108
 7782-492 " Selenium BRL 140 | 130 87 % 140 130 87 % 0% 75-125% | 20% | EPA60108 |
7440-22-4 Silver BRL 140 110 82 % 140 110 82 % 0% 75-125% | 20% | EPA 60108
7440-28-0 Thallium BRL 140 110 83 % 140 110 81% 0% 75-125% 20 % EPA 60108
7440-66-6 Zinc BRL 140 140 69% q| 140 150 77 % 7% 75-125% | 20 % | EPA6010B |

Method Reference:

Results are reported on a dry weight basis.

Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update I1I (1996).

Indicates concentration, if any, is below reporting fimit for analyte. Reporting limit is the lowest concentration that can be

reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

Report Notations: BRL
DF  Dilution Factor.
q Recovery outside recommended limits.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532




GROUNDWATER

ANALYTICAL

Trace Metals

Field ID: SD0O3DUPS Matrix: Soil

Project: Saugus Iron Works Container: 250 mL Glass

Client: CH2M Hill Preservation: Cool

Laboratory ID:  72079-51 Percent Solids: 72

Sampled: 04-28-04 11:58

Received: 04-28-04 18:30

Analysis Method QC Batch ID Prep Method Pr Sample Weight Instrument ID Analyst

EPA 60108 MB-0341-§ EPA 30508 04-30-04 07:40 05g ICP-1 PE 3000 CRL

EPA 7471A2 MP-1578-5 EPA 7471A 04-2904 12:00 06g CVAA-1 PE Fins CRL
CAS Number . | “‘Analyte ‘Concentration Notes|  Units. |Renorting Limit DF | Analyzed ‘Method
7440-36-0 Antimony, Total BRL mg/Kg 1.4 1 | 043004 1452 | EPA6010B' |
7440-38-2 Arsenic, Total 46 mg/Kg 1.4 1 | 043004 1452 | EPA6010B' |
7440-41-7 Beryllium, Total BRL mg/Kg 0.56 1 04-30-04 14:52 EPA 6010B' |
7440-43-9 Cadmium, Total BRL mg/Kg 0.71 1 | 04-3004 14:52 | Epa 60108’ i

| 7440-47-3 Chromium, Total 21 mg/Kg 14 1 | 04-3004 14:52 | EPA 6010B' |

| 7440-50-8 Copper, Total BRL mg/Kg 28 1_| 050304 1401 | EPA6010B' |
7439-92-1 Lead, Total BRL mg/Kg 14 1 | 043004 14:52 | EPA6010B' |
7439-97-6 Mercury, Total BRL mg/Kg 0.045 1 04-29-04 17:16 EPA 7471A°

| 7440-02-0 Nickel, Total 26 mg/Kg 14 1 04-30-04 14:52 EPA 60108’
7782-49-2 Selenium, Total BRL mg/Kg 28 1 04-30-04 14:52 EPA 60108’

| 7440-22-4 Silver, Total BRL mg/Kg 7.1 1 | 04-3004 14:52 | EPA 6010B'
7440-28-0 Thallium, Total BRL mg/Kg 7.1 1 04-30-04 14:52 EPA 6010B'
7440-66-6 | Zing, Total BRL mg/Kg 71 1_| 043004 1452 | gpA60108' |

Method Reference:

Report Notations:

Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update 11l (1996).

Results are reported on a dry weight basis.

BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

DF  Dilution Factor.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDWATER
ANALYTICAL

Trace Metals

Field ID: SD03812 Matrix: Soil

Project: Saugus Iron Works Container: 250 mL Glass

Client: CH2M Hill Preservation: Cool

Laboratory ID:  72079-52 Percent Solids: 68

Sampled: 04-28-04 12:10

Received: 04-28-04 18:30

Analysis Method QC Batch ID Prep Method Prepare Sample Weight Instrument 1D Analyst

EPA 6010B’ MB-0341-5 EPA 30508 04-30-04 07:40 05¢g ICP-1 PE 3000 CRL

EPA 7471A% MP-1578-S EPA 7471A 04-29-04 12:00 0.6g CVAA-1 PE FIMS CRL
CAS Number Analyte ' | Concentration o ~ Units | ; DE | Analyzed |  Method
7440-36-0 Antimony, Total BRL mg/Kg 1.4 1 04-30-04 14:56 EPA 6010B'

| 7440-38-2 Arsenic, Total 7.6 mg/Kg 1.4 1 04-30-04 14:56 | EPA 6010B'
7440-41-7 Beryllium, Total BRL mg/Kg 0.56 1 04-30-04 14:56 | EPA 60108’
7440-43-9 Cadmium, Total BRL mg/Kg 0.71 1 04-30-04 14:56 EPA 6010B’
7440-47-3 Chromium, Total BRL mg/Kg 14 1 04-30-04 14:56 EPA 6010B'
7440-50-8 Copper, Total BRL mg/Kg 28 1 05-03-04 14:05 | EPA 6010B'
7439-92-1 Lead, Total BRL mg/Kg 14 1 04-30-04 14:56 | EPA 60108’
7439-97-6 Mercury, Total BRL mg/Kg 0.048 1 04-29-04 17:19 EPA 7471A°
7440-02-0 Nickel, Total BRL mg/Kg 14 1 04-30-04 14:56 | EPA 60108’
7782-49-2 Selenium, Total BRL mg/Kg 28 1 04-30-04 14:56 | EPA 60108’
7440-22-4 Silver, Total BRL mg/Kg 7.1 1 04-30-04 14:56 | EPA 6010B
7440-28-0 Thallium, Total BRL mg/Kg 7.1 1 04-30-04 14:56 | EPA 6010B’
7440-66-6 Zinc, Total BRL mg/Kg 71 1 | 04-30-04 14:56 | EPA 60108’

Method Reference:

Report Notations:

Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update Iil (1996).

Results are reported on a dry weight basis.

BRL

Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be

reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

DF  Dilution Factor.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532




GROUNDWATER
ANALYTICAL

Trace Metals

Field 1D: SD03DUPé Matrix: Soil

Project: Saugus Iron Works Container: 250 mlL Glass

Client: CH2M Hill Preservation: Cool

Laboratory ID:  72079-53 Percent Solids: 81

Sampled: 04-28-04 12:12

Received: 04-28-04 18:30

Analysis Method QC Batch ID Prep Method Prepar Sample Weight Instrument 1D Analyst

EPA 60108’ MB-0341-5 EPA 3050B 04-30-04 07:40 05g ICP-1 PE 3000 CRL

EPA 7471A° MP-1578-5 EPA 7471A 04-29-04 12:00 06g CVAA-1 PE FIMS CRL
CAS Number |- Analyte - {Concentration o _DE | . Analyzed
7440-36-0 Antimony, Total BRL mg/Kg 1.3 1 04-30-04 15:00 EPA 60108’
7440-38-2 Arsenic, Total 5.7 mg/Kg 1.3 1 04-30-04 15:00 EPA 6010B'
7440-41-7 Beryllium, Total BRL mg/Kg 0.51 1 04-30-04 15:00 EPA 6010B'
7440-43-9 Cadmium, Total BRL mg/Kg 0.64 1 04-30-04 15:00 EPA 60108’
7440-47-3 Chromium, Total BRL mg/Kg 13 1 04-30-04 15:00 EPA 6010B'
7440-50-8 Copper, Total BRL mg/Kg 25 1 05-03-04 14:09 EPA 60108’
7439-92-1 Lead, Total BRL mg/Kg 13 1 04-30-04 15:00 EPA 60108’
7439-97-6 Mercury, Total 0.19 mg/Kg 0.040 1 04-29-04 17:23 EPA 7471A%

" 7440-02-0 Nickel, Total BRL mg/Kg 13 1 04-30-04 15:00 | EPA 60108’
7782-49-2 Selenium, Total BRL mg/Kg 25 1 04-30-04 15:00 EPA 60108’
7440-22-4 Silver, Total BRL mg/Kg 6.4 1 04-30-04 15:00 | EPA 6010B'
7440-28-0 Thallium, Total BRL mg/Kg 6.4 1 04-30-04 15:00 | EPA 60108’
7440-66-6 Zinc, Total BRL mg/Kg 64 1 04-30-04 15:00 | EPA 60108’

Method Reference:  Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update il (1996).
Results are reported on a dry weight basis.

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

DF  Dilution Factor.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDWATER
ANALYTICAL

Trace Metals

Field ID: SD031215 Matrix: Soil

Project: Saugus Iron Works Container: 250 ml Glass

Client: CH2M Hill Preservation: Cool

Laboratory ID:  72079-54 Percent Solids: 86

Sampled: 04-28-04 12:22

Received: 04-28-04 18:30

Analysis Method QC Batch ID Prep Method Prepared Sample Weight Instrument ID Analyst

EPA 60108' MB-0341-§ EPA 30508 04-30-04 07:40 05g ICP-1 PE 3000 CRL

EPA 7471A° MP-1578-5 EPA 7471A 04-29-04 12:00 0.68 CVAA-1 PE FIMS CRL
CAS Number | - Analyte 'Concentration: @ “Units - |ReportingLimit| 'DF. - ‘Analyzed Method |
7440-36-0 Antimony, Total BRL mg/Kg 1.1 1 04-30-04 15:05 EPA 60108B'
7440-38-2 Arsenic, Total 8.9 mg/Kg 1.1 1 04-30-04 15:05 EPA 60108’
7440-41-7 Beryllium, Total BRL mg/Kg 0.46 1 04-30-04 15:04 EPA 60108'
7440-43-9 Cadmium, Total BRL mg/Kg 0.57 1 04-30-04 15:05 | EPA 60108’
7440-47-3 Chromium, Total 13 mg/Kg 11 1 04-30-04 15:04 | EPA 6010B'
7440-50-8 Copper, Total BRL mg/Kg 23 1 05-03-04 14:14 EPA 60108’
7439-92-1 Lead, Total BRL mg/Kg 11 1 04-30-04 15:05 EPA 6010B'
7439-97-6 Mercury, Total 0.23 mg/Kg 0.038 1 04-29-04 17:26 | EPA 7471A2
7440-02-0 Nickel, Total 14 mg/Kg 11 1 04-30-04 15:05 | EPA 6010B'
7782-49-2 Selenium, Total BRL mg/Kg 23 1 04-30-04 15:05 EPA 60108
7440-22-4 Silver, Total BRL mg/Kg 5.7 1 04-30-04 15:04 | EPA 6010B'
7440-28-0 Thallium, Total BRL mg/Kg 5.7 1 04-30-04 15:05 | EPA 60108’

7440-66-6 Zinc, Total BRL mg/Kg 57 1 04-30-04 15:04 | EPA 60108’

Method Reference:

Report Notations:

Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update Il (1996).

Results are reported on a dry weight basis.

BRL

Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be

reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

DF  Dilution Factor.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532




GROUNDWATER

ANALYTICAL

Trace Metals

Field ID: EBO3 Matrix: Aqueous

Project: Saugus Iron Works Container: 250 mL Plastic

Client: CH2M Hili Preservation: HNO3 / Cool

Laboratory ID:  72079-55 Preserved: 04-28-04 14:15

Sampled: 04-28-04 14:15

Received: 04-28-04 18:30

Analysis Method QC Batch 1D Prep Method Prepart Sample Volume Instrument Analyst

EPA 60108’ MB-1079-W EPA 3010A 04-29-04 09:15 50 mL ICP-2 PE 3300 MWR

EPA 7470A% MP-1498-W EPA 7470A 04-29-04 10:45 25 mL CVAA-1 PE FIMS CRL
CAS Number. | Analyte Concentration Notes|"  Units _ Analyzed Method
7440-36-0 Antimony, Total BRL mg/L 0.06 1 04-30-04 15:50 | EPA 60108’
7440-38-2 Arsenic, Total BRL mg/L 0.01 1 04-30-04 15:50 EPA 6010B'
7440-41-7 Beryllium, Total BRL mg/L 0.004 1 04-30-04 15:49 EPA 6010B'
7440-43-9 Cadmium, Total BRL mg/L 0.005 1 04-30-04 15:50 EPA 6010B'
7440-47-3 Chromium, Total BRL mg/L 0.01 1 04-30-04 15:50 | EPA 60108’
7440-50-8 Copper, Total BRL mg/L 0.025 1 04-30-04 15:50 EPA 6010B'
7439-9241 Lead, Total BRL mg/L 0.005 1 04-30-04 15:50 | EPA 60108’
7439-97-6 Mercury, Total BRL mg/L 0.0002 1 04-29-04 15:00 | EPA 7470A°
7440-02-0 Nickel, Total BRL mg/L 0.04 1 04-30-04 15:50 | EPA 60108’
7782-49-2 Selenium, Total BRL mg/L 0.05 1 04-30-04 15:50 | EPA 6010B'
7440-22-4 Silver, Total BRL mg/L 0.007 1 04-30-04 15:50 | EPA 60108’
7440-28-0 Thallium, Total BRL mg/L 0.02 1 04-30-04 15:50 EPA 6010B'
7440-66-6 Zinc, Total BRL mg/L 0.2 1 04-30-04 15:50 | EPA 6010B’

Method Reference:

Report Notations:

Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update 11l (1996).

BRL

Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be

reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

DF  Dilution Factor.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532




GROUNDWATER
ANALYTICAL

Project Narrative

Project: Saugus Iron Works Lab ID: 72079
Client: CH2M Hill Received: 04-28-04 18:30

A.'Documentation and Client Communication -

The following documentation discrepancies, and client changes or amendments were noted for this project:

1. No documentation discrepancies, changes, or amendments were noted.

B. Methad Madifications, Non-Conformances and Observations

The samplel(s) in this project were analyzed by the references analytical method(s), and no method modifications,
non-conformances or analytical issues were noted, except as indicated below:

1. EPA 6010B Note: Samples 72079—39,—40,—41,-42,-43,—44,-45,—46,—47,-48,—49,—50,-51,—52,—53,—54,—55,—55. Samples
were analyzed for selected target analytes, as requested by client.

2. EPA 8270C Modification: Samples 72079-56. Method modified by use of selected ion monitoring (SIM) in
accordance with Section 7.5.5 of the method. GC/MS-SIM was used to achieve low quantification limits
necessary for regulatory compliance.

3. EPA 8270C Note: Samples 72079-39,-40,-41,-42 -43,-44,-45 -46,-47 -48,-49,-50,-51,-52,-53,-54,-56. Samples
were analyzed for only selected polynuclear aromatic hydrocarbons (PAH) target analytes, as requested by client.

4. EPA 9060 Mod Non-conformance: Samples 72079-01 through -38. Matrix spike recoveries were outside
recommended limits due to concentration of spike analyte native to the sample.

5. EPA 6010B Non-conformance: Samples 72079-39 through -55. Matrix spike recoveries for analytes Antimony,
Nickel and Zinc were outside recommended limits.

Groundwater Analytical, inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532
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01YES G NO MCP Drinking Water samples required. 1Rl [JWaste Disposal 3 Sample Duplicate — Please use sample: _
(Require collection of contingent duplicate samples. L
Trip blanks are also required, if VOA samples coflected VT  [JDredge Material [ Matrix Spike Method of Shipment: (3 GWA Courier . . Express Mait 7 Federal Express Custody Seal
signature: 0. O 3 Matrix Spike Duplicate T - 1UPS [ Hand o Number:
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Regulatory Program Project Specific QC NOTE: All samples submitted subject to Standard Terms and Conditions on reverse hereof.
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(Require collection of contingent duplicate samples. 3
Trip blanks are also required, if VOA s2mples collected  fTIVT  (J Dredge Material 3 Matrix Spike Method of Shipment: T GWA Courier T Express Mail . Federal Express Custody Seal
o ”"D | T Matrix Spike Duplicate JUPS 1Hand O Number:
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REMARKS / SPECIAL INSTRUCTIONS

DATA QUALITY OBJECTIVES

CHAIN-OF-CUSTODY RECORD

MA DEP MCP Data Enhancement Affirmation

have been met for this project.

O YES O NO MCP Data Certification is required.

O YES [ NO MCP minimum Field QC requirements U\§\> CINY STARS o

Regulatory Program
State  Standard Deliverables

ocT go_u GW-1/8-1 T3 PWS Form
OOME ([JMCP GW-2/S-2 [OMWRA

Project Specific QC

spec

and

{Metals, hexavalent chromium and cyanide analyses [ONH [ Drinking Water
require one matrix spike per 20 samples)

ONY OWastewater

DIYES O NO MCP Drinking Water samples required. . ORIl [IWaste Disposal
(Require callection of contingent duplicate samples.
i-ip blanks are alsc required, if VOA samples collected  RIVT  [1Dredge Material

Signature:

:Di o

{.; Sample Duplicate ] Flease use sample:
" Matrix Spike

Z Matrix Spike Duplicate

NOTE: All samples submitted subject to Standard Terms and Conditions on reverse hereof.

Many regulatory programs and EPA methods require project
QC. Project specific QC includes Sample Duplicates,
Matrix Spikes, and/or Matrix Spike Duplicates. Laboratory QCis

not project specific unless prearranged. Project specific QC
samples are charged on a per sample basis. Each MS, MSD
ie Dupli requires an additional sample aliquot.

Project Specific QC Required Selection of QC Sample

Sampler: Date Time Received by: Receipt Temperature:
I R & Nu ot
. Reh ted
M ITD e T ™
Date Time | Received by: Container Count:
Y/ | 1270
Date Time | Receive aboratory: Shipping/Airbifl
— § Number:
Method of Shipment: (3 GWA Courier () Express Mait T mmam\a_\mxmﬂmmm Custody Seal
CUPS OHand O __ _ Number




Groundvater Aralyicln GROUNDWATER
228 Mol St o2 ANALYTICAL

Telephone: (508) 759-4441
FAX: (608) 769-4475

e-mail

To: John Burgess Erom: €-mail reporting GWA
CH2M Hill Pages: 58
e-mail: jburgess@chZzm.com Date: 05/20/2004 04:07:45 PM
Re: 72159 ce:
NOTE

The format or contents of this e-mail transmission may not meet all applicable National Environmental
Laboratory Accreditation Conference (NELAC) Standards for data reporting.

® Comments: Project Number: 72159

This document is intended only for the use of the person to whom it is
addressed. It may contain information that is privileged, confidential
and axempt from disclosure under applicable law. If you are not the
intended recipient, any dissemination, distribution, copying or use of this
docurnent is strictly prohibited. If you have received this commursication
in error, please notify us by telephone at (508) 759-4441 to arrange for
the destruction or retumn of the original document to us.

Confidential




GRDUNDWAER IC:'%rooulgdwater Analytical, Inc.
. . 0. o>_<1200
ANALYTICAL Euzaards Doy WA 02532

Telephang (508) 759-4441
May 13, 2004 FAX {508) 759-4475

www.groundwateranalytical.com

Mr. john Burgess
CH2M Hill

25 New Chardon Street
Suite 500

Boston, MA 02114

LABORATORY REPORT

Project: Saugus lron Works/316337
Lab 1D: 72159

Received: 04-29-04

Dear John:

Enclosed are the analytical results for the above referenced project. The project was processed for
Standard turnaround.

This letter authorizes the release of the analytical results, and should be considered a part of this
report. This report contains a sample receipt report detailing the samples received, a project
narrative indicating project changes and non-contormances, a quality control report, and a
statement of our state certifications.

The analytical results contained in this report meet all applicable NELAC standards, except as may
be specifically noted, or described in the project narrative. This report may only be used or
reproduced in its entirety.

I attest under the pains and penalties ot perjury that, based upon my inquiry of those individuals

immediately responsible for obtaining the intormation, the maternal contained in this report is, fo
the best of my knowledge and beliet, accurate and complete.

Should you have any questions concerning this report, please do not hesitate to contact me.

Sincerely,

Jonathan R. Sanford
President

JRS/smd =
Enclosures




GROUNDWA
ANALYTICAL

Project:
Client:
Lab 1D:

Saugus Iron Works/316337

CH2M Hill
72159 -

Sample Receipt Report

Delivery: GWA Courier
Aitbill: n/a
Lab Receipt: 04-29-04

Temperature: 5.3'C
Chain of Custody: Present
Custody Seal(s): n/a

721591 SOr1-A 4/29/04 9:25 |EPA 6010B/7471A 13 Priority Pollutant Metals
EPA 8270 PAHSs
EPA 9060 Mod Total Organic Carbon
Con 1D Container Vendor QC Lot Preserv QC Lot Prep Ship
C501764 250 mi Glass Greenwood| BX11473 None na nfa na

721592 | SD11-8 Soil 4/79/04 9:27 |EPA 6010B/7471A 13 Pricrity Pollutant Metals
EPA 8270C PAHs
EPA 9060 Mod Total Organic Carbon ;
Con 1D Container Vendor | OC Lot Preserv QcC Lot Prep Ship i
C501767 250 mL Glass | Greenwood | BX11473 None nfa nfu n/a |

AH29/04 9:29

721593 | SD11.C Soil EPA 6010B/747 1A 13 Priority Pollutant Metals
EPA, 8270C PAHs
EPA 9060 Mod Total Organic Carbon
Con 1D Contai Vendor QC Lot Preserv QC Lot Prep Ship
Ch01786 250 mL Glass Greenwood | BX11473 None nfa na nfa

=

EPA 6010B/7471A 13 Prionty Pollitant Metals

EPA 8270C PAHs

EPA 9060 Mod Total Organic Carbon | 1
Con ID Container Vendor QC Lot Presenv QC Lot Prep ship ]
C501771 250 mL Glass Greenwood | BX11473 None nfa na n/a i i

721595

4/29/04 0:00

EPA. GO10B/7471A 13 Pricrity Pollutant Metals

EPA 8270C PAHs
EPA 9060 Mod Total Organic Carbon
Con 1D Container Vendor | QC Lot Preserv Qc Lot Prep Ship
C501769 250 mL Glass Greanwood | BX11473 MNone n/a n/a n/a
721596 | SD12-A Soil 4/29/04 10:31 [EPA 6010B/7471A 13 Priority Pollutant Metals
: EPA 8270C PAHs :
|EPA 9060 Mod Tatal Organic Carbon '
Con 1D Container Vendor QC Lot Preserv | QC Lot Prep Ship i
C501780 250 mL Glass Greenwood | BX11473 | None | n/a nfa nfa i
i 721597 | Soit | 4/29/D4 10:33 |EPA 6010B/7471A 13 Priority Pollutant Metals
t i EPA 8270C PAHS
| . I EPA 9060 Mod Total Organic Carbon
ConiD | Container Vendor | QClot |  Preserv QC Lot Prep Ship '
C501781 | 250 mL Glass | Greenwood | BX11473 Mone nfa nfa n/a !




GROUNDWA
ANALYTICAL

Sample Receipt Report (Continued)

Project:
Client:
Lab ID:

Saugus Iron Works/316337
CH2M Hill
72159

Delivery: GWA Courier Temperature: 5.3'C
Airbill: na Chain of Custody: Present
Lab Receipt: 04-29-04 Custody Seal(s): n/a

721598

4/29/04 10:35

EPA 6010B/7471A 13 Priority Pollutant Metals

Soil
EPA 8270C PAHSs
EPA. 5060 Mod Total Organic Carbon
Con 1D Container Yendor | QCtot Presery 'QC Lot Prep Ship |
C501784 250 mL Glass Greenwood | BX11473 None n/a nfa n/a i

721599 | SD16-A Soil 41'29.;04 14:01 |[EPA 6010B/7471A 13 Priority Pollutant Metals
EPA B270C PAHS
EPA 9060 Mod Total Organic Carbon
Con ID Conlainer Vendor QC Lot Preserv QC Lot Prep Ship
C501#75 250 ml, Glass Greenwood | BX11473 None nfa nfa n/a

72159-10| s5D16-B

EPA 6010B/7471A 13 Priority Pollutant Metals

b EPA 8270C PAHs
EPA 9060 Mod Total Organic Carbon
Con 1D Container Vendor QC Lot Preserv QC Lot Prep Ship ) ]
C501785 250 mL Glass Greenwood | BX11473 MNone n'a nfa n/a

72159-11

EPA 6010B/7471A 13 Priority Pollutant Metals
EPA 8270 PAHSs
EPA 9060 iviod Total Organic Carbon

Con D Container Vendor QC Lot Presery QC Lot Prep Ship i
C50177%9 250 mt Glass Greenwood | BX11473 None nfa na n/a

7215912 |

4/29/04 14:10

EB4 Aqueous EPA 8270C Semivolatile Organics
Con ID Container Vendor QC Lot Preserv 0QC Lot Prep Ship
433455 1 L Amber Glass Proline BX12196 None n/a n/a n/a
C331440 1 L Amber Glass Proline BX10083 None n/a n‘a na
72159-13 | EB4 Aqueous | 4/29/04 14:10 |EPA 6010/7470A 13 Priority Pollutant Metals
| ConlD Container Vendor | QCLot | Preserv | QClot Prep Ship
C311718 250 mbL Flasticr Proline BX10723 HNO3 R-388B4A 02-02-04 n/a




Project: Saugus Iron Works/316337

GROUNDWA
ANALYTICAL

Data Certification

Clierit: CH2Mm Hill

Project Location: n/a MA DEP RTN

This Form provides certifications for the following data set:

EPA 8270 72159-01 ,-02,-03,-04,-05,-06,-07,-0B,-09,-10,-11,-12
EPA 6010B: 72159-01,-02,-03,-04,-05,-06,-07,-08,-09,-10,-11,-13
EPA 7470A/A: 72159-01,-02,-03,-04,-05,-06,-07,-08,-09,-10,-11,-13
Sample Matrices: Groundwater (X) Soil/Sediment (X) DrinkingWater ( } Other ( )
= e B260B ( ) B151A ( ) 8330 ( ) 60108  (X) 7470AM1A (X
8270C (X 8081A ( ) VPH () () 9012A% ()
{ 80218 () ) Other { )

2082

= L

An affirnative response to questions A, B, C and D is required for "Presumptive Certainty” status.

A Were all samples received by the laboratory in a condition consistent with
that described on the Chain-of-Custody documentation for the data set?

B. Were all QA/QC procedures required for the specified analytical method(s)
included in this report followed, including the requirement to note and
discuss in a narrative QC data that did not meet appropriate performance
standards or guidelines?

Yes

C. Does the analytical data included in this report meet all the requirements
for "Presumptive Certainty,” as described in Section 2.0 of the MA DEP
document CAM VIl A, Quality Assurance and Quality Control Cuidelines
for the Acquisition and Reporting of Analytical Data?

Yes

D. VPH and EPH methods only: Was the VPH or EPH method run without
significant modifications, as specified in Seciion 11.32

nfa

A response to questions E and F below is required for "Presumptive Cerainty" status.

E. Were all QC performance standards and recommendations for the
specified methods achieved?

F. Were results for all analyte-list compounds/elements for the specified
method(s) reported?

All No answers arc addressed in the attached Project Narrative.

I, the undersigned, attest under the pains and penalties of petjury that, based upon my personal
inquiry of those responsible for obtaining the information, the material contained in this
analytical report is, to the best of my knowledge and belief, accurate and complete.

Signature: Position: President

Printed Name: Jonath . Sanford Date: 05-13-04




GROUNDWA
ANALYTICAL

Field ID: SD11-A

Inorganic Chemistry
Matrix: Saoil

Project:  Saugus Iron Works/316337 Received: ©04-29-04 19:00

Client:  CH2M Hill
Lab | 7215991

Organic Carbon, Total

Sampl Preservation: Cool

04-29-04 09:25 % solids: 32 Container: 250 mL Glass

145 |0.28 mg| 05-06-04 16:26

Method Reference:  Methods for Chemical Analysis of Water and Wastes, US EPA, EPA-600/4-790-020 (Revised 1983), and Methods for the
Determination of Inorganic Substances in Environmental Samples, US EPA, EPA/GO0/R-93/100 {1993), and Standard
Methods for the Examination of Water and Wastewater, APHA, Twentieth Edition (1998), and Test Methods for Evaluating
Solid Waste, US EPA, SW-846, Third Edition, Update 1l (1996).
Results are reported on a dry weight basis.

Report Notations: BRL

RL
DF
1

Indicales concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

Reporting Limit.
Dilution Factor.
Instrument ID: Tekmar-Dohrmann Apollo 9000

¢

"

i
n



GROUNDWA
ANALYTICAL

Inorganic Chemistry

Field ID: SDT11-B Matrix; Soil

Project: Saugus lron Works/316337 Received: 04-29-04 19:00
Client: CH2M Hill

Lab ID: 7215902 Sampled: 04-29-04 09:27 =

soiids: 36

g

Container: 250 mlL Glass
OO e

400 [ 0.1 mg| 050604 16:44 | TOC 025685

Organic Carbon, Total

Method Reference: Methads for Chemical Analysis of Water and Woastes, US EPA, EPA-G00/4-790-020 (Revised $983), and Methods for the
Determination of Inorganic Substances in Environmental Samples, US EPA, EPA/600/R-93/100 (1993), and Standard
Methods for the Examination of Water and Wastewater, APHA, Twentieth Edition (1998), and Test Methods for Evaluating
Solid Waste, US EPA, SW-846, Third Edition, Update 11l (1996).
Resurits are reported on a dry weight basis.

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration: that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.
RL Reporting Limit_
DF Dilution Factor.
1 Instrument 1D: Tekrmar-Dohmmann Apollo S000




GROUNDWA
ANALYTICAL

Inorganic Chemisiry

Field ID: SD11-C Matrix: Soil
Project:  Saugus Iron Works/316337 Received: 04-29-04 19:00
Client: CH2M Hill

LabID: 7215903

Sampled: 04-29-04 09:29 % Solds: 38
240,000 mg/Kg| 33,000

Container: 250 mL Glass

123|033 mg| 050704 10:22 TOC 02575

Organic Carbon, Total

Method Reference:  Methods for Chemical Analysis of Water and Wastes, US EPA, EPA-600/4-790-020 (Revised 1983}, and Methods for the
Determination of Inorganic Substances in Environmental Samples, US EPA, EPA/G00/R-93/100 (1993), and Standard
Methods for the Examination of Water and Wastewater, APHA, Twentieth Edition (1998), and Test Methods for Evaluating
Solid Waste, US EPA, SW-846, Third Edition, Update I} (1996).
Resulis are reported on a dry weight basis.

Report Notations: BRL  Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under rowutine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.
RL Reporting Limit.
DF  Dilution Faclor.
i [nstrument ID: Tekmar-Diohmann Apolio 9000



GROUNDWA
ANALYTICAL

Inorganic Chemistry

Field ID: Dup7 Matrix: Soil
Project: Saugus lron Works/316337 Received: 04-29-04 19:00
Client:  CH2M Hill

Lab i 72159-04 Sampled

% Solids: 31 Container: 250 mL Glass Preservation: Cool
o — - . !m 1

ok Ryt

Organic Carbon, Total 86,000 | 267 [0.15 mg) 056704 10:39 | TOC-0257-5

Method Reference: Methods for Chemical Analysis of Water and Wastes, LIS EPA, EPA-600/4-790-020 (Revised 1983), and Methods for the
Determination of Inorganic Substances in Environmental Samples, US EPA, EPA/600/R-93/100 (1993), and Standard
Methods for the Examination of Water and Wastewater, APHA, Twentieth Edition {1998), and Test Methods for Evaluating
Solid Waste, US EPA, SW-846, Third Edition, Update {1l (1996).
Results are repored on 2 tIry weight basis.

Report Nolations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under moutine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.
RL Reporting Limit,
DF Dilution Factor.
1 instrument ID: Tekmar-Dohmann Apolio 9000




GROUNDWA
ANALYTICAL

Inorganic Chemistry

Field iD: Dup 8 Matrix: Soil
Project: Saugus Iron Works/316337 Received: 04-29-04 19:00
Client: CH2M Hill

Lab ID: 7215905

Organic Carbon, Total

Method Referenoce:  Methods for Chemical Analysis of Water and Wastes, LIS FPA, FPA-600/4-790-020 (Revised 1983), and Methods for the
Determination of Inorganic Substances in Enviranmental Samples, U35 EPA, EPA/600/R-23/100 (1993}, and Standard
Methods for the Examination of Water and Wastewater, APHA, Twentieth Edition (1998), and Test Methods for Evaluating
Solid Waste, US EPA, SW-846, Thind Edition, Update lIl {1996).
Results are reported on 2 dry weight hasis
Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte, Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.
RL Reporting Limit
DF  Dilution Factor.
1 Instrument 1D:  Tekenar-Dohmmann Apollo 9000

|
Ll
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ANALYTICAL

Inorganic Chemistry

Field ID: SD12-A Matrix: Sail
Project: Saugus Iron Works/316337 Received: 04-29-04 19:00
Client:  CH2M Hill

Lab ID:  72159-06 Sam,

led: 04-29-04 10:31

Organic Carbon, Total

Method Reference:  Methods for Chemical Anatysis of Water and Wastes, US EPA, EPA-600/4-790-020 (Revisad 1983}, and Methods for the
Determination of inorganic Substances in Environmental Samples, US EPA, EPA/600/R-93/100 (1993), and Standard
Methods for the Examination of Water and Wastewater, APHA, Twentieth Edition (1998), and Test Methods for Evaluating
Solid Waste, US EPA, SW-B46, Third Edition, Update NIl {1996).
Results are reported on a dry weight basis.
Report Notations: BRL Indicates concentration, if any, is below reporting limit for apalyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.
RL Reporting Limit
DF Dilution Factor.
1 Instrument ID: Tekmar-Diohrmann Apollo 9000
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ANALYTICAL

Field ID: SD12-B
Project:

Client: CH2M Hill
Lab I1Dx:

7215907

Saugus Iron Works/316337

Inorganic Chemistry
Matrix: Soil
Received: 04-29-04 19:00

Sampled: 04-29-04 10:33 Container: 250 mL Glass

: Cool

% Solids: 82

Organic Carbon, Total

2,300

10 mg ' 05-07-04 11:34 | TOCO2575

Method Reference:
Dx

Methods for Chemical Analysis of Water and Wastes, US EPA, EPA-600/4-790-020 (Revised 1983), and Methods for the

ination of Inorganic Suk wes in Enviranmental Samples, US EPA, EPA/600/R-93/100 (1993), and Standard

Methods for the Examination of Water and Wastewater, APHA, Twenticth Edition (1998), and Test Methods for Evaluating
Solid Waste, LIS EPA, SW-846, Third Edition, Update It (1996).
Results are reporiad on a dry weight basis.

Report Notations: BRL

RL
DF
1

Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concenmation that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

Reporting Limit.
Dilution Factor.
Instrument ID: Tekmar-Dohrmann Apollo 9000




GROUNDWATER
ANALYTICAL

Inorganic Chemistry

Field ID: SD12-C Matrix: Seil
Project: Saugus lron Works/316337 Received: 04-29-04 19:00
Client: CH2M Hill
Lab 1D: 2159-08 Sampled: 04-29-04 10:35 = Soiids: 39 Container: 250 ml Glass
2 ,mW, gm:n BF -
Onganic Carbon, Total 190,000 ‘ mg/Kg| 31,000 050704 13:33

Method Reference:  Methods for Chemical Analysis of Water and Wastes, LI5 EPA, EPA-600/4-790-020 (Revised 1983}, and Methods for the
Determination of Fnorganic Substances in Environmental Samples, US EPA, EPA/G00/R-93/100 (1993), and Standand
Methods for the Examination of Water and Wastewater, APHA, Twentieth Edition {1998), and Test Methods for Evaluating
Solid Waste, US EPA, SW-8446, Third Edition, Update NI (1996}
Results are reported on a dry weight basis.
Report Notations: BRI Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.
RL Reporting Limit.
DF  Dilution Factor.
1 Instrument ID: Tekmar-Dohmann Apollo 2000




GROUNDWATER
ANALYTICAL

Inorganic Chemistry

Field 1D: SD16-A Matrix: Soil
Project: Saugus lron Works/316337 Received: 04-29-04 19:00
Client:  CH2M Hill

Lab ID: 7215909

Organic Carbon, Total

Method Reference:  Methods for Chemical Analysis of Water and Wastes, LI5S EPA, EPA-600/4-790-020 (Revised 1983), and Methods for the
Determination of Inorganic Substances in Environmental Samples, US EPA, EPA/G00/R-93/100 (1993}, and Standard
Methods for the Examination of Water and Wastewater, APHA, Twentieth Edition {1 998), and Test Methods for Evaluating
Solid Waste, US EPA, SW-846, Third Edition, Update (1 (1996).
Results are reported on a dry weight basis.

Report Notations: BRL  Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably guantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

RL Reporting Limit.
DF  Dilution Factor.
1 Instrument ID: Tekmar-Dohmann Apollo 9000




GROUNDWATER
ANALYTICAL
N | N lnorgaﬁic Chemistry

Field ID: SD16-8 Matrix: Soil

Project: Saugus Iron Works/316337 Received: 04-29-04 19:00
Client: CH2M Hill

Lab ID: 72159-10 Sampled: 04-29-04 14:03 % Sotids: 71

Container: 250 ml Glass

Pmeatim- Cool

Organic Carbon, Total

Method Reference: Methaods for Chemical Analysis of Water and Wastes, US EPA, EPA-6D0/4-790-020 (Revised 1983), and Methods for the
Determination of inorganic Substances in Environmental Samples, US EPA, EPA/600/R-93/100 (1993), and Standard
Methods for the Examination of Water and Wastewater, APHA, Twentieth Edition {1998), and Test Methods for Evaluating
Salid Waste, US EPA, 5W-846, Third Edition, Update NI (1996).
Results are reported on a dry weight basis.

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratoty operating conditions. Reporting limits are adjusted for sample size and dilution.
RL Reporting Limit.
DF Dilution Factor.
1 Instrument ID: Tekmar-Dohmann Apollo 9000




GROUNDWA
ANALYTICAL

Field ID: SD16-C Matrix: Soil
Project: Saugus Iron Works/316337 Received: 04-29-04 19:00
Client: CH2M Hill

Lab ID:

72!59—11

Organic Carbon, Total

Method Reference:  Methods for Chemical Analysis of Waler and Wastes, US EPA, EPA-600/4-790-020 (Revised 1983}, and Methods for the
Determination of fnorganic Substances in Environmenta! Samples, US EPA, EPA/GD0/R-93/100 (1993}, and Standand
Methnds for the Examination of Water and Wastewater, APHA, Twenticth Edition (1998), and Test Methods for Evaluating
Solid Waste, US EPA, SW-B46, Third Edition, Update lll (1996).
Results are reported un a dry weight basis,

Report Motations: BRL Indicates concentration, i any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantifiad under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.
RL Reporting Limit.
DF  Dilution Factor.
1 Instrument ID:  Tekmar-Dohmann Apollo 9000




GROUNDWA
ANALYTICAL

Field ID:
Project:
Client:
Laboratory |D:
Sampled:
Received:

Analysi

EPA 60108’
EPA 7471A7

SD11-A

Saugas Ironh Works/316337

CH2M Hill

72159-01
04-29-04 09:25
04-29-04 19:00

OC gaich 1D
MB-D3445
MP-1581-5

Prep method

EPA 3050B
EPA 7471A

Trace Metals

05-03-04 11:40
05-04-04 07:30

Matrix:
Container
Preservation:

Percent Solids:

Sample Weight
058
D6g

Soil

250 ml Glass

Cool
32

Instrument (D

WCP-1 PE 30080

CVAA-T PE FIMS

Analyst

CRL
CRL

7440-36 0 Antimony, Total BRL mg/Kg 3.0 1 05-02-04 17:26 EPA 60108’
7440-38-2 Arsenic, Total 12 mg/Kg 3.0 1 | 050304 17:36 | 'EPA 60106
7440-41-7 Beryllium, Total BRL mg/Kg 1.2 1 05-03-04 17:36 | EPA 6010B'
7440439 Cadmium, Total BRL mg/Kg 1.5 1 05-03-04 17:36 EPA 60108’
7440-47-3 Chromium, Total ral mg'Kg 30 1 05-03.04 17:36 EPA 60108’
7440-50-8 Copper, Total BRL mg/Kg 61 1 05-07-04 15:36 EPA 6010B'
74309211 Lead, Total 130 mg/Kg 30 1| 050704 1336 | EPA 60108' |
7439-97-6 Mercury, Total 0.50 mg/Kg 0.10 1 05-04-04 12:25 EPA 7471A2
7440-02-0 Nickel, Total BRL mg/Kg 30 1 05-03-04 17:36 EPA 60108’
7782-49-2 Selenium, Total BRL mg/Kg 61 1 050304 17:36 EPA 6010B'
7440-22-4 Silver, Total BRL mg/Kg 15 1 050304 17:36 | [PA 60108’
7440-28-0 Thallium, Total BRL mg/Kg 15 1 05-03-04 17:36 | EPA 60108
7440-66-6 Zinc, Total BRL mg/Kg 150 1 05-03-04 17:36 EPA 60108’

Method Reference:  Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update Ill (1996}

Results are reported on a dry weight basis.
Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be

reliably quantified under routine laboratory operating conditinns. Reporting limits are adjusted for sample size and dilution_

DF  Dilution Factor.




GROUNDWA
ANALYTICAL

Trace Metals

Field 1D SD11-8 Matrix: Soil

Project- Saugas Iron Works/316337 Container: 250 mL Glass

Client: CH2M Hill Preservation: Cool

Laboratory ID:  72159-02 Percent Solids: 36

Sampled: 04-29-04 09:27

Received: 04-29-04 1%:00

Analysis Method QC Bach 1D Prep Method Prepared Sample Weight Instrument IR Analyst

EPA 60108’ MB-0344-5 EPA 30508 05-03-04 11:40 05g 1CP-1 PE 3000 CRL

EPA 7471A% MP-1581-5 EPA 7471A 05-04-04 07:30 06g CVAA PEFIMS CRL

Antimony, Total meikg 2.7 T : EPA 60108

7440-38-2 Arsenic, Total h.8 mg/Kg 2.7 1 05-03-04 17:40 EPA 60108’
7440-41-7 Beryllium, Total BRL mg/Kg 1.1 1 050364 17:40 | EPA 60108
7440-43-9 Cadmium, Totai BRL mg/Kg 1.3 1 05-03-04 17:40 EPA 6010B'
7440-47-3 Chromium, Total 316 mg/Kg 27 1 05-03-04 17:40 EPA 6D10B"
7440-50-8 Copper, Total BRL mg/Kg 54 1 05-07-04 15:40 EPA 60108’

7439-92-1 Lead, Total _BRL mg/Kg 27 1 050304 17:40 EPA 60108B'
7439-97-6 Mercury, Total BRL mg/Kg 0.09 1 05-04-04 12:28 EPA 7471A7
7440-02-0 Nickel, Total BRL mg/Kg 27 1 05-03-04 17:40 EPA 6010B’
7782-49.2 Selenium, Total BRL mg/Kg 54 1 050304 17:40 EPA 60108’
7440-22-4 Silver, Total BRL mg/Kg 13 1 05-03-04 17:40 EPA 60108’
7440-28-0 Thallium, Total BRL mg/Kg 13 1 05-03-04 17:40 EPA 6010B'
7440-66-6 Zinc, Total BRL | mgiKg 130 1 | 050304 17:40 | ErAs0IOB’ |

Method Reference:  Test Methods for Evaluating Solid Waste, LIS EPA, SW.8456, Third Edition, Update NI (1596).
Results are reported on a dry weight basis.

Report Notations: BRL [ndicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution,

DF  Dilution Factor.



GROUNDWA
ANALYTICAL

Trace Metals

Field 1D: SD1I-C Matrix: Sail

Project: Saugas Iron Works/316337 Container: 250 mL Glass

Client: CH2M Hill Preservation: Cool

Laboratory ID: 7215903 Percent Solids: 38

Sampled: 04-29-04 09:29

Received: 04-29-04 19:00

Analysis Method OC Batch ID Prep Method Prepared Sample Weight Instryment (D Analyst

EPA 6010B" MB-0344-5 EPA 3050B 05-03-04 11:40 05g YCP-1 PE 3000 CRL

EPA 7471A% MP-1581-5 EPA 7471A, 05-04-04 07:30 06g CVAAT PE FIMS CRL
7440-36-0 Antimony, Total mgkg | 1 05-03-04 EPA 60108
7440-38-2 Arsenic, Total 8.8 mg/Kg 2.6 1 05-03-04 1752 EPA 6010B'
7440-41-7 Beryllium, Total BRI mg/Kg 1 1 05-03-04 17:52 EPA 6010B°
7440-43-9 Cadmium, Total BRL mg/Kg 1.3 1 05-03-04 17:52 EPA 6D108B'
7440-47-3 Chromium, Total 46 mg/Kg 26 1 05-03-04 17:52 EPA 60108’
7440-50-8 Copper, Total BRL mg/Kg 52 1 05-07-04 15:44 EPA 6010B’
7439-92-1 Lead, Total BRL mg/Kg 26 1 0503-04 17:52 | EPA 60108’
7439976 Maercury, Total BRL mg/Kg 0.086 1 050404 12:31 & EPA 7471A°
7440.02-0 Nickel, Total 29 mg/Kg 26 1 05-03-04 17:52 EPA 6010B’
7782-49 2 Selenium, Total BRL mg/Kg 52 1 05-03-04 17:52 EPA 6010B’

| 744D-22-4 Stlver, Total BRL mg/Kg 13 t 05-03-04 17:52 EPA 6010B"
7440-28-0 Thallium, Total BRL mg/Kg 13 1 05-03-04 17:52 EPA 6010R’
7440-66-6 Zinc, Total BRL mg/Kg | 130 1 050304 17:52 EPA 6010B'

Method Reference: Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update 1l (1996).
Results are reported on a dry weight basis.

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting fimit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sam ple size and dilution.

DF  Dilution Factor.




GROUNDWA
ANALYTICAL

Field 1D:
Project:
Client:
Laboratory 1D:
Sampled:
Received:
Analysis Method
EPA 6010B"

EPA 7471A2

Trace Metals

Dup 7

Saugas Iron Works/316337

CH2Mm Hill

72159-04

04-29-04 00:00

04-29-04 19:00
QC Ratch 1D Prep Method Brepared
MB-03445 EPA 3050B 05-03-04 11:40
MP-1581-§ EPA 7471A 050404 O7:30

Matrix:
Container:
Preservation:

Percent Solids:

Soil

250 mL Glass

Cool
n

Antimony, Total - 1
Arsenic, Toml Y ma/Kg 3.1 1 | 050304 17:57 | EPA 60108
Berylliurmn, Total BRL mg/Kg 1.3 I 05-03-04 17:56 EPA 60108
Cadmium, Total BRL | mg/Kg i.6 1 05-03-04 17:57 EPA 60108’
Chromium, Total 33 mg/Kg 31 1 050304 17:56 EPA 6010B'
Copper, Total BRL mg/Kg 63 1 05-07-04 15:48 EPA 60108’
7439-92-1 Lead, Total BRL mg/Kg 3 1 050304 17:57 EPA 6010B'
7439-97-6 Mercury, Total BRL mg/Kg 0.1 1 05-0404 12:34 EPA 7471A%
7440-02-0 Nickel, Total BRL mg/Kg 31 1 05-03-04 17:57 EPA 60108
7782-49-2 Selenium, Total BRL mg/Kg 63 1 05-03-04 17:57 EPA 6010B'
7440-22-4 Silver, Tota! BRL mg/Kg 16 1 050304 1756 | EPA 60108
7440-28-0 Thallium, Total BRL mg/Kg 16 1 05-03-04 17:57 EPA 60108’
7440-66-6 Zinc, Total BEL mg/Kg 160 1 05-03-04 17:56 EPA 60108’
Method Reference:  Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update lll {1996).
Resulls are reported on a dry weight basis.
Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be

reliabiy quantified under routine labomtory operating conditions. Reporting limits are adjusted for sample size and dilution.

DF  Dilution Faclor.




GROUNDWA
ANALYTICAL

Trace Metals

Field ID- Dup 8 Matrix:

Project: Saugas fron Works/316337 Container: 250 ml Glass

Client: CH2M Hilll Preservation:

Laboratory ID: 7215905 Percent Solids:

Sampled: 04-29-04 (=00

Received: 04-29-04 19:00

Analysis Method OC Batch ID Prepared sample Weight Analyst

EPA 6010B" MB-0344-5 05-03-04 11:40 05g CRL

EPA 747147 MP-1531-5

Antimony, Total mg/Kg 2.6 1 EPA 60108"

7440-38-2 Arsenic, Total mg/Kg 2.6 1 EPA 60108’
7440-41-7 Beryllium, Total BRL __mg/Kg 1 1 EPA 60108’
7440-43-9 Cadmium, Total BRL mg/Kg 1.3 1 EPA 6010B°
7440-47-3 Chromium, Total mg/Kg 26 1 EPA 60108'
7440-50-8 Copper, Total BRL mg/Kg 52 1 EPA 60108' |
7439-92-1 Lead, Total BRL mg/Kg 26 1 EPA 6010B'
7439-97-6 Mercury, Total BRL mg/Kg 0.088 1 EPA 7471A°
7440-02-0 Nickel, Total mg/Kg 26 1 EPA 60108’

| 7782-49-2 Selenium, Total BRL mg/Kg 52 1 EPA 6010B'
7440-22-4 Silver, Tolal BRL mg/Kg 13 1 EPA 60108’
7440-28-0 Thallium, Total BRL mg/Kg 13 1 EPA 60108’
7440-66-6 Zinc, Total BRL mg/Kg 130 1 EPA 6D10B’

Method Reference:  Tast Methods for Evaluating Sofid Waste, US EPA, SW-846, Third Edition, Update Il (1996).

Results are reported on a dry weight basis.
Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Repaorting limit is the lowest concentration that can be

refiably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

DF  Dilution Factor.




GROUNDWA
ANALYTICAL

Field ID:
Project:
Client:
Laboratory 1D
Sampled:
Received:
Analysis Method
EPA 601087
EPA 7471A%

SD12-A
Saugas ron Works/316337
CH2M Hill

72159-06
04-29-04 10:31
04-29-04 19:00

OC Batch ID
MB-0344-5
MP-1581-§

Prep Method
EPA 30508
EPA 7471A

Trace Metals

Prepared

05-03-04 11:40
05-04-04 07:30

Matrix:
Container:
Preservation:

Percent Solids:

Sample Weight

Soil

250 mlL Giass

Cool
37

Insttument 1Dy

ICP-1 PE 3000

CVAA-T PE FIMS

CRL
CEL

7440-36-0 Antimony, Total BRL mg/Ke 26 1 | 050304 18:05 | EPA 60108'
7440-38-2 Arsenic, Total 16 mg/Kg 2.6 1 05-03-04 18:05 EPA 6010E'
7440-41-7 Beryllium, Total BRI, mg/Kg 1 1 05-03-04 18:05 EPA 60108’
7440-43-9 Cadmium, Total 1.5 mg/Kg 1.3 1 05-03-04 18:05 EPA 6010B'
7440-47-3 Chromium, Total 60 mg/Kg 26 3 05-03-04 18:05 EPA 6010B'
7440-50-8 Copper, Total 66 mg/Kg 52 1 05-07-04 15:57 £EPA 60108'
7435-92-1 Lead, Total 200 mg/Kg 26 1 05-03-04 18:05 EPA 60108
7439-97-6 Mercury, Total 0.44 mg/Kg 0.089 1 050404 12:47 EPA 7471A7
7440-02-0 Nickel, Total 52 mg/Kg 26 1 | 050304 1805 | EPA 60105
7782492 Selenium, Total BRL mg/Kg 52 1| 050304 1805 | EPA 60108’
7440-22-4 Silver, Total BRL mg/Kg i3 1 050304 18:05 EPA 60108’
7440-28-0 Thallium, Total BRL mg/Kg 13 1 050304 18:05 | EPA 6010B'
7440-66-6 Zinc, Total 330 mg/Kg 130 1 05-03-04 18:05 EPA 6010B'
Method Reference:  Test Methods for Evaluating Solid Waste, LIS EPA, SW-846, Third Edition, Update Ill (1996).

Report Notations:

Resuits are reponed on a dry weight basis.

BRL  Indicates concentration, if any, is below reporting limit for analyte. Reporting fimit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

DF  Dilution Factor.




GROUNDWA
ANALYTICAL

Trace Metals

Field I1D: SD12-B Matrix: Soil

Project: Saugas Iron Works/316337 Conitainer: 250 ml Glass

Client: CH2M Hill Preservation: Cool

Laboratory (D: 7215907 Percent Sofids: B2

Sampled: 04-29-04 10:33

Received: 04-29-04 19:00

Analysis Method OC Baich ID Prep Method Prepared Sample Weight Instryment 1D Analyst

EPA 6010B" MB-0344-§ EPA 3050B 05-03-04 11:40 0.5g WCP-1 PE 3000 CRL

EPA 747 1A% MP-1581-8 EPA 7471A 05-04.04 07:30 0.6g CVAA-1 PEFIMS CRL

Antimony, Total mg/Kg 1.2 1 05-03-04 18:09 EPA 6010B°

7440-38-2 Arsenic, Total 1.9 mg/Kg 1.2 1 05-03-04 1B:09 EPA 60108’
7440-41-7 Beryllium, Total BRL mg/Kg 0.47 1 05-03-04 18:09 EPA 60108’
7440-43-9 Cadmium, Total BRL mg/Kg 0.58 1 05-03-04 18:09 EPA 60108'
7440-47-3 Chremium, Total 15 mg/Kg 12 1 05-03-04 18:09 EPA 60108’
7440-50-8 Copper, Total BRL mg/Kg 23 1 0507-04 16:01 EPA 60108’
7439-92-1 Lead, Total 19 mg/Kg 12 t 05-03-04 18:09 EPA 60108'
7439-97-6 Mercury, Total BRL mg/Kg 0.04 1 05-04-04 12:50 EPA 7471A7
7440-02-0 Nickel, Total 14 mg/Kg 12 1 05-03-04 18:09 | EPA 60108° |
7782-49-2 Selenium, Tofal BRL mg/Kg 23 1 05-03-04 18:09 FPA 6010B"
7440-22-4 Silver, Total BRL mg/Kg 5.8 1 05-03-04 18:09 EPA 6010B'
7440-28-0 Thallium, Total BRL mg/Kg 58 1 05-03-04 18:09 EPA 60108’
7440666 Zinc, Total \ BRL mgKg 58 1 050304 18:09 | EPA 6010B"

Method Reference: Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Lipdate i1l {1996),
Results are reported on a dry weight basis.

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the Jowest concentration that can be
reliably quastified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

DF  Dilution Factor.




GROUNDWA
ANALYTICAL

Trace Metals

Field ID: SD12C Matrix: Soil

Project: Saugas tron Works/316337 Container: 250 mb Glass

Client: CHZM Hill Preservation: Cool

Laboratory ID:  72159-08 Percent Solids: 39

Sampled: 04-29-04 10:35

Received: 04-29-04 19:00

Analysis Method QC Baich ID Prep Method Prepared le Weigh Instrument | Agnalvst

EPA 6010B" MB-0344-5 EPA 30508 05-03-04 11:40 05g ¥CP-1 PE 3000 CRL

EPA 747147 MP-1581-5 EPA 747 1A 05-04-D4 07:30 D6g CVAA-T PE FiMS CRL
7440-36-0 Antimony, Tota BRL mg/Kg 2.5 1 05-03-04 18:14 EPA s0108!
7440-38-2 Arsenic, Total 9.4 mg/Kg 2.5 1 05.03-04 18:14 EPA 60108’
7440-41-7 Beryllium, Total BRL mg/Kg [ 1_| 050304 1813 | EPA 60108
7440-43.9 Cadmium, Total 1.3 mg/Kg 1.2 1 | 050304 18:14 | EPA 60108

L 7440-47-3 Chromium, Total 59 mg/Kg 25 1 | 050304 18713 EPA 50103'%
7440-50-8 Copper, Total | BRL mg/Kg 50 1 _| 050704 1605 | £PA 60108
7439-92-1 Lead, Total 81 mg/Kg 25 _ | 1 | 050304 1814 | ppa 6010314[
7439-97-6 Mercury, Total 0.19 mg/kg | 0.082 1 05-04-04 12:53 J EPA 7471A7 |

|_7440-02-D Nickel, Total 41 | mgikg i 25 1 | 050304 18:14 | £pa 60108

| 7782-492 Selenium, Total | BRI mgiKg | 50 1 050304 18:14 | EPA 60108

| 7440-22-4 Silver, Total BRL mgKg | 12 1 050304 18:13 | EPA 60108
7440-28-0 Thallium, Total BRL mg/Kg | 12 V| 050304 18:14 | EPA 60101
7440-66-6 Zinc, Total 270 | mgKg | 120 1 050304 18:13 | EPA 60108’

Method Reference:  Test Mathods for Evaluating Solid Waste, LIS EPA, $W-846, Third Edition, Update il (1996).

Resuits are reported on a dry weight basis.
Report Notations: BRL Indicates concentration, if any, is below reporting lirnit for analyte. Reponiing limit is the lowest concentration that can be

reliably quantified under routine

DF  Dilution Factor.

laboratory opemating conditions. Reporting limits are adjusted for sample size and dilution.




GROUNDWA
ANALYTICAL

Field 1D:
Project:
“Client:

Laboratory 1D:
Sampled:
Received:
Analysis Mathod
EPA 60108'
EPA 7471A7

Trace Metals
SD16-A
Saugas Iron Works/316337
CH2M Hill
72159-09
04-29-04 14:01
04-29.04 19:00
QC Baich ID Prep Method Prepaved
MB-0344S £PA 2050B 05-03-04 11:40
MP-1581-5 EPA 747TA 05-04-04 07:30

Matrix:
Container:
Preservation:

Percent Solicls:

Soil
250 mL Glass
Cool

42

Instrument ID

¥P-1 PE 3000
CYAA-F FE FINMS

7440-36-0 Antimony, Total BRL mg/Kg 1
7440-38-2 Arsenic, Total 12 mg/Kg 1
7440-41-7 Beryllivm, Total BRL mg/Kg 1 18:17 EPA 6010B"
7440-43 9 Cadmium, Total 19 mg/Kg 1.2 1 05-03-04 18:18 EPA 60108"
7440-47-3 Chromium, Total 57 mg/Kg 23 1 05-03-04 18:17 EPA 60108’
7440-50-8 Copper, Total 56 mg/Kg 46 1 05-07-04 16:17 EPA 60108' |
7439-92-1 Lead, Total 230 mg/Kg 23 1 050704 16:18 EPA 6010B'
743997 6 Mercury, Total 0.21 mg/Kg 0.077 1 05-04-04 12:56 EPA 7471A%
7440-02-0 Nickel, Total 47 mg/Kg 23 1 05-03-04 1818 EPA 6010B'
7782-49-2 Selenium, Total BRL mg/Kg 46 1 05-03-04 18:18 EPA 60108’
7440-22-4 Silver, Total BRL me/Kg i2 1 05-03-04 18:17 EPA 60108’
7440-28-0 Thaliium, Total BRL mg/Kg 12 1 05-03-04 18:18 EPA 60108'
| 7440666 Zine, Total 280 mg/Kg 120 1 | 050304 1817 | EPA 6010B

Method Reference:

Report Nolations

Test Methods for Evaluating Solid Waste, US EPA, SW-B46, Third Edition, Update Il {1 9%6).

Results are reported on a dry weight basis.

BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit fs the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

DF  Dilution Factor.




GROLINDWATER
ANALYTICAL

Trace Metals

Field 1D: SD16-B Matrix: Soil

Project: Saugas Iron Works/316337 Container: 250 il Glass

Chient: - CH2M Hill Preservation: Cool

Laboratory ID: 72159-10 Percent Solids: 71

Sampled: 04-29-04 14:03

Received: 04-29.04 19:00

Anatysis Method QC Bach 1D Prep Method Prepared Sample Weight Instrument 1D Analvst

EPA 50108’ MB-0344-5 EPA 30508 050304 11:40 05g ICP-1 PE 2000 CRL

EPA 7471A7 MP-1581-5 EPA 74T1A 05-04-04 07:30 06g CVAAL FEFIMS CRL

Antimony, Total mg/Kg 1.4 1 05-03-D4 18:22 EPA 6010B"

7440-38-2 Arsenic, Total 2.2 mg/Kg 1.4 1 05-03-04 18:22 EPA 60108'
7440-41-7 Beryllium, Total BRL mg/Kg 0.54 1 050304 18:21 EPA 60108"
7440-43-9 Cadmium, Total BRL mg/Kg | 0.68 1 05-03-04 18:22 EPA 6010R'
7440-47-3 Chromium, Total 18 mg/Kg | 14 i 05-03-04 18:21 EPA 60108"
7440-50-8 Copper, Total BRL mg/Kg | 27 1 050704 16:22 EPA 60108’
7439-92-1 Lead, Total 17 mg/Kg | 14 1 050704 16:22 [ Epa GOIOILJ
7439976 Mercury, Total 0.056 mg/Kg | 0045 1 050404 12:55 | EPA 747147
7440-02-0 Nickel, Total 18 mg/lkg | 12 * | 050304 1822 | gpa0108' |
7782-49-2 Selenium, Total [ BRL mgKg | 27 1_| 050304 1822 | FpA 60108
7440224 Silver, Total | BRL mg/Kg 6.8 1 050304 18:21 | EpA 50108
7440-28-0 Thallium, Total | BRL mg/Kg 6.8 1| 050304 1822 | Epa 60108

@4066—6 Zinc, Total [ BRL mg/Kg 68 | 1 05-03-04 18:21 | fPA 60108’

Method Reference:  Test Methoxds for Evaluating Solid Waste, US EPA, 5W-B46, Thind Edition, Update 1N (1996).

Resuhs are reported on a dry weight basis.
Report Notations:

DF  Dilution Factor.

BRL Indicates concentration, if any, is below reporting limit for analyte.
reliably quantified under routine laboratory operating conditions. R

Reporting limit is the lowest concentration that can be
eporting limits are adjusted for sample size and dilution.




GROUNDWA
ANALYTICAL

Trace Metals
Field 1D: SD16-C Matrix: Soil
Project: Saugas Iron Works/316337 Container: 250 ml Glass
Client: CH2M Hill Preservation: Cool
laborstory ID:  72159-11 Percent Solids: 36
Sampled: 04-29-04 14:05
Received: 04-29-04 19:00
Analysi QC Batch ID Prep Method Prepared Sample Weight Ipstrument 1D Analyst
EPA 60108’ MEB-0344-5 EPA 3050B 05-03-04 11:40 05g KP-1 FE 3000 CRL
EPA 7471A°% MP-1581-S EPA 74T71A 05-0404 07:30 06g TVAA-I PE FIMS CRL

EPA 6010B'

7440-36-0 Antimaony, Total mg/Kg 1 H
7440-38-2 Arsenic, Total 32 mgXKeg | 27 ' | 050304 1826 | EPA 60108
7440-41-7 Beryllium, Total BRL mgKg | 1.1 1 | 050304 18:26 EPA 60108"
74401439 Cadmium, Total 2.6 mgKg | 1.3 1 | 050304 18:26 | EPA 60108
7440-47-3 Chromium, Total 180 mgKg | 27 1 05-03-04 18:26 | EPA 60108°
7440-50-8 Copper, Total 120 mgKg | 54 1 05-07-04 16:26 | Epa 501034
7439-92-1 Lead, Total 190 mg/Kg | 27 | "1 " 0507.04 16226 ‘ __EPA 60108’

| 7439976 Mercury, Total 0.16 | “mgkg 0092 | 1 | 050404 1302 | EPA 7471A°
7440-02-0 Nickel, Total 39 mg/Kg 27 | 05-03-04 18:26 | EPA 6O10R
7782-49-2 Selenium, Total BRL mg/Kg 54 1 05-03-04 18:26 | EPA 6010B' |
7440-22-4 Silver, Total BRL mg/Kg 13 1 05-03-04 18:26 EPA 60108’
7440-28-0 Thallium, Total BRL me/Kg 13 1 05-03-04 18:26 EPA 6010B'
7440-666 Zinc, Total 700 | meng 130 1 [ 050304 18:26 | ErAc010B' |

Method Reference:  Test Methods for Evaluating Solid Waste, U5 EPA, SW-846, Third Edition, Update NI (1996),

Results are reported on a dry weight basis.
Report Nolations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be

reliably quantified under routi

DF  Dilution Factor.

ne lahoratary operating conditions. Reporting limits are adfusted for sample size and dilution.




GROUNDWA
ANALYTICAL

Trace Metals

Field [D: EB4

Projeci: Saugas Iron Works/316337

Client: CH2M Hill

Laboratory ID:  72159-13

Sampled: 04-29-04 14:10

Received: 04-29-04 15:00

Analysis Method OC Bawch 1D Prep Methad Prepared
EPA 6010B" MB-1081-W EPA 3010A 05-03-04 10:40

EPA 7470A MP-1499-w EPA 7470A 05-04.04 10:30

Matrix:

Container:
Preservation:

Preserved:

Sample Volume

50 mL
25 mL

Aqueous
250 ml Plastic
HNGO3 / Cool

04-29-04 14:10

Instrument 1D Analyst
ICP-2 PE 3300 MWR
CVAA-1 PE FIMS CRL

7440-36-0 Antimony, Total ) BRL mg/L 0.06 1
7440-38-2 Assenic, Total BRL mg/L 001 1 1 050404 14:32 EFA 60108"
7440-41-7 Berylitum, Total BRL mg/L 0.004 1 05-04-04 14:31 EPA 6010B' |
7440-43-9 Cadmium, Total BRL mg/L 0.005 1 05-04-04 14:32 EPA 60108} <I
| 7440-47-3 Chromium, Total ] BRL mgll | 001 | 1 | 050404 1431 | EPAcoIon |
| 7440-50-8 Copper, Total BRL mgl. | 0025 | 1 | 050404 1431 | EPA 60108
| 7439921 Lead, Total BRL mg/L | 0005 | 1 | 050404 1432 | EPA 60105
7439-97 6 Mercury, Total BRL mg/l 00002 | 1 05-04-04 15:01 EPA 7470A°
[ 7440020 Nickel, Total BRL mg/L 0.04 i 05-04-04 14:32 EPA 60108’
7782-49-2 Selenium, Total BRL ) mg/L 0.05 T 05-04-04 14:32 EPA 60108B'
7440-22-4 Silver, Total BRL mg/L 0.007 1 05.04-04 14:31 EPA 6010B!
7440-280 Thallium, Total BRL mgl | o002 1 050404 14:32 EPA 60105'
7440-66-6 Zinc, Total BRL mgL | 02 1_ | 050404 1432 | EPA 60108

Method Reference:  Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update 11l {1996).

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

DF  Dilution Factor.




GROUNDWA
ANALYTICAL

Field ID:
Project:
Client:

Laboratory ID:
Sampled:
Received:
Extracted:
Cleaned Up:
Analyzed:

SD11-A
Saugus Iron Works/3 16337
CH2M Hill

72159-01
04-29-04 09:25
04-29404 19:00
05-04-04 16:30
05-07-04 11:30
05-08-04 13:32
ur

EPA Method 8270C
Polynuclear Aromatic Hydrocarbons by GC/MS

Matrix: Soil

Container: 250 mlL Glass
Preservation: Cool

QC Batch 1D: SV-1440-P
Instrument 1D: MS-3 HP 5890
Sampie Weight: 16g

Final Volume: 1mL

Percent Solids: 32

Dilution Factor: 1

Maphthalene
2-Methylnaphihaiene |
Acenaphthylene BRL ug/Kg 990 ]
Acenaphthene BRL ug/Kg 990
Fluorene BRL ug/Kg 990
Phenanthrene BR1 ug/Kg 590 T
120-12-7 Anthracene BRL ug/Kg 990 __{
206-44-0 Fluoranthene BRL ug/Kg | 990
‘_129-—00—0 Pyrene BRI ug/Kg 990
56-55-3 Benzofalanthracene BRL ug/Kg 990
218-01-9 Chrysene BRL ug/Kg 990
205-99-2 Benzofbliluoranthene BRL ug/Kg 990
207-08-9 Benzolk)fluoranthene BRL ug/Kg | 990
50-32-8 Benzolalpyrene BRL ug/Kg | 990 ]
193-39-5 indeno[1,2,3-c,dlpyrene BRL ug/Kg 990 4‘
53-70-3 Dibenzola,hlanthracene | BRI ug/Kg [ 990 !
[ 1912422 Benzo[g,h, ilperylene | BRL ug/Kg 990 |
QG Surtogate Compound. -~ = T Spik =
Nitrobenzene-ds 62 % 30-130 %
| 2-Fluorobiphenyl 20,000 [ 12,000 60 % 30-130% 4{
| Terphenyl-die 20,000 | 12,000 60 % 30-130 % ]
Method Reference:  Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update 1) (1996). Sample extraction performed

Report Notations:

by EPA Method 3545. Cleanup performed by EPA Method 3630C. Results are reported on a dry weight basis.

BRI

Indicates concentration,
reliably quantified unde:

if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
r routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.




GROUNDWA
ANALYTICAL

EPA Method 8270C
Polynuclear Aromatic Hydrocarbons by GC/MS

Field 1D: SD11-B Matrix: Soil

Project: Saugus Iron Works/216337 Container: 250 mL Glass

Client: CH2M Hill Preservation: Cool

Laboratory 1D: 7215902 QC Batch ID: SV-1440-P

Sampled: 04-29-04 0°9:27 Instrurment 1D: MS-3 HP 5890

Received: 04-29-04 19:00 Sample Weight: 16 g

Extracted: 05-04-04 16:30 Final Volume: 1mL

Cleaned Up: 05-07-04 11:30 Percent Solids: 36

Analyzed: 05-08-04 14:50 Dilution Factor: 1

Analyst: T

_91-20-3 Naphthalene ug/Kg 870
91-576 2-mMethylnaphthalene BRL ) ug/Kg 870
208-96-8 Acenaphthylene 7 BRL ug/Kg 570
83-32-9 Acenaphthene BRL ug/Kg 870
86-73-7 Fluorene BRL ug/Kg 870
85018 Phenanthrene BRL ug/Kg 870
120-12-7 Anthracene BRL ug/Kg 870
206440 Fluoranthene BRL ug/Kg 870
129-00-0 Pyrene BRL ug/Kg 870
56-55-3 Benzo[alanthracene BRL ug/Kg 870
218019 Chrysene BRL ug/Kg 870 ]
205-99-2 Benzo[blfluoranthene BRL ug/Kg 870
207-08-9 Benzo[k}fTucranthene BRL ug/Kg 870
50-32-8 Benzolajpyrene BRL ug/Kg 870
193-39-5 Indeno[1 2,3, dlpyrene BRL ug/Kg 870
53-70-3 Dibenzo[a,h)anthracene BRL ug/Kg 870 ;
191-24-2 Benzalg,h,iperylene BRL ] 870 ﬂ
Nitrobenzene-d5 18,000 | 12,000 65 % 30-130 %
2 Fluorobiphenyl 18,000 | 10,000 59 % ~ 30-130%
Terphenyl-d14 18,000 | 12,000 68 % 30-130%

Method Reference:  Test Methods for Evaluating Solid Waste, US EPA, SW-845, Third Edition, Update 1Il (1996). Sample extraction performed
by EPA Method 3545. Cleanup performed by EPA Method 3630C. Resulis ane reported on a dry weight basis.

Report Notations: BRL  Indicates concentration, if any, is befow reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.




Field ID:

) Project:
Client:
Laboratory 1D:
Sampled:
Received:
Extracted:
Cleaned Up:
Analyzed:
Analyst:

GROUNDWA
ANALYTICAL

Polynuclear

SD11-C

Saugus Iron Works/316337

CH2M Hilr

7215903

04-29-04 09:29
042904 19:00
05-04-04 16:30
05-07-04 11:30
05-08-04 16:09

EPA Method 8270C

h-:'athalene

Aromatic Hydrocarbons by GC/MS

Matrix: Sail
Container: 250 mL Glass
Preservation: Cool

QC Batch 1D-: SV-1440-p
Instrument 1D: M5-3 HP 5890
Sample Weight: 16 g

Final Volume: T mL

Percent Solids: 38
Dilution Factor: 1

91-57-6 2-Methylnaphthalene | BRL
208968 | Acenaphthylene J BRL
53-32-9 | _Acenaphthene | BRL
86-73-7 Fluorene BRL
85-01-8 Phenanthrene | BRL
120-12-7 Anthracene r BRL
206440 Fluoranthene BRL
129-00-0 [ Pyrene BRL
56-55-3 | Benzo[aJanthracene | BRL
218019 [ Chrysene | BRL
205-59-2 l Benzo[b]fluoranthene BRL
207-08-9 BenzolkJfluoranthene BRL
| Benzolajpyrene BRL
Indenof1,2,3-c,dlpyrene | BRL
Dibenzo[a,bhlanthracene T BRL

| _Benzo[g, h,ilperylene 1

BRL

_Nitrobenzene-ds 17,000 | 11,000 62 % 30-130 %
2-Flucrobiphenyl ! 17,000 | 8,900 | 52 % 30-130 %
Terphenyl-d14 17,000 | 12,000 | 71 % 30-130 %

Method Reference:  Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update {1l (1996). Sample extraction performed

by EPA Method 3545, Cleanup performed by EPA Method 3630C. Results are reported on a dry weight hasis.
Report Notations: BRL  Indicates concentration, i any, is below reporting limit for analyte. Reporting limit is the: lowest conceniration that can be

reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sampie size and dilution.




GROUNDWA
ANALYTICAL

EPA Method 8270C
Polynuclear Aromatic Hydrocarbons by GC/MS

Field 1D: Dup 7 Matrix: Soil
Project: Saugus fron Works/316337 Container: 250 mL Glass
Client: CHZM Hill Preservation: Cool
Laboratory 1D: 721594 QC Batch ID: SV-1440-P
Sampled: 04-29-04 00:00 Instrument |D: MS-3 HP 5890
Received: 04-29-04 19-00 Sampie Weight: 15¢
Extracted: 05-04-04 16:30 Final volume: TmL
Cleaned Up: 05-07-04 11:30 Percent Solids: 31
Analyzed: 05-08-04 16:48 Dilution Factor: 1
Analyst: nr
Naphthalene u/Keg 1,000
91-57-6 2-Methylnaphthalene BRL ug/Kg 1,000
208-96-8 Acenaphthylene BRL ug/Kg 1,000
83-32-9 Acenaphthene BRI ug/Kg 1,000
86-73-7 Fluorene ) BRL ug/kg 1,000
85-01-8 Phenanthrene BRL
120-12-7 Anthracene BRL
206440 Fluoranthene BRL
129000 Pyrene BRL
56-55-3 Benzofa]anthracene BRL
218-01-9 Chrysene BRL
205-99-2 Benzo[bifluoranthene BRL
207-08-9 Benzo[kIfluoranthene BRL
50-328 Benzola]pyrene BRL
193-39.5 Indeno(1,2, 3-¢,dlpyrene BRL
53-70-3 Dibenzola,hlanthracene BRL
[ 191-242 | Benzolg,h,ilperylene { BRL
Nitrobenzene-d5 21,000 33 %
2-Fluorobiphenyl - 21,000 | 12,000 55 % 30-130 %
| Terphenyl-d14 21,000 | 14,000 69 % 30-130 % ]

Method Reference:  Test Methods for Evaluating Solid Wasie, US EPA, SW-B46, Third Edition, Update 1l (1996). Sample extraction perfomed
by EPA Method 3545. Cleanup performed by EPA Method 3630C. Resulls are reported on a dry weight basis.

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.




GROUNDWA
ANALYTICAL

Polynuclear Aromatic Hydrocarbons by GC/MS

EPA Method 8270C

Field ID-: Dup 8 Matrix: Soil

Project: Saugus Iron Works/316337 Container: 250 mL Glass
Client: ~ CH2M Hill Preservation: Cool
Labotatory ID:  72159-05 QC Batch 1D SV-1440-p
Sampled: 04-29-04 00:00 Instrument 1D: MS-3 HP 5890
Received: 04-29-04 19:00 Sample Weight: 16g
Extracted: 05-04-04 16:30 Final Volume: 1mL

Cleaned Up: 05-07-04 11:30 Percent Solids: 37

Analyzed- 05-08-04 17:28 Dilution Factor: 1

Analyst: nr

1-20-3 Naphthalene ug/Kg 850
91-576 2-Methylnaphthalene | BRL ug/kg 850
208968 | Acenaphthylene ; BRI ug/Kg 850
83-32-9 Acenaphthene \ BRL ug/Kg &50

| 86-73-7 Fluorene BRL vg/kg | 850
85-01-8 Phenanthrene BRL ug/Kg 850
120-12-7 Anthracene | BRL ugiKg 850
206-44-0 Fluoranthene BRL I upiKg 850
120000 Pyrene BRL ug/Kg 850 i
56-55-3 Benzolalanthracene BRL ug/Kg 850
218-01-9 Chrysene BRL ug/Kg 850
205-99-2 Benzolblluoranthene BRL ug/Kg 850
207-08-9 Benzofklfluoranthene BRL ug/Kg 850
50-32-8 Benzo[alpyrene BRL | ugKg | 850
193-39-5 Indenol1,2, 3-¢, dlpyrene BRL I ugikg | 850
53-70-3 Dibenzo[a,hJanthracene BRL | wgkg | 850
191-24-2 Benzo[g, h,iJperylenc J BRL | ugiKg | 850

AC Sury IpARITR ; - OC Limits
Nitrobenzen 30-130 %
2-Flugrobiphenyl 17,000 | 9,000 30-130 %
Terphenyl-d14 17,000 | 12,000 30-130 % B

Method Reference:  Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update 111 {1996)_ Sample extraction performed

by EPA Method 3545_ Cleanup performed by EPA Method 3630C. Results are reported on a dry weight hasis.
Report Notations: BRL  Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be

reliably quantified under rotine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.




GROUNDWA
ANALYTICAL

Field ID:
Project:
Client:

Laboratory 10-
Sampled:
Received:
Extracted:
Cleaned Up-:
Analyzed:

SD12-A

Saugus Iron Works/316337

CH2M Hill

72159-06
04-29-04 10:31
04-29-04 19:00
05-04-04 16:30
05-07-04 11:30
05-10-04 14:59
T

EPA Method 8270C
Polynuclear Aromatic Hydrocarbons by GC/MS

Matrix:
Container:
Preservation:

QC Batch ID:
Instrument [D:
Sample Weight:
Final Volumne:
Percent Solids-
Dilution Factor:

Soil
250 mL Glass
Cool

SV-1440-p
MS5-3 HP 5890
15g

1mL

37

1

Naphthalene

91-57-6 2-Methylnaphthalene | | ug/Kg 880 T
208-96-8 Acenaphthylene | BRL I ugKe 880 R

833279 Acenaphthene [ BRL | ugKg | 880 |
86737 Fluorene BRL | ugKg | 880 )
85-01-8 | “Phenanthrene BRL | ugiKg 1 } 880 j
120-12-7 Anthracene ‘ BRL | ugKg | 880 4
206-44-0 Fluoranthene J 1,600 | ugkKg | 880 i
125000 Pyrene | 1,300 | ugKg | 880 ]
56-55-3 Benzolalanthracene ﬁ BRL ug/Kg | 880

| 218-01-9 Chrysene \ BRL ug/Kg 880
205-99-2 Benzo[blfluoranthene 1,200 ug/Kg 880
207-08-9 Benzo[kifluoranthene BRL ug/Kg 880 4‘

.3-32-8 Benzola)pyrene BRL ug/Kg ﬁ 880 !
193395 Indenof1,2,3-c,dipyrene ; BRL ug/kg | B80 ]
53-70-3 Dibenzo[a,hJanthracene | BRL ug/kg | 880 ’
191-24-2 | “Benzolg,h, iperylene | BRL ug/Kg | 280 N
Nitrobenzene-d5 18,000 | 12,000 66 % [ 30-130%
2-Flucrobipheny! | 18,000 | 11,000 64 % 30-130%
Terphenyl-di4 | 18,000 | 13,000 70 % 30-130%

Methiod Reference:  Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update It
by EPA Method 3545. Cleanup performed by EPA Method 3630C. Results are repol

poriing limit for anakyte. Reporting limit is the: lowest concentration that can be
Y operating conditions. Reporting limvits are adjusted for sample size and dilution.

Report Notations:

BRL

Indicates concentration, if any, is below rey
reliably quantified under routine laborato

(1996). Sample extraction performed
rted on a dry weight basis.




ANALYTICAL

Field ID:
Project:
Client:

Laboratory 1D
Sampled:
Received:
Extracted:
Cleaned Up:
Analyzed:
Analyst:

: EPA Method 8270C
Polynuclear Aromatic Hydrocarbons by GC/MS

SDi12B Matrix: Soil

Saugus Tron Works/316337 Container: 250 ml Glass
CH2ZM Hill Preservation: Cool
7215907 QC Batch ID: SV-1440-P
04-29-04 10:33 Instrument 1D: MS-3 HP 5890
04-2904 19:00 Sample Weight: 15g

05-04-04 16:30 Final Volume: TmL
05-07-04 11:30 Percent Solids: 82

05-10-04 15:39 Dilution Factor: 1

nr

i

Naph"thalene

91-57-6

2-Methyinaphthalene

|
208968 Acenaphthylene ] BRL ugKg | 400
83-32-9 Acenaphthene | BRL ug/Kg | 400
86737 Fluorene l BRL L_usKg | 400 %
85-01-8 | Phenanthrene J BRL }‘ ug/Kg | 400
120-12-7 | _Anthracene | BRL | |
;A)m-o | Flucranthene r BRL [
129-00-0 | Pyrene J BRL ]
5655-3 | Benzofalanthracene | BRL |
218019 | Chrysene ] BRL
205-99-2 | Benzofbjfluoranthene ! BRL ug/Kg 400
207-08-9 | Benzo[kifluoranthene l BRL
50-32.8 | Benzo[a)pyrene J
| 193-39.5 [_ Indeno[1,2,3-c.dipyrene |
| 53-70-3 | Dibenzofa, hlanthracene ]
[ 191-24-2 I Benzolg,h, iperylene |
Nitrobenzene-ds 8, 5,300 66 % 30-130 %
|_2-Fluorobipgheny] 8,000 | 6,000 74 % 30-130 %
| Terphenyl-d14 8,000 | 6,100 76 % 30-130%
Method Reference:  Test Methods for Fvalsating Solid Waste, US EPA, 5W-846, Third Edition, Update IN (1 996). Sample extraction performed
by EPA Method 3545. C leanup performed by EPA Method 3630C. Results are reported on a dry weight basis,
Report Notations: BRL Indicates concentration, if any, is below raporting limit for analyte. Reporting limit s the lowest toncentration that can ba

reliably quantified under routine laboratory operating conditions.

Reporting fimits are adjusted for sample size and dilution.

iy



ANALYTICAL
-EPA Method 8270C

~ Polynuclear Aromatic Hydrocarbons by GC/Ms

Freld 1D: sD12-C Matrix: Soil
-Project: Saugus lron Woirks/316337 Container: 250 mt Glass
Client: CH2M Hill Preservation: Cool
Laboratory ID: 7215908 QC Batch 1D: SV-1440-P
Sampied: 04-29-04 10:35 Instrument ID: MS-2 HP 5890
Received: 042904 19:00 Sample Weight: 15g
Extracted: 05-04-04 16:30 Final Volume: 1mlL
Cleaned Up: 05-07-04 11:30 Percent Solids: 39
Analyzed: 05-10-04 16:19 Dilution Factor: 1
Analyst: nr
91-20-3 Naphthalene
91-57-6 I 2-Methylnaphthalene BRL ug/Kg 820
208-96-8 Acenaphthylene BRL ug/Kg 820
83-32-9 Acenaphthene BRL ug/Kg 820
B6-73-7 Fluorene BRL ug/Kg | a20
| 85018 | Phenanthrene BRL ugiKg | a20
120-12-7 Anthracene BRL ug/Kg | 820
206-44-0 Fluoranthene BRL ugKg | 820
129-00-0 Pyrene BRL ug/Kg 820 4{
56-55-3 Benzolalanthracene BRL ug/Kg 820
218-01-9 Chrysene BRL ug/Kg 820
205-99-2 Benzofblluoranthene BRL ug/Kg 820 N
207089 Benzo[lklfluoranthene BRL ug/Kg | 820
50-32-8 Benzofalpyrene BRL ug/Kg 820
193-39-5 Indeno[1,2, 3¢ dlpyrene BRL ug/Kg 820
53-703 Dibenzola,hlanthracene BRL ug/Kg 820
[ 191-242 Benzo[g, h,ilperylene BRL ugkg | 820
Nitrobenzene-d5 17,000 9,100 55 % 30-130%
2-Fluorobiphenyl 17,000 | 9,000 55 % 30-130 %
ITerphenyl-dM- 17,000 | 10,000 63 % 30-130 %

Method Reference:  Test Methods for Evaluating Solid Waste, LS EPA, SW-846, Third Edition, Update Il {1996). Sample extraction performed
by EPA Method 3345, Cleanup pertormead by EPA Mathod 3630C. Results are reported on a dry weight basis,

Report Notations: BRL  Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reposting limits are adjusted for sample size and difution.




GROLINDOWA
ANALYTICAL

EPA Method 8270C

'I"b'lynuclear Aromatic Hydrocarbons by GC/MS

Field ID: SD16-A Matrix:

Project: Saugus Iron Works/216337 Container:
Client: CH2M Hill Preservation:
Laboratory ID: 7215909 QC Batch 1D:
Sampled: 04-29-04 14:071 Instrument 1D:
Received: 04-29-04 19:00 Sample Weight:
Extracted: 05-04-04 16:30 Final Volume:
Cleaned Up: 05-07-04 11:30 Percent Solids:
Analyzed: 05-10-04 16:58 Dilution Factor;

207-08-9

193-39-5

Report Notations:

Ni;wrobehzeé-wdsu
2-Fluorobiphenyt

Terphenyl-di14

Method Reference:  Test Methods for
by EPA Method 3545, Cleanup performed by EPA M

BRL Indicates concentration, if any, is below reporting limit for analyte
reliably quantified under routine laboratory operating conditions.

nr

Maphthalene
2-Methylnaphthalene

Acenaphthylene _
Acenaphthene

Fluorene

Phenanthrene

Anthracene
Flugranthene

Benzo[a]anthracene

Benzofbfluoranthene
Benzo[kliluoranthene
Benzo[alpyrene
Indeno]1 2,3-c,dlpyrene
Dibenzo[a,h]qnthracene
Benzo[gh,ilperyiene

Evaluating Solid Waste, US EPA, SW.8

Soil
250 mL Glass
Cool

S$V-1440-P
MS5-3 HP 5890
15¢g

TmL

42

46, Third Edition, Update 111 (1996). Sample extraction perfonmed
thod 3630C. Results are reported on a dry weight hasis.

- Reporting limit is the lowest concentration that can be
Reporting limits are adjusted for sample size and difution.




ANALYTICAL

Field ID:
Project:
Client:

Laboratory iD;

Sampled:
Received:
Extracted:-

Cleaned Up:

Analyzed:
Anal lyst:

EPA Method 8270C
Polynuclear Aromatic Hydrocarbons by GC/Ms

SD16-B
Saugus Iron Works/3163327
CH2M Hill

7215910
04-29-04 14:03
04-29-94 19.00
05-04-04 16:30
05-07-04 11:3p
05-10-04 17-38
Hr

Phenanthrene
Anthracene

—_
Benzolalanthracene

Chrysene
Benzo[b)fluoranthene

Indeno|1 2.3-cdlpyrene
Dibenzola,hja nthracene
Benzo[g,h,i]perylene

ion, if any, is below reporting
reliably quantified under routine laboratory operatl

limit for an,
ing conditi

Matrix: Soil
Container 250 mL Glass
Preservation: Cool

QC Baich ID: SV-1440-p

instrument ID: MS-3 HP 5890
Sample Weight: 14 g

Final volume: TmlL

Percent Solids: 71

Dilution Factor: 1

zlyte. Reporting limit is the lowest concentration that can be

ons. Reporting limits are adjus

ted for sample size and dj lution.
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ANALYTICAL

o EPA Method 8270C
Polynuclear Aromatic Hydrocarbons by GC/Ms

Field 1D: SD16-C Matrix: Soil
Project: Saugus Iron Works/316337 Container: 250 ml Glass
Client: CH2M Hill Preservation: Cool
Laboratory ID:  72159-11 QC Batch ID: SV-1¢40-p
Sampled: 04-29-04 14-05 Instrument |D: MS-3 HP 5890
Received: 04-29-04 19:00 Sample Weight: 15¢
Extracted: 05-04-04 16:30 Final Volume: TmL
Cleaned Up: 05-07-04 11:30 Percent Solids: 36
Analyzed: 05-10-04 18:17 Dilution Factor: 1

Analyst: uT

Acenaphthene
Fluerene
85-01-8 | Phenanthrene
120-12-7 Anthracene
206-44-0 2,100
Pyrene 1,800
Benzofalanthracene

Chrysene 1,100
Benzolhlfluoranthene

193-39-5

| 53-703 [ Dibenzola, hlanthracene
191-24-2 Benzolg,h, ilperylene

e —

QG Sur

robeﬂiené—dS
2-Fluorobipheny! | 30-130 %

Terphenyl-d14 30-130 %

Method Reference:  Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update I (1996). Sample extraction performed
by EPA Method 3545. Cleanup performed by EPA Method 3630C. Results are reported on a dry weight basis.

Report Notations: BRL Indicates concentration, if any, is helow reporting limit for analyre. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and difution.
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ANALYTICAL

. EPA Method 8270C

Semivolatile Organics by GC/MS
Field 1D: EB4 Matrix: Aqueous
Project: Saugus Iron Works/316337 Container: T L Amber Glass
Client: CH2ZM Hill Preservation: Cool
Laboratory 103: 72159-12 QC Baich |1D: SV-1490-F
Sampled: 04-29-04 T14:10 instrument 10 MS-6 HP 6390
Received: 04-29-04 19:00 Sample Volume: 850 mL
Extracted: 05-06-04 13:00 Final Volume: TmiL
Analyzed: 05-11-04 23:11 Dilution Factor: 1

Analyst: ur

o

62750

. N—Nitroéodnmethylamlne

110-86-1 Pyridine

Phenol
62-53-3 Aniline
111-44-4 _Bis(2-chioroethyl) ether
95-57-8 2-Chlorophenaol
541-73-1 1,3-Dichlorobenzene
10646-7 1,4-Dichlorobenzene
100-51-6 Benzyl Alcohol

1,2-Dichlorobenzene
2-Methylphenol
Bis(2-chloroisopropyl) ether
3 and 4-Methylphenol *
N-Nitrosodi-n-propylamine

108-39-4/106-94-5

98-86-2 [ Acetophenone _ BRL o
67-729 Hexachloroethane BRL
I_ 98-95-3 Nitrobenzene BRL J_ }

78-59-1 Isophorone BRL

88-75-5 2-Nitrophenol _BRL

2,4-Dimethylphenol
111911 Bis{2-chloroethoxy} methane
120-83-2 2,4-Dichlorophenol BRL

120-621 1,24 Trichlorobenzene BRI | ugd | 6
91-20-3 Naphthalene BRL 6
106478 4-Chioroaniline BRL 6 !
87683 Hexachlorobutadiene | o BRL ug/l 6 |
|_59-50-7 4-Chlorg-3-methylphenol BRL _ ug/L [
i 91-57-6 2-Methyinaphthalene BRL | ug/L 6
| 77-47-4 | Hexachlorocyciopentadiene | BRL | ugl | 6
! 88-06-2 2,4,6-Trichiorophenol ] BRL ugllk | 6
95-95 4 2,4,5 Trichlorephenal BRL T el 6
91.58-7 |__2-Chloronaphthalene _ BRL _ ugh | 6 ]
88-74-4 | 2-Nitroaniline BRL | ug/L 6 |
i1 4-Dinitrobenzene BRL | ug/l [ ]
BRL ugll | 6

Dimethy| phthalate !
99-65-0 . 1,3-Dinitrobenzene BRL | ugll 6
| 208-96-8 | Acenaphthylene . ' BRL 7 wll | 6 |
| 606-20-2 2,6-Dinitrotoluene | BRL | ugn | & L
| 528-29-0 | 1,2-Dinitrobenzene L ERL ug/l | 6
99-09-2 3-Nitroaniline R ) BRL - | vt | 6
83-32.9 Acenaphthena . i _BRL o ugh = 6 -

51-28-5 | 2.4-Dinitrophenol 4 BRL _ ug/L‘__’_

| 100-02-7 4-Nitrophenol
132-64-9 Dibenzofuran BRL | ug/L
P T T
121-14-2 2,4-Dinitrotoluene ) BRL ug/L :




GROUNDWA
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TER
L

Agqueons
1L Amber Class
Cool

S$V-1490-F
MS-6 HP 6890
850 miL

TmL

1

EPA Method 8270C (Continued)
Semivolatile Organics by GC/MS
Field 1D: EB4 Matrix:

. Project: Saugus lron Works/316337 Container:
Client: CH2M Hill Preservation:
Laboratory 1D: 7215912 QC Batch ID:
Sampled: 04-29-04 14:10 Instrument 1D:
Received: 04-29-04 19:00 Sample Volume:
Extracted: 05-06-04 13:00 Final Volume:
Analyzed: 05-17-04 23:11 Dilution Factor:
Analyst: T

84-66-2 Diethyl phthalate BRL
7005-72-3 4-Chlorophenyl phenyl ether BRL
Fluorene BRL

4Nitroaniline BRi

534521 4,6-Dinitro-2-methylphenol _ BRL
86-30-6 N-Nitrosediphenylamine BRL
1,2-Diphenylhydrazine ° BRL
101-55-2 4-Bromophenyl! phenyl ether BRL
118-74-1 Hexachlorobenzene BRL
Pentachlorophenol BRL

Phenanthrene BRL

| 120-127 | Anthracene BRL
Carbazole BRL
84-74.2 _Bi-n -butyl phthalate BRL
206440 Fluoranthene BRL
129000 | Pyrene BRL
85-68-7 Butyl benzyl phthalate BRL
| 91947 " [ 33" Dichlorobenzidine BRL
56-55-3 Benzo[alanthracene BRL
218-019 Chrysene BRL
117-81-7 Bis(2-ethylhexyl) phthalate BRL

Di-n-octy| phthalate BRL

| 205997 | Benzoibifluoranthene BRL
207-08-9 Benzolklfluoranthene BRY
50-32.8 Benzofalpyrene BRL
193-39-5 indenof[1 .2,3-c,dlpyrene B BRL
53-70-3 Bibenzo[a,h)anthracene BRL
BRL

Benzolg,h, iperylene

2-Fluorophenol
Phenoi-ds

Nitrobenzenads ]

2-Fluorobiphenyl ' )

2,4,6- Tribromophenol 240

Terphenyl-di4 120
_ L

Method Reference:

Report Notations:

Test Methods for Evaluating Solid Waste, US EPA, SW-846, Thind Edition, Update Il (1996},

Samnple extraction performed by EPA Method 3510C.

BRL  Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the
reliably quantified under Toutine laboratory operating conditions. Reporti ng limits are adj

* Analyzed as 4-Meathylphenol.

+ Reported as sum of N-Nitrosodiphenylamine and Diphenylamine.

o Analyzed as Azobenzene,

15-110 %
15-110%
30-130%
30-130%
15-110 %

| 30-130 %
_ L 30-130%

lowest concentration that can be
usted for sample size and dilution,




ANALYTICAL

Projétt Narrative

Project: Saugus Iron Works/316337 ‘Lab 1D: 72159
Cliefit: ~ ~ CH2M Hill Received:  04-29-04 19:00

The following documentation discrepancies, and client changes or amendments were noted for this project:

1. No documentation discrepancies, changes, or amendments were noted.

The sample(s) in this project were analyzed by the references analytical method(s), and no method modifications,
non-conformances or analytical issues were noted, except as indicated below:

1. EPA 6010B Note: Samples 72159.01 ,-02,-03,-04,-05,-06,-07,-08,-09,-10,-11,-13, Samples were analyzed for
selected target analytes, as requested by client.
2. EPA 8270C Note: Samples 72159-01 ~02,-03,-04,-05,-06,-07,-08,-09,-10,-11. Samples were analyzed for only

selected polynuclear aromatic hydrocarbons (PAH) target analytes, as requested by client.

3. EPA 8270C Note: Sample 72159-12, Quadratic equations were used in the calculations of selected analytes: N-
Nitrosodimethylamine, Pyridine, 2-Fluorophenol, Phenol-ds, Bis(2-Chloroethyl)ether, Phenol, 2-Chlorophenol,
Aniline, 1,3-Dichlorobenzene, 1,4-Dichlorobenzene, 1,2-Dichlorobenzene, Banzyl alcohol, 2,2"-Oxybis(1-
Chloropropane), 2-Methylphenol, Hexachloroethane, Acetophenone, 2-Nitrophenol, 1,4-Dinitrobenzene, 2,4-
Binitrophenol, 1,2-Dinitrobenzene, 4-Nitroaniline, and Carbazole.

s
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ANALYTICA
Quality Assurance/Quality Control

Groundwater Analytical conducts an active
quality, valid data. This program closely

analytical method. S5OPs are derived from US EpA
Standards are prepared from c ]
for traceability.

Quality Assessment protocols for most organic analyses include a minimum of one [aboratory control sample,
one method blank, one matrix spike sample, and one sample duplicate for each sample preparation batch.
All samples, standards, blanks, laboratory control samples, matrix spikes and sample duplicates are spiked
with internal standards and surrogate compounds.  All instrument sequences begin with an injtial calibration
verification standard and a blank; and excepting GC/MS sequences, all sequences close with a continui ng
calibration standard. GC/MS systems are tuned to appropriate ion abundance criteria daily, or for each 12
hour operating period, whichever is more frequent.

sample, one method blank, one matrix spike sample, and one sample duplicate for each sample preparation
batch. Standard curves are derived from one reagent blank and four concentration levels. Curve validity is
verified by standard recoveries within plus or minus ten percent of the curve.

Batches are used as the basic unit for Quality Assessment. A Batch is defined as twenty or fewer samples of
the same matrix which are prepared together for the same analysis, using the same lots of reagents and the
same techniques or man ipuiations, all within the same continuum of time, up to but not exceeding 24 hours.

Sample consists of reagent water or sodium sulfare spiked with a group of farget analytes representative of the
method analytes. Accuracy is defined as the degree of agreement of the measured value with the true or
expecled value. Perent Recoveries for the Laboratory Control Samples are calculated to assess accuracy.

Method Blanks are used to assecs the level of contamination presentin the analytical system. Method Blanks
consist of reagent water or an aliguot of sodium sulfate. Method Blanks are taken through all the appropriate
steps of an analytical method. Sample data reported is not corrected for blank contamination.

sample matrix. Surrogate Compounds are organic compounds which are similar to the target analytes of
interest in chemical behavior, but which are not normally found in environmental samples. Percent
Recoveries are calculated for each Surrogate Compound.

Groundwater Analytical, lnc.. P.O. Box 1700 799 Adei- co. . o
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ANALYTICAL

Category:
Matrix:

Quality Control Report
Laboratory Control Sample

Inorganic Chemistry

Organic Carbon, Total

Methods for Chemical Analysis of Water and Wastes, US EPA,

Method Reference:

Report Motations:

EPA-600/4-790-020 (Revised 1 983), and Methods for the

Determination of Inorganic Substances in Environmental Samples, US EPA, EPASG00/R-93/100 {1 993), and Standard

Methods for the Bamination of Water and

Wastewater, APHA, Twentieth Edition {1998), and Test Methods for Evaluating

Solid Waste, LIS EPA, SW-846, Third Edition, Update 1t (1996).

All calculations performed prior to roundin,

2. Quality Control Limits are defined by the methodology,

or altemnatively based upon the histosical Aaverage recovery plus or minus three standand deviation units,
1 Instrument ID: Tekmar-Hohrmann Apollo 3000




GRUUNDWATER
ANALYTICAL

Cat_«_a_gory: Inorganic Chemistry
‘Matrix: Soil

Method Reference:

Report Notations;

Organic Carbon, Total

Methods for Chemical Analysis of Warer and Wastes, LS EPA, EPA-600/4-790-020 {Revised 1983}, and Methods for the

Quality Control Report
Method Blank

0sorouo2s | tocesrs | easmeares |

Determination of Inorganic Substances in Environmental Samples, LIS EPA, EPA/GOO/R-93/100 ( 1993), and Standard
Methods for the Examination of Water and Wastewater, APHA, Twentieth Edition (1998), and Test Methors for Evaluating
Solid Waste, Us EPA, SW-846, Third Edition, Update 11l {1996).

BRL

RL
1

Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions, Reporting limits are adjusted for sample size and dilution,
Reporting Limir

Instrument |D: Tekmar-Hohrmann Apolic 92000

(o rorirddsarstoe A ool 2 1 » o
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ANALYTICAL
Quality Control Report

Laboratory Control Sample
Category: Metals
Matrix: Soil
Units: mg/Kg
Analysis Method OC Bach D Prep Method Prepared Instrigment Anabyst
EPA 60108 MB-0344-5L EPA 30508 04-23-04 08:00 ¥CP-1 PE 3000 CRL
EPA 7471A MP-1581-5L EPA 7471A 05-04-04 07:30 CVAA P FIMS CRL

| 77 % | 1222% | 050304 1749 | oA soion
88 % 0503-04 1719 | EPA 60108
8% | moiinn | osaros 1715 | o come
_EPA 60108

78-122 % EPA 6010B

B2118% | 050704 1532
81-120 % EPA 60108
7439-97-6 68-132 % 05-04-04 12:13 EPA 7471A
7440-02-0 EPA 60108
| 75125% | 050304 1719 | EPA 60108
7440-224 Silver EPA 60108

76-124 %
7121 %

7440-28-0 Thallium

- 05-03-04 17:19 EPA 6010B
7440-66-6 Zinc _ 140 120 B7 % EPA 60108
Method Refevence:  Test Methods for Evaluating Solid Waste, LS EPA, SW-846, Third Edition, Update NI (1996),

Report Notations: All calculations performed prior to rounding. Quality Control Limits are defined by the methadelogy,
or alternatively based upon the historical average recovery plus of minus three standard deviation uniss,
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ANALYTICAL

Analysis Method

7782-49-2 Selenium

Method Reference:

Report Notations: BRL  Indicates concentration, if any,

reliably quantified under routi

. Quality Control Report
Method Blank

04-23-04 08:00
05-04-04 07:30

mg/Kg
mg/Kg
mg/Kg
I‘nng B

me/s | 20

mg/Kg
mg/Kg
m g/ Kg
mg/Kg

mgKe | 50 1

mg/Kg

Test Methods for Evaluating Solid Waste, Us EPA, SW-846, Third Edition, Update 11l (199¢).

is below reporting limit for analyte. Reporting limit is the
ne laboratory operating conditions. Reporting limits are adj

Sample Volume

| 50" 17
0.40 1
0-50 | 1| 050304 1715 |

050304 17:15

05.03-04
05-07-04
05-07-04
05-04-04
05-03-04
05-03-04
05-03-04
050304
05-03-04

17:15
15:27

12:13
17-15
17:15
17:35 |
17:15
17:15

lowest concentration that can be
usted for sample size and dilution,

EFPA 6010R




Category:
Matrix:
Units:
Analysis Method
EPA 60108
EPA 74704,

Metals
Agueous
mg/L

QC Barch 1D
MB-1081-wWL
MP-1493-W1

ANALYTICAL

7440-36-0
7440-38-0
7440-41-7
7440439
7440473
7440-508
7439921
7439-97-6
7440-02-0

7782-49.2

[ 7440224

| 7440-28-0 | Thalium
7

440-66-6 Zinc

Method Referance:
Report Notations:

Antimony
Arsenic
Beryllium
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver

Quality Control Report

Laboratory Control Sample
Erep Methog FPrepared
EPA 3010A 05-03-04 10:40
05-04-04 10-30

EPA 7470A

. 93 <,
10 | oo | ees
1.0 1.0 103 %
1.0 1.0 | 102 %

0.0010 101 %
0.96 9 %

99 %

50-120 %
B0-120 %

lnstrument 1D Analyst
(P2 FF 21300 MWR
CVAA-1 PEFIMS CRL

EPA 60108

EPA 6010B l

EPA 6010B
05-04-04 13:59 EPA 60108
050404 13:59 EPA 60108
050504 10:40 EPA 60108

| 050404 13:59 £PA 6010B
80-120% | 050404 14:41 EPA 7470A
B0-120 %

B80-120 %
80-120 %

05-04-04 13:59 EPA 60108
050404 713:59 EPA 60108

80-1209% |

—_—t— =% | SO

. 0.99

. 1.0 101 % | 050404 13:59 EPA 60108

1.0 | 099 99 % 80-120 % 05-04-04 13:59 EPA 6010B
— 0.93 93 % 050404 13:59 | EPAe010E |

Test Methods for Evaluating Solid Waste, US EPA, 5W-846, Third Edition, Lipdate 1 (1 996),




Quality Control Report

Method Blank
Category: Metals
Matrix: Aqueous i
Analysis Method OC Barch ID Prep Method Prepared Sample Volurme Instrument 11> Analyst
EPA 60108 MB-1081-WB EPA 3010A 05-03-04 10:40 50 mL IC#~2 PE 3300 MWR

EPA 7470A MP-1499-WB EPA 74704 05-04-04 10:30 25 mL

7440-36-0
7440-38-2>
7440-41-7

EPA 50TOB

EPA 6010B

EPA 74704
EPA 6010B

7439-97-6

7782-49-2 BRL

7440-22-4 Silver ] BRL 050404 13:55 EPA 6010B
7440-28-0 Thallium BRL 05-04-04 13:55 EPA 60108
7440-66-6 Zinc BRL 05-04-04 13:55 EPA 6010B

Method Reference:  Test Methods for Evaluating Solid Waste, LS EPA, 5W-846, Third Edition, Update hi (1995).

Report Notations- BRL Indicates concentration, if any, is below reporting lirnit for analyte, Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions, Reporting limits are adjusted for sample size and dilution.

DF  Dilution Factor,




ANALYTICAL

Quality Control Report

Laboratory Control Sample
Category: EPA Method 8270C PAHSs Instrument 1D: MS-3 HP 5890
QC Batch ID: SV-1440-F Extracted: - 05-04-04 16:30
" Matrix: Soil Cleaned LUip: 05-07-04 11:30
Units: ug/Kg Analyzed: 05-08-04 12:53

Naphthaiene
2-Methylnaphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene

Fluoranthene

Benzo[alanthracene

Benzo[bifluoranthene
Benzo[klfluoranthene
Benzo[a]pyrer!e
Indeno[1,2,3-c,d]pylene
Dibenzola,hlanthracene
Benzo[g.h,ilperylene

mNitArwoben»ze.he-dS
2-Fluorobiphenyl
Terphenyl d14

Sample extraction performed by EPA Method 254

Report Notations:
or alternatively based upon the hisiorical average

Test Methods for Evaluating Solid Waste, US EPA,

Analyst; uT

5W-B46, Third Edition, Update 1N {199¢). Sample extraction performed
5. Cleanup performed by FPA Method 3630C.

All calculations performed priof 10 rounding. Quality Control Limits are defined by the methodology,

recovery plus or minus three standard deviation units.

'




ANALYTICAL

Category: EPA Method 8270C PAHS
QCBatch ID:  SV-1440-P
Mitrix: Soil

Quality Control Report
‘Method Blank

Instrument 1D
Extracted:
Cleaned Up:
Analyzed:
Analyst:

MS-3 HP 5890
05-04-04 16:30
05-07-04 11:30
05-08-04 12-14
nr

91-20-3 Naphthalene
91575 2-Methylnaphthalene BRL ug/Kg | 330
208968 Acenaphthylene BRL ugikg | 330 t—‘
83-32-9 Acenaphthene BRL ug/Kg 330
8673-7 Fluorene I BRL | ugiKg 330 |
85018 Phenanthrene | BRL i uglkg 330
120-12-7 | Anthmacene ] BRL | ugike 330
[ 206440 | Fluoranthene | BRL | ug/Kg 330 ;%
129000 Pyrene f BRL | ugikg 330
175&55-3 | Benzofalanthracene J BREL | ugKg 330
| 218019 | Chrysene | BRL | ug/Kg 330
| 205992 | Benzo[blfluoranthene ] BRL | ueKeg | 330 1
207-08-9 | Benzolklfluoranthene I BRL | ugikg | 330 j
50-32-8 | _Benzo[alpyrene | BRL | upKg 330
193-395 | Indenof1,2,3,dlpyrene | BRL | ugkg 330
53-70-3 | _Dibenzo[a hjanthracene ] BRL ug/Kg 330

J Benzofg.h, lperylene f BRL ug/Kg | 330

191-24-2

6,700

Nitrobenzeneds 4,600 69 %
2-Fluorobipheny! | 6700 | 5,000 76 % | 30-130 %
Terphenyl-d14 | 6700 | 5,100 76 % | 30-130%

Method Reference:

Repoit Notations:

Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition,

Sample extraction performed by EPA Method 3545, Cleanup performed

BRL

Indicates concentration, if any, is below

Update 11 (1996). Sample extraction performed
by EPA Method 3630C.

reporting limit for analyte. Reporting limit is the lowest concentration that can be

reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.




ANALYTICAL

Category:
QC Baich 1D:
Matrix: )
Units:

EPA Method 8270C
5V-1490-F
Afueous

ug/lL

Quality Control Report
Laboratory Confrol Samiple

Instrument 1D:

Extracted:
Analyzed:

Analyst:

MS-6 HP 6890
05-06-04 13:00
05-11-04 21:53

nr
Page: 10f2

62-75-9 N-Nitrosodimethylamine 40 - 140 %
110-86-1 Pyridine 50 | 30 61 % 40 - 140 %
108-95-2 Phenol | 50 22 24 % 30-130%
hzsz,-z [ Aniline | 50 54 | 108 % | 40-140 %
111-444 | Bis(2—chloroethyl) ether | 50 35 70 % 40 - 140 %
95-57-8 2-Chiorophencl ] 50 36 72 % 30-130 % 4
541-73-1 1,3-Dichlorobenzene | 50 36 72 % 40 - 140 %
106-46-7 1,4-Dichlorobenzene { 50 36 2% | 40-140% |
100-51-6 Benzyl Alcohol | 30 \ 37 I 74 % | 40-140 % "
| 95-50-1 |__1,2-Dichlorobenzena | 50 i 34 | 68 % | 40 - 140 %

| 95487 2-Methylphencl f 50 I 39 f 78 % | 30-130 %
108-6G-1 Bis(2-chloroisopropyl) ether ! 50 j 37 | 3% | 40-140 %

hos-u_s 4-Methylphenot | 50 | 37 | 74% | 30-130 %

| 621647 | N-Nitrosudi-n-propylamine [ 50 f 39 | 79% | 40 - 140 % ﬁ
98-86-2 [ Acetophenone 50 39 J 78 % 40- 140 % 4
67-72-1 | Hexachloroethane 50 36 73 % 40 - 140 %
98-95-3 Nitrobenzene 50 40 80 % 40- 140 %
78-59-1 Isophorone 50 39 78 % 40- 140 %
88755 2-Nitrophenol 50 37 | 74 % 30-130 %
105-67-9 2,4-Dimethylphenol 50 45 | _89% | 20-130%

[ 111ma Bis(2-chloroethoxy) methane ! 50 J s | 75 % | 40-140 %

| 120-83-2 2,4-Dichlorophenol ] 30 J 40 ] 80 % 30-130 %

I 12082 [ 1,2,4Trichlorobenzene J 50 37 | 73 % 40- 140 % #
91-20-3 Naphthalene | 50 35 F 69 % 40- 140 %
106-47-8 4-Chloroanifine } 50 46 i 922 % | 40 - 140 %

| B7-68-3 Hexachlorobutadiene 50 38 ] 76 % 40- 140 %
59-50-7 4-Chloro-3-methylphenol 50 a1 \ 81 % 30- 130 %
91.57-6 2-Methylnaphthalene 50 39 | 78 % 40 - 140 %
77-474 {__Hexachlorocyclopentadiene j 50 37 | 74 % 40 - 140 %
88-06-2 | ~2,4,6-Trichlorophenol | 50 41 | 82 % 30-130%
95-95-4 | _ 2,4,5 Trichlorophenol ) | 44 [ 88 % | 30-130 %
91-58-7 | 2-Chloronaphthalene | 50 | 37 | 74% | 40 - 140 %
BR-74-4 | 2 Nitroaniline | 50 | 42 | 83 % | 40 - 140 %
100-25-4 | _1,4Dinitrobenzene f 50 | 42 i B4 % | 40-140%
131-11-3 | Dimethyl phthaiate J 50 [ 37 ; 74 % | 40 - 140 % |
99-65-0 | 1,3-Dinitrobenzene | 50 | 40 J 50 % | 40 - 140 % j
208-96-8 | Acenaphthylene | 50 | 39 | 78 % | 40-140 % |

[ 606-20-2 | 2,6Dinitrotoluene ,‘ 50 | 43 ! 8 % | 40-140 % i

[ 528290 | 1,2-Dinitrobenzene | 50 | 48 { 95 % | 40-140'%
59-09-2 | __3-Nitroaniline | 50 | 50 | 99 % | 40-140 %
83-32-9 | _Acenaphthene } 50 | 38 ‘ 76 % | 40-140 %

| 51-28-5 | 24 -Dinitrophenol | 50 | 42 ! 85 % | 30-130 %

[ 100027 |__4-Nitrophenol 50 ! 28 ] 56 % ] 30-130 %

[ 132-649 |__Dibenzofuran ] 50 | 38 | 77 % 40 - 140 %

121142 | " 2,4-Dinitrotoluene | 50 I 41 ! 83 % | 40140 %
84-66-2 | Diethyl phthalate | 50 I a0 | 79% | 40-140% |

[ 7005723 4-Chlorophenyl phenyl ether I 50 T 38 77 % | 40- 140 %

|_B6-73-7 | Fluorene 50 | 37 I 4% 40-140 % |
100-01-6 | 4Nitroaniline | 50 | 48 9% % | 40-140%




ANALYTICAL
Quality Control Report
Laboratory Control Sample

Category: EPA Method 8270C Instrument |D: MS-6 HP 6890

QC Batch ID: SV-1490-F Extracted: 05-06-04 13:00

Matrix: - Aqueous Analyzed: 05-11-04 21:53

Units: ug/L Analyst: nr

Page: 20f2

534-52-1 4,6-Dinitro-2-methylphencl 50 39 78 % 30-130 %
86-30-6 N-Nitrosodiphenylamine * 50 44 88 % 40 - 140 %
122-66-7 1,2-Diphenylhydrazine ° 50 44 a8 % 40 - 140 %
101-55-3 4-Bromophenyl phenyl ether 50 40 80 % 40 -140 %
118-74-1 Hexachtorobenzene 50 40 80 % | 40-140 %
§7-86-5 Pentachlorophenol 50 37 75 % 30-130 %
85-01-8 Phenanthrene 50 | 38 76 % 40- 140 %
120-12-7 Anthracene 50 | 39 78 % 40-140 %
86748 Carbazole i 50 l 34 68 % | 40- 140 %
84-74-2 Di-n -butyl phthalate | 50 43 86 % | 40-140 % )
206-44-0 Fluoranthene | 50 | 38 77 % 40-140% |
129-00-0 Pyrene i 50 40 80 % 40 - 140 % i
85-68-7 Butyl benzyl phthalate 50 40 J 80 % 40-140% |
91-94-1 3,3"“Dichlorobenzidine 50 ; 69 137 % | 40-140% |
56-55-3 Benzo[aJanthracene 50 38 77 % 40-140%
218-01-g Chrysene | 50 38 75 % 40-140 %
117-81-7 Bis(2-ethylhexyl) phthalate 50 45 89 % 40 - 140 %
117-84-0 Di-n-octyl phthalate 50 44 87 % 40 - 140 %
205-99-2 Benzo[blfluoranthene 50 37 74 % 40-140 % |
207-08-9 Benzolklfluoranthene 50 J 38 76 % 40- 140 % _ |
50-32-8 Benzo[ajpyrene | 50 | 41 83 % 40-140% |
193-39-5 Indenol1,2,3—,dIpyrene 50 39 | 78 % 40- 140 % ﬂ'
53.70-3 Dibenzol[a,hJanthracene 50 41 | 82 % | 40- 140 % i

i 101-242 Benzo[g,h,ilperylene 50 40 ] 79 % 40-140 % j
2-Fluorophenol 66 % 15-110%
Phenol-d5 200 54 % 15-110 %
Nitrobenzene-ds 100 75 % 30-130 % ‘
2-Fluorobipheny! 100 | 65 % 30-130 %
2,4,6-Tribromophenol 200 | 130 f 64 % 15-110%

|_Terphenyl-dia ! 100 | 71 ] 71 % 30-130 %

Method Reference:

Report Motations:

Test Methods for Evaluating Solid Waste, US EPA, SW-84
Sample extraction performed by EPA Method 3510C.

6, Third Edition, Update NI {1996).

All caiculations performed prior to rounding. Quality Control Limits are defired by the methodology,
or alternatively based upon the historical average recovery plus or minus three standard deviation unils.

1t Reported as sum of N-Nitrosodiphenylamine and Diphenylamine.

o Analyzed as Azobenzene.




ANALYTICAL
Quaiity Control Report

‘Method Blank
Category: EPA Method 8270C Instrument JD: MS-6 HF 6890
QC Batch 1D: SV-1490-F Extracted: 05-06-04 13:00
Matrix: Aqueous Analyzed: 05-11-04 21:14

Analyst: T

Page: 1062
N-Nitrosodimethylamine 5
110-86-1 Pyridine BRI ug/L 5
108-95-2 Phenol BRL ug/L 5
62-53-3 Aniline BRL ug/L 5
111444 Bis(2-chloroethyl) ether BRL ug/L 5
95-57-8 2-Chlorophenol BRL ug/L 5
541-73-1 1,3-Dichlorobenzene BRL | ugll 5
| 106-46-7 1,4 Dichlorobenzene BRL [ wg ] 5
100516 Benzyi Alcohol BRL | ugt | 5
[ 55-50-1 1,2-Dichlorobenzene BRL L ugh | 5
95-48-7 2-Methylphenol I BRL [ ogl ] 5
108-60-1 Bis(2-chloroisopropy!) ether l BRL [ uglt 5
108-39-4/106-44.5 3 and 4-Methylphenol * f BRL I ug/L ‘ 5
621-64-7 N-Nitrosodi-n-propylamine | BRL | gl T s
98862 Acetophenone | BRL [ ugl | 5 ﬂ
67-72-1 Hexachloroethane BRL ug/l | 5 4
98-95-3 Nitrobenzene BRL ug/l | 5
78-59-1 Isophorone BRL ugfll | 5
88755 2-Nitrophenol BRL ug/l | 5
| 105-67-9 2,4-Dimethyiphenol BRL ug/ll | 5 1
111-91-1 Bis(2-chloroethoxy) methane _ BRL [ ugl | 5 ]
120-83-2 2,4-Dichlorophenal BRL T 5
120-82-1 i 1,24 Trichlorobenzene BRL ught | 5
91-20.3 Naphthalene BRL ug’l | 5
106478 4-Chiorcaniline BRL ug/L 5 _4
87-68-3 Hexachlorobutadiene BRL [ uglt 5
59-50-7 4-Chloro-3-methylphenol BRL | TugL 5 T
91-57-6 2-Methylnaphthalene BRL | ugl 5
F7-A7-4 Hexachlorocyclopentadiene BRL ug/L 5 ‘{
| 8806-2 | 2,4,6-Trichlorophenol BRL ugll | 5
95-95-4 | 2.2,5-Trichlorophenol BRL ug/l | 5
91-58-7 [ 2-Chloronaphthalene BRL [ ugl ] 5
B8-74-4 2-Nitroaniline BRL | wefl | s ;l
100254 1,4-Dinitrobenzene BRL ugfl | 5 -
131-11-3 Dimethyl phthalate BRL ug’/l | 5 ﬂ
99-65-0 1,3-Dinitrobenzene BRL | ugll | 5 i
| 208-96-8 Acenaphthylene BRL ug/l | 5 |
| 606-20-2 2,6-Dinitrotolucne BRI. | ug/l | 5 _‘
! 528200 1,2-Dinitrobenzene BRL ! ug/l | 5 7
| 99092 3-Nitroaniline | BRL ug/L 5 )
| 83-32-9 Acenaphthene ' BRL [ ugl 5 4{
51-28-5 . 2,4-Dinitrophenol - BRL I wt |75 |
poo-uz.r-' | 4-Nitrophenol o | RRL | ugl ] 5 1
. 132-64-0 Dibenzofuran ! T BRL | ugl . 5
[ 121142 2,4-Dinitrotoluene B BRL P ugn | 5
|_B466-2 Diethyl phthalate I BRL _ | uwgn 5 I
| 7005-72-3 . _a-Chlorophenyl phenyl ether I BRL - i ugl | 5 i
| 86-73-7 | Fluorene BRL I wgl | 5 i
' 100016 ,_4Nitroaniline f BRL ug/t | 5 _J




ANALYTICAL

Quality Control Report
© ""Methiod Blank

Category: EPA Method 8270C Instrument 1D: MS-6 HP 6890
QCBatch ID:  SV-1490-F _ Extracted: 05-06-04 13:00
Matrix: Aqueous Analyzed: 05-11-04 21:14
Analyst: T
Page: 20f2

534-52-1 4,6-Dinitro-2-methylphenol ug/L. -5
86-30-6 N-Nitrosodiphenylamine | BRL ug/L 5
| 122-66-7 1.2-Diphenylhydrazine © BRL ug/L 5
101-55-3 4-Bromophenyl phenyt ether BRL ug/l 5
118-74-1 Hexachlorobenzene BRL ug/L 5
87-86-5 Pentachforophenol BRL ug/L 5
85.01-8 Phenanthrene BRL ug/L 5
120-12-7 Anthracene BRL ug/l 5
86-74-8 Carbazole BRL ug/L 5
84-74-2 Di-n-butyl phthalate BRL ug/L 5
20644-0 Fluoranthene BRL ug/l 5
129-00-0 Pyrene BRL ug/L 5 ]
85-68-7 Butyl benzyl phthalate BRE ug/L 5
91941 3,3"-Dichlorobenzidine BRL ug/L 5
56-55-3 Benzofalanthracene BRL ug/L 5
213019 Chrysene BRL ug/L 5
117-81-7 Bis(2-ethylhexyl} phthalate BRL ug/L 5 o
117-84-0 Di-n -octyl phthalate BRL ug/L 5
| 205-99-2 Benzolblluoranthene BRL ug/L 5
207-08-9 Benzo[klfluoranthene BRL ug/lL 5
50-328 Benzola]pyrene i BRL ug/l 5
193-39-5 Indeno|1,2,3-c,dlpyrene BRL ug/L 5 B
53-70-3 Dibenzola,hjanthracene BRL g/l | 5 '
191242 Benzo[g.h, ilperylene BRL [ ugn 5
2-Fluorophenol 200 160 79 % 15-110 %
Phenol-ds 200 150 75 % 15-110 %
| Nitrobenzeneds 100 80 80 % ) 30-130 %
2-Fluorobiphenyl 100 73 73 % 30-130 %
2,4,6-Tribromophenol 200 130 65 % 15-110 %
|_Terphenyl-d14 100 81 81 % 30-130 %

Method Reference:  Test Methods for Evaluating Sclid Waste, US EPA, 5W-846, Third Edition, Update ill {1996).
Sample extraction performed by EPA Mathod 3510C.

Report Notations: ERL Indicates concentration, if any, is below reporting fimit for analyte. Reporting limit is the Jowest concentration that can be
refiably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.
* Analyzed as 4-Methylphenol.
Reported as sum of N-Nitrosodiphenylamine and Diphenylamine.
¢ Analyzed as Azobenzene,




GROUNDWATER
ANALYTICAL

== - Certifications-and Approvals —

Groundwater Analytical maintains environmental laboratory certification in a variety of states.
" Copies of our current certificates may be obtained from our website:

http://www.groundwateranalytical.com/qualifications.htm

Categories: Potable Water, Wastewater, Solid Waste and Soil
http//www.dph_state.ct.us/BRS/Environmental_Lab/OutStateLabList, htm

Categories: SDWA, CWA, RCRA/CERCLA
hrtp+/fwww floridadep.org/labs/qa/dohforms.htm

Categories: Drinking Water and Wastewater
http/Awww state.me_us/dhs/eng/water/Compliance.htm

Categories: Potable Water and Non-Potable Water
httpz/fwww.state.ma. us/dep/bspt/wes/files/certlabs. pdf

Categories: Drinking Water and Wastewater
httpz//www.des state.nh.us/asp/NHELAP/labsview.asp

Categories: Potable Water, Non-Potable Water and Solid Waste
http/f'www.wadsworth.org/labcert/elap/comm.html

Environmental Laboratory Registration {Non-drinking water and Non-wastewater)
http/fwww.dep.state_pa.us/L abs/Registerec/

Categories: Surface Water, Air, Wastewater, Potable Water, Sewage
http//www healthri.org/labs/labsCT_MA_htm

Foreign soil import permit

Category: Drinking Water
http:/fwww . vermontdrinkingwater.org/wsops/labtable. PDF

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532
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Telephone: (508) 759-4441
FAX: (608) 769-4475

e-mail

To: John Burgess Erom: €-mail reporting GWA
CH2M Hill Pages: 46
e-mail: jburgess@chZzm.com Date: 05/20/2004 04:07:15 PM
Re: 72173 ce:
NOTE

The format or contents of this e-mail transmission may not meet all applicable National Environmental
Laboratory Accreditation Conference (NELAC) Standards for data reporting.

® Comments: Project Number: 72173

This document is intended only for the use of the person to whom it is
addressed. It may contain information that is privileged, confidential
and axempt from disclosure under applicable law. If you are not the
intended recipient, any dissemination, distribution, copying or use of this
docurnent is strictly prohibited. If you have received this commursication
in error, please notify us by telephone at (508) 759-4441 to arrange for
the destruction or retumn of the original document to us.

Confidential




GROUNDWATER | S e o
; ' ; P.O. Box 1200
ANALYTICAL | T
] Buzzards BEay, MA 02532
Telephone (508) 759-4441

Ce FAX (508) 759-4475
May 14r 2004 www.groundwateranatytical.com

Mr. john Burgess
CH2M Hill

25 New Chardon Street
Suite 500

Boston, MA 02114

LIABORATORY REPORT

Project: Saugus Iron Works/316337.02.02
Lab ID: 72173

Received: 04-30-04

Dear John:

Enclosed are the analytical results for the above referenced project. The project was processed for
Standard turnaround.

This letter authorizes the release of the analytical results, and should be considered a part of this
report. This report contains a sample receipt report detailing the samples received, a project
narrative indicating project changes and non-contormances, a quality control report, and a

statement of our state certifications.

The analytical results contained in this report meet all applicable NELAC standards, except as may
be specitically noted, or described in the project narrative. This report may only be used or
reproduced in its entirety.

I attest under the pains and penalties of perjury that, based upbn my inquiry of those individuals
immediately responsible for obtaining the information, the material contained in this report is, to
the best of my knowledge and beliet, accurate and complete.

Should you have any questions concerning this report, please do not hesitaie to contact me.

Sincerely,

A

Jonathan R. Sanford
President

JRS/kal
Enclosures




Project:
Client:
Lab ID:

iz
721731

GROUNDWATER
ANALYTICAL

Saugus Iron Works/316337.02.02

CHZM Hill
72173

Sample Reéeipt Report

Delivery: GWA Courier Temperature: 2.3°C
Airbifl: nia Chain of Custody: Present
Lab Receipt: 04-30-04 Custody Seal(s): nfa

EPA 6010B/7471A 13 Priority Pollutant Mefals
EPA 8270C PAHs
EPA 9060 Mod Toal Crganic Carbon

Com 1D

Vendor

QC Lot

QC Lot Prep Ship

501589

Greenwood

BX11496

na na na

EPA 6D10B/7471A 13 Priority Pollutant Metals

721732 | sO208 Soil 4/30/04 9:03
EPA 8270C PAHSs
EPA 9060 Mod Total Organic Carbon
Con ID Container Vendor QC Lot Preserv OC 1ot Prep Ship
- £501593 250 mL Glass Greenwood| BX11496 None na na n/a

721733 | 5D19A Soil 4/30/04 9:45 |EPA 6010B/7471A 13 Prionty Pollutant Metals
EPA 8270C PAHs
. EPA 9060 Mod Totl Osganic Carbon
Con 1D Container Vendor QC Lot Preserv OC Lot Prep Ship
501583 250 mL Glass Greenwood | BX11496 None wa nfa n‘a

721734

50198

430/04 9:47

EFA 6010B/747 1A 13 Prioty Pollutant Metals
EPA B270C PAHs
EPA 9060 Mod Total Ovganic Carbon

Con ID

Container

Vendor

QC Lot

Qc Lo Ship |

501539

250 mL Glass

Greenwood

BX11496

na n/a n‘a

J S

st B
EPA GD10RI747 1A 13 Priotity Pollutant Metals

721735 5D15A Soil
EPA 8B270C PAHS
EPA 3060 Mad Total Organic Carbon
Con 1D Container vendor OC 1ot Preserv 0OC Lot Prep Ship
301584 250 mL Glass Greenwoord | BX11496 MNone na n/a na

721736

4/30/04 12:03

EPA 6D10B/7471A 13 Priority Pollutant Metals

SB1SB Soil
EPA 8270C PAHSs
EPA. 9060 Mod Total Organic Carbon
Con ID Container Vendor QC Lot Preserv 0C Lot Prep Ship
C501592 250 mt Glass Greenwoond | BX11496 Mone nfa nfa nfa

721737

4/30/04 12:01

EPA 6010B/7471A 13 Priority Pollutant Metals
EPA 8270C PAHs
EPA 3060 Maod Total Organic Carbon

Con |D

Container

Vendor

QC Lot

Preserv

Qc Lot Prep | ship

C501588

250 mL Glass

Greanwood

BX11496

MNone

n/z nfa \ n/a

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

I,
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ANALYTICAL

- Sample Receipt Report (Continued)

Project: Saugus Iron Works/316337.02.02 Delivery: GWA Courier Temperature: 2.3'C
Client: CH2M Hill Airbill: wa Chain of Custody: Present
LabID: 72173 Lab Receipt: 04-30-04 Custody Seal(s): nfa

il

| 473004 11:45 [ePA 60108774714 13 Priority Pollutant Metals

EPA B270C PAHs
EPA 9060 Mod Total Organic Carbon
Con ID Container l Vendor QC Lot Preserv QC Lot Prep Ship
C€501587 | 250 ml Glass | Greenwood | BX11496 None na nia n/a

721739

EPA B27DC PAHs
EPA. 9060 Mod Total Organic Carbon

‘ConlID Container Vendor QC Lot Preserv QC Lot Prep Ship
| C501580 | 250 mL Glass | Greenwood | BX11496 None n/a nia na
7217310 EBOS Aqueous | 4/30/04 14:03 |EPA 8270C PAHs Low Level SIM
Con 1D Container Vendor QC Lot Preserv QC Lot Prep Ship
C331445 1 L Amber Glass Proline BX10083 None nfa n/a nfa
C284116 | 1L Amber Glass Proline | BX7946 None na na n/a i ST

4730/04 14:03 [EPA 6010/7470A 13 Priority Pollutant Metal

7217311
Con ID» Container Vendor QC Lot Presery QC Lot Prep Ship
C311778 250 mE Plastic Proline BX10723 HNO3 R-3884A 02-02-04 na B

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532
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GROUNDWATER
ANALYTICAL

L

Data Certification

Praject: Saugus Iron Works/316337.02.02 Lab 1D: 72173
Client: CH2M Hill Received: 04-30-04 19:00
o e R = = = - = o
o A e o i e P S St Sty ST

Project Location: nfa TN:

This Form provides certifications for the following data set:

EPA B270C: 72173.01,-02,-03,-04,-05,-06,-07,-08,-09,-10

EPA 6010B: 72173-01,-02,-03,-04,-05,-06,07,-08,-09,-11,-11

EPA 7470A/1A: 72173-01,-02,-03,-04,-05,-06,07,-08,-09,-11,-11

Sample Matrices: Groundwater {X) Soil/Sediment (X} DrinkingWater { } Other ( )
”i s 8260B ( ) BI151A ( ) 8330 ( 3 60108 Q() 7470A/1A (X)

B Sl e 8270C X) 8081A () () {) 9012A2 ( )

= R 8082 ( ) 8021B ( ) _ () () _Other ( )

. “'An ;fﬁnnative respense to dustions A, B, Cand [)“wi;_;équired for "Presumptive Certainty™ status.

Al Were alf samples received by the laboratory in a condition consistent with
that described on the Chain-of-Custody docurentation for the data set? Yes
B. Were all QA/QC procedures required for the specified analytical method(s)

included in this report followed, including the requirement to note and
discuss in a narrative QC data that did not meet appropriate performance
standards or guidelines? Yes

C Does the analytical data included in this report meet al! the requirements
for *Presumptive Certainty,” as described in Section 2.0 of the MA DEP

document CAM VIl A, Quality Assurance and Quality Control Cuidelines
for the Acguisition and Reporting of Analytical Data? Yes

D. VPH and EPH methods only: Was the VPH or EPH method run without
significant modifications, as specified in Section 11.32 nfa

A response to questions £ and F below is required for "Presumptive Certainty” status.

E. Were all QC performance standards and recommendations for the
specified methods achieved? Yes

F. Woere results for all analyte-list compounds/etements for the specified
method(s) reported? No

All No answers are addressed in the attached Project Narrative.

I, the undersigned, attest under the pains and penalties of perjury that, based upon my personal
inquiry of those responsible for obtaining the information, the material contained in this
analytical report is, to the best gf my knowledge and belief, accurate and complete.

Signature: i Position: President

Printed Name: fonathan anfon ' Date: 05-14-04

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532
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GROUNDWA
ANALYTICAL

EPA Method 8270C

Polynuclear Aromatic Hydrocarbons by GC/MS

Field 1D: SD20A Matrix: Sail

Project: - Saugus lron Works/316337.02.02 Container: 250 mL Glass

Client: CH2M Hill Preservation: Cool

Laboratory IDx ~ 72173-01 QC Batch |D: SV-1440-P

Sampled: 04-30-04 09:01 Instrument |D: MS-3 HP 5890

Received: 04-30-04 19:00 Sample Weight: 16g

Extracted-: 05-04-04 16230 Final volume: TmL

Cleaned Up: 05-07-04 11:30 Percent Solids: 40

Analyzed: 05-10-04 13:56 Dilution Factor: 1

Analyst: nmr

e ey T T s ey
91-20-3 Naphthalene ug/Kg 790
01.57-6 2-Methylnaphthalene ug/Kg 790
208968 Acenaphthylene ug/Kg 790
83-32-9 Acenaphthene ug/Kg 790

86-73-7 Fluorene uglkg 790
85-01-8 Phenanthrene ug/Kg 790
120.12-7 Anthracene ug/Kg 790
206440 Fluoranthene 1,400 ug/Kg 790
129000 Pyrene 1,200 ug/Kg 790
56-55-3 Benzolalanthracene BRL ug/Kg 790
218-01-9 Chrysene BRI ug/Kg 750
205-99-2 Benzo[blfluoranthene 1,000 us/Kg 790
207-08-9 Benzolkftuoranthene BRL ug/Kg 790
50-22-8 Benzola]lpyrene BRL ug/Kg 790
193-39-5 Indenof1,2,3-¢c dlpyrene BRI ug/Ke 790
53-70-3 Dibenzola, hlanthracene BRL ug/Kg 790
191-24-2 Benzolg,h,ijperylene BRL ug/Kg 790
Nitrobenzened5 16, ,000 6 30-130%
2-Fluorobiphenyl 16,000 11,000 0 % 30-130 %

| Terphenyi-di4 16,000 | 11,000 70 % 30-130 %

Method Reference:  Test Methods for Evaluating Solid Waste, US EFA, SW-B46, Third Edition, Update Ill (1996). Sample extraction performed

by EPA Method 3545. Cleanup performed by EPA Method 3630C. Results are reported on a dry weight basis.
Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be

reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532
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GROUNDWA
' ANALYTICAL

EPA Method 8270C

Polynuclear Aromatic Hydrocarbons by GC/MS

Field ID: sD20B Matrix: Soil

Project: Saugus lron Works/316337.02.02 Container: 250 ml Glass

Client- CH2M Hill Preservation: Cool

Laboratory ID:  72173-02 QC Batch ID: sv-1440-P

Sampled: 04-30-0¢ 09:03 nstrument 1D: MS-3 HP 5890

Received: 04-30-04 19:00 Sample Weight: #5g

Extracted: 05-04-04 1630 Final Volume: 1mi

Cleaned Up: 05-07-04 11:30 Percent Solids: 52

Analyzed: 05-T10-04 19:36 Dilution Factor: 1

Analyst: nr .
91-20-3 Naphthalene BRL ug/Kg 620
91-57-6 2-Methyinaphthalene BRL ug/Kg 620
208968 Acenaphthylene BRL ug/Kg 620
83329 Acenaphthene BRL ug/Kg 620
86737 Fluorene BRL ug/Kg 620
85-01-8 Phenanthrene BRL ug/Kg 620
120-12-7 Anthracene BRL ug/Kg 620
206440 Fluoranthene BRL o ug/Kg 620
129000 Pyrene I - BRL ug/Kg 620
56-55-3 Benzolalanthracene BRL . ug/Kg 620
218-01-9 Chrysene BRL ug/Kg 620
205-99-2 Benzofblfluoranthene BRI ug/Kg 620
207-08-9 Benzolklfluoranthene BRL ug/Kg 620
50-32-8 Benzofalpyrene ug/Kg 620
193-39-5 Indeno[1,2,3-¢,dlpyrene us/Kg 620
53-70-3 Dibenzofa, hjanthracene ug/Kg 620
191-24-2 Benzolg h, iiperylene ug/Ke 620 ]

L) o ompoRElC s = gikad (Meacured, - 3 bmiie :

_Nitrobenzene-d5s o 13,000 | 8,500 30-130 %
2-Flugrobiphenyl 13,000 | 8,500 67 % 30- 130 %
Terphenyl-d14 13,000 9,600 77 % 30-130 %

Method Reference:  Test Method's for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update 11l (1996). Sample extraction performed

by EPA Method 35345. Cleanup performed by EPA Method 3630C. Results are reported on a dry weight basis.

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the bowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting Fimits are adjusted for sample size and dilution.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

!
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GROUNDWA
ANALYTICAL

EPA Method 8270C

Polynuclear Aromatic Hydrocarbons by GC/MS
Field 1D: SD19A Matrix: Soil
Project: Saugus Iron Works/316337.02.02 Container: 250 mL Glass
Client: CH2ZM Hill Preservation: Cool
Laboratory ID: 7217303 QC Batch tD: S5V-1440-P
Sampled: 04-30-04 09:45 Instrument 1D: MS-3 HP 5890
Received: 04-30-04 19:00 Sample Weight: 16 g
Extracted: 05-04-04 16:30 Final Volume: 1mL
Cleaned Up: 05-07-04 11:30 Percent Solids: 45
Analyzed: 05-10-04 20:15 Dilution Factor: 1
Analyst: nm

91-20-3 Naphthalene BRL ug/Kg
91-576 2-Methylnaphthalene B BRL ug/Kg
208-96-8 Acenaphibylene BRE ug/Kg
83-32-9 Acenaphthene BRL ug/Kg
86-73-7 Fluorene BRL ug/Kg
85-01-8 Phenanthrene BRL ug/Kg
120-12-7 Anthracene BRL ) ug/Kg
206-44-0 _ Fluoranthene 850 ug/Kg
129-00-0 Pyrene 720 ug/kKg
56-55-3 Benzolalanthracene BRL ug/Kg
218-01-9 Chrysene BRL ug/Kg
205-99-2 Benzolblluoranthene BRL ug/Kg
207-08-9 Benzo[klfluoranthene BRL ug/Kg
50-32-8 Benzofalpyrene BRL ug/Kg
193-39-5 Indenof1,2,3-c dipyrene BRL ugKg
53-70-3 Dibenzofa,h]anthracene BRL ug/Kg
191.24.2 Benzofg h,ilperylene BRL ug/Kg
14,000 9,200 64 30-130 %
2-Fluorcbiphenyl 14,000 8,500 59 % 30130 %
Terphenyl-d14 14,000 | 8,900 62 % 30-130 % ]

Test Methods for Evaluating Solid Waste, S EPA, SW-846, Third Edition, Update Il (1996). Sample extraction perfomed
by EPA Method 3545. Cleanup performed by EPA Method 3630C. Results are reported on a dry weight basis.

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyse. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for samgple size and dilution.

Method Reference:

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532
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GROUNDWATER
ANALYTICAL

EPA Method §270C

Polynuclear Aromatic Hydrocarbons by GC/MS

Field 1D: 50198 Matrix: Sail

Project: “Saugus lron Works/316337.02.02 Container: 250 mL Glass

Client: CH2M Hill Preservation: Cool

Laboratory ID: 7217304 QC Batch ID: SV-1440-P

Sampled: 04-30-04 09:47 tnstrument {D: MS-3 HP 5890

Received: 04-30-04 19:00 Sample Weight: 16 g

Extracted: 05-04-04 16:30 Final Volume: T mL

Cleaned Up: 05-07-04 11:30 Percent Solids: 85

Analyzed: 05-10-04 20:55 Dilution Factor: 1

Analyst: 113 ’
91-20-3 Maphthalene BRL ug/Kg 370
91-57-6 2-Methylnaphthalene BRL ug/Kg 370
208-96-8 Acenaphthylene BRL ugKg 370
83-32-9 Acenaphthene BRL ug/Kg 370
86-73-7 Fluorene BRL ug/Kg 370
85-01-8 Phenanthrene BRL ug/Kg 370
120-12-7 Anthracene BRL ug/Kg 370

206440 Fluoranthene BRL ug/Kg 370
129-00-0 Pyrene BRL ug/Kg 370
56-55-3 Benzojalanthracene BRL ug/Kg 370
218-01-9 Chrysene BRL ug/Kg 370
205-99-2 Benzo[b]fluoranthene BRL ug/Kg 370
207089 Benzolk}fluoranthene BRL ug/Kg 370
50-32-8 Benzolalpyrene BRL ug/Kg 370
193-39-5 indenof1,2,3-¢,dlpyrene BRL ug/Kg 370
53-70-3 Dibenzola, hlanthracene BRL ug/Kg 370
191-24-2 Benzolg,h,ilperylene BRL ug/Kg 370

5,300 % 30-130

2-Fluorobipheny! 5,500 73 % 30-130 %
Terphenyl-d14 5,700 76 % 30-130 %

Method Reference:  Test Methods for Evaluating Solid Waste, US EPA, SW.B486, Third Edition, Update Il {1996). Sample extraction performed
by EPA method 3545. Cleanup performed by EPA Method 3630C. Results are reported on a dry weight basis.

Report Notations: BRL Indicates concentation, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. . Reporting limits are adjusted for sample size and dilution.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532
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GROUNDWA
ANALYTICAL

EPA Method 8270C

Polynuclear Aromatic Hydrocarbons by GC/MS

Field ID: SD15A Matrix: Soil

Project: Saugus Iron Works/316337.02.02 Container: 250 ml Glass

ient: CH2M Hilt Preservation: Cool

Laboratory 1D: 7217305 QC Batch ID: 5V-1440-P

Sampled: 04-30-04 T1T1:21 Instrument | D: MS-3 HP 5890

Received: 04-30-04 19:00 Sample Weight: 16 g

Extracted: 05-04-04 16:30 Final Volume: imL

Cleaned Up: 05-07-04 11:30 Percent Solids: 22

Analyzed: 05-10-04 21:34 Dilution fFactor: 1

Analyst: nr
91-20-3 Naphthalene BRL ug/Kg 1,400
91-57-6 2-Methylnaphthalene BRL ug/Kg 1,400
208-96-8 Acenaphthylene BRL ug/Kg 1,400
83-32-9 Acenaphthene BRL ug/Kg 1,400
86-73-7 Fluorene BRL ug/Kg 1,400
85018 Phenanthrene BRL ug/Kg 1,400
120-12-7 Anthracene BRL ug/Kg 1,400
206-44-0 Fluoranthene BRL ug/Kg 1,400
125-00-0 Pyrene BRL ug/Kg 1,400
56-55-3 Benzolalanthracene BRL ug/Kg 1,400
21801-9 Chrysene BRL vg/Keg 1,400
205-99.2 Benzo[b}fluoranthene BRL ug/Kg 1,400
207-08-9 Benzolklfluoranthene BRL ug/Kg 1,400
'50-32-8 Benzolajpyrene BRL o ug/Kg 1,400
193-39-5 indenof1,2, 3-c,dlpyrene BRL ug/Kg 1,400
53-70-3 Dibenzofa,hlanthracene BRL ug/Kg 1,400
191-24-2 Benzolg, h,ilperylene BRL ug/Kg 1,400

itrobenzene-d 0 f 30-130 %

2-Fluorchiphenyl 25,000 | 19,000 67 % 30-130 %
Terphenyl-d14 28,000 18,000 65 % 30-130 %

Method Reference:

Report Notations:

Test Methods for Evaluating Solid Waste, LIS EPA, SW-846, Third Edition, Update 111 (1996). Sample extraciion performed
by EPA Method 3545. Cleanup performed by EPA Method 3630C. Results are reported on a dry weight basis.

BRL indicates concentration, if anvy, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory opetating conditions. Reporting limits are adjusted for sample size and dilution.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

),
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GROUNDWA
ANALYTICAL

EPA Method 8270C

Polynuclear Aromatic Hydrocarbons by GC/MS

Field 1D: SD15B Matrix: Soil

Project: Saugus Iron Works/316337.02.02 Container: 250 mL Glass

Client: CH2M Hill Preservation: Cool

Laboratory 1D: 7217306 QC Batch ID: SsV-1440-P

Sampled: 04-30-04 12:03 Instrument 1D: MS-3 HP 5890

Received: 04-30-04 19:00 Sample Weight: 15 g

Extracied: 05-04-04 16:30 Final Volume: TmlL

Cleaned Up: 05-07-04 11:30 Percent Solids: 24

Analyzed: 05-10-04 22:13 Dilution Factor: 1

Analyst: nmr

i e e e i =

91.20-3 Maphthalene BRi. ug’Kg 1,400
91-576 | 2-Methylnaphthalene BRL ug/kg 1,400
208968 Acenaphthylene BRL ug/Kg 1,400
83-32-9 Acenaphthene BRE ug/Kg 1,400
&6-73-7 Fluorene BRL ug/Kg 1,400
8501-8 Phenanthrene BRL ug/Kg 1,400
120-12-7 Anthracene BRL ug/Kg 1,400
206440 Fluoranthene BRL ug/Ke 1,400
129-00-0 Pyrene BRL ug/Kg 1,400
56-55-3 Benzolalanthracene BRL ug/Kg 1,400
213019 Chrysene BRL ug/Kg 1,400 }
205-99-2 Benzo|[bjfluoranthene BRL ug/Ke 1,400
207-0B9 _Benzofkifluoranthene BRL ug/Kg 1,400
50-32-8 Benzofalpyrene BRL ug/Kg 1,400
193-39-5 indenof1.2.3c,dipyrene BRL ug/Kg 1,400
53-70-3 Dibenzofa, hlanthracene BRL ug/Kg 1,400
191242 Benzofgh, i}perylene BRL ug/Kg 1,400
Nllrobenzene-ds 27,000 | 13,000 a7 % 30-130 %
2-Fluorobipheny! 27,000 | 14,000 51 % 30-130 %
Terphenyl-d14 27,000 | 18,000 66 % 30-130%

Method Reference:

Report Notations:

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Updale I {1996}, Sample extraction performed
by £PA Method 3545. Cleanup performed by EPA Method 3630C. Resubs are reported on a dry weight basis.

BRL Indicates concentration, if any, is below reporting fimit for analyte. Reporting limit is the lowest concentration that can be

reliably quantified under routine laboratory operaling conditions.  Reporting limits are adjusted for sample size and dilution.




GROUNDWA
ANALYTICAL

EPA Method 8270C )
Polynuclear Aromatic Hydrocarbons by GC/MS

Field 1D: SD15C Matrix: Soil

Project: Saugus lron Works/316337.02.02 o Container: 250 mL Glass

Client: CH2M Hill Preservation: Cool

Laboratory ID:  72173-07 QC Batch |D: SV-1440-P

Samypled: 04-30-04 12:01 Instrument 1D: MS-3 HP 5390

Received: 04-30-04 19:00 Sample Weight: 15g

Extracted: 05-04-04 16:30 Final volume: 1mb

Cleaned Up: 05-07-04 1130 Percent Solids: 48

Analyzed: 05-10-04 22:53 Dilution Factor: 1

Analyst: - nr
: B e i crs i s e
91-23-3 Naphthalene BRL ug/Kg 680
91-57-6 2-Methylnaphthalene BRL ug/Kg 680
20896-8 Acenaphthylene - o BRL ug/Kg 6B0
83-32-9 Acenaphthene . BRL ug/Kg 680
86-73-7 Fluorene BRL ug/Kg 680
85-01-8 Phenanthrene BRL ug/Kg 680
120-12-7 Anthracene BRL ugfKg 680
206-44-0 Fluoranthene BRL o ug/Kg 680
129-00-0 Pyrene BRL ug/’Kg 680
56-55-3 Benzo[alanthracene BRL ug/Kg 680
218-01-9 Chrysene BRL ug/Kg 680
205-99-2 - Benzo[bjfluoranthene BRL ug/Kg 680
207-08-9 Benzolk}fluoranthene BRL ug/Keg 680
50328 Berzofajpyrene B BRL ug/Kg 680 |
193-39-5 Indenol1,2,3-c dlpyrene BRL ug/Kg 680
53-70-3 Dibenzofa,hlanthracene BRL ug/Kg 680
191-24-2 Benzolg,h, ijperylene BRL ug/Kg 680
Nitrobenzene-d5
2-Fluorbiphenyl 14,000 8,100 30-130 %
Terphenyi-d14 14,600 9,100 30-130 %

Method Reference:  Test Methods for Evaluating Solid Waste, US EPA, 3W-846, Third Edition, Update I {T996). Sample extraction performed
by EFA Method  3545. Cleanup perfonmed by EPA Method 3630C. Results are reported on a dry weight hasis.

Report Notations: BRL Indicates concentration, if any, is below repoding limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532
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GROUNDWA
ANALYTICAL

EPA Method 8270C

Polynuclear Aromatic Hydrocarbons by GC/MS

Field 1D SDT7A Matrix: Saoil

‘Project: Saugus Iron Works/316337_02.02 Container: 250 mL Glass

Client: CH2M Hill Preservation: Cool

Laboratory ID: 7217308 QC Batch ID: SV-1440-P

Sampled: 04-30-04 11:45 Instrument 1D MS-3 HP 5890

Received: 04-30-04 19:00 Sample Weight: 16 g

Extracted: 05-04-04 16:30 Final Volume: 1mlL

Cleaned Up: 05-07-04 11:30 Percent Solids: 17

Analyzed: 05-10-04 23:32 Dilution Factos: 1

Analyst: nr
91-20-3 Maphthalene BRI 1,900
91-57-6 2-Methylnaphthalene BRL wgKg | 1,900
208-96-8 Acenaphthylene BRL ug/Kg 1,900
83-32-9 Acenaphthene BRL ug/Kg 1,900
86-73-7 Fluorene BRL ug/Kg 1,900
85-01-8 Phenanthrene BRL ugKg 1,900
120-12-7 Anthracene ~ _BRL ug/Kg 1,900

'20644-0 | Fluoranthene BRL ug/Kg 1,900
129-00-0 Pyrene BRL ug/Kg 1,900
56-55-3 Benzofalanthracene BRL ug/Kg 1,900
218019 Chrysene BRL ug/Kg 1,000
205-99-2 Benzoib]fluocranthene BRL ug/Kg 1,200
207-08-9 Benzo|kifluoranthene BRL ug/Kg 1,900
50-32-8 Benzolalpyrene BRL ug/Ke 1,900
193-39-5 Indenof1,2,3<,dlpyrene BRL ug/Ke 1,900
53-70-3 Diibenzolahjanthracene BRL ug/Kg 1,900
191-24-2 Benzolg,h,ilperylene BRL ug/Ke 1,900
Nitrobenzened 38,000 | 22,000 30-130 %
2-Fluorobiphenyl 38,000 | 25,000 67 % 30-130 %
Terphenyl-d14 38,000 | 27,000 71 % 30-130%

Method Reference:  Test Methods for Evaluating Sold Waste, US EPA, SW-846, Third Edition, Update Il (1996). Sample extraction performed
by EPA Method 3545. Cleanup performed by EPA Method 3630C. Results are reparted on a dry weight basis.

Report Notations: BRL

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

Indicates concentration, if any, is below reporting fimit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting linits are adjusted for sample size and dilution.
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GROUNDWATER
ANALYTICAL
EPA Method 8270C

Polynuclear Aromatic Hydrocarbons by GC/MS

Field 1D: SD17B Matrix: - Soil

Project: Saugus Iron Works/316337.02.02 o Container: 250 mL Glass

Client: CH2Mm Hill Preservation: Cool

Laboratory 1D 7217309 QC Baich ID: SV-1440-P

Sampled: 04-30-04 12:05 Instrument 1D: MS-3 HP 5890

Received: 04-30-04 19:00 Sample Weight: 15 g

Extracted: 05-04-04 16:30 Final Volume: 1mL

Cleanaed Up: 05-07-04 11:30 Percent Solids: 20

Analyzed: 05-11-04 00:11 Dilution Factor: 1

Analyst: ur
91-20-3 Naphthalene BRL ug/Kg 1,600
91-57-6 2-Methylnaphthalene BRL ug/Kg 1,600
208-96-8 Acenaphthylene ) BRL ug/Kg 1,600
B3-32-0 _Acenaphthene BRL ug/Kg 1,600
86-73-7 Flugrene BRL ug/Kg 1,600
85-01-8 Phenanthrene BRL ug/Kg 1,600
120-12-7 Anthracene BRL 1 ugkg 1,600
206-44-0 Fluoranthene _ BRL ug/Kg 1,600
129-00-0 Pyrene - BRL ug/Kg 1,600
56-55-3 Benzofalanthracene BRL ug/Kg 1,600
218-01-9 Chrysene BRL ug/Kg 1,600
205-99-2 Benzofblfluoranthene BRL up/Kg 1,600
207089 Benzolk]fluoranthene BRL i ug/Kg 1,600
50-32-8 Benzolalpyrene - BRL ug/Kg 1,600

| 193-395 | Indenof1,2,3cdipyrene BRL ug/Kg 1,600
53-70-3 Dibenzola,hlanthracene BRL ug/Kg 1,600
191-24-2 Benzolg,h,ilperylene BRL ug/Kg 1,600 4‘
Nitrobenzenes - 7,000 52 % 30-130 %
2-Fluorobiphenyl 32,000 17,000 52 % 30 - 130 %
Terphenyl-d14 32,000 | 19,000 58 % 30-130 % ]

Method Reference:  Test Methods for Evaluating Solid Waste, US EPA, SW-B46, Third Edition, Update IH (1996). Sample extraction performed
by EPA Method 3545. Cleanup performed by EPA Method 3630C. Results are reported on a dry weight basis.

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration thiat can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

(IO
Bl



GROUNDWA
ANALYTICAL

EPA Method 8270C
Polynuclear Aromatic Hydrocarbons by GC/MS-SIM

Field 1D: EBO5 Matrix: Agueous

Project: Saugus lron Works/316337.02.02 ) " Container: 1 L Amber Glass

Client: CH2ZM Hill Preservation: Cool

Laboratory ID:  72173-10 QC Batch |ID: SV-1489-F

Sampled: 04-30-04 14:03 Instrument ED: MS-6 HP 6890

Received: 04-30-04 19:00 Sample Volume: 1000 mL

Extracted: 05-04-04 11:00 Final Volume: 1 mL

Analyzed: 05-07-04 00:57 Dilution Factor: 1

Analyst: iur
91-20-3 Naphthalene ug/L 0.5
91-57-6 2-Methylnaphthalene BRL ug/L 0.5
208-96-8 Acenaphthylene BRL ug/L 0.5
83-32-9 Acenaphthene BRL uglt 0.5
86-73-7 Fluorene BRL o ug/L | 0.5
85-01-8 Phenanthrene BRL ug/L 0.5
120-12-7 Anthracene BRL ug/l 0.5
206440 Fluoranthene BRL ugfl 0.5
129.00-0 Pyrene BRL ug/L 0.5
56-55-3 Benzolalanthracene _ i BRL ug/l 0.1
218-01-9 Chrysene BRL ug/L 0.1
205-99-2 Benzoblfiuoranthene BRL ugfL 0.1
207-08-9 Benzolk]fluoranthene BRL ug/L 0.1
50-32-8 Benzola]pyrene BRL ug/l 0.1
193-395 Indeno[1,2,3 ¢, dlpyrene BRL ug/L 0.1
53-70-3 Dibenzola,hjanthracene BRL
191-24-2 Benzoig,h,i]perylene BRL
MitrobenzenedS 10 9.1 91 % 30-130 %

| 2Fluorcbiphenyl 10 68 | 68 % - 30-130 %
Terphenyl-d14 10 8.3 83 % 30-130 %

Method Reference:  Test Methods for Evaluating Solid Waste, US EPA, SW-846, Thind Edition, Update Tl {1996).
method modified by use of selected ion monitoring (SIM} in accordance with Section 7.5.5 of the method.
Sample extraction performed by EPA Method 3510C.

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusied for sample size and dilution.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532
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- ANALYTICAL

Trace Metals

Field 1D: SD20A ' Matrix: Soil

Project: Saugus lron Works/316337.02.02 Container: 250 mL Class

Client: CH2M Hill i o Preservation: “Cool

Laboratory [D: 7217301 Percent Solids: 40

Sampled: 04-30-04 09:01

Received: 04-30-04 19:00

Analysis Method QC Baxrch ID Prep Mathod Prepared Sample Weight Ipstryment 1) Analyst

£PA 60108 MB-0345-5 EPA 30508 050304 12115 05g IRt PE 3000 CRL

EPA 7471A7 MP-1581-5 EPA 7471A 05-04-04 0730+ 0.6g CVAA1 PEFIMS CRL
7440-36-0 Antimony, Total BRL me/Kg 25 | 1 | 050304 19:11 | EPA 60108
7440-38-2 Arsenic, Total 14 mg/Kg 2.5 1 05-03-04 19:11 EPA 6010B"
7440-41-7 Beryllium, Total BRL mg/Kg 0.99 1 050304 19:11 EPA 60108’
7440439 Cadmium, Total 1.6 mg/Kg 1.2 1 05-03-04 19:11 EPA GO10B'
7440-47-3 Chromium, Total 69 mg/Kg 25 1 05-03-04 19:11 EPA 6010B'
7440-50-8 Copper, Total ' 60 mg/Kg 49 1 050704 16:39 | EPA 60108"
7439-92-1 Lead, Total 210 mg/Kg 25 1 05-03-04 19:11 EPA 6010B"
7439.97-6 Mercury, Total 0.42 mg/Kg 0.081 1 05-04-04 13:05 EPA T4TIA®
7440-02-0 Nickel, Total 46 mg/Kg 25 1 050304 19:11 EPA 60108"
7782-49-2 Selenium, Total BRL mg/Kg 49 1 05-03-04 19:11 EPA 60108'
7440-22-4 Silver, Total BRL mgiKg 12 1 | 05-03-04 19:11 | EPA 60108
7440-28-0 Thallium, Total BRL mg/Kg 12 1 05-03-04 19:11 EPA 60108'
7440-66-6 Zinc, Total 300 mg/Kg 120 1 05-03-04 19:11 EPA 6010B"

Method Reference: Test Methods for Braluating Solid wasie, US EPA, SW-346, Third Edition, Update Ill {1996).
Results are reported on a dry weight basis.

Report Notations: BRL Indicates concentration, if any, is below reporting limit for anabyte. Reporting kmit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

DF  Dilution Factor.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532
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GROLUINDWA
ANALYTICAL

Trace Metals

Field 1D: sD208B ' Matrix: Soil

Project: Saugus lron Works/316337.02.02 Container: 250 mL Glass

Client: CH2M Hilt Preservation: Cool

Laboratory ID: 7217302 Percent 5olids: 52

Sampled: 04-30-04 09:03

Received: 04-30-04 19:00

Analysis Method OC Batch 1D Preg Method Prepared Sample Weight lostrument 1D Analyst

EPA 6010B° MB-0345 5 EPA 30508 0503-04 12:15 05g X1 PE 3000 CRL

EPA 7471A% MP-1581-% EPA 7471A 05-04-04 07:30 06g CVAAT PE FIMS CRL
7440360 Antimony, Total BRL mg/Kg 1.9 1| 050304 19:32 | EPa 60108"
7440-38-2 Arsenic, Total mz/Kg 1.9 | 05-03-04 19:32 EPA 6010B"
7440-41-7 Beryllium, Total BRL mg/Kg 0.77 1 05-03-04 19:32 £PA 60108’
7440-43-9 Cadmium, Total BRL mg/Kg 0.96 1 05-03-04 19:32 EPA 60108'
7440-47.3 Chromium, Total mg/Kg 19 1 050304 19:32 |  EPA 60108
7440508 Copper, Total BRL mg/Kg 38 1 | 050704 1651 | EPA 60108"
7439-92-1 Lead, Total BRL mg/Kg 19 t 05-03-04 19:32 EPA 60108’
7439-97-6 Mercury, Total BRL mg/Kg 0.063 1 05-04-04 13:08 EPA 7471A°
7440-02-0 Nickel, Total mg/Kg 19 1 050304 19:32 EPA 6010B'
7782492 Selenium, Total BRL mg/Kg 38 1 05-03-04 19:32 EPA 60108'
7440-22-4 Silver, Total BRL mg/Kg 2.6 1 05-03-04 19:32 EPA 6010B'
7440-28-0 Thallium, Total BRL mg/Kg 9.6 t 05-03-04 19:32 EPA 60T0B'
7440-66-6 Zinc, Total BRL mg/Kg 96 1 05-03-04 1932 EPA 60108’

Method Reference:

Report Notations:

Test Methods for Evaluating Solid Waste, LIS EPA, SW-846, Third Edition, Update IH (1996).
Results are reported on a dry weight basis.

BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

DF  Dilution Factor.

Groundwater Analytical, Inc., P.C. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDWA
ANALYTICAL

Trace Metals

Field iD: SD19A i Matrix: Soil

Project: Saugus Iron Works/316337.02.02 Container: 250 ml Glass

Client: CH2M Hill - Preservation: Cool

Laboratory ID:  72173-03 Percent Solids: 45

Sampled: 04-30-04 09:45

Received: 04-30-04 19:00

EFA 60108" MB-0345-5 EPA 3050B 05-03-04 12:15 0s5g ICP-1 PE 3000 CRL

EPA 7471A® MP-1581-8 EPA 7471A 05-04-04 07:30 06g CV¥AA1 PEFIMS CRL

R e ; M R :
7440-36-0 " Antimony, Total BRL mg/Kg 2.1 1 EPA 60108’
7440-38-2 Arsenic, Total 17 mg/Kg 2.1 1 EPA 6010R'
7440-41-7 Beryllium, Total BRL mg/Kg 0.56 1 EPA 60108’
744043-9 Cadmium, Total 1.1 mg/Kg 1.1 1 050304 19:36 EPA 60108"
7440-47-3 Chromium, Total 110 mg/Kg 21 1 050304 19:35 |. EPA 60106'
7440-50.8 Copper, Total 76 me/Kg a3 1 | 05-07-04 16555 | EPA 6010B
7439-92-1 Lead, Total 170 mg/Kg 21 i 05-03-04 19:36 EPA 60108’
7439-97-6 Mercury, Total 0.37 mg/Ke 0.073 1 0504-04 13:11 EPA 7471A°
7440-02-0 Nickel, Total 50 mg/Kg 2% 1 05-03-04 19:26 EFA 6010B’
7782-49-2 Selenium, Total BRL mg/Kg 43 1 05-03-04 19:36 EPA 60108’
7440-22-4 Silver, Total BRL mg/Kg 11 1 | 050304 1936 | EPac0i0B’ |
7440-28-0 Thallium, Total BRL mg/Kg 11 1 | 050304 19:36 | EPA 60108
7440-66-6 Zinc, Total 320 mgKg 110 1 05-03-04 19:36 EPA 6010B"

Method Reference:  Test Methods for Evaluating Solid Waste, LS EPA, SW-846, Third Edition, Update Il (1996),

Results are reported on a dry weight basis.
Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be

reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

DF  Dilution Factor.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532
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GROUNDWA
ANALYTICAL

Trace Metals

Method References

Report Motations:

Field ID: SD19B Matrix: Soil

Project: Saugus Jron Works/316337.02.02 Container: 250 mL Glass

Client: CH2M Hil : Presenvation: Cool

Laboratory ID:  72173-04 Percent Solids: 85

Sampled: 04-30-04 09:47

Received: 04-30-04 19:00

Anatysis Method Batch 1D Prep Method Prepared Sample Weight Instremept 150 Analyst

EPA 6010B' MB-0345-S EPA 30508 05-03-04 12:15 05g ICE-F PE 3000 CRL

EPA 7471A2 MP-1581-5 EPA 7471A 05-04-04 07:30 06g CVAA PE FiMS CRL
7440-36-0 Antimony, Total mg/Kg 1.1 1 05-03-04 19:41 EPA 60108’
7440-38-2 Arsenic, Total mg/Kg 1.1 1 05-03-04 13:41 EPA 6010B'
7440-41-7 Beryllium, Total mg/Kg 0.45 T 05-03-04 19:40 | EPA 60108
7440-43-9 Cadmium, Total mg/Kg 0.57 " 05-03-04 19:41 EPA 6010B'
7440-47-3 Chromium, Total 27 mg/Xg 11 1 050204 19:40 EPA 6010D°
7440-50-8 Copper, Total BRL mg/Kg 23 1 05-07-04 17:08 £PA 60TOB'
7439921 Lead, Total 13 mg/Kg 11 i 05-07-04 17:09 EPA 6010B'
7439-97-6 Mercury, Total BRL mg/Kg 0.039 1 05-04-04 13;14 EPA 7471A°%
7440-02-0 Nickel, Total 40 mg/kg 11 1 05-03-04 19:40 EPA 60108"
7782-49-2 Selenium, Total BRL mg/Kg 23 1 050304 19:41 EPA GO10R'
7440-22-4 Silver, Total BRL mgKg 5.7 1 05-03-04 19:40 EPA 60108’
7440-28-0 Thallium, Total BRL mg/Kg 57 1 05-03-04 19:41 EPA, 60108’

| 7440-666 Zinc, Total BRL mg/Kg 57 1 05-03-0% 1940 EPA 6010R’

Test Methods for Evatuating Solid Waste, US EPA, SW-846, Third Edition, Update [l (1996).

Results are reported on a dry weight basic.

BRL

DF  Dilution Factor.

Indicates concentration. if arry, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
retiably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

Groundwater Analytical, [nc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532




GROUNDWA
ANALYTICAL

Trace Metals

Field 1D: SDI15A ) Matrix: Soil

Project: Saugus Iron Works/316337.02.02 Container: 250 ml. Glass

Client: CH2M Hilt Preservation: Cool

Laboratory ID: 72173-05 Percent Solids: 22

Sampled: 04-30-04 11:31

Received: 04-30-04 19:00

Analtysis Method QC Batch i Prep Methad Prepared Sample Weight Instrument 1D Analyst

EPA 60108’ MB-03455 EPA 30508 05.03-04 12:15 05g ¥CP1 PE 3000 CRL

EPA 7471A% MP-1581-S EPA 7471A 05-04-04 07:30 06g CVAA-T PEFIMS CRL
7440360 Antimony, Total BRL me/Kg 4.3 1_| 050304 19:45 | EPA 60108
7440-38-2 Arsenic, Tofal 9.6 mg/Kg 4.3 1 050304 19-45 EPA 6070B’
7440-41-7 Beryllium, Total EBRL mg/Kg 1.7 1 050304 19:44 EPA 6010B!
7440-43-9 Cadmium, Total BRL mg/Kg 2.2 1 05-03-04 19:45 EPA 60108'
7440-47-3 Chromium, Total BRL mg/Kg 43 1 05-03-04 19:44 EPA 60108’
7440-50-8 Copper, Total BRL mgiKg 86 1 05-07-04 17:13 EPA 60108’
7439921 Lead, Total 95 mg/Kg 43 1 05-07-04 17:13 EPA 6010RB'
7439-97-6 Mercury, Total 0.26 mg/Kg 0.14 1 05-04-04 13:24 EPA 7471A2
7440-02-0 Nickel, Total BRL mg/Kg 43 1 05-03-04 19:45 IPA 60108’
7782-49-2 Selenium, Total BRL ma/kg 86 1 | 050304 19:45 | EPA 60108
7440-22-4 Silver, Total BRL mg/Kg 22 1 05-03-04 19:44 EPA 60108’
7440280 Thallium, Total BRL me/Kg 22 1 05-03-04 19:45 EPA 6010R'
7440-66-6 Zinc, Total BRL mg/kg 220 1 05-03-04 19:44 EPA 60108’

Method Reference:  Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update Il (¥996).

Results are reported on a dry weight basis.
Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be

DF  Dilution Factor.

reliably quantified under routine lahoratory operating conditions. Reporting limits are adjusted for sample size and dilution.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532




GROUNDWA
ANALYTICAL

Trace Metals

Field ID: SD158 ‘ Matrizx: Soil

Project: Saugus Iron Works/316337.02.02 Container 250 ml Glass

Client: CH2M Hill : S Preservation: Cool

Laboratery ID: 72173-06 Percent Solids: 23

Sampled: 04-30-04 12:03

Received: 04-30-04 19:00

Analbysis Method QC Batch 1D Prap Mathod Prepared Sarnple Weight Instrument {0 Anabyst

EPA 60108’ MB-0345-5 EPA 30508 050204 12115 05g CP-1 PE 3000 CRL

EPA 7471A° MP-1581-S EPA 7471A 05-04-04 07:30 068 CVAAT PEFIMS CRL
7440360 Antimony, Total mg/Kg 4.0 1 05-03-04 19:49 EPA 60108’

| 7440-382 Amsenic, Total mg/Kg 4.0 1 | 050304 1949 | Epago108
7440-41-7 Beryllium, Total BRL mg/Kg 1.6 1 05-03-04 19:49 EPA 60108’
7440439 Cadmium, Total BRL mg/Kg 2 1 | 050304 1945 | EPAGOI0B |
7440-47-3 Chromium, Total BRL mg/Kg 40 1 05-03-04 1949 EPA 60108’
7440-50-8 Copper, Total B BRL mg/Kg 80 1 05-07-04 17:17 EPA &010B’
7439921 Lead, Total . BRL mg/Kg 40 1 050704 17:17 EPA 60108’
7439-97-6 Mercury, Total BRL mg/Kg 013 1 | 050404 1327 | Epa 7471A2
7440-02-0 Nickel, Total BREL mg/Kg 40 1 05-03-04 19:49 EPA 60108'
7782492 Selenium, Total BRL mg/Kg 80 1 050304 19:49 EPA 60108
7440-22-4 Silver, Total BRL mg/Kg 20 1 05-03-04 19:49 EPA 60108’
7440-28-0 Thallium, Total BRL mg/Kg 20 1 05-03-04 12:49 | EPA 60108'
7440-66-6 Zinc, Total BRI mg/Kg 200 1 05-03-04 19:49 EPA 60108’

Method Reference: Test Methods for Evaluating Solid Waste, US EPA, SW-546, Third Edition, Update I {(1996).
Results are reported on a dry weight basis, '

Report Notations: BRE  Indicates concentration, if any, is below reposting fimit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory aperating conditions. Reporting limits are adjusted for sample size and dilution.

DF  Dilution Factor.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



ANALYTICAL

Trace Metals

Field ID: SD15C ’ Matrix: Soil

Project: Saugus Iron Works/316337.02.02 Container: 250 mL Glass

Client: CH2M Hill o Preservation: Cowl

Laboratory 1D: 7217307 Percent Solids: 48

Sampled: 04-30-04 12:01

Received: 04-30-04 19:00

Analysis Method QC Batch 1D Prep Method Prepared Sample Weight In Analyst

EPA 60108' MB-0345-5 EPA 3050B 05-03-D4 12:15 05g 11 PE 3000 CRL

EPA 7471A2 MP-1581-5 EPA 74T1A 05-04-04 07:20 0.6g CWAA-1 PEFIMS CRL
7440-36-0 Antimony, Total BRL mg/Kg 2.1 1 05-03-04 19:53 FPA 6010B'
7440-38-2 Arsenic, Total 4.6 mg/Kg 2.1 1 050304 1953 EPFA 60108" -
7440-41-7 Beryllium, Total BRL mg/Kg 0.83 1 050304 19:53 EPA 60108’
7440-43-9 Cadmium, Total BRL mg/Kg 1 1 050304 19:53 EPA 607108'
7440-47-3 Chrornium, Total 34 mg/Kg 21 1 05-03-04 19:53 | EPA 60108’
7440-50-8 Copper, Total BRL mg/Kg 42 1 05-07-04 17:21 EPA 6010B"
7439-92-1 Lead, Total BRL mg/Kg 21 1 05-07-04 17:21 EPA 6010B'
7439-97-6 Mmercury, Total BRL mg/Kg 0.068 1 05-04-04 13:30 EPA 7471A2
7440-02-0 Nickel, Total 25 mg/Kg 21 1 05-03-04 19:53 EPA 60108’
7782492 Selenium, Total BRL mg/kg 42 1 | 050304 19:53 | EPA 60108B' |
7440-22-4 Silver, Total BRL mg/Kg 10 1 05-03-04 19:53 EPA 60108
7440-28-0 Thallium, Total BRL mg/Kg 10 1 05-03-04 19:53 EPA 60108’
7440-66-6 Zinc, Tokal BRL mg/Kg 100 1 05-03-04 1953 EPA 6010B'

Method Reference:

Report Notations:

Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update 11l (1996).

Results are reposted on a dry weight basis.

BRL

DF  Dilution Factor.

N

Indicates concentration, if any, is below reporting limit for anatyte. Reporting limit is the lowest concentration that can be
neliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532
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GROUNDWA
ANALYTICAL

Trace Metals

Field ID: SD17A ' Matrix: Soil

Project: Saugus Iron Works/316337.02.02 Container: 250 mL Glass

Client: CH2M Hill o Preservalion: Cool

Laboratory ID:  72173-08 Percent Solids: 17

Sampled: 04-30-04 11:45

Receiver: 04-30-042 19:00

Analysis Methad OC Batch 1D Prep Method Prepared Sample Weight Instrument tD Anglyst

EPA 60108’ MB-0345-5 EPA 30508 05-03-04 12:15 05g KCP-1 PE 3000 CRL

EPA 7471A° MP-1581-8 EPA 7471A 05-04.04 07:30 0.6g VAR PE FIMS CRL
7440-36-0 __Antimany, Total BRL me/Kg 5.8 i | 050304 19:57 | EPA 60108
7440-38-2 Arsenic, Total BRL me/Kg 58 1 05-03-04 19:57 EPA 60108'
7440417 Beryllium, Total BRL mg/Kg 2.3 1 05-03-04 13:57 EPA 60108’
7440-43-9 Cadmium, Total BRL mg/Kg 2.9 1 05-03-04 19:57 EFA 6010B8"
7440-47-3 Chromium, Total ~ BRL mg/Kg 58 1 | 050304 19.57 | EPA 60108
7440-508 Copper, Total BRL mg/Kg 120 1 05-07-04 17:25 EPA 6010B"

[ 7433-9211 Lead, Total BRL mg/Kg 58 i | DS0704 1796 | EPA 6010B'
7439-97-6 Mercury, Total BRL mg/Kg 0.19 1 05-04-04 13:33 EPA 747142
7440020 Nickel, Total BRL mg/Kg 58 1 05-03-04 19:57 EFA 60108’
7782-49-2 Selenium, Total BRL mgfKg 120 1 0503-04 19.57 EPA 60108'
7440-22-4 Silver, Total BRL mg/Kg 29 1 05-03-04 19:57 EPA 6010R'
7440-28-0 Thallium, Total BRL mg/Kg 29 1 05-03-04 19:57 EPA 60108’
7440-66-6 Zinc, Total BRL mg/Kg 290 1 05-03-04 19:57 EPA 6010E'

Method Reference:  Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, i/pdata 11l (1996).
Results are reported on a dry weight basis.

Report Motations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the fowest concentration shat can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

DF  Dilution Factor.

Groundwater Analytical, inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDWA
ANALYTICAL

Field ID:
Project:
Client:

Laboratory 1D:
Sampted:
Recetved:

Analysis Method
£EPA 60108’
EPA 7471A*

SD17B

Saugus Iron Works/316337.02_02

CH2M Hill

7217309
04-30-04 12:05
04-30-04 19:00

OC Barch ID

MB-0345-5
MP-1582-5

Prep mMethod

EFA 30508
EPA 7471A

Trace Metals

Prepared
05-03.04 12:15
050404 15:30

Matrix:
Container:
Preservation:

Percent Solids:

Sample Weight
05¢g
06g

Sonl
250 mL Glass
Cool

20

Ingtrument |
K2P-1 PE 3000
CWaAA-1 PE FIMS

Anatyst

CRL
CRL

7440-36-0 Antimony, Total mg/Kg 4.7 1 EPA &010B’

| 7440-38-2 Arsenic, Total mg/Keg 4.7 1 050304 20:09 EPA 6010B'
7440-41-7 Beryllium, Total BRL mg/Kg 19 1 05-03-04 20-00 EPA 6010B"
7440-43-9 Cadmium, Total BRL mg/Kg 2.4 1 05-03-04 20:09 EPA 60108’
7440-47-3 Chromium, Total BRL mg/Kg 47 1 05-03-G4 20:09 EPA 60108
7440-50.8 Copper, Total BRL mg/Kg 94 1 05-07-04 17:29 EPA 60108’
7439921 Lead, Total B BRL mg/Kg 47 1 05-07-04 17:30 EPA 6010B'
7439-97-6 Mercury, Total BRL mg/Kg Q.16 1 05-05-04 10:33 EPA 7471A7
7440-020 Nickel, Total BRL mg/Kg 47 1 05-67-04 17:30 EPA 6010B’
7782492 Selenium, Total BRL mg/Kg o4 1 05-03-04 20:09 EPA 60T0B!
7440724 Silver, Total BRL mg/Kg 24 1 05-03-04 2009 | EPA 6010B"
7440-28-0 Thallium, Total BRL mg/Kg 24 1 05-07-04 17:30 EPA 6O10B!
7440666 Zinc, Total BRL mg/Kg | 240 i | 050304 2009 | EPA6OIOB' |

Method Reference:  Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update 1 (1996).

Results are reported on a dry weight basis.
Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be

DF  Dilution Factor.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

refiably quantified under routine laboratory operating conditions. Reporting limits are adjustad for sarnple size and dilution.




ANALYTICAL

Trace Metals

Field 1D EBOS5 ’ Matrix: Aqueous

Project: Saugus Iron Works/316337.02.02 Container: 250 ml Plastic

Client: CH2M Hill R Preservation: =~ HNO3 / Cool

Laboratory ID:  72173-11 Preserved: 04-30-04 14:03

Sampled: 04-30-04 14:03

Received: 04-30-04 19:00

Analysis Method QC Batch I)) Prep Method Prepared Sample Volume Instrament 1D Aualyst

EPA 60108’ MB-1081-W EPA 3010A 05-03-04 10:40 50 mL KP-2 PE 3300 MWR

EPA 7470A° MP-1499.W EPA 7470A 05.04-04 10:30 25wmL VAL PERIMS CRL
7440-36-0 Antimony, Total BRL mg/L 0.06 1 05-04-04 1451 | EPA 60108
7440-38-2 Arsenic, Total BRL mg/L 0.01 1 | 050404 1451 | gpa 60108
7440-41-7 Beryllium, Total BRL mg/L 0.004 1 | 050404 14:50 | FPA 60108" |
7440-43-9 Cadmiurn, Total BRL mg/L 0.005 t_| 650404 1451 | ePA 60108
744047-3 Chromium, Total BRL mg/L 0.01 1 05-04-04 14:51 EFA 50108’
7440-50 8 Copper, Total BRL mg/L 0.025 1 05-04-04 14:51 EPA 6010B’
7439921 Lead, Total BRL mg/L 0.005 1 050504 11:03 EPA 60108"
7439976 Mercury, Total BRL mg/l 0.0002 1 | 050404 1504 | [PA 747047
7440-02-0 Nickel, Total BRL mg/l 0.04 1 05-04-04 14:51 EPA 6010B°
7782-49-2 Selenium, Total BRL mg/L 0.05 1 05-04-04 14:51 EPA 60108’
7440-22-4 Silver, Total BRL mg/L 0.007 1 05-04-04 14:51 EPA 60108’
7440-28-0 Thallium, Total BRL mg/L 0.02 1 05-04-04 14:51 EPA £0108’
7440666 Zinc, Total BRL mg/l. 0.2 1 05-04-04 14:51 EPA 5010B' |

Method Reference:  Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Updata Nl {(1996).

Report Notations: BRL  Indicates concentration, if arry, is below reporting limit for analyte. Reporting limit is the lowaest concengration that can be
reliably quantified under routine laboratory operating conditions. Reporting Fimits are adjusted for sample size and dilution.

DF  Dilution Fachor.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDWA
ANALYTICAL

Inorganic Chemistry
Field ID: SD20A Matrix: Soil
Project: Saugus lron Works/316337.02.02 Received: 04-30-04 19:00
Client:  CH2M Hill
Container: 250 ml Glass Preservation: Cool

04-30-04 0r9:01 % Solids: 40

Sampled: _

Organic Carbon, Total
Method Reference: Methods for Chemical Analysis of Water and Wastes, US EPA, EPA-600/4-790-020 {Revised 1983), and Methods for the
Determination of Inorganic Substances in Environmental Samples, US EPA, EPA/600/R-93/100 {1993}, and Standard

Methods for the Examination of Water and Wastewatar, APHA, Twentieth Edition (1998), and Test Methods for Evaluating

Solid waste, US EPA, SW-846, Third Edition, Update 711 (1996).

Results are reported on a dry weight basis.
Report Notations: BRL  Indicates concentration, if any, is below reporting limit for anatyte. Reporting limit is the lowest concentration that can be
refiably quantified under routine laboratory operating conditions. Repasting Himits are adjusted for sample size and dilution.

RL Reporting Limit.
DF  Dilution Factor.
1 Instrument ID: Tekmar-Dohrmann Apoflo 9000

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532




GROUNDWA
ANALYTICAL

Inorganic Chemistry

Matrix: Soil

Field 1D: SD20B
Received: 04-30-04 19:00

Project: Saugus lron Works/316337.02.02
Client: CH2M Hil

72173-2

Preservation: Cool

£

Lab 1D»

TOC0257-5

Organic Carbon, Total

Methods for Chemical Analysis of Warer and Wastes, US EPA, EPA-600/4-790-020 (Revised 1983), and Methods for the

Determination of Inorganic Substances in Environmental Samples, US EPA, EPA/G0O0/R-93/100 (1993), and Standard

Methods for the Examination of Water and Wastewater, APHA, Twentieth Edition (1998), and Test Methods for Evaluating

Solrd Waste, LIS EPA, SW-846, Thind Edition, Update 111 (1996).

Results are reported on a dry weigh: Yasis.

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

RL  Reporting LimiL :

DF Dilution Factor.

1 Instrument ID: Tekmar-Dohnmann Apollo 9000

Method Reference:

Groundwater Analytical, inc., P.O. Box 1200, 228 Main Street, Buzzaﬁds Bay, MA 02532




GROUNDWA
ANALYTICAL

Inorganic Chemistry
Field ID: SDT9A Matrix: Soil
Project:  Saugus lron Works/316337.62.02 Received: 04-30-04 19:00
Client: CH2M Hill
Lab D‘ 721 73-3 Sampled: 04-30-04 0945 =

Container: 250 ml Glass Preservation: Cool

Organic Carbon, Total

Method Reference:  Methads for Chemical Analysis of Water and Wastes, US EPA, EPA-600/4-790-020 (Revised 1983}, and Methods for the

Determination of Inorganic Substances in Environmental Samples, US EPA, EPA/GOO/R-93/100 (1993), and Standard
Methods for the Examination of Water and Wastewater, APHA, Twentieth Edition (1998}, and Test Methods for Evaluating
Solid Waste, US EPA, 5W-B46, Third Edition, Update Il (1996).

Results are reported on a dry weight basis.

Repori Notations: BRL Indicates concentration, i any, is below reporting limit for anafyte. Reporting limit is the lowest concentration that can be

raliably quantifiedt under routine laboratory operating conditions. Reporting himits are adjusted for sample size and dilution.
RL Reporting Limit. :
DF  Dilution Factor.
3 Instrument iD: Tekmar-Dohrmann Apollo 9000

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDWA
ANALYTICAL
Inorganic Chemistry

Field I SD19B
Project: Saugus lron Works/316337.02.02

Client: CH2M Hill
Sampled:
Organic Carbon, Total
Method Reference:  Methods for Chemical Analysis of Water and Wastes, US EPA, EPA-600/4-790-020 (Revised 1983), and Methods for the
Determination of Inorganic Svubstances in Environrmental Samples, US EPA, EPA/600/R-93/100 (1993}, and Standard
Methods for the Examination of Water and Wastewater, APHA, Twentieth Edition (1993), and Test Methods for Evaluating
Solid Waste, US EPA, SW-846, Thind Edhtion, Uipdate 11 {1996).
Results are reported on a dry weight basis.
Report Notafions BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliabty quantified under matine aboratory operating conditions. Reporting limits are adjusted for sample size and dilution.
RL Reporting Limit.
DF Dilution Factor.
1 Instrument ID: TekmarDohrmann Apollo 9000

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532




GROUNDWA
ANALYTICAL

Inorganic Chemistry
Field ID: SD15A Matrix: Soil
Project:  Saugus lron Works/316337.02.02 Received: 04-30-04 19:00
Cliem:  CH2M Hill
LabiD>: 721735 Sampled: 04-30-04 T1:31 % Salids: 22 Container: 250 mlL Glass Preservation: Cool
3 S

Organic Carbon, Total 133 | 0.2 mg| 050704 00:00 | TOC 02575

Method Reference:  Methods for Chernical Analysis of Water and Wastes, US EPA, EPA-600/4-790-020 (Revised 1983), and Methods for the
Determination of Inorganic Substances in Environmental Samples, US EPA, EPA/GO0/R-93/100 (1993), and Standard
Methads for the Examination of Water and Wastewater, APHA, Twentieth Edition (1998), and Test Methods for Evaluating
Solid Waste, US EPA. SW-846, Third Edition, LUipdate Ul (1996).
Results are reported on a dry weight basis.
Report Notafions: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine kzboratory operating conditions. Reporting limits are adjusted for sample size and dilution.
RL Reporting Limit.
DF  Dnlution Factor.
1 Ingstrument 1ID:  TekmarDohmmann Apollo 2000

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDWA
ANALYTICAL

Inorganic Chemistry
Field ID: SD15B Matrix: Soil

Project: Saugus fron Works/316337.02.02 Received: 04-30-04 19:00
Client: CH2M Hill

b 1D 2 led: 04-30-04 ¥2:03 L . i \ Preservation: Cool

Organic Carbon, Total TOCH258.5

Method Reference:  Methods for Chemical Analysis of Water and Wastes, US EPA, EPA-600/4-730-020 {Revised 1983), and Methods for the
Determination of Inorganic 5ubstances in Environmental Samples, US EPA, EPA/600/R-93/100 (1993), and Standard
Methods for the Examination of Water and Wastewater, APHA, Twentieth Edition (1998), and Test Methods for Evaluating
Solid Waste, US EPA, SW-846, Third Edition, Update HI {(1996).
Results are reported on a dey weight basis.
Report Notations: BRL Indicates concentration, if any, is below reponing limit for analyte. Reporting limit is the lowest concentration that can be
reliably quaniified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.
RL  Reporting Limit.
DF Drilution Factor.
1 Instrument ID: Tekmar-Dohsmann Apollo 9000

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDWATER
ANALYTICAL

Inorganic Chemistry
Field ID: SD15C Matrix: Soil
Project: Saugus Iron Works/316337.02.02 ’ Received: 04-30-04 19:00
Client: CH2M Hill
Lab ID: 721737 Sampl 04-30-04 12:07 % Solide 48 Container: 250 mL Glass Preservation: Cool

Organic Carbon, Total 400,000 mg/Kg! 60,000 267 |0.15mg| 051204 11:22 | TOC02585 | EPAD0GOMod | 1

Method Reference:  Methods for Chemical Analysis of Water and Wastes, US EPA, EPA-600/4-790-020 {Revised 1983), and Methods for the
Determination of Inorganic Substances in Environrmental Samples, LS EPA, EPA/600/R-93/100 (1993), and Standand
Methods for the Examination of Water and Wastewater, APHA, Twenticth Edition (1998), and Test Methods for Evaluating
Solid Waste, US EPA, SW-846, Third Edition, Update IIf (1996).
Resufts are reported on a dry weight basis.
Report Notations: BRL Indicates concentration, if any, is below reporting limil for analyte. Reporting limit is the Jowest concentration that ean be
reliably quantified under routine laboratary operating conditions. Reporting limits are adjusted for sample size and dilution.
RL Reporting Limit.
DF Dilution Factor.
1 Instrument ID: Tekmar-Dohmann Apolio 9000

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532




- GROUNDWA
- ANALYTICAL

inorganic Chemistry
Field ID: SD17A Matrix: Sail
Project:  Saugus lron Works/316337.02.02 ' Received: (4-30-04 19:00

Client: CH2M Hill
721738

Preservation: Cool
e e

Container: 250 mL Glass

 © CEE R ] s ATk &

mg/Kg| 200,000 267 {0.15mg| 05-12.04 11:43

Sampled: 04-30-04 1

Lab 1D

Organic Carbon, Total
Method Reference:  Methods for Chemical Analysis of Water and Wastes, US EPA, EPA-600/4-790-020 (Revised 19832), and Methods for the
Determination of Inorganic Substances in Environmental Samples, US EPA, EPA/600/R-93/100 (1993}, and Standard
Methods for the Examination of Water and Wastewater, APHA, Twentieth Edition {1998}, and Test Methods for Evaluating
Solid Waste, US EPA, SW-B44, Third Edition, Update 11l {1996).

Results are reported on a dry weight basis.
Indicates concentration, if any, is befow reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusred for sample size and ditution.

Report Notations: BRL

RL Reporting Limit
DF Dilution Factor.
1 Instrument iD: Tekmar-Dohmann Apollo 9000

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



*

GROUNDWA
ANALYTICAL

Inorganic Chemistry

FieldID: SD17B Matrix: Soil

Project: Saugus roti Works/316337.02.02 Received: 04-30-04 19:00
Client: CH2M Hill

Lab ID: 721739 Sampled: 04-30-04 12:05 = Sl 20 Container: 250 mL Glass Preservation: Cool

Organic Carbon, Total 267 |0.15 mg| 05-12.0412:05 | TOC.02585

Method Reference: Methods for Chemical Analysis of Water and Wastes, US EPA, EPA-60Y4-790-020 (Revised 1983}, and Methods for the
Determination of Inorganic Substances in Environmental Samples, US EPA, EPA/SD0/R-93/100 (1993), and Standand
Methods for the Examination of Water and Wastewater, APHA, Twenticth Edition {1998}, and Test Methods for Evaluating
Solid Waste, US EPA, SW-846, Third Edition, Update Il (1996).
Results are reported on a dry weight basis.
Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.
RL Reporting Limit
DF Dilition Factor.
1 Instrument 1D:  Tekmar-Dohmmann Apolio 9000

Croundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532




GROUNDWA
ANALYTICAL

Project Narrative

Project:  Saugus lron Works/316337.02.02 N Lab ID: 72173
Client: CH2M Hill Received:  04-30-04 19:00

The following documentation discrepancies, and client changes or amendments were noted for this project:

1. No documentation discrepancies, changes, or amendments were noted.

The sample(s) in this project were analyzed by the references analytical method(s), and no method modifications,
non-conformances or analytical issues were noted, except as indicated below:

1. EPA 8270C Modification: Samples 72173-10. Method modified by use of selected ion monitoring (51M) in
accordance with Section 7.5.5 of the method. GC/MS-5IM was used to achieve low quantification limits
necessary for regulatory compliance.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532
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GROUNDWATER i
ANALYTICAL

Quality Assurance/Quality Control

Groundwater Analytical conducts an active Quality Assurance program to ensure the production of high
quality, valid data. This program closely follows the guidance provided by Interim CGuidelines and
Specifications for Preparing Quality Assurance Project Plans, US EPA QAMS-005/80 (1980), and Test
Methods for Evaluating Solid Waste, US EPA, SW-846, Update 111 (1996}.

Quality Control protocols include written Standard Operating Procedures (SOPs) developed for each
analytical method. SOPs are derived from US [PA methodologies and other established references.
Standards are prepared from commercially obtained reference materials of certified purity, and documented
for traceability.

Quality Assessment protocols for most organic analyses include a minimum of one laboratory control sample,
one method blank, one matrix spike sample, and one sample duplicate for each sample preparation batch.
All samples, standards, blanks, laboratory control samples, matrix spikes and sample duplicates are spiked
with internal standards and surrogate compounds.  All instrument sequences begin with an initial calibration
verification standard and a blank; and excepting GC/MS sequences, all sequences close with a continuing
calibration standard. GC/MS systems are tuned to appropriate ion abundance criteria daily, or for each 12
hour operating period, whichever is more frequent.

Quality Assessment protocols for most inorganic analyses include a minimum of one laboratory control
sample, one method blank, one matrix spike sample, and one sample duplicate for each sample preparation
batch. Standard curves are derived from one reagent blank and four concentration levels. Curve validity is
verified by standard recoveries within plus or minus ten percent of the curve,

Batches are used as the basic unit for Quality Assessment. A Batch is defined as twenty or fewer samples of
the same matrix which are prepared together for the same analysis, using the same lots of reagents and the
same techniques or manipulations, all within the same continuum of time, up to but not exceeding 24 hours.

Laboratory Control Samples are used to assess the accuracy of the analytical method. A Laboratory Control
Sample consists of reagent water or sodium sulfate spiked with a group of target analytes representative of the
method analytes. Accuracy is defined as the degree of agreement of the measured value with the true or
expected value. Perent Recoveries for the Laboratory Control Samples are calculated to assess accuracy.

Method Blanks are used to  assess the level of contamination present in the analytical system. Method Blanks
consist of reagent water or an aliquot of sodium sulfate. Method Blanks are taken through all the appropriate
steps of an analytical method. Sample data reported is not corrected for bfank contamination.

Surrogate Compounds are used to assess the effectiveness of an analytical method in dealing with each
sample matrix. Surrogate Compounds are organic compounds which are similar to the target analytes of
interest in chemical behavior, but which are not normally found in environmental samples. Percent
Recoveries are calculated for each Surrogate Compound.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532
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GROUNDWATER
ANALYTICAL

Quality Control Report
Lahoratory Control Sample

Category: EPA Method 8270C PAHS Instrument 1D: MS-3 HP 5890

QC Batch 1D: SV-1440-P Extracted: 05-04-04 16:30

Matrix: Soil Cleaned Up: 05-07-04 11:30

Units: ug/Kg Analyzed: 05-08-04 12:53

Analyst: T

i 91-20-3 Naphihalene 2,400 71 % 40-140 %
81-57-6 2-Methylnaphthalene 2,700 80 % 40-140 %
208968 Acenaphthylene 2,800 86 % 40 - 140 %
83-32-9 Acenaphthene 2,700 82 % 40 - 140 %
86-73-7 Fluorene 2,800 83 % 40 - 140 %
BR5-01-8 Phenanthrene 2,800 85 % 40- 140 %
120-12-7 Anthracene ; 2,900 88 % 40- 140 %
206440 Fluoranthene 2,900 &8 % 40-140 %

i 129-00-0 Pyrene 2,900 B6 % 40-140 %
56-55-3 Benzo[alanthracene 2900 @ 86 % - 40-140 %
218-01-9 Chrysene 2,800 B5 % 40-140 %
205-99-2 Eenzolblfluoranthene 2,800 85 % 40 - 140 %
207-08-9 Benzolklfluoranthene 2,900 87 % 40 - 140 % !
50-32-8 Benzolalpyrene 3,100 40-140 %
193-39-5 Indenol1,2,3-c dlpyrene 3,100 40-140 %
53-70-3 Dibenzola,hlanthracene 3,200 40- 140 %
191-24-2 Benzo{g,h,ilperylene | 3,000 40- 140 %
Nitrobenzene-d5 6700 | 4400 | 30-130 %
2-Flugrobiphenyl 6,700 i 5,000 75 % | 30-130 %
Terphenyl-d14 6700 | 5200 | 77 % | 30-130 %

Method Reference: Test Methods for Fvaluating Solid Waste, US EPA, SW-846, Third Edition, Update 1l (1996). Sample extraction performed

Sample extraction performed by EPA Method 3545. Cleanup performed by EPA Method 3630C.

Report Notations: Al calculations performed prior to rounding. Quality Control Limits are defined by the methodology,
or altematively based upon the historical average recovery plus or minus three standard deviation units.

Groundwater Analytical, Inc., P.O. Bex 1200, 228 Main Street, Buzzards Bay, MA 02532

LR



ANALYTICAL
Quality Control Report
Method Blank

Category: EPA Method 8270C PAHs Instrument I1D: MS-3 HP 5890

QC Batch ID:  SV-1440-F ' Extracied: 05-04-04 16330

Matrix: Soil Cleaned Up: 05-07-04 11:30
Analyzed: 05-08-04 12:14
Analyst: I

| 91-20-3 _Naphthalene

91-57-6 2-Methylnaphthalene BRL ug/Kg 330
208-96-8 Acenaphthylene BRL ug/Kg 320
B3-32-9 Acenaphthene BRL ug/Kg 330
B6-73-7 Fluorene BRL us/Kg 330
85-01-8 Phenanthrene BRL ug/Kg 330
120-12-7 Anthracene ~ BRL ug/Kg 330
206-44-0 Fluoranthene ~ BRL ug/Kg 330
129000 Pyrene BRL ugiKg 330
56-55-3 Benzolalanthracene BRL ug/Kg 330
218019 Chrysene BRL ug/Kg 330
205-99-2 Benzo[blfluoranthene BRL ug/Kg 330
207-08-9 Benzojk]fluoranthene BRL ug/Kg 330
50-32-8 | Benzolalpyrene BRL ug/Kg 330
193-39.5 Indenol[1,2,3-c, d)pyrene BRL ug/Kg 330
53-70-3 Dibenzo[a,hlanthracene BRL ug/Kg 330
191-24-2 Benzo[g h,iJperylene BRL ug/Kg 330
Nitrobenzene-d5 6,700 4,600 69 % 30-130%
2-Fluorcbiphenyl 6,700 5,000 76 % 30-130 %
Terphenyl-di4 6,700 5,100 76 % 30-130 %

Metiod Reference:  Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update Il (1996}, Sample extraction performed
Sample extraction performed by EPA Method 3545. Cleanup performed by EPA Method 3630C.

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
refiably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



ANALYTICAL

Quality Control Report
Laboratory Control Sample

Category: Metals

matrix: Aqueous

Units: mg/L

Analysis Method QC Batch 1D Prep Method Prepared In I Analyst

EPA 6010B MB-1081-WL EPA 3010A 0503-04 10:40 HCP-2 PE 3300 MWR

EPA 74704 MP-1499-WL EPA 7470A 05-04-04 10:30 LVAAT P HMS CRL

[ 7440-36-0 Antimony 1.0 0.96 96 % 80-120 % EPA 6010B
7440-38-2 Arsenic 1.0 0.97 97 % 80-120 % 13:59 EPA 6010B
7440-41-7 Beryllium 1.0 0.96 9 % 80-120 % 13:56 | EPA 6010B
7440-43-9 Cadmium 1.0 0.94 94 % BO-120 % 13:59 EPA 6010B
7440-47-3 Chromium 1.0 0.96 96 % 80-120 % 05-04-04 13:59 EPA 60108
7440-50-8 Copper 1.0 1.0 103 % B0-120 % 05-05-04 10:40 EPA 60108
7439-92-1 Lead 1.0 1.0 102 % 80-120 % | 050404 13:59 EPA 60108
743997-6 Maercury 0.0010 0.0010 101 % BD-120 % 05-04-04 1441 EPA 7470A
7440-02-0 Nickel 1.0 1.0 96 % BO-120 % 05-04-04 13:59 EPA 60108
7782-49-2 Selenium 1.0 0.99 99 % 80-120 % 05-04-04 13:5% EPA 60108
7440-224 Silver 1.0 1.0 101 % 80-120 % | 05-04-04 13:59 EPA 60108
7440-28-0 Thallium 1.0 0.99 99 9% 80-120% | 050404 13:59 EPA 6010B
7440-66-6 Zinc 1.0 0.9 93 % 80-120 % 05-04-04 13:59 EPA 6010B

Method Reference:
Report Notations:

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

Test Methods for Evaluating Solid VWaste, LIS EPA, SW-846, Third Edition, Update I (1996}

All calculations performed prior o rounding. Quality Controf Limits are definved by the methodology,
or allematively based upon the historical average recovery plus or minus three standard deviation units.




GROUNDWA
ANALYTICAL

Quality Control Report
Method Blank

Category: Metals

Matrix: Aqueous

Analysis Method OC Batch 1D Prep Method Prepared Sample Volume Instrument 10D Analyst

EFA 60108 MEB-1081-WB EPA 3010A 05-03-04 10:40 50mL ICP-2 PE 3300 MWR

EPA 7470A MP-1499-WE EPA 7470A 05-04-04 10:20 25 mlL WAL PF FIMS CRL
7440-36-0 Antimony BRL mg/L 0.06 1 13:55 EPA 60108
7440-38-2 Arsenic BRL mg/L 0.01 1 13:55 | EPA 6010B
7440-41-7 Beryllium BRL mg/L 0.004 1 13:54 EFA 60108
7440-43-9 Cadmium BRL mg/L 0.005 1 13:55 EPA 60108
7440-47-3 Chromium BRL mg/lL 0.01 1 05-0404 13:55 EPA 6010B
7440-50-8 Copper BRL mg/L. 0.025 1 | 050504 10:35 | EPA 6010B
7439-92-1 Eead BRL mg/L 0.005 1 05-04-04 13:55 EPA 60108
743997-6 Mercury BRL mg/lL 0.0002 1 05-04-04 14241 EPA 7470A
7440-02-0 Nickel BRL mg/L 0.04 1 05-04-04 13:55 EPA 60108
7782-49-2 Selenium BRL mg/L 0.05 1 050404 13:55 EPA 60108
7440-224 Silver BRL “mg/L 0.007 1 | 050404 13:55 | EPA GO10B
7440-28-0 Thallium BRL mg/L 0.02 1 05-04-04 13:55 EPA 6010B
7440-66-6 I Zinc BRL mg/lL. 0.2 1 050404 13:55 | EPA BO10B

Method Reference:  Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update: [I! {(1996).

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be

reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

DF  Dilution Factor.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532




GROUNDWATER
ANALYTICAL

Quality Control Report
Laboratory Control Sample

Category: Mctals

Matrix: Soil

Units: mg/Kg

Analtysis method OC Bach 1D Prep Method Prepared Instryment 1D Analyst

EPA 60108 MB-0345-5L EPA 3050B 05-03-04 12:15 1CP-1 PE 3000 CRL

EPA 7471A MP-1581-5L EPA 7471A 05-04-04 07:30 CVAA-I PE FIMS CRL
7440-360 Antimony 76 60 80 % 05-07-04 16:35 EPA 6010B
7440-38-2 Arsenic 140 120 88 % 05-07-04 16:35 EPA 6010B
7440-41-7 Beryllium 67 61 92 % 82118 % 050704 16:34 EPA 6010B
7440-43-9 Cadrnium 250 210 84 % 81-119 % 05-07-04 16:34 EPA 60108
7440-47-3 Chromium 96 86 90 % 78122 % 05-07-04 16:34 EPA 60108
7440-50-8 Copper 66 53 80 % 80-118 % 05-07-04 1634 EPA 6010B
7439-92-1 Lead 74 62 84 % B1-120 % 05-07-04 16:35 EPA 60108
7439-97-6 “Mercury 4.0 4.2 103 % 68132 % | 050404 1213 | EPA7471A
7440-02-0 I Nickel 73 63 87 % 82118 % | 050704 16:34 EPA 60108
7782-49-2 ¢ Selenium 80 73 91 % 75125 % 05-07-04 16:35 EPA 6010B
7440-22-4 1 Silver 130 120 91 % 61-139 % 050704 16:34 EPA 60108
7440-280 Thailium 120 99 83 % 76124 % 05-07-D4 16-35 EPA 6010R
7440-66-6 Zinc 140 120 85 % 79-121 % 05-07-04 16:34 EPA 6010B

Method Reference:

Report Notations:

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main 5treet, Buzzards Bay, MA 02532

Test Methods for Evaluating Solid Waste, US EPA, 5W-846, Third Edition, Update 11t {1996).

All calculations performed prior to rounding. Quality Control Limits are defined by the methodolegy,
or altematively based upon the historical average recovery plus or minus three standard deviation units.
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Quality Control Report
Method Blank

Category: Metals

Matrix: Soil

Analysis QC Bach ID Prep Method Prepared Sample Volume Instrument 10 Analyst
EPA 6010B MB-D34558 EPA 3050B 05-03-04 12:15 0.5g \CP-1 PE 2000 CRL
EPA 7471A MP-1581-56 05-04-04 07:30 CVAA-T PE FiMS CRL

EPA 7471A

0.6g

7440-36-0 imony BRL mg/Kg 1 1 05-07-04 16:30 EPA 6010B
7440-38-2 Arsenic BRL mg/Kg 5 1 05-07-04 16:30 EPA 6010B
7440-43-7 Beryllium BRL mg/Kg 0.4 1 05-07-04 16:30 EPA 6010B
7440-43-9 Cadmium BRL mg/Kg 0.5 1 05-07-04 16:30 EPA 6010B
I 7440473 Chromium BRL me/Kg 10 7 | 05-07-04 16:30 EPA 6010B
7440-50-8 Copper BRL mg/Kg 20 1 05-07-04 16:30 EPA 6010B
7439921 tead BRL mg/Kg 10 1 05-07-04 16:30 EPA 6010B
7439-97-6 Mercury BRL mg/Kg 0.033 1 05-04-04 12:13 EPA 7471A
7440-02-0 Nickel BRL mg/Kg 10 1 05-07-04 16:30 EPA 6D10B
7782-49-2 Selenium BRL me/Kg 10 1 05-07-04 16:30 EPA 6010B
7440-224 Silver BRL i mgKg 5 1 05-07-04 16:30 EPA 60108
7440-28-0 Thallium BRL mag/kKg | 5 1 05-07-04 16:30 EPA 60108
7440-66-6 Zing i BRL mg/Kg | 30 1 05-07-04 16:30 EPA 60108

Method Referemce:
Report Notations:

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

TFest Methods for Evaluating 5olid Waste, US EPA, SW-846, Third Edition, Update NN (1996).

BRL Indicates concentration, if any, is below reporting limit for analyte. Kepoiting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

DF  Dilution Factor.
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Quality Control Report
Laboratory Control Sample

Inorganic Chemistry
Soil

500 470 94 % 80 - 120 % | 05-07-04 09:28 TOC-0257-8 EPA 9060 hod ) AVR
1 Qrganic Carlzon, Total mgKg | 500 470 94 % 80-120 % | 05-12-04 09:48 TOCD2585 EPA 9060 hMaod 1 AVB

Method Reference: Methods for Chemical Analysis of Water and Wastes, US EPA, EPA-600/4-790-020 (Revised 1983), and Methods for the
Determination of Inorganic Substances in Environmental Samples, US EPA, EPA/600/R-23/100 (1993}, and Standard
Methods for the Examination of Water and Wastewater, APHA, Twentieth Edition (1998}, and Test Methods for Fvaluating
Solid Waste, US EPA, SW-846, Third Edition, Update [ {1996).

Report Notations: AlI calculations performed prior to rounding. Quality Control Limits are defined by the methodology,
or alternatively based upon the historical average recovery plus or minus three standard deviation units.

1 Instrument ID: Tekmar-Hohmann Apollo 9000

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532
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Quality Control Report
Method Blank

Category:  Inorganic Chemistry
Matrix: Sail

Organic Carbon, Total BRL mg/Kg 50 05-07-04 09:28 TOC-0257-5 EPA 9060 Mod 1 AVE
Qrganic Carbon, Total BRL mg/Kg 50 05-12-04 09:456 TOC02585 EPA 9060 Mod 1 AVE

Method Reference:  Methods for Chemical Analysis of Water and Wastes, US EPA, EPA-600/4-790-020 (Revised 1983), and Methods for the
Determination of Inorgamnic Substances in Environmental Samples, LS EPA, EPA/GOD/R-23/100 (1993), and Standard
Methods for the Exam ination of Water and Wastew ater, APHA, Twentieth Edition (1998), and Test methods for Evaluating
Solid Waste, US EPA, S5W-846, Third Edition, Update It {199£).

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine Jaboratory operating conditions. Reporting limits are adjusted for sample size and dilution.
RL Reporting Limit.
1 instrument | Tekmar-Hohrmmann Apolio 9000

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532
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Certifications and Approvals

Groundwater Analytical maintains environmental laboratory certification in a variety of states.
Copies of our current certificates may be obtained from our website:

hnpﬂwww.groundwgteranalﬂical.gomlgualiﬁcatigns.htm

Categories: Potable Water, Wastewater, Solid Waste and Soil
hitp/fwww_dph.state.ct.us/BRS/Environmental Lab/OutStateLablList.htm

Categories: SDWA, CWA, RCRA/CERCLA
http:/fmwww.floridadep.org/l abs/ga/dohforms.htm

Categories: Drinking Water and Wastewater
hitp:/Awww.state.me. us/dhs/eng/water/Compliance.htm

Categories: Drinking Water and Wastewater
http-/Awww.des.state.nh.us/asp/NHELAP/labsview.asp

Environmentat | aboratory Registration (Non-drinking water and Non-wastewater)
http/fwww.dep.state.pa. us/Labs/Registered/

Categories: Surface Water, Air, Wastewater, Potable Wator, Sewage
http:/fwww.healthri.org/iabs/labsCT_MA_htm

Category: Drinking Water
hitp://www.vermontdrinkingwater.orgfwsops/labtable. PDF

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

L
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Telephone: (508) 759-4441
FAX: (608) 769-4475

e-mail

To: John Burgess Erom: €-mail reporting GWA
CH2M Hill Pages: 23
e-mail: jburgess@chZzm.com Date: 05/20/2004 04:06:54 PM
Re: 72179 ce:
NOTE

The format or contents of this e-mail transmission may not meet all applicable National Environmental
Laboratory Accreditation Conference (NELAC) Standards for data reporting.

® Comments: Project Number: 72179

This document is intended only for the use of the person to whom it is
addressed. It may contain information that is privileged, confidential
and axempt from disclosure under applicable law. If you are not the
intended recipient, any dissemination, distribution, copying or use of this
docurnent is strictly prohibited. If you have received this commursication
in error, please notify us by telephone at (508) 759-4441 to arrange for
the destruction or retumn of the original document to us.

Confidential




ERDUNDWAER 7 7 ggugg:$goAnalylicar, Inc.
ANALYTICAL Buzzards Bay, MA 02532

Telephone (508) 759-4441
May 14, 2004 FAX (508) 752-4475

www groundwaleranalytical.com

Mr. John Burgess
CH2M Hill

25 New Chardon Street
Suite 500

Boston, MA 02114

LABORATORY REPORT

Project: Saugus Iron Works/316337.02.02
Lab ID: 72179

Received: 04-30-04

Dear John:

Enclosed are the analytical results for the above referenced project. The project was processed for
Standard turnaround.

This letter authorizes the release of the analytical results, and should be considered a part of this
report. This report contains a sample receipt report detailing the samples received, a project
narrative indicating project changes and non-conformances, a quality control report, and a
statement ot our state certifications.

The analytical results contained in this report meet all applicable NELAC standards, except as may
be specitically noted, or described in the project narrative. This report may only be used or
reproduced in its entirety.

! attest under the pains and penalties of perjury that, based upon my inguiry of those individuals

immediately responsible for obtaining the information, the material contained in this report is, to
the best of my knowledge and belief, accurate and complete.

Should you have any questions concerning this report, please do not hesitate to contact me.

Sincerely,

Jonathan R. Sanford
President

JRS/kal
Enclosures
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Project: Saugus Iron Works/316337.02.02

Sample Receipt Report

CH2M Hill

2179

sD18A

Cont

Delivery: GWA Courier Temperature:
Chain of Custody:

Lab Receipt: 04-30-04 Custody Seal(s):

42904 15:45 |EPA 60TOB/7471A 13 Priority Pollutant Metals
EPA B8270C PAHSs

EPA 9060 Mod Total Organic Carbon

250 mL Glass

EPA 6010B/7471A 13 Priority Pollutant Metals
EPA 8270C PAHs

EPA 3060 Mod Total Organic Carbon

250 mL Glass

5D18C

EPA 6010B/7471A 13 Priority Pollutant Metals
EPA 8270C PAHs

Conlainer
250 mL Glass

EPA. 9060 Mod Total Organic Carbon
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Data Certification

Project: Saugus Iron Works/316337.02.02 Lab ID: 72179
Client: CH2M Hill Received: 04-30-04 19:00

Project Location: nfa MA DEP RTN: n/a

This Form provides certifications for the following data set:

EPA B270C: 72179-01,-02,-03
EPA 60108: 72179-01,-02,-03
EPA 7470A1A: 72179-01,-02,03
Sample Matrices: Groundwater ( ) Soil/Sediment (X} Drinkingwater ({ ) [
AT 8260B ( } 815TA () B33D { ) ) F470A/1A (X)
8270C (X} B8OB1A ( ) VPH { ) () 9012A% { )}
(82 {) Other }

T aeh W thods FO00-Seews; s
An affirmative response to questions A, B, C and D is required for "Presumptive Certainty" status.

Al Were all samples received by the laboratory in a condition consistent with
that described on the Chain-oi-Custody documentation for the data set? Yes
B. wWere all QA/QC procedures required for the specified anatytical method(s)

inctuded in this report followed, including the requirement to note and
discuss in a namative QC data that did not meet appropriate performance
standards or guidelines? Yes

C. Does the analytical data included in this report meet all the requirements
for "Presumptive Certainty,” as described in Section 2.0 of the MA TXFP

document CAM VIl A, Quality Assurance and Quality Control Guidelines
for the Acquisition and Reporting of Analytical Data? Yes

D. VPH and EPH methods only: Was the VPH or EPH method run without
significant moedifications, as specified in Section 11.37 n/a

A response to questions E and F below is required for "Presumptive Certainty™ status.

E. Were all QC performance standards and recommendaticns for the
specified methods achieved? Yes !

F. Were results for all analyte-list compounds/elements for the specified
method(s) repored?

All No answers are addressed in the attached Project Narrative.

No

1, the undersigned, attest under the pains and penalties of perjury that, based upon my personal
Inquiry of those responsible for obtaining the Information, the material contained in this
analytical report is, to the best of my knowledage and belief, accurate and complete.

o4

Signature: Paosition: President

Date: 05-14-04

Printed Name:
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Trace Metals

Field ID: SD18A Matrix: Soil

Project: Saugus Iron Works/316337.02.02 Container: 250 ml Glass

Client: CH2M Hill Preservation: Cool

taboratory 1D:  72179-01 Percent Solids: 48

Sampled: 04-29-04 15:45

Received: 04-30-04 19:00

Analysis Method OC Barch ID Prep Method Prepared Sample Weight Instrum Analyst

EPA 6010B' MB-0346-5 EPA 30508 0504-04 12:00 05g 1CP-1 PE 3000 CRL

EPA 7471A7 MP-1582-5 EPA 7471A 05:04-04 15:30 068 CVAA-1 PEFIMS CRL
7440-36-0 Antimony, Total BRL mg/Kg 2 1 05.05-04 14-:03 EPA 60108’
7440-38-2 Arsenic, Total - 14 mg/Kg 2 1 05-05-04 14:03 EPA 60108'
7440-41-7 Beryllium, Total BRL mg/Kg 0.8 1 050504 14:03 EPA 60108’
7440-43-9 Cadmium, Total BRL mg/Kg 1 1 05-05-04 14:03 EPA 60108’
7440-47-3 Chromium, Total 62 mg/Kg 20 1 050504 34:03 EFA 60108’
7440-50-8 Copper, Total 51 mg/Kg 40 1 05-07-04 17:42 EPA 60108’
7439-921 Lead, Total 150 mg/Kg 20 1 05.05-04 14:03 EPA 60108’
7439976 Mercury, Total 0.17 mg/Kg 0.07 1 | 050504 10:42 EPA 7471A°
7440020 Nickel, Total 29 mg/Kg 20 1 05-05-04 14:03 EPA 60108'
7782-49-2 Selenium, Total BRL mg/Kg 40 1 05-05-04 14:03 EPA 60108
7440-22-4 Silver, Total BRL mg/Kg 10 1 050504 14:03 EPA 60108’

7440-280 Thallium, Total BRL mg/Kg 10 1 05405-04 14:03 EPA 60108'
7440-66-6 Zinc, Total 150 mg/Kg 100 1 | 050504 14:03 | EPA 60108’

Method Reference:  Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update il (1996).
Results are reported on a dry weight basis.

Report Notations: ERL Indicates concantration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine labomtory operating conditions. Reporing limits are adjusted for sample size and dilution.

DF  Dilution Factor.

)il
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Trace Metals

Field 1D: SDT18B Matrix: Soil

Project: Saugus lron Works/316337.02.02 Container: 250 mL Glass

Client: CH2M Hill Preservation: Cool

Laboratory ID: 7217902 Percent Solids: 33

Sampled: 04-29-04 15:47

Received: 04-30-04 19:00

Amnalysis Method QC Batch 1D Prep Method Prepared Sampie Weight Insimment D Analvst

EPA 6010B' MB-0346-5 EPA 3050B 03-04-04 12:00 0s5g ICP-1 PE 3000 CRL

EPA 7471A% MP-1582-5 EPA 7471A ©5-04-04 15:30 O6g CVAA-T PE FIMS CRL
7440-36-0 Antimony, Total mg/Kg 2.7 1 EPA 6010B'
7440-38-2 Arsenic, Total 6.7 mg/Kg 2.7 1 05-05-04 14:07 EPA 60108"
7440-41.7 Beryllium, Total _ BRL mg/Kg 1.1 1 05-05-04 14:.07 EPA 60108’
7440-43-9 Cadmium, Total BRL mg/Kg 1.3 1 050504 14:07 EPA 60108'
7440-47-3 Chromium, Total ‘ 39 mg/Kg 27 1 050504 14:07 EPA 60108’
7440-50-8 Copper, Total BRL mg/Kg 53 1 05-07-04 17-54 EPA 6010B'
7439-92-1 Lead, Total BRL ! mg/Kg 27 1 | 050504 14:07 | EPA 6O10B'
7439976 Mercury, Total 0.19 mg/Kg 0.087 1 05-05-04 10:45 EPA 7471A%
7440-02-0 Nickel, Total ] BRL mg/Kg 27 1 | 050504 14:07 | EPA 60108
7782-49-2 Selenium, Total BRL me/Keg 53 i 050504 14:07 EPA 6010B'
7440-22-4 Silver, Total BRL mg/Kg 13 1 050504 14:07 EPA 6010B'
7440-28-0 Thallium, Total BRL ' mgiKg 13 1 05-05.04 14:07 EPA 6010B"
7440-66-6 Zinc, Total BRL | mgKg 120 1 05-05-04 14:07 EPA 60108

Method Reference:  Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update Hl {1996}.
Results are reported on a dry weight basis.

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboraiory operating conditions. Reporting limits are adjusted for sample size and dilution.

DF  Dilution Factor.
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Field 1D:
Project:
Client:
Laboratory 1D:

Sampled:
Received:

Analysis Method
EPA 6010B!
EPA 7471A%

SD1&C
Saugus Iron Works/316337.02.02
CH2M Hill

7217903
04-29-04 15:49
04-30-04 19:00

QC Batch 1Dy

MB 03465
MP-1582.5

Prep Method

Trace Metals

Prepared
05-04-04 1 2:00
05-04-04 15:20

Matrix:
Container:
Preservation:

Percent Solids:

Soil
250 mL Glass
Cool

38

7440-36-0 Antimony, Total mg/Kg 2.6 1 | 050504 14:11 | EpaA 60108
7440-38-2 Arsenic, Total mg/Kg 26 i 050504 14:11 EPA 6010B"
7440-41-7 Beryilium, Total BRL mg/Kg 1 1 050504 14:11 EPA 60108’
7440-43-9 Cadmium, Total BRL mg/Kg 1.3 1 050504 14:11 EPA 6010B'
7440-47-3 Chromium, Total 40 mg/Kg 26 1 05-0504 14:11 EPA 60108’
7440-50-8 Copper, Total BRL mg/Kg 51 1 05-07-04 17:58 EPA 60108’
74399211 Lead, Total BRL mg/Kg 26 1 05-05-04 14:11 EPA 60108’
7439-97-6 Mercury, Total BRL mg/Kg 0.086 1 05-05-04 10:49 EPA 7471A°
7440-02-0 Nickel, Total BRL mg/Kg 26 1 05-05-04 14:11 EPA 6010B'
7782-49.2 Selenium, Total BRL mg/Kg 51 1 05-05-04 14:11 EPA 60108’
7440-22-4 Silver, Total BRL mg/Kg 13 1 D5-05-04 14:11 EPA 6010B'
7440-28-0 Thallium, Total BRL mg/Kg 13 1 05-05-04 14:11 EPA 6010B'
| 7440666 Zinc, Total BRL mg/Kg 130 1 050504 14:11 | EPA 60108

Method Referenoe:

Report Notations:

Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update 11 (1996},

Results are reported on a dry waight basis,

BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine faboratory operating conditions. Reporting limits are adfusted for sample size and dilution.

DF  Dilution Factor.




e EPA Method 8270C
Polynuclear Aromatic Hydrocarbons by GC/MS

Field ID: SD18A Matrix: Soil
Project: Saugus Iron Works/316337.02.02 Container: 250 mL Glass
Client: CH2M Hill Preservation: Cool
Laboratory ID: 7217901 QC Batch ID: SV-1441-P
Sampled: 04-29-04 15:45 Instrument 10: MS-3 HP 5890
Received: 04-30-04 19:00 Sample weight: 15g
Extracted: 05-06-04 08:00 Final Volume: TmlL
Cleaned Up: 05-06-04 10:30 Percent Solids; 48
Analyzed: 05-11-04 02:48 Dilution Factor: 1
Analyst: T

a i

'91-20-3 Naphthalene BRL ug/Kg 670

91-57-6 2-Methylnaphthalene BRL ‘ ueg/Kg 670

208-96-8 Acenaphthylene BRL ug/Kg 670
83329 Acenaphthene BRL ug/Kg 670

86-73-7 Fluorene BRL ug/Kg 670

85-01-8 Phenanthrene BRL ug/Kg 670

120-12-7 Anthracene BRL ug/Kg 670

206440 Fluoranthene _BRL ug/Kg 670 4

129-00-0 Pyrene BRL ug/Kg 670

56-55-3 Benzo[alanthracene BRL ug/Kg 670

21801-9 Chrysene BRL ug/Kg 670

205992 Benzofblfluoranthene BRL ug/Kg 670

207-08-9 Benzofk]fluoranthene BRL ug/Kg 670

50-32-8 Benzo[alpyrene BRL ug/Kg 670

193-39-5 Indenoli, 2,3, dlpyrene BRL ug/Kg 670 !

53-70-3 Dibenzofa,hlanthracene BRL ug/Kg 670 ﬂ

191-24 2 Benzolg,h,ilperylene BRL ug/Kg 670

Nitrobenzene-d 14,000 | 8,800 64 %

2-fluorobiphenyl 14,000 | 8,800 65 % | 30-130 %

Terphenyl-d14 14,000 9,400 69 % 30-130 % %

Method Reference:

Report Notations:

Test Methods for Evaluating Sclid Waste, Us EPA, SW-846, Third Edition,

Update NI (199&). Sample extraction performed

by EPA Method 3545. Cleanup performed by EPA method 3630C. Results ane reported on a dry weight basis.

BRL Indicates concentration, if any,

is below reporting limit for anafyte. Reporting limit is the lowest concentration that can be

reliably quantified under routine faboratory eperating conditions. Reporting limits are adjusted for sample size and dilution.
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o EPA Method 8270C

Polynuclear Aromatic Hydrocarbons by GC/MS
Field ID: SD18B Matrix: Seil
Project: Saugus Iron Works/316337.02.02 Container: 250 mL Glass
Client: CH2Mm Hill Preservation: Cool
Laboratory ID: 7217902 QC Baich ID: SV-1441-P
Sampled: 04-29-04 15:47 Instrument 10 MS-3 HP 5890
Received: 04-30-04 19:00 Sample Weight: 16g
Extracted: 05-06-04 08:00 Final Volume: 1mL
Cleaned Up: 05-06-04 10:30 Percent Solids: 38
Analyzed: 05-11-04 03:28 Dilution Factor: 1

Analyst: 11

91-20-3 Naphthalene ug/Kg 830
N-57-6 2-Methylnaphthalene BRL ug/Kg 830
208-96-8 Acenaphthylene BRL ug/Kg 830
83-32-9 Acenaphthene BRL ug/Kg 830
86-73-7 Fluorene BRL ug/Kg 830
85018 Phepanthrene BRI uglkg 830
120-12-7 Anthracene BRL ug/Kg 830
206-44-0 Fluoranthene BRL ug/Kg 830
129-00-0 Pyrene BRL ug/Kg 830 |
56-55-3 Benzo[a]anthracene BRL ug/Ke 830

| 218-01-9 Chrysene BRL ug/Kg 830
205-99-2 Benzofblfluoranthene BRL up/Kg 830
207-08-9 Benzolk]fluoranthene BRL ug/Kg 830
50-32-B Benzola]pyrene BRL ug/Kg 830
193-39.5 Indeno[1,2,3c,dlpyrene BRL ug/Kg 830

| 53-70-3 Dibenzofa, hlanthracene BRL ug/Kg 830

191242 Benzofg,h, Aperylene [ ERL ug/Kg | 830 7
Nitrobenzene ds 17,000 8,900 53 % 30-130 %

| 2-Fluocrobiphenyl 17,000 | 8,600 51 % 30-130 %
Terphenyl-d14 17,000 12,000 70 % 30-130 %

Method Reference:  Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update Ill {1996). Sample extraction performed
by EPA Method 3545. Cleanup performed by EPA Method 3630C. Results are reported on a dry weight basis,

Report Notations: BRL  Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.
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EPA Method 8270C
Polynuclear Aromatic Hydrocarbons by GC/MS

Field ID: SD18C Matrix: Soil

Project: Saugus Iron Works/316337.02.02 Container: 250 mL Glass

Client: CH2M Hill Preservation: Cool

Laboratory 1D: 7217903 QC Batch 1D- SV-1441-P

Sampled: 04-29-04 15:49 Instrument ID: MS-3 HP 5890

Received: 04-30-04 19:00 Sample Weight: 16g

Extracted: 05-06-04 08:00 Final Volume: 1mL

Cleaned Up: 05-06-04 10:30 Percent Solids: 38

Analyzed: 05-11-04 04:46 Dilution Factor: 1

Analyst: nr
51-20-3 Naphthalene !
91-57-6 2-Methylnaphthalene |
203-96-8 Acenaphthylene |
83-32.9 Acenaphthene BRL vg’Kg | 830
86737 Fluorene BRL ug/Kg | 830 _
85018 Phenanthrene BRL ug/kg | 830
120-12-7 Anthrarene BRL ug/Kg 830 “
206~44-0 Fluoranthene BRL ug/Kg 830
129-00-0 Pyrene BRL ug/Kg 830
56-553 Benzolalanthracene BRL ug/Kg 830

| 218019 Chrysene BRL ug/Kg 830 |
2035-99-2 Benzofblfluoranthene BRL ug/Kg 830
207-08-9 Benzolkjfluoranthene BRL ug/Kg 830
50-32.8 Benzofa]pyrene BRL ug/Kg 830
193-39-5 Indenof1, 2,3-c,dlpyrene BRL ug/Kg 830
53-70-3 Dibenzola,hlanthracene BRL ug/Kg 830

| 191242 | "Benzolgh,ilperylene BRL ug/Kg 830 j
Nitrobenzene-d5 17,000 | 9,500 | 56 % 30-130 %
2Fluorobiphenyl 17,000 | 8,400 | 50 % 30-130 %

| Terphenyl-di4 17,000 | 12,000 | 69 % 30-130 % ]

Method Reference:

Report Notations:

Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Cdition,
by EPA Method 3545. Cleanup performed by EPA Method 3630C. Resul

BRL

Indicates concentration, if any, is below reporting
reliably quantified under routine laboratory vperati

Updalte lit (1996). Sample extraction performed
s are reported on a diy weight basis.

limit for analyte. Reposting limit is the Jowest concentration that can be
ing conditions, Reporting limits are adjusted for sample size and dilution.
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Inorganic Chemistry

Field ID: SD18A Matrix; Soil
Project:  Saugus lron Works/316337.02.02 Received: 04-30-04 19:00
Client: CH2M Hill

lab |D:  72179-1

Preservation: Cool

Sampled: 04-29-04 15

Container: 250 mlL Glass

160 |0.25 mg| 05-12.04 12:27

TOC 02588

Organic Carbon, Total 270,000

Method Reference:  Methods for Chemical Analysis of Water and Wastes, LIS EPA, EPA-GOD/4-790-020 (Revised 1983), and Methods for the
Determination of Inorganic Substances in Environmantal Samples, US EPA, EPA/600/R-93/100 (1993), and Standard
Methods for the [xamination of Water and Wastewater, APHA, Twentieth Edition (1998), and Test Methods for Evaluating
Solid Waste, US EPA, SW-846, Third Edition, Update Il (1996).
Results are reported on a dry weight basis.
Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.
RL Reporting Limit.
DF Dilution Factor.
1 Instrument 1D: Tekmar-Dohrmann Apollo 9000
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Inorganic Chemistry
Field I»: SD18R Matrix: Soil
Project:  Saugus hron Works/316337.02.02 Received: 04-30-04 19:00
Client:  CH2M Hill
LabiD: 72179-2 Sampled: 04-29-04 15:47 = Solds: 38 Container: 250 mL Glass Preservation: Cool

107 |0.38 wg| 05-12-04 14:04 | TOC-02585

Organic Carbon, Total

Method Reference:  Methods for Chemical Analysis of Water and Wastes, US EPA, EPA-B00/4-790-020 (Revised 1983), and Mathods for the
Determination of Inorganic Substances in Environmental Samples, US EPA, EPA/600/R-93/100 (1993), and Standard
Methods for the Examination of Water and Wastewater, APHA, Twentieth Edition (1998), and Test Methods for Evaluating
Solid Waste, US EPA, 5W-846, Third Edition, Lipdate It (1996).
Results are reported on a dry weight basis.

Report Notalions: BRL tndicates concentration, i any, is below reporting limit for analyie. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

RL Reporting Limit.
DF  Dilution Factor.
1 Instrument {0 Tekmar-Dohmann Apollo 5000
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. Inorganic Chemistry

Field ID: SD18C Matrix: Soil
Project: Saugus lron Works/316337.02.02 Received: 04-30-04 19:00
Client: CH2M Hill

Lab ID:  72179-3 Container: 250 mL Glass Preservation: Cool

Sampled: 04-29-04 1

Organic Carbon, Total 145 (@28 mg| 05-12-04 14:24 | TOC02585

Method Reference:  Methods for Chemical Analysis of Water and Wastes, US EPA, EPA-600/4-790-020 (Revised 1983}, and Methods for the
Determination of Inorganic Substances in Environmental Samples, LIS EPA, EPA/GONO/R-93/100 (1993), and Standand
methods for the Examination of Water and Wastewater, APHA, Twentieth Edition (1998), and Test Methods for Evaluating
Solid Waste, US EPA, SW-846, Third Edition, Update Ill (1996).
Results are reported on a dry weight basis.
Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Raporting limit is the lowest concentration that can be
reliably quantified bnder routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.
RL Reporting Limit.
DF Dilution Factor.
i Instrument 1D: Tekmar-Dohrmann Apollio 9000
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Project Narrative

Lab ID: 72179

Project: Saugus Iron Works/316337.02.02
Received: 04-30-04 19:00

Client: CH2M Hill

The following documentation discrepancies, and client changes or amendments were noted for this project:

1. No documentation discrepancies, changes, or amendments were noted.

The samplea(s) in this project were analyzed by the references analytical method(s), and no method modifications,
non-conformances or analytical issues were noted, except as indicated below:

1. Mo method modifications, non-conformances or analytical issues were noted.
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Quality Assurance/Quality Control

Groundwater Analytical conducts an active Quality Assurance program to ensure the production of high
quality, valid data. This program closely follows the guidance provided by Interim Guidelines and
Specifications for Preparing Quality Assurance Project Plans, US EPA QAMS-005/80 (1980), and Test
Methods for Evaluating Solid Waste, US EPA, SW-846, Update Il (1996).

Quality Control protocols include written Standard Operating Procedures (SOPs} developed for each
analytical method. SOPs are derived from US EPA methodologies and other established references.
Standards are prepared from commercially obtained reference materials of certified purity, and documented
for traceability.

Quality Assessment protocols for most organic analyses include a minimum of one laboratory control sample,
one method blank, one matrix spike sample, and one sample duplicate for each sample preparation batch.
All samples, standards, blanks, laboratory control samples, matrix spikes and sample duplicates are spiked
with internal standards and surrogate compounds.  All instrument sequences begin with an initial calibration
verification standard and a blank; and excepting GC/MS sequences, all sequences close with a continuing
calibration standard. GC/MS systems are tuned to appropriate ion abundance criteria daily, or for each 12
hour operating period, whichever is more frequent.

Quality Assessment protocols for most inorganic analyses include a minimum of one laboratory control
sample, one method blfank, one matrix spike sample, and one sample duplicate for each sample preparation
batch. Standard curves are derived from one reagent blank and four concentration levels. Curve validity is
verified by standard recoveries within plus or minus ten percent of the curve.

Batches are used as the basic unit for Quality Assessment. A Batch is defined as twenty or fewer samples of
the same matrix which are prepared together for the same analysis, using the same lois of reagents and the
same techniques or manipulations, all within the same continuum of time, up to but not exceeding 24 hours.

Laboratory Control Samples are used to assess the accuracy of the analytical method. A Laboratory Control
Sample consists of reagent water or sodium sulfate spiked with a group of target analytes representative of the
method analytes. Accuracy is defined as the degree of agreement of the measured value with the true or
expected value. Perent Recoveries for the Laboratory Control Samples are calculated to assess accuracy.

Method Blanks are used to assess the level of contamination present in the analytical systermn. Method Blanks
consist of reagent water or an aliquot of sodium sulfate. Method Blanks are taken through all the appropriate
steps of an analytical method. Sample data reported is not corrected for blank contamination.

Surrogate Compounds are used to assess the effectiveness of an analytical method in dealing with each
sample matrix. Surrogate Compounds are organic compounds which are similar to the target analytes of
interest in chemical behavior, but which are not normally found in environmental samples. Percent
Recoveries are calculated for each Surrogate Compound.
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Quality Control Report
Laboratory Control Sample

Category: Metals

Matrix: Soil

Unilts: mg/Kg

Analysi QC Batch ID Prep Method Prepared Instrument 1D Anahyrst

FPA 6010B MB-0346-51 EPA 3050B 05-04-04 12:00 KCP-1 PE 3000 CRL

EPA 7471A MP-1582-5L EPA 7471A 05-04-04 15:30 CVAA-1 PE FIMS CRL
7440-360 Antimony 76 69 91 % 1-222 % 05-07-04 17:38 EPA 6010B
7440-38-2 Armsenic 140 130 99 % 80-120 % 05-07-04 17:38 EPA 60108

| 7440-41-7 Beryllium 67 67 101 % 82118 % | 05-07-04 17:38 EPA 60108
7440-43-9 Cadmium 250 230 92 % 81119 % 05-07-04 17:38 EPA 60108
7440-47-3 Chromium 96 92 96 % 78-122 % | 05-07-04 17:38 EPA 60106
7440.50-8 Copper 66 70 106 % 82-118 % 05-07-04 17:36 EPA 6010B
743992-1 Lead 74 69 94 % 81120 % 050704 17:38 EPA 6010B
7439-97-6 Mercury 4.0 4.2 104 % 68132 % 05-05-04 10:30 EPA 7471A
7440-02-0 Nickel 73 (] 924 % 82118 % 05-07-04 17:38 EPA 6010B
7782-49-2 Selenium 80 82 102 % 75125 % 05-07-04 17:38 EPA 60108
7440-22-4 Sitver 130 130 99 % 61139 % | 050704 17:38 EFPA 60108
7440-28-0 Thallium 120 110 39 % 76-124 % 05-07-04 17:38 EPA 60108
7440666 | Zinc 140 130 96 % 79121 % 05-07-04 17:38 FPA 6010B

Method Reference:  Test Methods for Evaluating Solid Waste, LIS EPA, SW-846, Third Edition, Update Il {1996).

Report Notations: All calculations performed prior to rounding. Quality Control Limits are defined by the methodology,

or altematively based upon the historical average recovery plus or minus three standard deviation units.
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Category:
Matrix:

Analysis Method
EPA 60108
EPA 7471A

QC Batch ID
ME-0346-58
MP-1562-58

EPA 7471A

Quality Control Report

BRL

Method Blank
Prep Method Prepared
EPA 3050B 05-04-04 12:00

Antimony mg/Kg 1 :

| 7440-38-2 Arsenic BRL mg/Kg 5 1 05-07-04 17:34 EPA 6010B
7440-41-7 Beryllium BRL mg/Kg 0.4 1 05-07-04 17:34 EPA 60108
7440-43-9 Cadmium BRL mg/Kg 0.5 1 05-07-04 17:34 EPA 6010B
7440-47-3 Chromium BRL mg/Kg 10 1 05-07-04 17:34 EPA 6010B
7440-50-8 Copper BRL mg/Kg 20 1 05-07-04 17:34 EPA 50108
7439921 Lead BRL mg/Kg 10 1 05-05-04 13:42 EPA 60108
7439976 | Mercury BRL mg/Kg 0.033 1 050504 10:30 EPA 7471A
7440-02-0 Nickel BRL mg/Kg 10 1 050704 17:34 EPA 6010B
7782-49-2 Selenium BRL mg/Kg 10 1 05-07-04 17:34 EPA 6010B
7440-22-4 Silver BRL mg/Kg 5 1 | 050704 17:34 EPA 6010B
7440-28-0 Thallium BRL mg/Kg 5 1 05-07-04 17:34 EFA 6010B
7440-666 Zinc BRL mg/Kg 50 1 05-07-04 17:34 EPA 60108

Method Reference:  Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update 11l (1996).

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be

reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

DF  Dilution Factor.

o



Quality Control Report
Laboratory Centrol Sample

Category: Inorganic Chemistry
Matrix: Soil

Organic Carbon, Total 9 % 1 80-120 T 05-12-04 0348 TOC0258.5 EPA 9060 Mod

Method Reference: Methods for Chemical Analysis of Water and Wastes, US EPA, EPA-600/4-790-020 (Revised 1983}, and Methods for the
Determination of Inorganic Substances in Environmental Samples, US EPA, EPA/600/R-93/100 (1993), and Standand
methods for the Examination of Water and Wastewater, AFHA, Twentieth Edition (1998), and Test Methods for Evaluating
Solid Waste, US EPA, SW-846, Third Edition, Update Itl {1996).

Report Notations: All calculations performed prior to rounding. Quality Control Limits are defined by the methodology,
or alternatively based upon the historical average recovery plus or minus three standand deviation units.

T Instrument 1ID: Tekmar-Hohmann Apollo 9000
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Quality Control Report
Method Blank

Category: Inorganic Chemistry

Matrix: Soil

Organic Carbon, Total BRL mg/Kg 50 05-12:04 09:48 TOC-0258-5

Method Reference:

Report Notations:

Methods for Chemical Analysis of Water and Wastes, US EPA, EPA-600/4-790-020 {Revised 1983), and Methods for the
Determination of Inorganic Substances in Environmental Samples, LIS EPA, EPA/GO0/R-93/100 (1993), and Standard
Methods for the Examination of Water and Wastewater, APHA, Twentieth Edition (1998), and Test Methods for Evaluating
Solid Waste, US EPA, SW-846, Third Edition, Update 111 {1996).

BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
raliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

RL Reporting Limit

1 Instrument ID: Tekmar-Hohmann Apollo 9000
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Category:

QC Batch ID:
Matrix:

Units:

EPA Method 8270C PAHSs
Sv-1441-P

soil

ug/Kg

Quality Control Report
Laboratory Control Sample

Instrument |D:
Extracted:
Cleaned Up:
Analyzed:
Analyst:

MS-3 HP 5890

05-06-04 08:00
05-06-04 10:30
05-06-04 13:41
11}

91-203 Naphthalene 3,300 2,200 67 % 40- 140 %
91-57-6 2-Methylnaphthalene 3,300 2,500 75 % 40 - 140 %
208-96-8 Acenaphthylene 3,300 2,600 78 % 40- 140 %
83-32-9 Acenaphthene 3,300 2,500 75 % 40 - 140 %
B86-73-7 Fluorene 3,300 2,600 78 % i 40- 140 %
85-01-8 Phenanthrene 3,300 2,700 81 % | 40-140 %
120-12-7 Anthracene 3,300 2,800 B4 % } 40 - 140 %
206440 Fluoranthene 3,200 2,800 84 % | 40-140%
129-00-0 Pyrene 3,300 2,800 84 % f 40-140 %
56-55-3 Benzofalanthracene 3,300 2,800 85 % | 40- 140 %
218019 Chrysene , 3,300 2,600 84 % ! 40- 140 %
205.99-2 Benzo[b]fluoranthene 3,300 2,800 B4 % j 40 - 140 %
207-08-9 Benzo[klffuoranthene 3,300 2,900 86 % i 40- 140 %
50-32-8 Benzolalpyrene | 3,300 2,900 88 % A0 - 140 %
193-39-5 Indenof1,2,3-c,dlpyrene ! 3,300 2,800 83 % 40 - 140 %
53-70-3 Dibenzola, hlanthracene ! 3,300 2,900 88 % i 40- 140 %
191242 Benzolg,h, ilperylene ! 3,300 2,800 83 % | 40- 140 %
Nitrobenzene-d5 6,700 3,900 30-130%
2-Fluorobiphenyl 6,700 4,600 | 30-130%
Terphenyl-d14 6,700 5,200 ! 30- 130 %

Method Reference:

Repurt Notations

Test Methods for Fvaluating Solid Waste, LIS FPA, SW-846, Third Edition, Update [I} {1996). Sample extraction performmead
Sample extraction performed by EPA Method 3545. Cleanup performed by EPA Method 3630C.

All calculations performed prior to rounding. Quality Control Limits are defined by the methodology,
or alternatively based upon the historical average recovery plus or minus three standard deviation units.
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Category: FPA Method 8270C PAHS
QC Batch ID: SV-1441-P
Matrix: Soil

Quality Control Report

Method - Blank

Instrurnent |D:

M5-3 HP 5890
05-06-04 08:00
05-06-04 10:30
05-06-04 13:01
nm

taphthalene
2-Methylnaphthalene BRL ug/Kg 330
Acenaphthylene BRL ug/Kg 330
Acenaphthene BRL ug/Ke 330
Fiuorene BRL ug/Kg 330
Phenanthrene BRL ug/Kg 330
Anthracene BRL ug/Kg 330
Flugranthene BRL ug/’Kg 330
Pytene BRL ug/Kg 330 |
Benzo[alanthracene BRL ug/Kg 330 ;
218019 Chrysene BRL ug’Kg 330
205-99-2 Benzobjfluoranthene BRL ug/kg 330
207-08-9 Benzolk]fluoranthene BEL ug/Kg 330
50-32-8 Benzolalpyrene BRL ug/Kg 330
193-39-5 Indeno]1,2,3-c dlpyrene BRL ug/Kg 330 ]
53-70-3 Dibenzo[a,hlanthmacene BRL ug/Kg 330
191-24-2 Benzo[g,h,ilperyiene BRL ug/Kg 330
6,700 4,000 60 % 30-3130%
2 Fluorobiphenyl 6,700 4,300 65 % 1 30-130 % B
Temphenyl-d14 6,700 | 4,700 71 % \ 30-130 %

Method Reference:

Report Notations:

Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update Il (1996). Sample extraction performed
Sample extraction performed by EPA Method 3545. Cleanup performed by EPA Method 3630C.

BRL ‘ndicates concentration, if any, is below seporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sam ple size and dilution.
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Certifications and Approvals

Groundwater Analytical maintains environmental laboratory certification in a variety of states.
Copies of our current certificates may be obtained from our website:

ht_tp:llwww.grgundwateranalﬂical.comlgualiﬁgtions.htm

Categories: Potable Water, Wastewater, Solid Waste and Scil
hitp:/fwww.dph.state.ct.us/BRS/Envi ronmental_Lab/OutStatel abList.htm

Categories: SDWA, CWA, RCRA/CERCLA
hitpo//www floridadep.org/labs/ga/dohforms_htm

Categories: Drinking Water and Wastewater
http/fwww.state.me.us/dhs/eng/water/Compliance.htm

Categories: Potable Water and Non-Potable Water
hitp=/fwww.state.ma. us/dep/bspt/wesfiles/certlabs.pdf

Categories: Drinking Water and Wastewater
httpx/Awww.des_state.nh.us/asp/NHELAP/labsview.asp

Categories: Potable Water, Non-Potable Water and Solid Waste
htmd[www.wadswonh-org/labcert/elaplcomm.htmi

Environmental Laboratory Registration (Non-drinking waler and Non-wastewater)
http://www.dep.state.pa.us/Labs/Registered/

Categories: Surface Water, Air, Wastewater, Potable Water, Sewage
hitp:/fwww.healthri.org/labsabsCT_MA htm

Foreign soil import permit

{ ‘VERMONT, Department ofEmnronmental Cﬂﬂﬁemﬁon,WaterSupplwaision PR

Category: Drinking Water
hitp//www.vermontdrinkingwater.orgiwsops/labtable.POF
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Groundvater Aralyicln GROUNDWATER
228 Mol St o2 ANALYTICAL

Telephone: (508) 759-4441
FAX: (608) 769-4475

e-mail

To: John Burgess Erom: €-mail reporting GWA
CH2M Hill Pages: 29
e-mail: jburgess@chZzm.com Date: 05/20/2004 04:06:26 PM
Re: 72196 ce:
NOTE

The format or contents of this e-mail transmission may not meet all applicable National Environmental
Laboratory Accreditation Conference (NELAC) Standards for data reporting.

® Comments: Project Number: 72196

This document is intended only for the use of the person to whom it is
addressed. It may contain information that is privileged, confidential
and axempt from disclosure under applicable law. If you are not the
intended recipient, any dissemination, distribution, copying or use of this
docurnent is strictly prohibited. If you have received this commursication
in error, please notify us by telephone at (508) 759-4441 to arrange for
the destruction or retumn of the original document to us.

Confidential




Groundwater Analytical, Inc.

P.O. Box 1200

-GROUNDWATER
ANALYTICAL e MR

Telephone (508) 759-4441
May 17, 2004 e e e S oAy -

www.groundwateranalytical.com

Mr. John Burgess
CH2M Hill

25 New Chardon Street
Suite 500

Boston, MA 02114

LABORATORY REPORT

Project: Saugus lron Works/316337.02.02
1ab 1D: 72196

Received: 05-01-04

Dear John:

Enclosed are the analytical results for the above referenced project. The project was processed for
Standard turnaround.

This letter authorizes the release of the analytical results, and should be considered a pait of this
report. This report contains a sample receipt report detailing the samples received, a project
narrative indicating project changes and non-conformances, a quality control report, and a
statement of our state certitications.

The analytical results contained in this report meet all applicable NELAC standards, except as may
be specifically noted, or described in the project narrative. This report may only be used or
reproduced in its entirety.

! attest under the pains and penalties of perjury that, based upon my inquiry of those individuals

immediately responsible for obtaining the information, the material contained in this report is, to
the best of my knowledge and belief, accurate and complete.

Should you have any questions concerning this reporf, please do not hesitate to contact me.

Sincerely,

Jonathan R. Sanford
President

JRS/smd
Enclosures
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Project: -

Client:
Lab ID:

Sample Receipt Report

--Saugus lron Works/316337.02.02 . .. ... .. ... Delivery: FEDEX oo Tomperature:
CH2Mm Hill Airbill: 8464 1842 2403 Chain of Custody:
72196 Lab Receipt: 05-01-04 Custody Seal(s):

20'C
Present
n/a

72196-1 | SD14A Soil EPA 6010B/7471A 13 Priority Pollutant Metals
EPA 8270C PAHs
EPA 9060 Mod Total Organic Carbon
Con ID Ci Vendor QC Lot Preserv QC Lot Prep Ship
C501579 " 250 ml Glass Greenwood | BX11456 None nfa nfa nfa

EPA 6010B/7471A 13 Priority Pollutant Metals
EPA 8270 PAHs
EPA 9060 Maod Total Organic Carbon

Con ID Container Vendor

QC Lot

QC Lot Prep Ship

C501594 250 ml Glass Greenwood

BX11496

nfa na na

721963 | SD13B

Soil

4/30/04 16:23

EPA 6010B/7471A 13 Priority Poliutant Metals
EPA 8270C PAHS
EPA 9060 Mod Total Crganic Carbon

Vendor

QC Lot

Preserv

QC Lot Prep Ship

Greerwood

BX11496

None

na n/a nfa

4130404 16:01

EPA 6010B/7471A 13 Priority Pollutant Metals
EPA 82700C PAHS
EPA 9060 Mod Total Organic Carbon

Con ID [or Vendor

QC Lot

QC Lot Prep Ship

C501582 250 ml Glass Greenwood

BX11456

None

nfa nfa n‘a

72196-5 | sD13C

Soil

4/30/04 16:25

EPA 6010B/7471A 13 Priority Pollutant Metals
EPA 8270C PAHSs

EPA 9060 Mod Total Organic Carbon

Con ID C Vendor

QC Lot

Preserv

QC Lot Prep Ship

501590 250 mL Glass Greenwood

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

BX11456

None

~_nfa nfa nfa

fa,'t
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Data Certification

Project: Saugus lron Works/316337.02.02 Lab 1D:
Client: CH2M Hill ) L Received:

721%
05-01-04 12:60

Project Location: n/a ) MA DEP RTN:

This Form provides certifications for the folldwing data set:

EPA B270C: 72196-01,-02,-03,-04,-05
EPA 6010B: 7219601 ,-02,-03,-04,-05
EPA 7470A/1A: 72196-01,-02,-03,-04,-05
Sample Mat Groundwater { ) Soil/Sediment (X) Drinking Water { ) Other ()
& 82608 ( ) 8151A () 8330 () 6010B (X) Z470A/1A  (X)
B8270C (X} 8081A () VPH () 6020 () 9012A% ()
8082 ( ) 80218 ( ) EPH ( ) ()

is required for "Presurnptive Certainty™ status.

An affirmative response to questions A, B, Can

Al Were all samples received by the laboratory in a condition consistent with
that described on the Chain-of Custody documentation for the data set?

B. Were all QA/QC procedures required for the specified analytical method{s)
included in this report followed, including the requirement to note and
discuss in a narrative QC data that did not meet appropriate performance
standards or guidelines?

Yes

C. Does the analytical data included in this report meet all the requirements
for "Presumptive Certainty,” as described in Section 2.0 of the MA DEP
document CAM VIl A, Quality Assurance and Quality Control Guidelines
! for the Acquisition and Reporting of Analytical Data ¢

Yes

D. |  VPH and EPH.methods only: Was the VPH or EPH method run without

: significant modifications, as specified in Section 11.3?
[

A response to questions E and F below is reguired for "Presumptive Cér:l;:ninly" status.

E. Were all QU performance standaris and recommendations for the
specified methods achieved?

Yes

F. Were results for all analyte-list compounds/elements for the specified
method{s) reported?

All No answers are addressed in the attached_l'roject Narrative,

1, the undersigned, attest under the pains and penalties of perjury that, based upon my personal
inquiry of those responsible for obtaining the information, the material contained in this
analytical report is, to the best of my knowledge and belief, accurate and complete.

LY

Signature: Position: President

Printed Name: Jonathan B Sanf : Date: 05-17-04

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Sireet, Buzzards Bay, MA 02532



GROLINDWATER

EPA Method 8270C
Polynuclear Aromatic Hydrocarbons by GC/MS

Field 1D: sSD14A Matrix: Soil ]
Project: Saugus Iron Works/316337.02.02 Container 250 mL Glass
Client: CH2M Hill Preservation: Cool
laboratory ID: 7219601 QC Baich 1D: S$V-1441-P
Sampled: 04-30-04 15:31 Instrument 1D: MS-3 HP 5890
Received: 05-01-04 12:00 Sample Weight: 16 g
Extracted: 05-06-04 08:00 Final Volume: 1mlL
Cleaned Up: 05-06-04 10:30 Percent Solids: 35
Analyzed: 05-11-04 06:05 Dilution Factor: 1

1114

Analyst:

91-20- MNaphthalene ug/Kg
91-57-6 2-Methylnaphthalene ug/Kg
208-96-8 Acenaphthylene ug/Kg
83-329 Acenaphthene ug/Kg
86-73.7 Fluorene ug/Kg
85-01-8 Phenanthrene _ ) ug/Kg 890
120-12-7 Anthracene ug/Kg 890
206-44-0 Fluoranthene ug/Kg 890
129-00-0 Pyrene ug/Kg 890 |
56-55-3 BenzolaJanthracene ugKg | 890 !
218019 Chrysene uglKg 890 !

. 205-99-2 Benrofb]flupranthene ug/Kg 890

i 207-08-9 ! Benzolklfluoranthene ug/Kg 890

! 50-328 [ Benzofalpyrene : ug/Kg 830

i 193-39.5 ! Indeno[1,2,3c,dlpyrene [ ug/Kg 890

| 53-70-3 ! Dibenzo[a,hlanthracene ‘ . ug/Kg 890

| 191-24-2 | Benzo[gh,ilperytene | ug/Kg 890 !
Nitrobenzene-d5 10,000 | 58 % 30-130 %
2-Fluorobiphenyl 18,000 | 11,000 | 60 % . 30-130 % o
Terphenyl-di14 18,000 | 12,000 | 66 % 30-130 %

Method Reference:

Report Notations:

Test Methods for Evaluating Scolid Waste, 1S EPA, 5W-846, Third Edition, Update Il (1996}, Sample extraction performed
by EPA Method 3545. Cleanup performed by EPA Method 3630C. Results are reported on a dry weight basis.

BRL

Indicates concentration, if any, is below reporting limit for analyte. Repaorting limit is the lowaest concentration that can be

reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUINDWATER
ANALYTICAL =

EPA Method 8270C
Polynuclear Aromatic Hydrocarbons by GC/MS

Field ID: SDWaB . Matrix: Soil

"Project: Saugus Iron Works/316337.02.02 Container: 250 mL Glass
Client: CH2M Hill Preservation: Coal
Laboratory 1D: 72196-02 QC Batch 1D: SV-1441-P
Sampled: 04-30-04 16:21 Instrument |D: MS-3 HP 5890
Received: 050104 12:00 Sample Weight: 16 g
Extracted: 05-06-04 08:00 Final Volume: 1 mlL

Cleaned Up: 05-06-04 10:30 Percent Solids: 74

Analyzed: 05-11-04 06:44 Dilution Factor: 1

Analysz: T

Naphthalene o
91-57-6 2-Methyinaphthalene BRL ug/Kg 430
208-96-8 Acenaphthylene BRL ug/Kg 430
83-329 Acenaphthene BRL ug/Kg 430
86-73.7 Fluorene BRL ug/Kg 430
85-01-8 Phenanthrene BRL ug/Kg 430
120-12-7 Anthracene BRL ug/Kg 430
206-44-0 Fluoranthene BRL ug/Kg 430
129-00-0 Pyrene BRL ugl/Kg 430
56-55-3 | Benzo[a]lanthracene BRL ug/Kg 430
218019 I Chrysene BRL ug/Kg 430
205-99-2 Benzo[b]flucranthene BRL ug/Kg 430
207-08-9 Benzolklflugranihene BRL ug/Kg 430
50-32-8 Benzolalpyrene BRL ug/Kg 430
193.39.5 Indenof1,2,3-c d]pyrene BRL i ug/Kg | 430
53-70-3 Dibenzola hJanthracene ] BRL ugkg | 430
191-24-2 Benzo[g,h,i]perylene BRL ug/Kg I 430
Nitrobenzene-d5 8,700 5,700 66 %
2-Fluorobiphenyl 8,700 6,100 70 % 30-130%
Terphenyl-d14 8,700 | 6,600 76 % 30-130 %
Method Reference:  Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update Hl {1996}, Sample extraction performed

by EPA Method 3545. Cleanup performed by EPA Method 3630C. Results are reported on a dry weight basis.

Report Notations: BRL Indicates concentration, if any, is below meporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting imits are adjusted for sample size and dilution.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532
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GROUNDWA
ANALYTICAL

o EPA Method 8270C .
Polynuclear Aromatic Hydrocarbons by GC/MS

Field 1D: SD13E e Matri:  Seil
“Project:  Saugus Iron Works/316337.02.02 Container: 250 mL Glass
Client: CH2M Hill Preservation: Cool
Laboratory 1D: 7219603 QC Batch ID: SV-1441-F
Sampled: 04-30-04 16:23 Instrument 10: MS-3 HP 5890
Received: 05-01-04 12:00 Sample Weight:  16¢g
Extracted: 05-06-04 03:00 Final Volume: 1mL
Cleaned Up: 050604 10:30 Percent Solids: 28
Analyzed: 05-11-04 07:24 Dilution Factor: 1
Analyst: nr ’
Naphthalene BRL ug/Kg
2-Methylnaphthalene BRL ug/Kg
Acenaphthylene BRL ug/Kg 1,104
Acenaphthene BRL ug/Kg 1,100
Fluorene BRL vg’Kg 1,100
85018 Phenanthrene BRL ug/Kg 1,100
120-12-7 Anthracene BRL ug/Kg 1,100
206440 Fluoranthene BRL ug/Kg 1,100
129-00-0 Pyrene BRL ug/Kg 1,100
56-35-3 Benzolajanthracene BRL ug/Kg 1,100
218019 Chrysene BRL ug/Xg 1,100
205-99-2 - Benzo[blfluoranthene BRL ug/Kg 1,100
207-08-9 Benzolklituoranthene BRL ug/Kg 1,100
50-32-8 Benzolalpyrene BRL ug/Kg 1,100
193-19.5 Indeno[1,2,3c dlpyrene BRL ug/Kg 1,100
53-70-3 Dibenzo[a,hjanthracene BRL ug/Kg 1,100
191-24-2 Benzo[g,h, ilperylene BRL ug/Kg 1,100
Nitrobenzened5 23,000 | 12,000 52 % 30-130 %
2-Fluorobiphenyi 23,000 | 11,000 | 46 % 30-130 %
Terphenyi-d14 23,000 | 14,000 60 % 30-130 %

Method Reference:

Test Methods for Evaluating Solid Waste, US EPA, SW-B46, Third Edition, Update 1) {1996). Sample extraction performed

by EPA Method 3545. Cleanup performed by EPA Method 3630C. Resuits are reporied on a dry weight basis.

Report Notations: BRL

Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be

reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532
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GROUNDWATER

. EPA Method 8270C .
Polynuclear Aromatic Hydrocarbons by GC/MS

Field ID: - SD3A _ o Matrix: Soil
Project: Savgus Iron Works/316337.02.02 Container: 250 mL Glass
Client: CH2M Hill Preservation: Cool
Laboratory ID: 7219604 QC Baich ID: 5V-1441-P
Sampled: 04-30-04 16:01 Instrument 1D: MS-3 HP 53890
Received: 05-01-04 12:00 Sample Weight: 16 g
Extracted: 05-06-04 08:00 Final Volume: 1ml
Cleaned Up: 05-06-04 10:30 Percent Solids: 17
Analyzed: 05-11-04 08:03 Dilution Factor: 1
Analyst: T
1- MNaphthalene
91-57-6 2-Methyinaphthalene
208968 Acenaphthylene
83-32-9 i Acenaphthene
86-73-7 Fluorene
85-01-8 Phenanthrene
120-12-7 Anthracene
206440 Fluoranthene
129000 Pyrene
56-55-3 BenzofaJanthracene
218-01-9 Chrysene
. 205-99-2 Berzo[bJfluoranthene
i 207089 Benzolklfluoranthene
¢ B0-32-8 | Benzolalpyrene
193-39-5 " Indeno[ 2,3-c,dlpyrene
53703 ! Dibenzo[a,hlanthracene
191-24-2 i Benzolgh,ilperylene
Nitrobenzene-d3 37,000 23,000 | 63 % 30-130 % i
2-Fluorobiphenyl i 37,000 | 23,000 62 % 30-130 %
Terphenyl-d14 37,000 | 24,000 66 % 30-130 %

Method Reference:

Report Notations:

Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update IH (1996). Sample extraction performed
by EPA Method 3545. Cleanup performed by EPA Method 3630C. Results are reported on a dry weight basis.

BRL

Indicates concentration, if any, is below reparting limit for analyte. Reporting limit is the lowest concentration that can be

reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532
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GROLUNDWATER

. EPA Method 8270C
Polynuclear Aromatic Hydrocarbons by GC/MS

Field ID: SD13C - _ Matrix: Soil
Project: " ‘Saugus Iron Works/216337.02.02 Container: 250 mL. Glass
Client: CH2M Hill Preservation: Cool
Laboratory 1D: 7219605 QC Batch ID: SV-1441-P
Sampled: 04-30-04 16:25 Instrument I1D: MS-3 HP 5890
Received: 05-01-04 12:00 Sample Weight: 15 g
Extracted: 05-06-04 08:00 Final Volume: 1mL

Cleaned Up: 05-06-04 10:30 Percent Solids: 70

Analyzed: 05-11-04 08:42 Dilution Factor: 1

Analyst: nr

01-20-3 Naphthalene

91-57-6 2-methylnaphithalene BRL ug/Kg 460
208-96-8 Acenaphthylene BRL ug/Keg 460
83-32-9 Acenaphthene BRL ug/Kg 460
86-73-7 Fluorene BRL 7 ug/Kg 460 !
85-01-8 Phenanthrene ) BRL ug/Kg 460
120-12-7 Anthracene BRL ug’Xg 460
206-44-0 Fluoranthene BRL ug/Kg 460
129-00-0 Pyrene | BRL ug/Kg 460

56-55-3 Benzofalanthracene BRL ug/Kg 460
218-01-9 Chrysene BRL ug/Kg 460
205-99-2 Benzo[blfluoranthene BRL up/Ke 460
207-08-9 Benzolklflupranthene BRL . ugKg 460
50-32-8 Benzolalpyrene BRL | ugKg 460
193-39-5 I Indeno[1,2,3-c,dlpyrene ; BRI ug/Kg 160 |
53-70-3 ; Dibenzola,hlanthracene i BRL ug/Kg 460
191-24-2 [ Benzo[g,h,ilperylene | BRL 460

-OC Surrogate Compound. ..~ Recovery . oCtmis
Nitrobenzene-d5 58 % 30-130 % :

| _2-Fluorobiphenyl | 9,200 | 5,100 55 % | 30- 130 %
| Terphenyl-d14 | 9,300 | 6,200 67 % \ 30- 130 %

Method Reference:  Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update 1ll (1996). Sample extraction performed
by EPA Method 3545. Cleanup performed by EPA Method 3630C. Results are reported on a dry weight basis.

Report Notations: BRL Indicates concentration, if any, is below reposting limit for analyte. Reporting limit is the lowest concentration that can be
relialzly quantified under routine laboratory aperating conditions. Reporting limits are adjusted for sample size and dilution.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532
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DWATER

ROUN
ANALYTICAL

Trace Metals

Field ID: SD14A Malrix: Soil

Project: Saugus lron Works/316337.02.02 Container: 250 mL Glass

Clieat: CH2M Hill - Preservation: Cool

Laboratory ID: 7219601 Percent Solids: 28

Sampled: 04-30-04 15:31

Received: 05-01-04 12:00

Analysis Method QC Batch 1D Erep Method Sampie Weight Instrument D Analyst

EPA 60108 MB-0O346-5 EPA 30508 05-04-04 12:00 05g “ICR1 PE 3000 CRL

EPA 7471A% MP-1582-5 EPA 7471A 05-04-04 15330 0.6g CVAA-T PEFIMS CRL
7440-36-0 Antimony, Total BRL mg/Kg 3.7 1 EPA 6010B'
7440-38-2 Arsenic, Total 15 mg/Kg 3.7 1 EPA 6010B"
7440-417 Beryllium, Total BRL mg/Kg 1.5 1 EPA 60T0R’
7440-43-9 Cadmium, Total BRL mg/Kg 1.8 1 EPA 6010B’
7440-47-3 Chromium, Total 59 mg/Kg 37 1 050504 15:10 EPA 6010B'
7440-50-8 Copper, Total BRL mg/Kg 73 1 05-07-04 18:02 EPA 60108’

! 7439-92-1 Lead, Total 180 mg/Kg 37 1 05-05-04 15:10 EPA 60108’
7439976 Mercury, Total 0.36 mg/Kg 0.12 1 05-05-04 11:32 EPA 7471A°
7440-02-0 Nickel, Total 44 mg/Kg 37 1 050504 15:10 EPA 6010B"

| 7782-49-2> Selenium, Total BRL mg/Ke 73 1 | 050504 15:10 | EPA 60108

| 7440-22-4 Silver, Total BRL mg/Kg 18 1 05-05-04 15:10 EPA 60108"

| 7440-280 Thallium, Total , BRL mg/Kg 18 1 05-05-04 15:10 EPA 6D10B!
7440-66-6 Zing, Total | 210 mgKg 180 1 | 050504 1510 | EPA 60108

Method Reference:

Report Notations: BRL

Results are reported on a dry weight hasis.

Test Methods for Evaluating Seolid Waste, US EPA, SW-846, Third Edition, Update 11 (1996).

Indicates concentration, i any, is below reporting limit for anafyte. Reporting limit is the lowest concentration that can be

reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

DF  Dilution Factor.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

bl



y
ANALYTICAL

SD14B

Trace Metals

Field ID: Soil
Project: Saugus Iron Works/316337.02.02 250 mil Glass
CH2M HillT 7~ " Cool ’

Laboratory ID: 7219602 74

Sampled: 04-30-04 16:21

Received: 05-01-04 12:00

Anatysis Method QC Baych 1D Prep Method Instrument 1D Analyst

EPA 6010B' MB-0346-5 EPA 30508 KP-1 PE 3000 CRL

EPA 747147 MP-1582-5 EPA 7471A CVAA-1 PEFINS. CRL
7440-36-0 Antimony, Total 1.6 1 EPA 6010B'
7440-38-2 Arsenic, Total 2.1 1 | 050504 1522 | EPA 60108
7440-41-7 Beryllium, Total BRL mg/Kg 0.52 1 05-05-04 15:22 EPA 6010B'
7440-43-9 Cadmium, Total BRL mg/Kg 0.65 1 05-05-04 15:22 EPA 6010B’
7440-47-3 Chromium, Total 41 mg/kg 13 1 05-D5-04 15:22 EPA 60108’
7440-50-8 Copper, Total BRI, mg/Kg 26 1 05-07-04 1B:07 EPA 50108'
7439-92.1 Lead, Total 15 mg/Kg 13 1 050504 15:22 EPA 6010B'
7439976 Mercury, Total BRL mg/Kg 0.045 1 05-05-04 11:41 EPA 747 1A2
7440-02-0 Nickel, Total 39 mg/Kg 13 1 05-05-04 15:22 EPA 60108’
7782492 Selenium, Total BRL me/Kg 26 1 050504 15:22 EPA 60108’
7440-22-4 Silver, Total BRL mg/Kg 6.5 1 05-05-04 15:22 EPA 6010B'
7440-28-0 Thallium, Total BRL mg/Kg 6.5 1 050504 15:22 EPA 6010B'
7440666 Zinc, Total BRL mg/Kg 65 1 | 050704 1807 | EPA 60108’

Method Reference:  Test Mathods for Evaluating Sofid Waste, US EPA, SW-846, Third Edition, Update It (1996).

Results are reported on a dry weight hasis.

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reparting limit s the lowest concentration that can be
reliably quantified under routine laboratory vperating conditions. Reporting limirs are adjusted for sampie size and dilution.

DF  Dilution Factor.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



.
~ ANALYTICAL

Trace Metals

Field ID: SD13B Matrix: Soil
Project: Saugus Iron Works/316337.02.02 Container: 250 ml Glass
el CH2M Hill o Preservation: " Cool”

Laboratory tD: 7279603 Percent Solids: 28

Sampled: 04-30-04 16:23

Received: 05-01-04 12:00

Analysis Method OC Batch ID Prep Method Prepared Sample Weight Instrument ID Analyst

EPA 60108’ MB-0346-5 EFA 30508 05-04-04 12:00 05g ICP-1 PE 3000 CRL

EPA 7471A% MP-1562-5 EPA 7471A 05-04-04 15:30 0.6g CVAA-1 PE FilaS CRL
7440-36-0 Antimony, Total BRL mg/Kg . 1 EPA 60108’
7440-38-2 Arsenic, Total 4.8 mg/Kg 3.5 1 EPA 60108'
7440-41-7 Beryllium, Total BRL mg/Kg 1.4 1 EPA 60108’

| 7440-43-9 Cadmium, Total BRL mg/Kg 1.7 1 EPA 60105’
7440-47-3 Chromium, Total BRL mg/Kg 35 1 05-05-04 15:26 EPA 6010B'
7440-50-8 Copper, Total BRI, mg/Kg 70 1 050704 18:11 EPA 6010B"
7439-92-1 Lead, Total BRL mp/Kg 35 1 05-05-04 15:26 EPA 60108’
7439-97-6 Mercury, Total BRL mg/Kg 0.12 1 050504 11:45 EPA 7471A%
7440020 Nickel, Total _BRL mg/Kg 35 1 | 050504 1526 | EPA 60108
7782-49-2 Selentum, Total BRL mg/Kg 70 1 05-05-04 15:26 EPA 60108’
7440-22-4 Silver, Total BRL mg/Kg 17 1 050504 15:26 EPA 6010B’
7440-28-0 Thallium, Total BRL mg/Kg 17 1 05-05-04 15:26 EPA 60108

[ 7440-66-6 | Zing, Total | BRL mg/Kg 170 1 050704 18:11 | EPA6010B"

Method Reference:

Report Notations:

Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update 11l {1996).

Resutts are reported on a dry weight basis.

BRL

tndlicatss concentration, if any, is below reponing limit for analyte. Reporting limit is the lowest concentration that can be

reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

DF  Dilution Factor.

Groundwater Analytical, inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532
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GROUNDWATER

Trace Metals

Field ID: SD13A Matrix: Sail

Project: Saugus Iron Works/316337.02.02 ~ Containen 250 mL Glass

Client: " CH2ZM Hill o Praservation: Cool

Laboratory ID: 7219604 Percent Solids: 17

Sampled: 04-30-04 16:01

Received: 05-01-04 12:00

Analysis i OC Barch 1Dy Prep Method Prepared Sample Weight Instrument I3 Analyst

EPA 6010B' MB-D347.5 EPA 3050B 05.04.04 13:30 05 g 1CP-1 PE 2000 CRL

EPA 7471A7 MP-1582-5 EPA 7471A 05-04-04 15:30 06g CVAA-1 PE FIMS CRL
7440-36-0 Antimony, Total BRL mg/Kg 5.5 1 EPA 6010B

| 7440-38-2 Arsenic, Total BRL mg/Kg 5.5 1 050504 EPA 6010B'
7440-41-7 Berytlium, Total BRL mg/Kg 2.2 1 050504 15:39 EPA 60108’

i 7440-43-9 Cadmium, Total BRL mg/Kg 8 1 050504 15:39 EPA 6010B!
7440-47-3 Chromium, Total BRL mgiKg 55 1 05-05-04 15:39 EPA 6010B"
7440-50-8 | Copper, Total BRL mgfkg 110 1 | 0507-04 1628 | EPA 60108
7439921 " Lead, Total &4 mg/Kg 55 1 05-05-04 15:39 | EPA 60108
7439-97-6 Mercury, Total ; BRL me/Kg 0.19 1 05-05-04 11:48 EPA 7471A°
7440-02-0 Nickel, Total i BRL mg/Kg 55 1 050504 15:39 EPA 6010B’
7782-49-2 Selenium, Total BRL mg/Kg 110 1 050504 15:3% EPA 60108'
7440-22-4 Silver, Total BRL mg/Kg 28 1 | 050504 15:39 EPA 60108"

| 7440280 i Thallium, Total BRL mg/Kg 28 1 05-03-04 13:39 EPA 601087 |

| 7240-66-6 | Zing, Total BRL | mgKg 280 1 05-07-04 18:28 EPA 60108" |

Method Reference:  Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update Il {1996).
Results are reported on 2 dry weight basis.

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory aperating conditions. Reporting limits are adjusted for sample size and dilution.

Df  Dilution Factor.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



RO AN TAGTER

Trace Metals

Field 1D: s$D13C Matrix: Soil

Project: Saugus Iron Works/316337.02.02 Container: 250 ml Glass

Client: CH2XM Hill ' Preservation: Cool

laboratory ID:  72196-05 Percent Solids: 70

Sampled: 04-30-04 16:25

Received: 05-01-04 12:00

Analysi QC Batch ID Erep Method Brepared Sample Weight Instrument ID Analyst

EPA 6010R’ MB-0347-5 EPA 3050B 050404 13:30 05g ICP-1 PE 3000 CRL

EPA 7471A° MP-1582-5 EPA 7471A 03-04-04 15:30 0.68 CVAA-T PE FIMS CRL
7440-36-0 Antimony, Total 1.4 1 EPA 60108’
7440-38-2 Arsenic, Total 2.7 1.4 1 EPA 60108’
7440-41-7 Beryllium, Total BRL mg/Kg 0.55 1 : 15:51 | EPA 60105’
7440-43-9 Cadmium, Total BRL mg/Kg 0.69 1 05-05-04 15:52 EPA 60108
7440-47-3 Chromium, Total 34 mg/Kg 14 1 05-05-04 15:51 EPA 6010B"
7440-50-8 Capper, Total BRL mg/Kg 27 1 050704 18:48 EPA 6010B*
7439-92.1 Lead, Total BRL mg/Kg 14 i 05-05-04 15:52 EPA 6010B'

7439976 Mercury, Total BRL mg/Kg ' 0.047 1 050504 11:51 | EPA 747147
7440-02-0 Nickel, Total 22 mg/Kg ! 14 1 0505-04 15:52 ' EPA 60108’
7782-49-2 Selenium, Total BRL mg/Kg 27 1 05-05-04 15:52 EPA 60108'
7440-22-4 | Silver, Total BRL mg/Kg 6.9 1 | 050504 1551 EPA 6010B"
7440-28-0 { Thallium, Total BRL mg/Kg 6.9 1 | 050504 15:52 EPA 6010B'
7440-66-6 | Zinc, Total BRL ¢ mg/Kg 69 1 | 050704 18:48 EPA 60108’

Method Reference:

Report Notations:

Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update 111 {1996).

Results are reported om a dry weight hasis.
BRL

Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be

relizbly quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

DF Dilution Factor.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532




GROUNDWATER

Inorganic Chemistry

Field ID: SD14A o _ _ - Matrix: Soil )
Project: Saugus Iron Works/316337.02.02 Received: 05-071-04 12:00
Client:  CH2M Hill

LabiD: 7219601 Sampled: 04-30-04 15:31 % Solids 35

Preservation: Cool

Container: 250 mL Glass

Organic Carbon, Total 035 mg| 05-12-04 14:45 | TOCO25865 | EPA 9060 Mod ’ 1

Mathod Reference:  Methads for Chemical Analysis of Water and Wastes, US EPA, EPA-600/4-790-020 (Revised 1983}, and Methods for the
Determination of Inorganic Substances in Environmental Samples, US EPA, EPA/G00/R-93/100 (1993), and Standard
Methods for the Examination of Water and Waslewater, APHA, Twentieth Edition (19598), and Test Methods for Evaluating
Solid Waste, US EPA, SW-846, Third Edition, Update IIl (1996).
Resustts are reported on a dry weight basis.

Report Nokations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limis are adjusted for sample size and dilution.
RL Reporting Lirnit
DF  Dilution Factor.
1 Instrument iID: Tekmar-Dohrmann Apollo 9000

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



inorganic Chemistry
Field 1D: SD148 o o _ Matrix:  Soil .
Project: Saugus Iron Works/316337.02.02 Received: 05-01-04 12:00
Client: CH2M Hill

Lab ID: 72196-02 Sampled: 04-30-04 16:21 % soiics: 74
: o e

Preservation:

Organic Carbon, Tolal 3,200

mg/Kg| 500 4 | 11 mg| 05-12-04 15:28 | TOC0258-5 | EPA 9060 Mod ‘ 1

Method Reference:  Methods for Chemical Analysis of Water and Wastes, US EPA, EPA-600/4-790-020 {Revised 1983}, and Methods for the
Determination of Inorganic Substances in Environmental Samples, LIS FPA, EPA/GOQ/R-93/100 (1993), and Standard
Methods for the Examination of Water and Wastewater, APHA, Twentieth Edition (1998}, and Test Methods for Evaluating
Solid Waste, US EPA, SW-846, Third Edition, Update 11! (1996),
Results are reported on a dry weight basis.

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quartified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.
RL Reporting Limit
DF Dilution Factor.
1 Instrument ID:  Tekmar-Dohrmann Apollo 9000

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDWATER
ANALYTICAL

Inorganic Chemistry

Field ID: SD13B S _ Matrix: Saoil
Project: Saugus Iron Works/316337.02.02 Received: 05-01-04 12:00
Client:  CH2M Hill

Lab1D: 7219603 Sampled: 04-30-04 16:23 % Solids: 28 Container: 250 mbL Glass Preservation: Cool
Ry e o m_ 7‘4 BF o YRR T

Organic Carbon, Total 140,000 mg/Kg| 20,000 | 64 [0.63mg| 05-12-04 16:54 | TOC02585 | EPASOBOMod | 1

Method Reference:  Methods for Chemical Analysis of Water and Wastes, US EPA, EPA-600/4-790-020 (Revised 1983}, and Methods for the
Beterrnination of Inorganic Substances in Environmental 5amples, LIS EPA, EPA/GOO/R-93/100 (1993), and Standard
Methods for the Examination of Water and Wastewater, APHA, Twentieth Edition (1998), and Test methods for Evaluating
Solid Waste, US EPA, SW-846, Thind Edition, Update 11l (1996).
Results are reported on a dry weight basis.

Report Notations: BRL Indicates concentration, if any, is below reporting limit for anahyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.
RL Reporting Limit.
DF Drilution Factor.
1 Instrument 1D: Tekmar-Dohmmann Apollo 000

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532




DWATER

GROUN,
ANALYTICAL

Field ID:
Project:
Client:

Lab ID

Inorganic Chemistry

SD13A ) Matrix: Soil
Saugus Iron Works/316337.02.02 Received: 05-01-04 12:00
CH2Mm Hill

7219604 Sampled:  04-30-04 16:01 % Solids: 17 Container: 250 mL Glass Presew_ation: Cool

Organic Carbon, Total 1,000,000 mg/Kg| 100,000

05-12-0417:12 | TOC0258-5

178|023 mg
H

EPA90S0 Mod | 1 | AVB ‘

Method Reference:  Methods for Chemical Analysis of Water and Wastes, US EPA, EPA-600/4-790-020 (Revised 1983), and Methods for the

Detamnination of Inorganic Substances in Environmental Samples, US EPA, EPA/600/R-93/100 {1993), and Standard
Methods for the Examination of Water and Wastewater, APHA, Twentieth Edition (1998), and Test Methods for Evaluating
Solid Waste, US EPA, SW-846, Third Edition, Update Il {(1996).

Results are reported on a dry weight basis.

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be

reliably quantified vnder noutine laboratory operating conditions. Reporiing limits are adiusted for sample size and dilution.
RL Reporting Limit
DF Dilution Factor.
1 Instrument ID: Tekmar-Dohrmann Apolio 5000

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532
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Inorganic Chemistry

Field ID: SD13C - o Ma‘rrix: Soil

Project: Saugus Iron Works/316337.02.02 Received: 05-01-04 12:00

Client: CH2M Hill

Lab1D: 7219605 Sampled: 04-30-04 16:25 % 5olids: 70 Container: 250 l. Glass Preservation: Cool

g P aw ..... ’ 5 IR S

Organic Carbon, Total 34,000 mgﬂ(g] 10,000 73 |oss ng 05-12-04 0000 | TOCO2585 | EPAS06GMod | 1 | AVE

Method Reference: Methads for Chemical Analysis of Water and Wastes, LIS EPA, EPA-600/4-790-020 (Revised 1983), and Methods for the
Determination of inomEanic Subs@ances in Environmental Samples, US EPA, EPA/600/R-93/100 (1993}, and Sandard
Methods for the Examination of Water and Wastewater, APHA, Twentieth Edition (1998}, and Test Methods for Evaluating
Solid Waste, US EPA, S5W-846, Third Edition, Update |11 (1996).
Resulis are reported on a dry weight basis.

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analvie. Reporting limit is the lowest concentration that can be
reliably quantified under routine labomtory operating conditions. Reporting limits are adjusted for sampie size and dilution.

RL Reporting Lirnit.
DF Dilution Factor.
1 Instrument 1D: Tekmar-Dohrmann Apolio 5000

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



Project Narrative

Project: - . Saugus Iron Works/316337.02.02 . Lab1D: 72196
Client: CH2M Hill Received: 05-07-04 12:00

The following documentation discrepancies, and client changes or amendments were noted for this project:

1. No documentation discrepancies, changes, or amendments were noted.

The sample(s) in this project were analyzed by the references analytical method{(s), and ne method modifications,
non-conformances or analytical issues were noted, except as indicated below:

1. EPA 6010B Note: Samples 72196-01,-02,-03,-04,-05. Samples were analyzed for selected target analytes, as
requesied by client.

2. EPA 8270C Note: Samples 72196-01,-02,-03,-04,-05. Samples were analyzed for only selected polynuclear
aromatic hydrocarbons (PAH) target analytes, as requested by client.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532
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GROUNDWATER

Quality Assurance/Quality Control

Groundwater Analytical conducts an active Quality Assurance program to ensure the production of high
quality, valid data. This program closely follows the guidance provided by Interim Guidelines and
Specifications for Preparing Quality Assurance Project Plans, US EPA QAMS-005/80 (1980), and Test
Methods for Fvaluating Solid Waste, US EPA, SW-846, Update Il (1996).

Quality Control protocols include written Standard Operating Procedures (SOPs) developed for each
analytical method. SOPs are derived from US EPA methodologies and other established references.
Standards are prepared from commercially obtained reference materials of certified purity, and documented
for traceability.

Quality Assessment protocols for most organic analyses include a minimum of one laboratory control sample,
one method blank, one matrix spike sample, and one sample duplicate for each sample preparation batch.
All samples, standards, blanks, laboratory control samples, matrix spikes and sample duplicates are spiked
with internal standards and surrogate compounds.  All instrument sequences begin with an initial calibration
verification standard and a blank; and excepting GC/MS sequences, all sequences close with a continuing
calibration standard. GC/MS systerms are tuned to appropriate ton abundance criteria daily, or for each 12
hour operating period, whichever is more frequent.

Quality Assessment protocols for most inorganic analyses include a minimum of one laboratory control
sample, one method blank, one matrix spike sample, and one sample duplicate for each sample preparation
batch. Standard curves are derived from one reagent blank and four concentration levels. Curve validity is
verified by standard recoveries within plus or minus ten percent of the curve.

Batches are used as the basic unit for Quality Assessment. A Batch is defined as twenty or fewer samples of
the same matrix which are prepared together for the same analysis, using the same lots of reagents and the
same techniques or manipulations, all within the same continuum of time, up to but not exceeding 24 hours.

Laboratory Control Samples are used to assess the accuracy of the analytical method. A Laboratory Control
Sample consists of reagent water or sodium sulfate spiked with a group of target analytes representative of the
method analytes. Accuracy is defined as the degree of agreement of the measured value with the true or
expected value. Perent Recoveries for the Laboratory Control Samples are calculated to assess accuracy.

Method Blanks are used to assess the level of contamination present in the analytical system. Method Blanks
consist of reagent water or an aliguot of sodium sulfate. Method Blanks are taken through all the appropriate
steps of an analytical method. Sample data reported is not corrected for blank contamination.

Surrogate Compounds are used to assess the effectiveness of an analytical method in dealing with each
sample matrix. Surrogate Compounds are organic compounds which are similar to the target analytes of
interest in chemical behavior, but which are not normally found in environmental samples. Percent
Recoveries are calculated for each Surrogate Compound.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532
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GROUNDWATER
. ANALYTICAL

Category:
QC Batch ID:
Matrix:

Units:

Quality Control Report
Laboratory Control Sample

~ EPA Method 8270C PAHs ) Instrument 10 MS-3 HP 5390
SV-1441-P Extracted: 05-06-04 08:00
Seil Cleaned Up: 05-06-04 10:30
ug/Kg Analyzed: 05-06-04 13:41

Analyst: uT

91-206-3 aphthalene 3,300 2,200 67 % _40-140 %
91-57-6 2-methylnaphthalene 3,300 2,500 75 % 40 - 140 %
208-96-8 Acenaphthylene 3,300 2,600 78 % 40 -140 %
83-3290 Acenaphthene 3,300 2,500 75 % 40 - 140 %
86-73-7 Fluorene 3,300 2,600 78 % 40 - 14D %
85-01-8 Phenanthrene 3,300 2,700 ‘81 % 40 - 140 %
120-12-7 Anthracene 3,300 2,800 84 % 40 - 140 %
206-44-0 Fluoranthene 3,300 2,800 84 % 40 - 140 %
129000 Pyrene 3,300 2,B00 84 % 40 - 140 %
56-55-3 Benzofalanthracene 3,300 2,800 85 % 40 - 140 %
218-01-9 Chrysene 3,300 2,800 84 % 40 . 140 %
205-99-2 Benzolblfluoranthene 3,300 2,800 B84 % 40 - 140 %
207-08-9 Benzolk}fluoranthene 3,300 2,900 86 % 40 - 140 %
50-328 Benzolalpyrene 3,300 2,900 B8 % 40 - 140 %

1 193-39-5 Indeno[1,2,3-c,d]pyrene 3,300 ; 2,300 83 % 40 - 140 %

| 53-70-3 Dibenzo[a,hlanthracene _ 3,300 2,900 88 % 40 - 140 % |

!— 191-24-2 Benzolg,h,ilperylene 2,800 83 % 40 - 140 % :
Nitrobenzene-d5 6,700 3,900 59 % | 30-130 %
2-Fluorobiphenyl 6,700 4,600 69 % | 30-130%

' Terphenyl-di4 6,700 5,200 78 % | 30-130 %

Method Reference:

Report Notations:

Test Methods fur Evalualing Solid Waste, US EPA, SW-846, Third Edition, Update 11l {1996). Sample extraction performed
Sample extraction performed by EPA Method 3545, Cleanup performed by EPA Method 3630C.

All calculations performed prior to rounding. Quality Control Limits are defined hy the methodology,
or alternatively hased upon the historical average recovery plus or minus three standard deviation units.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



Quality Control Report

Method Blank
Category: EPA Method 8270C PAHs B Instrument 1D: MS-3 HP 5890
QCBatch ID:  SV-1441-P Extracted: 05-06-04 0B:00
Matrix: Seil Cleaned Up: 05-06-04 10:30
Analyzed: 05-06-04 13:01
Analyst: nT

Naphthalere
2-Methylnaphthalene
Acenaphthylene BRL ug/Kg 330
Acenaphthene BRL ug/Kg 330
Flucrene BRL ug/Kg 330
Phenanthrene o ) BRL ug/Kg 330
Anthracene BRL ug/Kg 330
Filuoranthene BRL ug/Kg 330 |
Pyrene BRL ug/Kg 330
i BenzolaJanthracene BRL ug/Kg 330
218019 Chrysene BRL ug/Kg 330
205-99-2 Benzo[blflucranthene BRL N ug/Kg 330
207089 Benzo[k]fluoranthene BRL ug/Kg 330
50-32-8 Benzofa]pyrene BRL up/Ki 330
193-39-5 indeno[1,2,3-¢c,d]pyrene BRL ug/Kg 330
53-70-3 Dibenzola,hlanthracene BRL ug/Kg 330
191-24-2 Benzolgh,ilperylene BRL . ug/Kg 330
Nitrobenzene-d5 6,700 4,000 60 % 30-130 %
_2-Fluorobiphenyl ] 6,700 | 4,300 65 % 30-130 %
Terphenyl-d14 6,700 4,700 71 % 30-130 %

Method Reference:  Test Methods for Evaluating Solid Waste, US EPA, 5W-846, Third Edition, Update il (31996). Sample extraction perfommed
Sample extraction performed by EPA Method 3545. Cleanup performed by EPA Method 3630C.

Report Motations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution,

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



Quality Control Report
Laboratory Control Sample

Category: Inorganic Chemistry
Matrix: Soil

Oganic Carbon, Total

TOC0258-S ‘ FPA 0060 Mod

Method Reference:

Report Notations:

Methods for Chemical Analysis of Water and Wastes, US EPA, EPA-600/4-790-020 (Revised 1983), and Methods for the
Determination of Inorganic Substances in Environmental Samples, US EPA, EPA/600/R-93/100 (1993), and Standard
Methods for the Examination of Water and Wastewater, APHA, Twentieth Edition {1998), and Test Methods for Fualuating
Solid Waste, IUS EPA, SW-846, Third Edition, Uipdate 11l (1996).

All calculations performed prior to rounding. Quaality Control Limits are defined by the methodology,
or alteematively based upon the historical average recovery plus or minus three standand deviation units.

1 Instument ID: Tekmar-Hohrmann Apollo 9000

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532




GROUNDWATER

Quality Control Report
Method Blank

Category:  Inorganic Chemistry
Matrix: Soil

05-12-04 09:48

Organic Carbon, Total TOC0258-5

Method Reference:  Methods for Chernical Analysis of Water and Wastes, US EPA, EPA-600/4-790-020 (Revised 1983), and Methods for the
Determination of Inorganic Subsmances in Environmental Samples, US EPA, EPA/600/R-93/100 (1993), and Standard
Methods for the Examination of Water and Wastewater, APHA, Twentieth Edition (1998), and Test Methods for Evaluating
Solid Waste, LIS EPA, SW.B46, Third Editicn, Update 111 {1996).

Report Notations: BRL Indicates concentration, if any, is below reporting limit for anafvte. Reporting limit is the lowest concentration that can be
reliably gquantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.
RL Reporting Limit.
1 Instrument ID: Tekmar-Hohrmann Apcllo 9000

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



Quality Control Report

Laboratory Control Sample
Category: Metals
Matrix: Soil
Units: mg/Kg
Analysis Method QC Batch ID Prep Method Prepared Instrument 1D Analyst
EPA &010B MB-0346-5L EPA 2050B 05-04-04 12:00 1CP-1 PE 3000 CRL
MP-1582-51 EPA 7471A 05-04.04 15:30 CVAA PE FIMS, CRL

EPA T47T1A

7440-36-0 Antimony 76 69 91 % 1-222 % 050704 17:38 EPA 60108
7440-38-2 Arsenic 140 130 99 % BO-120 % 050704 17:38 EPA 60108
" 7440-39-3 Barium 140 140 9% % B82-118% | 050704 17:38 EPA 60108
7440-41-7 Beryllium 67 67 101 % 82118 % 050704 17:38 EPA 60108
7440-43-9 Cadmium 250 230 92 % 81-119 % 050704 17:38 EPA 60108
7440-47-3 Chromium 96 92 96 % 78122 % 03-07-04 17:38 EPA 6010B
7439921 Lead 74 69 94 % 81-120 % 050704 17:38 EPA 6010B
7439-97-6 Mercury 4.0 4.2 104 % 68132 % 050504 10:30 EPA 7471A
7440020 Nickel 73 [ 68 094 % 82118 % | 050704 17:38 EPA 60108
7782-49-2 Selenium 80 {82 102 % 75125 % | 0507-04 17:38 EPA 60108
7440-22-4 Silver 130 130 99 % 61-139 % 0507-04 17:38 EPA GD10B
7440-28-0 Thalliurn 120 110 89 % 76-124 % 05-07-04 17:38 EPA GD10B
7440-62-2 Vanadium 110 110 100 % 75125 % 05-07-04 17:38 EFA 60108
7440-66-6 Zinc 140 130 96 % 75121 % | 0507-04 17-38 | EPA 6O10B |

Method Reference:

Report Notations:

Test Methods for Evaluating Solid Waste, US EPA, 5W-846, Third Edition, Update 11 (1996).

All ealculations performed prior to rounding. Quality Control Limits arc defined by the methodology,
or alternatively based upon the historical average recovery plus or minus three standard deviation units.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532




Quality Control Report
Method Blank

Category: Metals

Matrix: Soil

Analysis Method QC Batch 1D Prep Method Prepared Sample Volume Instrument 1D Analyst

EPA 60108 MB-0346-5B EPA 30508 05-04-04 12:00 05g ICP-1 PE 3000 CRL

EPA 7471A MP-1582-58 EPA 7471A 05-04-04 15:30 0.6g CVAA-1 PE FIMS CRL
7440-36-0 Antimony BRL mg/Ke 1 1 34 EFA 6010B
7440-38-2 Arsenic BRL mg/Kg 5 1 05-07-04 17:34 EPA 6010B |
7440-39-3 Barium BRL mg/Kg 20 1 05-07-04 17:34 EPA 6010B

| 7440-41-7 Beryllium BRL mg/Kg 0.4 1 050704 17:34 EPA GD10B
7440-43-9 Cadmium BRL mg/’Kg 0.5 1 0507-04 1734 EPA, 60108
7440-47-3 Chromium BRL mgKg 10 1 05-07-04 17:34 EPA 60108
7439921 Lead BRL mg/Kg 10 1 05-05-04 13:42 EPA 60108
7439-97-6 Mercury BRL mg/Kg 0.033 1 050504 10:30 EPA 747 1A
7440-02-0 Nickel BRL mg'Kg 10 1 05-07-04 17:34 EPA 60108
7782-49-2 Selenturn BRL mg/Kg 10 1 05-07-04 17:34 EPA 60108
7440-22-4 Silver BRL mg/Kg 5 1 05-07-04 17:34 EPA 6010B
7440280 Thallium BRL mg/Kg 5 1 | 05-07-04 17:34 EPA 60108
7440-62-2 Vanadium BRL mg/Kg 0.5 1| 050704 17:34 EPA 60108
7440-66-6 Zinc ; BRL mg/Kg 50 1 [ 050704 17:34 | EPA 60108

Method Reference:
Report Notations: BRL

Test Methods for Evaluating Solid Waste, US EPA, SW-B46, Third Edition, Update Il (1396).

Indicates concentration, if any, is below reparting limit for analyte. Reporting limit is the lowest concentration that can be

reliably quantified under routine laboratory operating conditions. Reporting limils are adjusted for sample size and dilution.

DF  Dilution Factor.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532




Certifications and Approvals

Groundwater Analytical maintains environmental laboratory certification in a variety of states.
Copies of our current certificates may be obtained from our website:

httpz//www.groundwateranalvtical.com/gualifications.htm

Categories: Potable Water, Wastewater, Solid Waste and Soil
http=//www .dph._state.ct.us/BRS/Environmental_Lab/QutStateLablList.htm

Categories: SDWA, CWA, RCRAJCERCLA
htip:/fwww floridadep.org/labs/qa’/dohforms.htm

Categories: Drinking Water and Wastewater
http://www .state.me.usfdhs/eng/water/Compliance.htm

Categories: Drinking Water and Wastewater
http:/Awww.des state.nh.us/asp/NHELAP/labsview.asp

Categories: Potable Water, Non-Potable Water and Solid Waste
http/fwww.wadsworth.org/labcert/elap/comm.html

Environmental Laboratory Registration (Non-drinking water and Non-wastewater)
http//www.dep.state_pa.us/Labs/Registered/

Calegories: Surface Water, Air, Wastewater, Potable Water, Sewage
http=/fwww.healthri.org/labs/labsCT_MA.htm

Foreign soil import permit

Category: Drinking Water
hitp:/fwww.vermontdrinkingwater.orgfwsops/labtable. PDF

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532
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TECHNICAL MEMORANDUM CH2MHILL

Turning Basin Excavation Alternatives - Saugus Iron
Works National Historical Site, Saugus, Massachusetts

PREPARED FOR: National Park Service

PREPARED BY: Edward R. Underwood
John Burgess

DATE: May 25, 2004

Purpose

The purpose of the technical memorandum is to evaluate alternatives for excavating the
turning basin at the Saugus Iron Works National Historical Site (SAIR) in a manner which
minimize impacts on the environment, community, and mission and operations of the
historical site.

Background

SAIR is the location of the first integrated ironworks in North America, which operated
from 1646 to 1668. It includes the reconstructed blast furnace, forge, rolling mill, and a
restored seventeenth century house.

The site’s resources are the best evidence and demonstration of the earliest development of
iron manufacturing in colonial America. The technology employed at Saugus was
dispersed throughout the colonies and was critical to the development of iron
manufacturing in America. The site is the southern gateway to the Essex National Heritage
Area, linking thousands of historic places in Essex County related to three primary historic
themes - colonial settlement, maritime trade, and early industrialization.

With the archeological site of the seventeenth-century iron-making plant, the museum
collection, the seventeenth-century Iron Works House, and the reconstructed iron works
complex, Saugus Iron Works National Historic Site illustrates the critical role of iron making
to seventeenth-century settlement and its legacy in shaping the early history of the nation.
The site's enclave setting on the Saugus River, featuring an open-air museum with working
waterwheels, evokes a unique experience for park visitors. These resources demonstrate
seventeenth-century engineering and design methods, iron-making technology and
operations, local and overseas trade, and life and work in the Massachusetts Bay Colony.

The original manufacturing site served as a training ground for skilled iron workers for
what would become America's iron and steel industry. Iron making provided the
infrastructure for the rise of other colonial industries. Called, "the forerunner of America's
industrial giants," the site served as a center for technology, innovation and invention. The
site interprets early industrial manufacturing, with its enduring social, political and
environmental ramifications.

WDC/FINAL APPENDIX C.DOC 1



TURNING BASIN EXCAVATION ALTERNATIVES - SAUGUS IRON WORKS NATIONAL HISTORICAL SITE, SAUGUS, MASSACHUSETTS

Directly to the south of the reconstructed industrial facilities is a tidal basin formed along
the western side of the Saugus River channel. The river and tidal basin provided a natural
channel and turning basin for ships accessing the iron works. Along the northern end of the
tidal basin are reconstructed native timber bulkhead and dock structures demonstrating
seventeenth-century waterfront construction methods and interpreting the Saugus River as
a shipping lane for company products.

Existing Tidal Basin Conditions

The tidal basin within the historical site boundary has an area of approximately 5 acres. It
consists of two distinct areas. The northernmost area is a 1-acre area bounded on the north
by the reconstructed waterfront facilities for the historical site and to the west and south by
the Saugus River. This area, referred to as the "turning basin", provided access to the
bulkhead and dock facilities. During site reconstruction in the early 1950's, the dredge line
for the turning basin was at the approximate base elevation of the reconstructed timber
bulkhead. A deepened harbor area was constructed along the western side of the dock to
replicate the boat basin that existed here in the 17th century.

The southernmost area is located south of the turning basin and is bounded on the west and
south by the Saugus River. This area referred to in this document as the "southern area"
covers an area of approximately 4 acres.

Damage to an upstream dam in 1957 resulted in the deposition of debris and silt in both
areas of the tidal basin. Silt and debris which may have been deposited between the two
areas has since been eroded away by the Saugus River channel. The remaining sediment
has depleted the depth of the tidal basin and has created a shallow swamp-like environment
conducive to the growth of Phragmites and other invasive,non-native plants. In addition, it
is believed that the sediment may contain contaminants from upstream industrial
operations.

Sediment conditions were investigated with 20 sediment corings taken the week of April
26,2004. . The purpose of the corings was to determine, if possible, the interface between the
pre-1957 sediment level and the post-1957 sediment level, determine the types and
consistency of materials present, and to obtain samples for chemical analysis. Results of the
sampling program are summarized in the Marsh Characterization Report.

Existing sediment in the turning basin area was investigated by 3 deep corings with depths
ranging from 12 to 16 feet and 7 shallow corings with depths ranging from 3.75 to 5 feet. In
general, the upper 24 to 36 inches of recovered sediment materials consisted of 0 to 10 inches
of plant and organic materials, and layers of coarse to fine sand and organic silt and clay,
with shallow organic silt and clay materials being generally located along the western and
southern portions of the area. Deeper deposits, as identified in the deep soil boring along
the western side of the area near the slag pile, were predominately fine to coarse sand with
layers of organic, silt, and clay materials. It was very difficult from the boring logs alone to
determine the possible interface between the pre-1957 and post-1957 sediment. However,
very low TOC concentrations in a course sand layer noted in corings 4, 5, and 6 suggest this
may denote the sediment which was deposited during the 1957 dam breach. The bottom of
this deposit is located at a depth of about 3.5 feet.
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Sediment in the southern area was investigated by ten shallow corings ranging from 1 to 5
feet deep, based on the location where refusal was reached. Sediment recoveries, however,
were much less, ranging from 12 to 43 inches. Within the recovered interval, the uppermost
layer in the southern area generally consisted of vegetative, and peat materials with depths
ranging from approximatley 0.5 to 2.5 ft. The thickest organic/peat layer was generally
found in the cores located away from the river, closer to the uplands. Below this layer are
various layers of organic, organic silt, and sand layers. With the possible exception of a
coarse sand layer (ranging from approximatley 8 to 12 inches thick) noted in some corings, it
was difficult to determine where the interface between the pre-1957 and post-1957 materials
might exist. The top of the coarse sand layer was found at depths ranging from
approximately 16 inches to 36 inches below ground surface (bgs). The coarse sand layer also
contained very little total organic carbon (TOC), with values ranging from 0.2 to 3.4% TOC,
in contrast to TOC values above and below the sand layer, which ranged from 19 to
100%TOC. Thus, although the interface between the pre-1957 and post-1957 sediments
could not definitively identified, the evidence does suggests that the pre-1957 sediments are
likely found at a depth greater than 2 ft over the majority of the southern area.

Observations during the coring program indicated that personnel and some equipment
could get out on the proposed work areas. For instance, the 3200-1b coring rig was able to
access the turning basin area using plywood mats. It appears that primary supporting strata
include substantial deposits of sand in turning basin area and thick root and peat materials
in the southern area .

Goals and Requirements of Sediment Excavation
Primary goals of proposed sediment excavation efforts include:

e Restoration of the tidal basin to the approximate bottom configuration at the end of
historical site reconstruction in 1954

¢ Removal of contaminated sediments, if any, to minimize future risks

e Provide sufficient permanent water depth to prevent future intrusion by invasive, non-
native plants

Specific requirements of the sediment excavation effort include:

e Minimal impacts on the Saugus River channel, both within the limits of the work area
and downstream

e Minimal disruption of park resources, operations, and historic artifacts
e Minimal impacts on the community
o Cost effectiveness

Estimated Base of Excavation

Preliminary excavation requirements within the turning basin and southern areas were
estimated on the basis of the study of various pieces of information, including;

e Stratigraphic data and observations from the recent sediment corings
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e Current base elevations for the Saugus River channel
e Proposed excavation depth information from the 1950-vintage design drawings

It is estimated that the depth of excavation will vary from 0.6 to 5.6 feet. The average depth
is about 2.3 feet. Although actual depths may vary depending upon further analysis and
site conditions noted during construction, these preliminary estimates are sufficient to
evaluate applicable excavation alternatives and considerations.

Excavation Alternatives Considered

Three alternatives were considered for the project. These included:

e Wet dredging
e Dry dredging
¢ Conventional wet excavation

Wet Dredging

Wet dredging includes the use of conventional floating dredge similar to equipment used
for channel and harbor dredging. Due to the small size of the site, a small dredge system,
such as the Mudcat Dredge system , would be required. The Mudcat system is a small
cutter dredge mounted on a 36-foot by 12-foot barge. It has been used successfully in small
lake, river, and harbor dredging applications. It has a draft of about 2.7 feet and can
accommodate excavations from 3 to 20 feet in depth.

Cuttings from a wet dredging operation are pumped as a slurry from the cutter head to a
dewatering area where the materials must be dewatered for subsequent excavation and
hauling. The dewatering area can be a diked pond, tanks, or more recently, a geotube
system. Due to the large volume of water in the slurry (approximately 90% water), sizeable
ponds and tanks may be required to perform dewatering operations at a rate consistent with
the required production rate of the dredge. Geotubes, which consist of pervious geotextile
bladders into which the slurry is pumped and dewatered, provide a space-saving
alternative to conventional ponds and dikes. If contaminants are present, large quantities of
water may have to be treated with either of the dewatering systems.

Dry Dredging

Dry dredging is similar to the wet dredge system, except that a proprietary cutter head is
used to cut and pump cuttings at a much lower water content, thus eliminating much of the
dewatering potential water treatment requirements. Contacts with a Boston-firm who was
associated with the process indicated that the dry dredge technology is no longer being
marketed due to lack of interest in the engineering and contracting community.

Conventional Wet Excavation

Conventional wet excavation includes excavation of sediment with conventional
construction equipment such as excavators (backhoes), front-end loaders, clamshells, etc. It
is considered "wet excavation" since it involves operation at or below the water table and
the removal of wet sediment materials. This generally requires:

¢ Dewatering of the work area to the extent necessary to support the operation
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e Low ground pressure equipment and/or equipment mats
e Excavated material dewatering pad and loadout area

Water treatment may be necessary if contaminants are present in the materials. However,
the volume of water to be treated is generally lower than with the wet dredging technique.

Comparison of Alternatives

The dry dredge process can be eliminated from further consideration since it is no longer
available. On the basis of the following comparison, the conventional wet excavation
process appears to be the most applicable to this site:

e The wet dredge process is limited to a minimum excavation depth of approximately 3
feet. The conventional method is capable of excavating areas less than three feet deep.

e The wet dredge process requires at least 2.7 feet of water, or more than the average
depth of the currently-proposed excavation, to float and operate the dredge. The
conventional wet excavation process is not dependent upon a minimum water depth.

e The current subsurface appears to be capable of supporting a conventional wet
excavation process. Excavation and other preparation measures would be required to
get the wet dredge system in operation at this site.

e The wet dredge process requires substantial dewatering facilities or equipment. The
conventional excavation process can accommodate gravity drainage in a smaller and
more flexible drying area.

e The wet dredge process has the potential for generating more water, which may require
treatment.

In addition, the conventional wet excavation method provides greater flexibility, more
opportunities for accomodating site-specific limitations, and greater control over the limits
and depths of excavation. These factors are especially important in light of special
requirements for this project.

Other Considerations

The Saugus River is a tidal stream, which is a breeding ground for native fish species.
Consequently, it is critical that the work involves minimum disturbance to the existing
stream channel and that no sediment or contaminants be added to the stream. In light of
this, site access and sediment controls are major design considerations due to the
configuration of the work area relative to the river.

Access Considerations

It was agreed in the initial project workshop that the proposed work areas cannot be
accessed across the river channel, including no fords, fills, or culverts. In order to meet this
requirement, the turning basin area will have to be accessed by way of the maintenance
road and trail at the northeastern corner of the historic area. This will require the evaluation
and reinforcement of two bridges to accommodate construction equipment and loaded
dump trucks. A ramp and temporary loading area will have to be installed in the northern
end of the basin to the east of the wharf area for dewatering, staging, and loading of
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materials. Due to the sandy nature of much of the sediment in the basin, it appears that the
loading area can be made of excavated materials. It will be removed last as the excavation
equipment works out of the basin.

The southern area will have to be accessed by way of town streets and an existing gate
located located approximately 700 feet south of the existing maintenance area. Preparation
of this area will require removal of trees and installation of a temporary access trail into
work area. Environmental considerations require that the access trail include reinforcement,
geotextiles, and other features to minimize compaction and disturbance of the existing
ground by equipment. Conceptually, a temporary loading area will be installed along the
edge of the tidal basin for dewatering, staging, and loading of materials. Exact
configuration and operational requirements will have to be further detailed during
subsequent design activities due to the topography in the vicinity of this access point.

Access to both areas will have a potential impact on the public. Within the historic area, the
work area and associated access trails will have to be cordoned off from public access with
security fencing or other measures. The southern area will require traffic controls, barriers,
flagmen, and other controls to minimize conflicts with the community.

Sediment Control Considerations

Excavation and other disturbances within the proposed work areas will generate sediment
which can be transported as suspended solids in impounded water or in runoff. To prevent
the transport of these suspended solids into the river, silt barriers will have to be provided
along the perimeter of all work areas. Alternatives include:

Earth or stone dikes
Silt Curtains
Portable dikes

Silt Fence

Straw Bale Dikes

Earth or stone dikes may be constructed along the perimeter of the excavation to contain
and/ or filter water. The cost of earth and stone dikes varies with size, materials, and
difficulty in construction and removal. They are probably not appropriate for this project,
except in limited areas where they can be constructed of excavated materials. If used, they
will have to be augmented with other erosion and sediment controls.

Silt curtains consist of a floating boom with a skirt which extends into the water column to
contain silt and other contaminants. The Massachusetts Erosion and Sediment Control
Manual lists these devices as a primary method of protecting rivers, lakes, etc., from
sediment generated in adjacent areas. The minimum depth of a conventional silt curtains is
typically about 3 feet, with the bottom of the curtain suspended about 1 foot above the
bottom. Since tThe depth of water within the subject work area is expected to be less than 3,
a conventional silt curtain is probably not applicable. A vendor of silt curtains suggested
that, if a silt curtain must be used, a curtain with a geotextile skirt, anchored to the bottom ,
could be used. The vendor indicated that the typical cost of a floating silt curtain with 3-foot
conventional or geotextile skirt is approximately $6 per linear foot, plus installation and
contractor markup costs.
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Portable dikes consist of pre-fabricated dike systems which can be mobilized and installed
at the work site. They are applicable mainly where a low permeability barrier is required to
retain water within an excavation, prevent water from entering an excavation. The Aqua
Dam system is geomembrane tube-like structure which is filled with water to form a
temporary dike. Information from the supplier indicates that it is expensive, approximately
$25 to $40 per linear foot, plus installation and contractor markups, for a 3-foot to 4-foot
dike. The PortaDam system consists of a structural frame with a geomembrane diaphragm.
It is somewhat complicated and generally requires installation by the manufacturer. A
quote on the system has been requested, but not yet received.

A silt fence contains and filters sediment and prevents it from leaving the work area. A
conventional silt fence is generally applicable for small upland areas where they would not
be subject to substantial hydraulic pressures. A super silt fence, which consists of a silt
fence with metal posts and heavy wire backing, is applicable where loading conditions
would be more severe. A typical cost for a conventional silt fence is in the range of $2 to $3
per linear foot, depending upon installation requirements. Super silt fence is much more
expensive, $7 to $9 per linear foot, depending upon the actual design and installation
conditions.

Straw bale dikes contain silt and provide some filtering. However, they have limited
effectiveness and are falling out of favor in some jurisdictions. Mobilization and
demobilization of materials could also be a difficult. Although they may not be applicable
for the entire barrier system, they may be useful in replacing or augmenting other measures
in limited areas.

Evaluation of the various sediment control measures above suggest the following
conclusions:

¢ The sensitive environment requires that appropriate erosion and sediment controls must
be provided around all work areas, no matter how small.

e Conventional silt fence should be installed downgradient of all disturbed areas
associated with access, dewatering and loading areas, earth diking, etc., not subject to
stream flow conditions.

e Current information does not suggest the presence of contamination requiring full
containment of water within the excavation. As a result, a permeable silt barrier
between the excavation and the river is proposed.

e Projected site conditions suggest that a super silt fence may be the most practical
sediment barrier along the Saugus River channel. It must be appropriately designed and
reinforced to withstand expected flooding and flow conditions.

o If future design information or regulary requirements require the use of a silt curtain in
lieu of a super silt fence, a curtain with a geotextile skirt anchored to the stream bottom
should be used. The installation should conform with details in the Massachusetts
Erosion and Sediment Control Manual.

e If containment of water within or outside the excavation is deemed to be necessary,
structural dike systems such as those dscussed should be considered. Since these
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systems have similar capabilities, the final decision will likley depend upon cost and
least disturbance to the adjacent stream channel.
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TECHNICAL MEMORANDUM CH2MHILL

Slag Pile Containment Alternatives Evaluation -
Saugus Iron Works National Historical Site, Saugus,
Massachusetts

PREPARED FOR: National Park Service
PREPARED BY: Edward R. Underwood, P.E.
DATE: April 19, 2004

Purpose

The purpose of the technical memorandum is to evaluate containment alternatives for the
existing slag pile at the Saugus Iron Works National Historical Site (SAIR) in a manner
which minimizes future human health and environmental risk, while minimizing impacts
on the mission and operations of the historical site.

Background

SAIR is the location of the first integrated ironworks in North America, which operated
from 1646 to 1668. It includes the reconstructed blast furnace, forge, rolling mill, and a
restored seventeenth century house.

The site’s resources are the best evidence and demonstration of the earliest development of
iron manufacturing in colonial America. The technology employed at Saugus was
dispersed throughout the colonies and was critical to the development of iron
manufacturing in America. The site is the southern gateway to the Essex National Heritage
Area, linking thousands of historic places in Essex County related to three primary historic
themes - colonial settlement, maritime trade, and early industrialization.

With the archeological site of the seventeenth-century iron-making plant, the museum
collection, the seventeenth-century Iron Works House, and the reconstructed iron works
complex, Saugus Iron Works National Historic Site illustrates the critical role of iron making
to seventeenth-century settlement and its legacy in shaping the early history of the nation.
The site's enclave setting on the Saugus River, featuring an open-air museum with working
waterwheels, evokes a unique experience for park visitors. These resources demonstrate
seventeenth-century engineering and design methods, iron-making technology and
operations, local and overseas trade, and life and work in the Massachusetts Bay Colony.

The original manufacturing site served as a training ground for skilled iron workers for
what would become America's iron and steel industry. Iron making provided the
infrastructure for the rise of other colonial industries. Called, "the forerunner of America's
industrial giants," the site served as a center for technology, innovation and invention. The
site interprets early industrial manufacturing, with its enduring social, political and
environmental ramifications.
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Directly to the south of the reconstructed industrial facilities is a tidal basin formed along
the western side of the Saugus River channel. The river and tidal basin provided a natural
channel and turning basin for ships accessing the iron works. Along the northern end of
the tidal basin are reconstructed wharf and pier facilities demonstrating seventeenth-
century waterfront construction methods and interpreting the Saugus River as a shipping
lane for company products.

Existing Slag Pile

The only existing remnant of the original iron making operations is slag pile located to the
south of the reconstructed blast furnace. Slagis an aggregate-like waste material produced
in the iron-making process. During site operations, this material was removed from the
blast furnace and dumped in a ridge-like pile at the northwestern corner of the tidal basin.

The slag pile, as it currently exists, is approximately 150 feet long, 50 feet wide, and 12 feet
high. It has a narrow crest width, ranging from 5 to 7 feet, and steep sidelopes, ranging
from 1.5 H:1V (1.5 horizontal to 1 vertical) to 1.8 H:1V. It is CH2M HILL's understanding
that the current configuration of the pile may be the result of regrading which occurred
during site restoration activities in the early 1950's.

Approximately 40 percent of the slag pile surface is covered with grass, brush, and briers.
The remainder of the surface is bare slag with a high percentage of aggregate materials in
the gravel to cobble size range.

Observations during the site visit which occurred on April 8 to 9, 2004, indicated that the
slag pile is generally stable and relatively clear of erosional damage, even after heavy rains
immediately prior to the site visit. Discussions with SAIR personnel indicate that the slag
pile requires little to no maintenance. There were, however, signs of past erosional damage
in the drainage swale where the western side of the slag pile abuts the natural hillside.
Although the area is predominately vegetated, some exposed slag is present.

Existing Risk

In June, 1998, the State of Massachusetts issued a Notice of Activity and Use Limitation for
the slag pile due to the presence of priority pollutant metals and polycyclic aromatic
hydrocarbons in exposed marshland sediments and arsenic in the earth mound (slag pile).
A copy of the Notice of Activity and Use Limitation is attached. Exhibit C of the document
states the following:

Varying concentrations of priority pollutant metals and polycyclic aromatic hydrocarbons
(PAHs) were detected in the sediments and slag pile soils on the site. The metal
contaminants are believed to have been released when ore processing slag was deposited in the
marshlands. The PAHs are likely from upgradient industrially contaminated soil deposited
on the subject site from massive soil and sediment influx during two historically documented
dam failures. Goff-Chem, Inc., conducted a Method 3 Site-Specific Risk Characterization for
all identified contaminants at the site in accordance with the requirements set forth in 310
CMR 40.0992 of the revised Massachusetts Contingency Plan (MCP).

The site is currently used as a public open-air museum for historical structures and colonial
iron ore processing. Future plans for the site remain the same. Based on the site-specific risk
characterization, the levels of contaminants in soil, sediment, and groundwater at the site are
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not considered to present a "Significant Risk" of harm to human health, public welfare,
safety, and the environment, under both current and future foreseeable site uses and
activities. However, exposure point concentrationsfor contaminants in the deposited slag
material and sedments exceed the Method 1 S-1/GW-3 soil standards. Therefore, if the site
use changes to residential use, or other use with an S-1 standard, a condition of "Significant
Risk" of harm to human health, public welfare, and the environment will exist. This Activity
and Use Limitation has been developed to control potential future exposure scenarios and to
maintain a condition of "No Significant Risk".

Specific activities and uses deemed to be inconsistent with the objectives of the Activity and
Use Limitation, and which may result in a significant risk of harm to health, safety, and
public welfare, or the environment, include the following:

e Any residential uses, including vegetable gardens

e Any uses where a child's frequency or intensity of use is considered high, such as a
playground or school

e Any public uses where frequency and/or intensity of use is considered high, and access
to subsurface soils and sediments is likely, such as digging or recreational sports on a
continuing basis

Specific obligations and conditions set forth in the Activity and Use Limitation include the
following:

¢ Maintenance of landscaped areas, similar to existing conditions, to limit human
exposure/access to underlying slag pile soils or marshland sediments

e Soil excavation and other soil removal activities shall be performed as follows:
a. a health and safety plan shall be developed and implemented prior to the start of
activities;

b. such activities shall be monitored by an LSP on-site periodically;

c. such other precautions shall be taken which, in the opinion of an LSP, shall be
required at the time to insure that the activities to be performed present no
significant risk of harm to health, safety, public welfare, or the environment.

e Any excavated soils shall be tested and disposed pursuant to the appropriate and
applicable state and federal guidelines.

SAIR currently has a sign posted at the entrance to the slag pile forbidding access onto the
pile. Itis SAIR's current understanding that this restriction meets the requirements of the
current Activity and Use Limitation.

Evaluation of Alternatives

Objectives

Discussions with SAIR representatives at the site meetings on April 8 and 9, 2004, indicated
that the appropriate containment alternative(s) should meet the following objectives:
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e Maximize, to the extent possible, the existing configuration, historical character, and
view of the existing slag pile

e Minimize long-term operations and maintenance requirements
e Minimize impacts to the surrounding area

e Maintain restrictions and conformance with the existing Activity and Use Limitation

Alternatives

Four containment alternatives were selected for evaluation. Major components of each
alternative are discussed below:

e Alternative 1: Maintain Slag Pile in Current Condition - This alternative represents the
"no action" alternative with current inspection and maintenance activities. Existing
access restrictons would remain in effect.

e Alternative 2: Existing Slag Pile with Toe Armoring - This alternative is similar to
Alternative 1, except that the portion of the toe area within tidal influence would be
armored with riprap or stone paving to protect the toe from erosion during tidal
fluctuations or wave action.

e Alternative 3: Soil Cover and Vegetation over Entire Slag Pile - This alternative would
include stripping the existing vegetation, minor regrading, placement of armored toe
area, placement of soil cover over the pile, seeding, and placement of erosion protection.

e Alternative 4: Geotextile Layer with Exposed Slag Surface - This alternative would
include stripping the existing vegetation, partial excavation, segregation, and regrading
of slag, placement of a geotextile filter layer, and placement of selected slag materials on
the surface.

Evaluation of Alternatives

The evaluation of alternatives was conducted using a "SWOT" process which compares the
basic strengths, weaknesses, opportunities, threats of the various alternatives being
considered. The evaluation of each alternative was conducted with emphasis on
conformance with the objectives discussed above. A side-by-side comparison of the
alternatives is presented in the Technical SWOT Evaluation Table. The last column of the
table includes comparative costs to assist in the final evaluation and comparison of
alternatives.

Results of the evaluation indicate that Alternative 1, Maintain Slag Pile in Current
Condition, is capable of meeting all of the project objectives at a low cost. Its primary
disadvantage is the potential for future toe erosion once the turning basin has been restored.
This potential, however, is speculative since the portion of the toe most vulnerable to
erosion by tidal action is currently covered with sediment and evidence of past erosion
damage, if any, is unobservable.

Alternative 2, Existing Slag Pile with Toe Armoring, is similar to Alternative 1, except that it
includes erosion protection along the toe of the pile to mitigate the erosion potential
associated with Alternative 1. It is more costly due to the added work required and has
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possible issues with wetland encroachment and a "non-historical" look if not carefully
implemented.

Alternatives 3 is the least conforming with the project objectives and is also expected to have
a high implementation cost. Although this alternative would have the greatest
"containment" value, it does not appear to be necessary to meet the requirements of the
current Activity and Use Limitation.

Alternative 4 has the potential for providing limited containment while providing an
exposed slag surface. This alternative does not appear to provide substantial advantage
over the current condition and has the potential for undue worker exposure during
construction, regulatory issues with re-using "waste", and greater maintenance
requirements. It could also be expensive to implement.

Preferred Alternative

Results of the evaluation suggest that Alternative 1, Maintain Slag Pile in Current
Condition, should be the basis for the preferred alternative. It conforms with the project
objectives and has the least impact on the current operations of the historical site.

Recommendations

It is recommended that:

e Alternative 1, Maintain Slag Pile in Current Condition, be maintained as the preferred
alternative.

e Alternative 2, Existing Slag Pile with Toe Armoring, however, be used as the basis for
construction contingencies and cost estimates to provide sufficient funding in the event
that observations during construction reveal evidence of past erosion and the need for
erosion protection at the toe.

e Special care should be provided in developing excavation limits and specifications for
work in the vicinity of the base of the slag pile. Stability evaluations should be
conducted to ensure that the work does not de-stabilize the pile.

e The final design should include regrading and stabilization of the drainage swale to the
west of the slag pile to minimize the potential for flow concentrations, erosion, and
transport of slag materials from upland drainage which passes through the area.

e The Park Service should continue to maintain and enforce the current access restriction
to maintain conformance with the existing Activity and Use Limitation.

e Contract specifications for intrusive work on or adjacent to the exposed slag pile should
clearly state the potential hazards and should include provisions for appropriately-
trained personnel and appropriate safety and environmental monitoring and controls.
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Appendix E

Data Validation Report

(Due to Schedule constraints, the Data Validation Report was not included in the Draft
Report, but will be included in the Final Report)

FINAL MARSH CHARACTERIZATION REPORTV2.DOC



APPENDIX E DATA QUALITY EVALUATION SUMMARY

MEMORANDUM CH2MHILL

Data Validation Summary — Saugus Iron Works, June
2004

TO: John Burgess/CH2M HILL/BOS

FROM: Dan Lucas/CH2M HILL/GNV
Herb Kelly/CH2M HILL/GNV

DATE: June 3, 2004

The purpose of this memorandum is to present the results of the data validation process for
the samples collected for Saugus Iron Works. The samples were collected between the dates
of April 27 and 30, 2004.

The specific samples and analytical fractions reviewed are summarized below in Table 1.

The Quality Control areas that were reviewed and the resulting findings are documented
within each subsection that follows. This data was validated for compliance with the
analytical method requirements. This process also included a review of the data to assess
the accuracy, precision, and completeness based upon procedures described in the guidance
documents such as the Environmental Protection Agency (EPA) National Functional
Guidelines for Inorganic Data Review (EPA 2002) and National Functional Guidelines for
Organic Data Review (EPA 1999). Quality assurance/quality control (QAZQC) summary
forms and data reports were reviewed.

Samples were submitted to Groundwater Analytical, Inc., in Buzzards Bay, Massachusetts,
for the following analyses: Semi-Volatile Organic Compounds (SVOCs) Poly Aromatic
Hydrocarbons (PAHSs) by method SW846-8070C, Metals (Priority Pollutant List) by method
SW846-7471A and SW846-6010B and Total Organic Carbon (TOCs) by method SW846-9060
Modified.

Sample results that were not within the acceptance limits were appended with a qualifying
flag, which consisted of a single- or double-letter code that indicated a possible problem
with the data. The qualifying flags originated during the data review and validation
processes. These also include the secondary, or the two/three-digit “sub-qualifier” flags.
The secondary qualifiers provide the reasoning behind the assignment of a qualifier flag to
the data. The secondary qualifiers are presented and defined below.

Attachment 1 lists the changes in data qualifiers, due to the validation process.
The following primary flags were used to qualify the data:
=] Detected. The analyte was analyzed for and detected at the concentration shown.

[J] Estimated. The analyte was present but the reported value may not be accurate or
precise.

[U] Undetected. The analyte was analyzed for but not detected above the method
detection limit.
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[UJ] Detection limit estimated. The analyte was analyzed for but qualified as not
detected; the result is estimated.

[R] Rejected. The data is not useable.

Secondary Qualifier Codes

Code Definition
2C Second Column (Confirmation)
2SH Second Source Accuracy High
2SL Second Source Accuracy Low
BD Blank Spike/Blank Spike Duplicate (LCS/LCSD) Precision
BL Blank
BSH Blank Spike/LCS Recovery High
BSL Blank Spike/LCS Recovery Low
CCH Continuing Calibration Verification Accuracy High
CCL Continuing Calibration Verification Accuracy Low
DL Dilution
FD Field Duplicate
HT Holding Time
B In Between (Metals - B's 01 J's )
ICH Initial Calibration High
ICL Initial Calibration Low
ISH Internal Standard Area Response High
ISL Internal Standard Area Response Low
LD Lab Duplicate
LR Linear Range (Exceeded calibration range)
MD Matrix Spike/Matrix Spike Duplicate Precision
MSH Matrix Spike and/or Matrix Spike Duplicate Recovery High
MSL Matrix Spike and/or Matrix Spike Duplicate Recovery Low
oT Other
PD Pesticide Degradation
PSH Post Spike Recovery High
PSL Post Spike Recovery Low
RE Re-extraction
SD Serial Dilution
SSH Spiked Surrogate Recovery High
SSL Spiked Surrogate Recovery Low
TD Dissolved metal concentration exceeds total metal concentration.
TN Tune
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Table 1 - Chemical Analytical Methods — Field and Quality Control Samples

SDG | Matrix |LabSamplelD| SamplelD [Sample | StationIlD Date EPA | EPA | EPA | EPA | EPA | EPA
Type Collected| 6010B | 7470A | 7471A | 8270C | 8270C | 9060
Mod | Mod
72023 WQ 72023-22 EBO1 EB FIELDQC @ 4/26/04 X
72023 WQ 72023-23 EBO1 EB FIELDQC @ 4/26/04 X X
72023 WQ 72023-24 EBO2 EB FIELDQC | 4/27/04 X
72023 WQ 72023-25 EBO2 EB FIELDQC | 4/27/04 X X
72079 WQ 72079-55 EBO3 EB FIELDQC | 4/28/04 X X X
72159 WQ 72159-12 EB4 EB FIELDQC @ 4/29/04 X
72159 WQ 72159-13 EB4 EB FIELDQC @ 4/29/04 X X
72173 WQ 72173-10 EBO5 EB FIELDQC @ 4/30/04 X
72173 WQ 72173-11 EBO5 EB FIELDQC | 4/30/04 X X
72023 SD 72023-1 SDO5A N SDO05 4/27/04 X X X X
72023 SD 72023-2 SDO05B N SD05 4/27/04 X X X X
72023 SD 72023-3 SDO5C N SD05 4/27/04 X X X X
72023 SD 72023-4 SDO6A N SD06 4/27/04 X X X X
72023 SD 72023-5 SDO6B N SD06 4/27/04 X X X X
72023 SD 72023-6 SD06C N SDO06 4/27/04 X X X X
72023 SD 72023-7 SDO09A N SD09 4/27/04 X X X X
72023 SD 72023-8 SD09B N SD09 4/27/04 X X X X
72023 SD 72023-9 SD09C N SD09 4/27/04 X X X X
72023 SD 72023-10 SDO8A N SD08 4/27/04 X X X X
72023 SD 72023-11 SDO08B N SDO08 4/27/04 X X X X
72023 SD 72023-12 SDO08C N SDO08 4/27/04 X X X X
72023 SD 72023-13 SDO7A N SDO07 4/26/04 X X X X
72023 SD 72023-14 SD07B N SDO07 4/26/04 X X X X
72023 SD 72023-15 SDO7C N SDO07 4/26/04 X X X X
72023 SD 72023-16 SDO4A N SD04 4/26/04 X X X X
72023 SD 72023-17 SD04B N SD04 4/26/04 X X X X
72023 SD 72023-18 SD04C N SD04 4/26/04 X X X X
72023 SD 72023-19 SD10A N SD10 4/26/04 X X X X
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Table 1 - Chemical Analytical Methods — Field and Quality Control Samples

SDG | Matrix |LabSamplelD| SamplelD [Sample | StationIlD Date EPA | EPA | EPA | EPA | EPA | EPA

Type Collected| 6010B | 7470A | 7471A | 8270C | 8270C | 9060
Mod | Mod
72023 SD 72023-20 SD10B SD10 4/26/04 X X X
72023 SD 72023-21 SDi10C SD10 4/26/04 X X X
72079 SD 72079-01 SDO0100 SD0100 4/28/04
72079 SD 72079-02 SD0101 SD0101 4/28/04
72079 SD 72079-03 SD0105 SD0105 4/28/04
72079 SD 72079-04 SD0106 SD0106 4/28/04
72079 SD 72079-05 SD0107 SD0107 4/28/04
72079 SD 72079-06 SD0108 SD0108 4/28/04
72079 SD 72079-07 SD0109 SD0109 4/28/04
72079 SD 72079-08 SD0110 SD0110 4/28/04
72079 SD 72079-09 SD0111 SD0111 4/28/04
72079 SD 72079-10 SD0112 SD0112 4/28/04
72079 SD 72079-11 SD0113 SD0113 4/28/04
72079 SD 72079-12 SD0114 SD0114 @ 4/28/04
72079 SD 72079-13 SD0115 SD0115 4/28/04

72079 SD 72079-14 SD02TOC1
72079 SD 72079-15 SD02TOC2
72079 SD 72079-16 SD02TOC3
72079 SD 72079-17 SD02TOC4
72079 SD 72079-18 SD02TOCS
72079 SD 72079-19 SD02TOC6
72079 SD 72079-20 SD02TOC7
72079 SD 72079-21 SD03TOC1
72079 SD 72079-22 SD03DUP1
72079 SD 72079-23 SD03TOC2
72079 SD 72079-24 SDO3TOC3 SDO03 4/28/04
72079 SD 72079-25MS = SDO3TOC3 SDO03 4/28/04
72079 SD | 72079-25MSD ' SDO03TOC3 MSD SDO03 4/28/04

SDO02 4/28/04
SDO02 4/28/04
SDO02 4/28/04
SDO02 4/28/04
SD02 4/28/04
SD02 4/28/04
SDO02 4/28/04
SDO03 4/28/04
SDO03 4/28/04
SDO03 4/28/04

(%ZZSZZZZZZZZZZZZZZZZZZZZZZZ
XXX XXIXXXXXXXXXXXXXXXXXXXXXXX
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Table 1 - Chemical Analytical Methods — Field and Quality Control Samples

SDG | Matrix |LabSamplelD| SamplelD [Sample | StationIlD Date EPA | EPA | EPA | EPA | EPA | EPA
Type Collected| 6010B | 7470A | 7471A | 8270C | 8270C | 9060
Mod | Mod
72079 SD 72079-26 SDO3TOC4 N SDO03 4/28/04 X
72079 SD 72079-27 SDO3DUP2 FD SDO03 4/28/04 X
72079 SD 72079-28 SD03TOC5 N SDO03 4/28/04 X
72079 SD 72079-29 SD03TOC6 N SDO03 4/28/04 X
72079 SD 72079-30 SD0O3TOC7 N SDO03 4/28/04 X
72079 SD 72079-31 SDO3DUP3 FD SDO03 4/28/04 X
72079 SD 72079-32 SDO3TOCS8 N SDO03 4/28/04 X
72079 SD 72079-33MS = SD0O3TOCS8 MS SDO03 4/28/04 X
72079 SD | 72079-33MSD ' SD03TOCS8 MSD SDO03 4/28/04 X
72079 SD 72079-34 SD0O3TOC9 N SDO03 4/28/04 X
72079 SD 72079-35 SDO0O3TOC10 N SDO03 4/28/04 X
72079 SD 72079-36 SDO0O3TOC11 N SDO03 4/28/04 X
72079 SD 72079-37 SD0O3TOC12 N SDO03 4/28/04 X
72079 SD 72079-38MS | SD0O3TOC12 MS SDO03 4/28/04 X
72079 SD | 72079-38MSD SD03TOC12 @ MSD SDO03 4/28/04 X
72079 SD 72079-39 SD0104 N SD0104 @ 4/28/04 X X X
72079 SD 72079-40 SD0148 N SD0148 = 4/28/04 X X X
72079 SD 72079-41 SD01812 N SD01812 = 4/28/04 X X X
72079 SD 72079-42 SD011215 N SD011215 4/28/04 X X X
72079 SD 72079-43 SD0204 N SD0204 @ 4/28/04 X X X
72079 SD 72079-44 SD0248 N SD0248 @ 4/28/04 X X X
72079 SD 72079-45 SD02812 N SD02812 @ 4/28/04 X X X
72079 SD 72079-46 SD0304 N SD0304 = 4/28/04 X X X
72079 SD 72079-47 SD0O3DUP4 FD SD0304 @ 4/28/04 X X X
72079 SD 72079-48MS SD0304 MS SD0304 = 4/28/04 X X X
72079 SD | 72079-48MSD SD0304 MSD SD0304 @ 4/28/04 X X X
72079 SD 72079-49 SD03048 N SD03048 @ 4/28/04 X X X
72079 SD 72079-50MS SD03048 MS SD03048 @ 4/28/04 X X X
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Table 1 - Chemical Analytical Methods — Field and Quality Control Samples

SDG | Matrix |LabSamplelD| SamplelD [Sample | StationIlD Date EPA | EPA | EPA | EPA | EPA | EPA

Type Collected| 6010B | 7470A | 7471A | 8270C | 8270C | 9060
Mod | Mod
72079 SD | 72079-50MSD  SD03048 MSD = SD03048 @ 4/28/04 X X X
72079 SD 72079-51 SDO3DUP5 FD SD03048 @ 4/28/04 X X X
72079 SD 72079-52 SD03812 N SD03812 @ 4/28/04 X X X
72079 SD 72079-53 SD03DUP6 FD SD03812 @ 4/28/04 X X X
72079 SD 72079-54 SD031215 N SD031215  4/28/04 X X X
72159 SD 72159-1 SD11-A N SD11 4/29/04 X X X X
72159 SD 72159-2 SD11-B N SD11 4/29/04 X X X X
72159 SD 72159-3 SD11-C N SD11 4/29/04 X X X X
72159 SD 72159-4 Dup 7 FD SD11 4/29/04 X X X X
72159 SD 72159-5 Dup 8 FD SD11 4/29/04 X X X X
72159 SD 72159-6 SD12-A N SD12 4/29/04 X X X X
72159 SD 72159-7 SD12-B N SD12 4/29/04 X X X X
72159 SD 72159-8 SD12-C N SD12 4/29/04 X X X X
72159 SD 72159-9 SD16-A N SD16 4/29/04 X X X X
72159 SD 72159-10 SD16-B N SD16 4/29/04 X X X X
72159 SD 72159-11 SD16-C N SD16 4/29/04 X X X X
72173 SD 72173-1 SD20A N SD20 4/30/04 X X X X
72173 SD 72173-2 SD20B N SD20 4/30/04 X X X X
72173 SD 72173-3 SD19A N SD19 4/30/04 X X X X
72173 SD 72173-4 SD19B N SD19 4/30/04 X X X X
72173 SD 72173-5 SD15A N SD15 4/30/04 X X X X
72173 SD 72173-6 SD15B N SD15 4/30/04 X X X X
72173 SD 72173-7 SD15C N SD15 4/30/04 X X X X
72173 SD 72173-8 SD17A N SD17 4/30/04 X X X X
72173 SD 72173-9 SD17B N SD17 4/30/04 X X X X
72179 SD 72179-1 SD18A N SD18 4/29/04 X X X X
72179 SD 72179-2 SD18B N SD18 4/29/04 X X X X
72179 SD 72179-3 SD18C N SD18 4/29/04 X X X X
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Table 1 - Chemical Analytical Methods — Field and Quality Control Samples

SDG | Matrix |LabSamplelD| SamplelD [Sample | StationIlD Date EPA | EPA | EPA | EPA | EPA | EPA
Type Collected| 6010B | 7470A | 7471A | 8270C | 8270C | 9060

Mod | Mod

72196 SD 72196-1 SD14A N SD14 4/30/04 X X X X
72196 SD 72196-2 SD14B N SD14 4/30/04 X X X X
72196 SD 72196-3 SD13B N SD13 4/30/04 X X X X
72196 SD 72196-4 SD13A N SD13 4/30/04 X X X X
72196 SD 72196-5 SD13C N SD13 4/30/04 X X X X

MATRIX CODE

SD - Sediment
WQ - Water QC Samples

SAMPLE TYPE CODE

EB — Equipment Blank

N - Native Sample

FD - Field Duplicate

MS - Matrix Spike

MSD — Matrix Spike Duplicate
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Organic Parameters

Quality Control Review

The following list represents the QA/QC measures that were reviewed during the data
guality evaluation procedure for organic data.

¢ Holding Times — The holding times are evaluated to verify that samples were extracted
and analyzed within holding times.

e Blank samples — Method blank equipment blank and trip blank samples were provided
for this project. Blank samples enable the reviewer to determine if an analyte may be
attributed to sampling or laboratory procedures, rather than environmental
contamination from site activities.

e Surrogate Recoveries — Surrogate Compounds are added to each sample and the
recoveries are used to monitor lab performance and possible matrix interference.

e Lab Control Sample / Lab Control Sample Duplicate (LCS/LCSD) - This sample is a
"controlled matrix", either laboratory reagent water or Ottawa sand, in which target
compounds have been added prior to extraction/analysis. The recoveries serve as a
monitor of the overall performance of each step during the analysis, including sample
preparation.

e Matrix Spike/Matrix Spike Duplicate (MS/MSD) Samples — Spike recovery is used to
evaluate potential matrix interferences, as well as accuracy. Precision information is also
determined by calculating the reproducibility between the recoveries of each spiked
parameter.

e Field Duplicate Samples — These samples are collected to determine precision between
a native and its duplicate. This information can only be determined when target
compounds are detected.

Semi Volatile Organic Compounds (SVOCs) Poly Aromatic Hydrocarbons (PAHS)
Analyses

The QA/QC parameters for SVOC/PAH analyses for all of the samples were within
acceptable control limits, except as listed below.

Native/Field Duplicate Precision

Native/field duplicate soil precision criteria (<35%) was not met for samples
SD0304/SD03DUPA4. The Relative Percent Difference (RPD) for Fluoranthene = 47.9%, and
Pyrene = 200.0%. No data were qualified.
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Inorganic Parameters

Quality Control Review

The following list represents the QA/QC measures that are typically reviewed during the
data quality evaluation procedure for inorganic parameters.

¢ Holding Times — The holding times are evaluated to verify that samples were extracted
and analyzed within holding times.

e Blank samples — Sample preparation and initial calibration blanks/continuing
calibration blanks were provided for this project. Blank samples enable the reviewer to
determine if an analyte may be attributed to sampling or laboratory procedures, rather
than environmental contamination from site activities.

e Lab Control Sample (LCS) — This sample is a "controlled matrix", in which target
parameters have been added prior to digestion/analysis. The recoveries serve as a
monitor of the overall performance of each step during the analysis, including sample
preparation.

e Pre/Post Digestion Spike (MS/MSD) — Spike recovery is used to evaluate potential
matrix interferences, as well as accuracy. Precision information is also determined by
calculating the reproducibility between the recoveries of each spiked parameter.

o Field Duplicate Samples — These samples are collected to determine precision between
a native and its duplicate. This information can only be determined when target
compounds are detected.

Metals Analyses

The QA/QC parameters for the Metals (6010B) analyses for all of the samples were within
acceptable control limits, except as listed below.

Matrix Spike/Matrix Spike Duplicate

In native sample SD0304, the MS/MSD results for Antimony were 67%/68%, (QC limits
75%-125%) and Nickel were 77%/71%, (QC limits 75%-125%). Detected results were flagged
“J” and non-detected results “UJ”, as estimated, in associated samples 72079-39 to 47, 49,
and 51 to 55.

In native sample SD03048, the MS/MSD results for Antimony were 65%/67%, (QC limits
75%-125%) and Zinc were 69%/77%, (QC limits 75%-125%). Detected results were flagged
“J” and non-detected results “UJ”, as estimated, in associated samples 72079-39 to 47, 49,
and 51 to 55.

The sample results qualified due to the MS/MSD results are listed in Attachment 1.
Native/Field Duplicate Precision

Native/field duplicate soil precision criteria (<35%) was not met for samples
SD0304/SD03DUP4. The Relative Percent Difference (RPD) for Chromium = 75.3%, Copper
= 200.0%, Lead = 44.4%, and Nickel = 68.6%. No data were qualified.
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Native/field duplicate soil precision criteria (<35%) was not met for samples
SD03048/SD03DUPS5. The Relative Percent Difference (RPD) for Lead = 200.0%. No data
were qualified.

General Chemistry Analyses (TOC)

The QA/QC parameters for the General Chemistry analyses listed above, were within
acceptable control limits, except as listed below.

Matrix Spike/Matrix Spike Duplicate

In native sample SD03TOC3, the MS/MSD results for TOC were 58%/68%, (QC limits 75%-
125%). Detected results were flagged “J” and non-detected results “UJ”, as estimated, in
associated samples 72079-01 to 24, 26 to 32, and 34 to 37.

In native sample SD03TOC12, the MS/MSD results for TOC were 55%/63%, (QC limits
75%-125%). Detected results were flagged “J” and non-detected results “UJ”, as estimated,
in associated samples 72079-01 to 24, 26 to 32, and 34 to 37.

The sample results qualified due to the MS/MSD results are listed in Attachment 1.
Native/Field Duplicate Precision

Native/field duplicate soil precision criteria (<35%) was not met for samples
SD03TOC4/SD03DUP2. The Relative Percent Difference (RPD) for TOC = 50.0%. No data
were qualified.

Rejected Data

No data were rejected based upon the validation process for this sampling event.

Conclusion

A review of the analytical data submitted regarding the investigation of Saugus Iron Works
by CH2M HILL has been completed. An overall evaluation of the data indicates that the
sample handling, shipment, and analytical procedures have been adequately completed,
and that the analytical results should be considered usable as qualified.

The analytical data had minor QC concerns as indicated above, however, it did not affect
data usability for those specific results. The validation review demonstrated that the
analytical systems were generally in control and the data results can be used in the decision
making process.
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Attachment 1 - Changed Qualifiers and Results
Saugus Iron Works - Data Validation June 2004.

ROV (] Parameter SDG Sample ID pablSample Matrix Lab Result [ Lab Qual |Final Result| Final Qual Units Reasons

Class Method ID

Metals 6010B Antimony 72079 SD0104 72079-39 SS 1.2 U 1.2 uJ mg/Kg MSL
Metals 6010B Nickel 72079 SD0104 72079-39 SS 18 = 18 J mg/Kg MSL
Metals 6010B Zinc 72079 SD0104 72079-39 SS 61 U 61 uJ mg/Kg MSL
Metals 6010B Antimony 72079 SD0148 72079-40 SS 1.4 U 1.4 uJ mg/Kg MSL
Metals 6010B Nickel 72079 SD0148 72079-40 SS 22 = 22 J mg/Kg MSL
Metals 6010B Zinc 72079 SD0148 72079-40 SS 70 U 70 uJ mg/Kg MSL
Metals 6010B Antimony 72079 SD01812 72079-41 SS 1.2 U 1.2 uJ mg/Kg MSL
Metals 6010B Nickel 72079 SD01812 72079-41 SS 15 = 15 J mg/Kg MSL
Metals 6010B Zinc 72079 SD01812 72079-41 SS 61 U 61 uJ mg/Kg MSL
Metals 6010B Antimony 72079 SD011215 72079-42 SS 1.3 U 1.3 uJ mg/Kg MSL
Metals 6010B Nickel 72079 SD011215 72079-42 SS 13 U 13 uJ mg/Kg MSL
Metals 6010B Zinc 72079 SD011215 72079-42 SS 64 U 64 uJ mg/Kg MSL
Metals 6010B Antimony 72079 SD0204 72079-43 SS 1.7 U 1.7 uJ mg/Kg MSL
Metals 6010B Nickel 72079 SD0204 72079-43 SS 20 = 20 J mg/Kg MSL
Metals 6010B Zinc 72079 SD0204 72079-43 SS 160 = 160 J mg/Kg MSL
Metals 6010B Antimony 72079 SD0248 72079-44 SS 1.4 U 1.4 uJ mg/Kg MSL
Metals 6010B Nickel 72079 SD0248 72079-44 SS 38 = 38 J mg/Kg MSL
Metals 6010B Zinc 72079 SD0248 72079-44 SS 68 U 68 uJ mg/Kg MSL
Metals 6010B Antimony 72079 SD02812 72079-45 SS 1.5 U 1.5 uJ mg/Kg MSL
Metals 6010B Nickel 72079 SD02812 72079-45 SS 19 = 19 J mg/Kg MSL
Metals 6010B Zinc 72079 SD02812 72079-45 SS 74 U 74 uJ mg/Kg MSL
Metals 6010B Antimony 72079 SD0304 72079-46 SS 2.1 U 2.1 uJ mg/Kg MSL
Metals 6010B Nickel 72079 SD0304 72079-46 SS 47 = 47 J mg/Kg MSL
Metals 6010B Zinc 72079 SD0304 72079-46 SS 130 = 130 J mg/Kg MSL
Metals 6010B Antimony 72079 SD03DUP4 | 72079-47 SS 1.5 U 1.5 uJ mg/Kg MSL
Metals 6010B Nickel 72079 SD0O3DUP4 | 72079-47 SS 23 = 23 J mg/Kg MSL
Metals 6010B Zinc 72079 SD03DUP4 | 72079-47 SS 97 = 97 J mg/Kg MSL
Metals 6010B Antimony 72079 SD03048 72079-49 SS 1.3 U 1.3 uJ mg/Kg MSL
Metals 6010B Nickel 72079 SD03048 72079-49 SS 21 = 21 J mg/Kg MSL
Metals 6010B Zinc 72079 SD03048 72079-49 SS 63 U 63 uJ mg/Kg MSL

Page 1 0of 3




Attachment 1 - Changed Qualifiers and Results
Saugus Iron Works - Data Validation June 2004.

Parameter
Class

Metals

Metals

Metals

Metals

Metals

Metals

Metals

Metals

Metals

Metals

Metals

Metals

Gen Chem

Gen Chem

Gen Chem

Gen Chem

Gen Chem

Gen Chem

Gen Chem

Gen Chem

Gen Chem

Gen Chem

Gen Chem

Gen Chem

Gen Chem

Gen Chem

Gen Chem

Gen Chem

Gen Chem

Gen Chem

Analytical
Method

6010B
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Antimony

Nickel
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Nickel
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Nickel
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Antimony
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Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon
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Total Organic Carbon
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72079
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SD03DUP5

SD03DUP5
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SD03812
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SD03DUP6
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SD031215

SD031215

SD031215

SD0100

SD0101

SD0105

SD0106

SD0107

SD0108

SD0109

SD0110

SDO111
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SD0113

SD0114

SD0115
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Lab Sample
ID

72079-51
72079-51
72079-51
72079-52
72079-52
72079-52
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72079-01
72079-02
72079-03
72079-04
72079-05
72079-06
72079-07
72079-08
72079-09
72079-10
72079-11
72079-12
72079-13
72079-14
72079-15
72079-16
72079-17

72079-18
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SS

SS

SS

SS

SS

SS

SS
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SS

SS
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SS
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SS

SS
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SS

SS
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SS
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71

57
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350
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190
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82000

37000

27000

8200
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7

1.3
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1300
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mg/Kg
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mg/Kg
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mg/Kg
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mg/Kg
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mg/Kg
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MSL

MSL

MSL

MSL

MSL

MSL

MSL

MSL

MSL

MSL

MSL

MSL

MSL

MSL

MSL

MSL

MSL

MSL

MSL

MSL

MSL

MSL

MSL

MSL

MSL
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Attachment 1 - Changed Qualifiers and Results
Saugus Iron Works - Data Validation June 2004.
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Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon
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Total Organic Carbon
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Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon
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72079
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72079
72079
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Sample ID

SD02TOC6

SD02TOC7

SD03TOC1

SD03DUP1

SD03TOC2

SD03TOC3

SD03TOC4

SD03DUP2

SD03TOC5

SD03TOC6
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SD03TOC12
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72079-19
72079-20
72079-21
72079-22
72079-23
72079-24
72079-26
72079-27
72079-28
72079-29
72079-30
72079-31
72079-32
72079-34
72079-35
72079-36

72079-37
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SS
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mg/Kg
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mg/Kg

mg/Kg

mg/Kg

mg/Kg

mg/Kg

mg/Kg

mg/Kg

mg/Kg

mg/Kg

mg/Kg

mg/Kg

mg/Kg

mg/Kg

mg/Kg

mg/Kg

Reasons

MSL

MSL

MSL

MSL

MSL

MSL

MSL

MSL
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