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1.0 INTRODUCTION
1.1 Purpose and Class of Partial Response Action Outcome Statement

This Massachusetts Contingency Plan (MCP) Release Notification and Class B-1 Partial Response Action
Outcome Statement was prepared to satisfy the requirements of the MCP as set forth at 310 CMR 40.0333(2)
(120-day release notification) and 40.1056 (RAO Statement). Copies of forms BWSC103 and BWSC104 are
included in Appendix A of this report. Copies of correspondence providing the City of Somerville Mayor and
Board of Health with notification of the availability of this document are included in Appendix B.

1.2 Disposal Site Name, Location and Release Tracking Number

The Disposal Site (hereinafter referred to as the “Site”) is located at 27 Village Street in Somerville,
Massachusetts. Since notification of Site conditions is being provided to the MADEP simultaneously with
submittal of this document, no Release Tracking Number (RTN) has been assigned to the Site.

The property on which the Site is located (the “Property”) is approximately 0.35 acre in area and is utilized for
residential and commercial (custom printing) purposes. The Site comprises the entire Property. The UTM
coordinates of the Site are 4,668,049 m Northing, and 291,392 m Easting.

The location of the Site is depicted on the Locus Map (Figure 1) and MCP Site Scoring Map (Figure 2). Site
details are depicted on the Site Plan (Figure 3).

1.3 Responsible Party

Response actions at the Site have been conducted by Adele Santos, 100 Memorial Drive, Unit 8-7B, Cambridge,
MA 02142-1330. She can be reached at (617) 253-4402.

1.4 Licensed Site Professional

The Licensed Site Professional of Record for the Site is Patrick D. Corcoran, LSP No. 9810; Resource Control
Associates, Inc., 474 Broadway, Pawtucket, Rl 02860-1377; (401) 728-6860.

2.0 SITE DESCRIPTION AND HISTORY

Two building strictures are located on the Property (see the Site Plan, Figure 3). The larger building (Building 1),
which is of brick construction, is located long the western edge of the Subject Property and was constructed in
approximately 1875. The northern third of the building area is used for residential purposes, and the remaining
portion of Building 1 consists of an open-air courtyard/garden area, an open-air performing space, and bleachers,
and is currently utilized as a children’s theatre.

Building 2 is located along the eastern border of the Subject Property and was constructed between the 1940s and
1950s. Building 2 is constructed of concrete block with a flat roof and is currently utilized for custom letter-press
printing operations. During site investigations, paint thinner, kerosene, alcohol, oil and printing ink were
observed in Building 2, in containers of less than one gallon each. The printing business reportedly generates
approximately four gallons of waste solvent (primarily mineral spirits) per year, and oily rags, which are shipped
off-site for recycling and disposal.
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Historically, the Property was used as a foundry and machine shop. A foundry casting pit is located beneath the
residential portion of Building 1. The pit is filled with spent foundry sand, and a layer of gravel on top of the
foundry sand. The specific metals and materials used in the historic foundry operations are unknown.

The southern portion of the Property, adjacent to Village Street, is paved. The remainder of the Property not
covered by the building footprints is vegetated. The Property is served by underground water supply, sanitary
sewer, and natural gas lines. A 275-gallon AST is located at the north end of Building 2. The AST is not
connected to the building and does not appear to be in use. No staining was observed in the vicinity of the AST.
According to the owner of the printing business, Building 2 has not utilized oil heat since approximately 1985. A
storm water drywell, which is reportedly not connected to sewer lines, is located immediately outside the
courtyard of Building 1. No staining was observed in the vicinity of the drywell.

The Property, which is located in a dense urban commercial and residential area, is abutted to the north by active
railroad tracks, to the east by a drum recycler, to the west by an access road and a vacant parcel, and to the south
by Village Street, beyond which are residential properties.

3.0 SITE HYDROGEOLOGICAL CHARACTERISTICS

Resource Controls conducted a property-transfer environmental site assessment in November 2003. Based on the
findings of the assessment, a subsurface investigation of the Property was conducted to characterize subsurface
soil and groundwater conditions at the Property, in consideration of historic foundry and machine shop operations,
current printing press operations, and the presence of an unused AST, foundry casting pit and drywell on the
Property, and the presence of a drum recycling operation on an abutting parcel.

3.1 Subsurface Investigations

3.1.1 Soil Sampling

On December 1, 2003, six soil borings, three of which were completed as groundwater monitoring wells, were
installed on the Property, using Geoprobe™ “direct-push method”. One of the soil borings (SB-3) was installed
using hand methods owing to space constraints. Each boring was advanced to a depth of 10 to 12 feet below
grade. Soil boring logs, which include lithologic and stratigraphic descriptions, headspace screening data, and
well construction details, are included as Appendix C.

The monitoring wells were constructed of 1.0-inch diameter, thread-coupled PVC. Seven to ten foot lengths of
machine-cut, 0.01-inch slot well screening were installed at a minimum of 5 feet below the observed water table
elevation to ensure an adequate and representative water supply for groundwater sampling. Each well was
completed with a locking gripper cap, cement-grouted into place.

Soil samples were collected from each boring at five-foot intervals from the ground surface to a maximum of 12
feet below grade. Each sample was observed and described by a geologist and field screened for the presence of
volatile organic vapors using a 10.6 eV photoionization detector (PID) in accordance with the MADEP Jar
Headspace Method.
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Based on headspace screening, field observations, sample depth, and proximity to environmental conditions of
concern identified in the property transfer site assessment, soil samples were selected and submitted for laboratory
analysis of total petroleum hydrocarbon (TPH) by EPA Method 8100M, volatile organic compounds (VOCs) by
EPA Method 8260B, polychlorinated biphenyls (PCBs) by EPA Method 8082, and various metals by EPA
Methods 6010B and 7471A. The samples were collected in clean containers provided by the laboratory, labeled
in the field, and transported to the laboratory under standard chain-of-custody protocol.

On January 9, 2004, eleven additional soil borings were installed on the Property, using Geoprobe “direct-push
method”. Each boring was advanced to a depth of 10 to 12 feet below grade. Soil boring logs, which include
lithologic and stratigraphic descriptions, headspace screening data, and well construction details, are included as
Appendix C.

Soil samples were collected from each boring at four-foot intervals from the ground surface to a maximum of
eight feet below grade. Each sample was observed and described by a geologist and field screened for the
presence of volatile organic vapors using a 10.6 eV photoionization detector (PID) in accordance with the
MADEP Jar Headspace Method.

Based on headspace screening, field observations, sample depth, and proximity to environmental conditions of
concern identified in the property transfer site assessment, soil samples were selected and submitted for laboratory
analysis of extractable petroleum hydrocarbon (EPH) with polycyclic aromatic hydrocarbons (PAHs) by MADEP
Method EPH-98-1, and total arsenic, lead and zinc by EPA Methods 6010B. The samples were collected in clean
containers provided by the laboratory, labeled in the field, and transported to the laboratory under standard chain-
of-custody protocol.

On March 1, 2004, seven additional soil borings were installed on the Property using an electric hammer drill.
Each boring was advanced to a depth of approximately 1.5 to three feet below grade. Soil boring logs, which
include lithologic and stratigraphic descriptions, headspace screening data are included as Appendix C.

Based on headspace screening, field observations, sample depth, and proximity to environmental conditions of
concern identified in the property transfer site assessment, soil samples were selected and submitted for laboratory
analysis of total lead by EPA Method 6010B. The samples were collected in clean containers provided by the
laboratory, labeled in the field, and transported to the laboratory under standard chain-of-custody protocol.

Laboratory reports for the soil sampling events conducted on December 1, 2003 and January 9 and March 1, 2004
are included in Appendix E, and are summarized in Table 1. The results of analysis are discussed in Section 4.1.

3.1.2 Groundwater Monitoring

The depth to the water table was gauged on December 1, 2003 and January 9, 2004. As shown on the well
monitoring forms (Appendix D), the depth to the water table ranged from approximately five to 11 feet below
grade.

On December 1, 2003, groundwater samples were collected from monitoring wells installed at the Site. Prior to
sampling, a minimum of three calculated well volumes of water were purged from each well. The wells were then
allowed time to fully recharge before sampling.

Groundwater samples collected from monitoring wells MW-1 and MW-3 were submitted for laboratory analysis
of TPH, VOCs and the eight RCRA metals. The samples collected from monitoring well MW-2 was submitted for
laboratory analysis of TPH and VOCs. Samples were collected in clean containers provided by the laboratory,
labeled in the field, and transported to the laboratory under standard chain-of-custody protocol.
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3.2 Soil Description

As depicted on the drilling logs (Appendix C), soils encountered at the Site generally consisted of fine to medium
sand and gravel, with some silt. Soils encountered from the surface to depths of approximately two feet also
typically included fill material such as brick debris and ash.

3.3 Groundwater Flow

On January 9, 2004, groundwater elevation data was collected from the monitoring wells to determine the
direction of groundwater flow. Monitoring well elevations were determined by surveying the height of the well
risers relative to an arbitrary benchmark elevation. Based on elevation and well gauging data, groundwater at the
Property is inferred to flow in a southerly direction. A Water Table Elevation Contour Plan is included as Figure
4,

3.4 Depth to Bedrock/Bedrock Type

Subsurface explorations were limited to a depth of approximately 12 feet below grade. Bedrock was not
encountered during soil boring activities conducted at the Site, and no outcrops are visible in the immediate site
vicinity. According to the United Stated Geological Survey (USGS) Bedrock Geologic Map of Massachusetts
(1983), the Site is located within the Milford-Dedham Zone, Boston Basin. Bedrock underlying area is mapped as
Cambridge Argillite.

3.5 Potential for Flooding

FEMA Flood Insurance Rate Map (FIRM) Community Panel 250214 0001B (07/17/1986) shows that the Site is
located outside the 500-year flood zone. Based on the foregoing, there appears to be little potential for flooding at
the Site.

3.6 Natural Resources

The MCP Site Scoring Map (Figure 2) indicates that the Site is not located within a potentially productive aquifer,
no public water supplies are located within one-half mile of the Site, and that none of the following natural
resource areas are located on or within 500 feet of the Site: approved Zone Il areas, Interim Wellhead Protection
Areas, Zone A areas, Areas of Critical Environmental Concern, Sole Source Aquifers, wetlands habitats, or
wetlands.

According to Mr. Harold VVaughan, Senior Sanitary Inspector of the City of Somerville Department of Health, no
private drinking water wells are known to be located within 0.5 miles of the Site.

4.0 NATURE AND EXTENT OF CONTAMINATION

4.1 Analytical Summary

Results of field screening of samples obtained during drilling activities completed at the Site (see Section 3.0) are
depicted on the drilling logs (Appendix C). Laboratory reports of analysis of soil and groundwater samples

collected during investigations described herein are attached in Appendix F. Soil and groundwater data are
summarized on Tables 1 and 2, respectively.
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4.1.1 Soil Analysis

The following list summarizes the compounds detected in soil:

e Petroleum Hydrocarbons: C9-C18 aliphatic, C19-C36 aliphatic, and C11-C22 aromatic EPH
hydrocarbon fractions.

e PAHSs: phenanthrene

e Inorganics and metals: Aluminum, arsenic, barium, cadmium, chromium, lead, magnesium,
mercury, nickel, silver, and zinc.

4.1.2 Groundwater Analysis

The following list summarizes the compounds detected in groundwater.
o VPH Target Analytes: Methyl t-butyl ether
e Volatile Organic Compounds: Methyl t-butyl ether and acetone
e Metals: Cadmium.

4.2 Source of Contamination

Based on investigations completed to date, the most likely source of lead contamination has been identified as
historic foundry operations, and the presence of fill material containing ash. It is Resource Controls opinion that
concentrations of lead in excess of 1,000 mg/kg are likely due to historic foundry operations, and that lower
concentrations of lead are likely due to the presence of fill material containing ash. The source of petroleum and
VOC contamination is unknown, but is possibly related to the historic use of the Property as a machine shop. No
additional sources have been found elsewhere on the Site.

4.3 Contaminants of Concern

The identification of contaminants of potential concern (CoPC) is discussed in Section 2.2 of the Method 3 Risk
Characterization (Appendix F). In summary, CoPCs for soil include petroleum hydrocarbons, phenanthrene, and
metals (arsenic, barium, cadmium, lead, mercury, nickel, silver, and zinc). No CoPCs were identified in
groundwater.

4.4 Nature of Contamination

The predominant CoPC at the Site is lead. Lead, as well as other metal CoPCs, are slowly to moderately mobile,
with low vapor pressures (except mercury, which has a moderate to high vapor pressure), low solubility in water,
densities higher than water, low partition coefficient, and high specific gravity. Lead and other metals are
persistent and bioaccumulate.

Petroleum hydrocarbons detected in soil are slowly to moderately mobile, moderate to high vapor low solubility

in water, and densities lower than water, moderate to high partition coefficient, and low specific gravity.
Petroleum hydrocarbons are non-persistent and generally do not bioaccumulate.
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45 Extent of Contamination

The horizontal and vertical extent of the Site is defined as the locations of soil containing CoPCs at levels
exceeding background concentrations. Background levels are discussed in Section 4.7.

Based upon laboratory analytical results, the zinc and petroleum hydrocarbon contamination appears to be limited
to the area of the casting pit.

Based upon a comparison of laboratory analytical results to the background concentrations of CoPCs as presented
in Section 2.1.4 of the Method 3 Risk Characterization (Appendix G), the vertical extent of lead in soil
contamination extends from the ground surface to approximately five to six feet bgs.

As previously stated, it is Resource Controls opinion that concentrations of lead in excess of 1,000 mg/kg are
likely due to historic foundry operations. Concentrations of lead in excess of 1,000 mg/kg were reported in a soil
sample collected from within the foundry casting pit (SB-4), where soil encountered was predominantly black,
fine sand. Lead concentrations in excess of 1,000 mg/kg were also reported from two sampling locations
proximate to the former foundry building, where similar sands were also identified (SB-2 and SB-15).

As indicated in the drilling logs (Appendix C), fill material consisting of ash, brick and wood debris was identified
in multiple locations in shallow soils at the Site. Lead contamination of less than 1,000 mg/kg was also identified
in shallow soils at multiple locations across the Site. Consequently, it is Resource Controls opinion that lead
concentrations less than 1,000 mg/kg are attributable to the presence of fill material containing ash.

As stated above, the horizontal extent of the Site is defined as the locations of soil containing CoPCs at levels
exceeding background concentrations. Based on laboratory analytical results, concentrations of lead exceeding
background concentrations were reported up to the (approximate) property boundary of the Property. According
to historic Sanborn® maps of the property and the vicinity, the following conclusions can be drawn:

According to the Sanborn map dated 1900, the Property and vicinity were already developed at that time;
o Historically, the area around the Property has been a mixture of both industrial and residential uses.
Industrial uses have included machine shops, storage and iron works;
e From approximately 1933 to 1950, the abutting property to the east of the Property was the Somerville
Charcoal Company.

Refer to Appendix H for copies of Sanborn maps.

Based upon the preceding discussion, as well as soil data collected from other sites in Somerville, it is Resource
Controls opinion that the presence of lead contamination is a regional issue, is likely related to the presence of fill
material, and that the Site, which consists of the entire Property, is a portion of a larger disposal site. The releases
identified herein were discovered during implementation of a property transfer assessment, prior to the RP’s
acquisition of the Property. The RP did not cause or contribute to the release area located on the property or to the
balance of the Disposal Site located beyond the property line. Therefore, it is Resource Controls opinion that the
Responsible Party (RP) for this Site has reached the appropriate liability endpoint, as described in Section 5C of
Massachusetts General Law Chapter (M.G.L.) 21e, the “Massachusetts Oil and Hazardous Material Release
Prevention and Response Act.” In addition, the RP understands that achieving the liability endpoint requires the
RP to meet all of the requirements outlined in Section 5C of M.G.L. Chapter 21e.
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4.6 Presence and Distribution of Non-Aqueous Phase Liquids

Non-aqueous phase liquids (NAPL) have not been observed in monitoring wells during groundwater monitoring
events completed at the Site.

4.7 Characterization of Background Concentrations of Contaminants

A discussion of background concentrations of CoPCs is presented in Section 2.1.4 of the Method 3 Risk
Characterization (Appendix H).

4.8 Data Usability

The MCP, as set forth at 310 CMR 40.0017 and 40.0191(2)(c), requires that analytical and environmental
monitoring data be scientifically valid and defensible, and of a level of precision and accuracy commensurate with
its stated or intended use. Taking into consideration relevant policies and guidelines issued by the MADEP and
the U.SEPA, 310 CMR 40.0017 (3)(i) further indicates that all response action submittals shall include details on
any known conditions or findings which may affect the validity of analytical data, including unsatisfactory results
obtained for blank, duplicate, surrogate or spiked samples.

To facilitate application of these broad performance standards, MADEP published a “Compendium of Analytical
Methods (CAM),” which provides a series of recommended protocols for the acquisition, analysis, and reporting
of analytical data in support of MCP decisions. The section of the CAM entitled, Quality Assurance and Quality
Control Guidelines for the Acquisition and Reporting of Analytical Data (MADEP, WSC-CAM-VIIA, July 31,
2003) states that those electing to utilize these protocols will be assured of “Presumptive Certainty” of data
acceptance by MADEP reviewers.

As stated in the document, the following criteria must be met to achieve Presumptive Certainty:

e Use the “MCP Analytical Methods” detailed in the CAM,;

o Adopt the Tentatively Identified Compound (TIC) reporting requirements specified for the individual
testing procedures in the CAM;

¢ Quality Assurance and Quality Control Guidelines for the acquisition and reporting of analytical data

e Comply with the applicable QC analytical requirements prescribed for the individual testing procedures
in the CAM;

e Collect and analyze field QC samples at the frequencies prescribed in the CAM; and

o Adopt the reporting formats and elements specified in the CAM.

As documented herein, the analysis of soil and groundwater samples was completed using various methods,
including MADEP Methods EPH-98-1, EPA Method 8100M, EPA Method 8260B, EPA Method 8082, and EPA
Methods 6010B and 7471A,which are appropriate based on the documented source of the release.

The laboratory reports included in Appendix D met the appropriate QA/QC requirements applicable to EPH and
VOC analysis, with the following exceptions:

e Soil sample SB-11 was diluted prior to analysis analyzed for EPH with PAHs. According to the project
narrative section of the laboratory report, the sample had surrogate recoveries outside of the
recommended limits due to the sample dilution. According to Karyn Raymond, Project Manager for
Groundwater Analytical, the dilution of this sample should have no effect on the reported analytical
results.
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e Soil samples MW-1 and MW-2 were submitted for laboratory analysis for VOCs by EPA Method 8260.
According to the project narrative section of the laboratory report, lab control sample (LCS) analyte ter-
butyl alcohol was above the recommended recovery limits. According to Karyn Raymond, Project
Manager for Groundwater Analytical, this would tend to overestimate the reported analytical results.

e Groundwater samples MW-1, MW-2 and MW-3 were submitted for VOCs by EPA Method 8260.
According to the project narrative section of the laboratory report, lab control sample (LCS) analyte ter-
butyl alcohol and 1,4-dioxane were above the recommended recovery limits. According to Karyn
Raymond, Project Manager for Groundwater Analytical, this would tend to overestimate the reported
analytical results.

With respect to field QA/QC, the samples were collected using Resource Controls’ standard operating procedures,
and upon collection, the samples were placed in coolers containing ice packs, stored at a temperature of 4 °C prior
to pickup by the laboratory’s courier, and managed under strict chain-of-custody protocol.

As outlined in the CAM, matrix spike samples are required when conducting laboratory analysis for metals and
for total cyanide, for both soil and groundwater samples, at a frequency of one matrix spike per 20 samples.
During the initial December 2003 subsurface investigation at the site, Resource Controls collected soil samples for
various metals as a screening tool to determine which metals represented CoPCs. Based on laboratory analytical
results, arsenic, zinc and lead were reported in soil excess of RCS-1 Reportable Concentrations. All other metals
analyzed for, such as aluminum, barium, selenium and silver, were reported below the reportable concentrations.
Consequently, subsequent analysis for metals was limited to arsenic, lead and zinc, and matrix spike soil samples
were collected for arsenic (SB-11), zinc (SB-9) and lead (SB-7).

One matrix spike sample (MW-2) was collected for various metals in groundwater, including lead, zinc and
arsenic.

Based on the foregoing, a review of field practices, and a review of the laboratory reports, it is the opinion of the
LSP named herein that the analytical data obtained from samples collected in 2004 have a level of precision and
accuracy commensurate with the state and intended use, and meet the criteria set forth by the MADEP for
Presumptive Certainty.

5.0 ENVIRONMENTAL FATE AND TRANSPORT AND CONCEPTUAL SITE MODEL

To assess the potential for human or environmental receptors to be exposed to the compounds of concern
identified by this investigation, all reasonable exposure points were identified. The migration pathway of
contaminants from their source to the exposure point consists of a release source, a release mechanism, and a
transport medium, must be defined to evaluate the significance of these exposure points.

Potential exposure to human and environmental receptors is summarized in the Conceptual Site Model (Appendix
E). The following is a detailed discussion of the summaries provided in the Conceptual Site Model.

Based on the physical and chemical properties of the COCs described above, the COCs will preferentially
partition themselves between various environmental media such as water, soil, air and biological tissue. This
partitioning potentially enhances the potential for human exposure. Partitioning mechanisms include physical
transport to alternative exposure points.

Each of these mechanisms is considered with respect to the site-specific migration pathways identified in this
investigation. These pathways include:
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Transport via storm water runoff;

Transport through groundwater, soil and bedrock;
Transport along preferential pathways (subsurface utilities);
Partitioning to air; and

Food chain pathways.

51 Storm Water Runoff

As indicated in Table 1, petroleum hydrocarbons and metals are present in surficial (0-2” bgs) soil. With the
exception of the southern portion of the Property, the area of the Site that is not covered by a building footprint is
not paved. Consequently, there is potential for storm water runoff to affect the release, or for the release to affect
storm water. However, the nearest surface water body (the Charles River) is approximately one mile from the Site,
and storm water runoff from the Site is not considered to represent a significant migration pathway.

5.2 Transport Through Groundwater, Soil And Bedrock

During the aforementioned subsurface investigations at the Site, bedrock was not encountered. Based on the
locations of the deepest monitoring wells, bedrock is located more than 12 feet bgs. As stated in Section 5.4, the
vertical extent of soil contamination is approximately seven feet bgs across the Site. Based on the foregoing, the
subject release has likely not affected bedrock at the Site. Consequently, the migration of contaminants of concern
through bedrock is not considered a significant potential pathway.

As stated in Section 4.3, the CoPCs at the Site are various metals, phenanthrene and petroleum hydrocarbons. As
stated in Section 4.4, these materials are slowly to moderately mobile. Lead and other metals are persistent, while
petroleum hydrocarbons are not. Lead, which is the predominant CoPC at the Site, tends to bond to soil particles
and is unlikely to move from soil into water except under acidic conditions. The movement of lead from soil will
also depend upon the physical and chemical characteristics of the soil. Consequently, the migration of
contaminants of concern through soil is not considered a significant potential pathway.

As stated in the Executive Summary of the Method 3 Risk Characterization (Appendix G), significant
concentrations of CoPC were not identified in groundwater. Consequently, the migration of contaminants of
concern through groundwater is not considered a significant potential pathway.

5.3 Transport Along Preferential Pathways

The Site has municipal water and sewer service, and is heated by natural gas. All three utilities access the Site
from Valley Street.

Typically, natural gas and water utilities are installed less than four feet below grade. Municipal sewer lines are
typically deeper, approximately eight to ten feet below grade. As stated in Section 3.12, the depth to water at the
Site is approximately five feet or greater.

As stated in Section 5.2, significant concentrations of CoPC were not identified in site groundwater samples.

Consequently, the migration of contaminants of concern along preferential pathways is not considered a
significant potential pathway.
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5.4 Partitioning to Air

Given that the CoPCs are non-volatile, partitioning from soil to soil gas is not expected to represent a significant
migration pathway. However, dusts associated with the release may be present in outdoor air and indoor air
spaces and the transfer of CoPCs to dust particles represents a potential migration pathway. Inhalation of
contaminated airborne particles and dust is considered in the Method 3 risk characterization (Appendix G).

5.5 Food Chain Pathways
The Site is located in a densely developed urban area, no surface water bodies or associated wetlands are located
near the Site, and no migration of CoPCs to wetlands or surface water bodies is expected. Therefore, no current

and potential environmental receptors were identified. Exposure pathways involving ingestion of homegrown
produce are addressed in the Method 3 Risk Characterization (Appendix G).

6.0 EXPOSURE ASSESSMENT

6.1 Potential Human and Environmental Receptors

The identification of potential human and environmental receptors is discussed in the Method 3 Risk
Characterization (Appendix F). In summary, the most sensitive current and future potential human receptors were
identified as adult and child residents (high frequency/high intensity of use). Other potential receptors include
adult and child visitors and trespassers, adult workers, construction/utility workers, and maintenance workers.

6.2 Identification of Applicable Groundwater and Soil Categories

6.2.1 Applicable Groundwater Categories

Groundwater categories summarized in the MCP (310 CMR 40.0932) are based on the potential for three distinct
types of exposure. More than one groundwater category may apply to a specific area. The groundwater category
of GW-1 is not applicable to the Site since groundwater at this site does not meet any of the criteria defined under
the MCP [310 CMR 40.0932]. No public or private drinking water supply wells within 1,000 feet of the site. In
addition, the Site is not located within Zone Il Areas, Interim Wellhead Protection Areas, or Zone A areas, and no
Potentially Productive Aquifers are located within 500 feet of the Site. The classification of GW-2 is applicable
within 30 feet of occupied buildings on the basis that the average annual depth to groundwater is less than 15 feet
below the ground surface. The GW-3 classification is applicable at all areas of the Site since groundwater at all
sites is categorically classified GW-3.

6.2.2 Applicable Soil Cateqgories

Three categories of soil, based on the accessibility of soil to potential receptors, and frequency and intensity of
Site use, are defined in the MCP at 310 CMR 40.0933. The accessibility of soil is dependent on the depth of the
soil and whether it underlies pavement or a building or permanent structure. However, based on current potential
human receptors (see Section 6.1), and the MADEP soil category selection matrix (310 CMR 40.0933), the
following soil categories are applicable under current site activities and use:

Location/Depth Unpaved Areas Paved Areas Beneath Buildings
Grade to 3 ft. S-1 S-1 S-3
3to 15 ft. S-1 S-1 S-3
Greater than 15 ft. S-3 S-3 S-3
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However, given the potential for all soils to be exposed during redevelopment, as a conservative measure, for the
purpose of the Method 3 risk characterization, all on-site soil was considered to be categorized as “S-1.”

6.3 Exposure Points

In consideration of current and foreseeable site activities and use, exposure points identified at the Site, as
discussed in detail in the Method 3 Risk Characterization (Appendix G), include:

e For current and foreseeable residential receptors, surficial soils in children’s outdoor play areas, soils
used in vegetable and flower gardens, yards, and dusts within interior living spaces;

e For construction/utility workers, soils to a depth of 15 feet; and
e For maintenance workers, surficial soils in landscaped areas.
6.4 Exposure Routes

The following potential exposure routes, in consideration of current and unrestricted site activities and use, are
discussed in detail in the Method 3 Risk Characterization (Appendix G):

¢ Residential receptor exposure routes that involve ingestion of soil, ingestion of homegrown vegetables,
dermal contact with soils, and inhalation and ingestion of inhaled airborne particulates;

o Construction/utility worker exposure routes that involve incidental ingestion of soil, dermal contact with
soil, and inhalation and ingestion of inhaled airborne particulates. The construction/utility worker
scenario is protective of other less intense (i.e., reduced physical contact with site media) and less
frequent contact with soils;

e Maintenance worker exposure routes that involve incidental ingestion of soils, dermal contact with soil,
and inhalation and ingestion of airborne particulate; and

o On-site worker exposure routes involve inhalation and ingestion of inhaled airborne particulates.

Exposure routes involving ingestion and use of groundwater were not evaluated since groundwater not classified
as GW-1. Quantitative exposure estimates are presented in Table 7 of the Method 3 Risk Characterization
(Appendix G).

6.5 Exposure Point Concentrations
The determination of exposure point concentrations of CoPCs in soil, groundwater, and as particulates in indoor
air and outdoor air are discussed in detail in Section 2.4.5 of the Method 3 risk characterization (Appendix G).

Table 7, included in the risk characterization, provides a summary of exposure point concentrations of COCs in
the media identified above.
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7.0 METHOD 3 RISK CHARACTERIZATION
7.1 Introduction and Applicability of the Method 3 Risk Characterization

The Method 3 Risk Characterization, attached as Appendix G, was conducted in accordance with 310 CMR
40.0900 of the MCP, and the MADEP Guidance for Disposal Site Risk Characterization — In Support of the
Massachusetts Contingency Plan (MADEP, 1995), to evaluate potential risk of harm to health, safety, public
welfare and the environment posed by Site conditions. As specified in the MCP, application of Method 3 Risk
Characterization is acceptable for any site.

7.2 Results of the Method 3 Risk Characterization

The Method 3 Risk Characterization (see Appendix G) concluded that a condition of No Significant Risk of Harm
to Human Health, Safety, Public Welfare and the Environment exists at the Site for current and future conditions.

8.0 SUMMARY AND CONCLUSIONS

This report was compiled to meet requirements set forth in the Massachusetts Contingency Plan (MCP) at 310
CMR 40.0000 for 120-day notification and Class B-1 P-RAO Statement. The scope of assessment work
implemented was designed to collect, develop and evaluate sufficient information to support conclusions
regarding the source, nature, extent, and potential effects of the release of oil and/or hazardous materials (OHM)
at the Site, the risk of harm posed by the Site to health, safety, public welfare and the environment, and the need to
conduct remedial actions at the Site. The P-RAO Statement, including the Method 3 Risk Characterization,
demonstrates that a condition of “No Significant Risk” has been attained at all areas of the Site for current and
foreseeable conditions, and a Class B-1 P-RAOQ has been attained.

Based on the information contained in this report, the following conclusions are offered:
e Through investigations and response actions completed, the portion of the Disposal Site evaluated by the
subject document has been defined as the property located at 27 Village Street, Somerville,

Massachusetts.

o Contaminants of potential concern (CoPC) identified at the Site included petroleum hydrocarbons,
phenanthrene, and metals (arsenic, barium, cadmium, lead, mercury, nickel, silver, and zinc).

¢ No exposure points other than soil (including dust) and groundwater were identified.
¢ No potential environmental receptors were identified.

e A Method 3 Risk Characterization demonstrated that a condition of No Significant Risk to human health,
safety, public welfare and the environment exists at the Site for under current and future conditions.

e A Permanent Solution as defined in the MCP has been attained at the Site and no additional response
actions are required.

o Based on response actions completed at the Site, which did not include the performance of remedial
actions, the requirements for a Class B-1 P-RAO have been met at the Site.
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9.0 LIMITATIONS

This report addresses the environmental characteristics of the subject property with regard to the release of or
possible presence of oil and/or hazardous materials. It is not intended to guarantee that the subject property is or
is not free from conditions, materials or substances that could adversely impact the environment or pose a threat to
public health and safety. Rather, it is intended to be used as a summary of available information on existing
conditions, the conclusions of which are based upon a reasonable and knowledgeable review of evidence found in
accordance with normally accepted industry standards and protocols, within the scope and budget established with
the client. Should further research on the subject property be warranted, Resource Controls must review any
additional data obtained and the conclusions presented herein may be modified accordingly.

This report in total has been prepared on behalf of and for the exclusive use of Ms. Adele Santos, solely for use in
an environmental evaluation of the subject property. This document or any part thereof, may not be altered, used,
relied upon or reproduced by any party other than Ms. Adele Santos, without first obtaining written permission
from Resource Controls.

Conclusions stated herein are based on the available information summarized herein and refer only to the specific
subject property investigated. No warranty is implied or given and the report is subject to the agreement for the
work, including the Standard Terms and Conditions attached to said agreement, as well as Additional Limitations
bound herein.
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TABLE 1
SOIL LABORATORY ANALYTICAL RESULTS

SANTOS/VILLAGE STREET
27 VILLAGE STREET
SOMERVILLE, MASSACHUSETTS

Sample Identification| MW-1 Mw-2 SB-2 SB-3 SB-4 SB-5 SB-5 SB-6 SB-6 SB-7 SB-7 SB-8 SB-9 SB-10 SB-11 SB-11 SB-12 SB-13 SB-13 SB-14 SB-15 SB-16 SB-17 SB-18 SB-19 SB-20 SB-21 SB-22 SB-23 MCP Reportable Concentrations MCP Method 1 Soil Standards
Depth Sampled| 12 5-6' 12 3-4 1-2' 12 7-8 12 78 12 5-6' 7-8 7-8 12 0-1' 6-7' 6-7' 12 6-7' 12 12 13 13 12 12 05-15' 12 13 052" S-1 | S-2 S-3
Date Sampled| 12/1/2003 | 12/1/2003 | 12/1/2003 | 12/1/2003 12/1/2003 1/9/2004 1/9/2004 1/9/2004 1/9/2004 1/9/2004 | 1/9/2004 | 1/9/2004 1/9/2004 1/9/2004 1/9/2004 1/9/2004 1/9/2004 1/9/2004 1/9/2004 1/9/2004 1/9/2004 3/1/2004 3/1/2004 3/1/2004 3/1/2004 3/1/2004 3/1/2004 3/1/2004 3/1/2004 RCS-1 GW-2 GW-3 | GW-2 GW-3 | GW-2 GW-3

[TOTAL PETROLEUM HYDROCARBONS (mglkg)
Total Petroleum Hydrocarbons | 470 ‘ 70 | 190 | - | 2,600 | - | - | - ‘ | - | - | - | - | - | ‘ - | ‘ - | ‘ - | ‘ - | ‘ - | 200 800 800 | 2,000 2,000 | 5,000 5,000
CYANIDE (mglkg)
Cyanide | <13 | <11 | <1 | | - ‘ | - | - | - | - | ‘ - | ‘ - | ‘ - | ‘ - | ‘ - | 100 100 100 | 100 100 | 400 400
[POLYCHLORINATED BIPHENYLS (PCBs) by EPA Method 8082 (uglkg)
[Aroclor 1016 - - <94 - - - - - - - - - - - - - 2,000 2,000 2,000 2,000 2,000 2,000 2,000
[Aroclor 1221 - - <94 - - - - - - - - - - - - - 2,000 2,000 2,000 2,000 2,000 2,000 2,000
[Aroclor 1232 - - - <94 - - - - - - - - - - - - - - - - - - - - - - - - - 2,000 2,000 2,000 2,000 2,000 2,000 2,000
[Aroclor 1242 - - <94 - - - - - - - - - - - - - - 2,000 2,000 2,000 2,000 2,000 2,000 2,000
[Aroclor 1248 - - - <94 - - - - - - - - - - - - - - - - - - - - - - - - - 2,000 2,000 2,000 2,000 2,000 2,000 2,000
[Aroclor 1254 - - - <94 - - - - - - - - - - - - - - - - - - - - - - - - - 2,000 2,000 2,000 2,000 2,000 2,000 2,000
[Aroclor 1260 - - - <94 - - - - - - - - - - - - - - - - - - - - - - - - - 2,000 2,000 2,000 2,000 2,000 2,000 2,000
METALS by EPA Method 6010B and 7471A (mg/kg)
Aluminum - - - 5,100 4,500 - - - - - - - - - - - - - - - - - - - - - - - - NS NS NS NS NS NS NS
Arsenic 81 33 77 8.0 83 - - 12 <15 - - - - - 10 <11 15 44 20 - - - - - - - - - - 30 30 30 30 30 30 30
Barium 40 <24 69 40 220 - - - - - - - - - - - - - - - - - - - - - - - - 1,000 1,000 1,000 2,500 2,500 5,000 5,000
Cadmium 26 <0.60 25 20 4.2 - - - - - - - - - - - - - - - - - - - - - - - - 30 30 30 80 80 80 80
Chromium <12 <12 <13 18 24 - - - - - - - - - - - - - - - - - - - - - - - - 1,000 1,000 1,000 2,500 2,500 5,000 5,000
Lead 280 33 2,200 240 1,600 380 <12 - - 570 36 <12 19 76 - - - - - 660 1,100 590 61 380 620 230 210 64 170 300 300 300 600 600 600 600
Magnesium - - - 1,300 1,400 - - - - - - - - - - - - - - - - - - - - - - - - NS NS NS NS NS NS NS
Mercury 0.22 <0.039 0.088 0.39 0.16 - - - - - - - - - - - - - - - - - - - - - - - - 20 20 20 60 60 60 60
Nickel - - - <12 230 - - - - - - - - - - - - - - - - - - - - - - - - 300 300 300 700 700 700 700
Selenium <24 <24 <25 <24 <21 - - - - - - - - - - - - - - - - - - - - - - - - 400 400 400 2,500 2,500 2,500 2,500
Silver <6.0 <6.0 <63 <6.0 70 - - - - - - - - - - - - - - - - - - - - - - - - 100 100 100 200 200 200 200
Zinc - - - 2,100 3,000 - - - - - - - 160 - - - - - - - - - - - - - - - - 2,500 2,500 2,500 2,500 2,500 5,000 5,000
[EXTRACTABLE PETROLEUM HYDROCARBONS by MADEP Method (mg/kg)
C9-C18 Aliphatic Hydrocarbons - - - - - - - 82 - - - - <35 - <180 - <35 <33 - - - - - - - - - - - 1,000 1,000 1,000 2,500 2,500 5,000 5,000
C19-C36 Aliphatic Hydrocarbons - - - - - - - 270 - - - - <35 - 360 - <35 96 - - - - - - - - - - - 2,500 2,500 2,500 5,000 5,000 5,000 5,000
C11-C22 Aromatic } - - - - - - - 210 - - - - <35 - 480 - <35 71 - - - - - - - - - - - 200 800 800 2,000 2,000 5,000 5,000
Naphthalene - - - - - - - <0.57 - - - - <0.58 - <29 - <0.58 <0.55 - - - - - - - - - - - 4 100 100 1,000 1,000 1,000 1,000
2-Methylnaphthalene - - - - - - - <057 - - - - <058 - <29 - <058 <055 - - - - - - - - - - - 4 500 500 1,000 1,000 2,000 1,000
Phenanthrene - - - - - - - 38 - - - - <058 - 30 - <058 27 - - - - - - - - - - - 100 1,000 100 2,500 100 2,500 100

- - - - - - - <0.57 - - - - <058 - <29 - <058 <0.55 - - - - - - - - - - - 20 1,000 1,000 2,500 2,500 5,000 4,000
[Acenaphthylene - - - - - - - - - - - - <058 - - - - - - - - - - - - - - - - 100 100 100 2,500 1,000 2,500 1,000
Fluorene - - - - - - - - - - - - <0.58 - - - - - - - - - - - - - - - - 400 1,000 1,000 2,000 2,000 5,000 4,000
|Anthracene - - - - - - - - - - - - <058 - - - - - - - - - - - - - - - - 100 1,000 1,000 2,500 2,500 5,000 5,000
Fluoranthene - - - - - - - - - - - - <0.58 - - - - - - - - - - - - - - - - 1,000 1,000 1,000 2,000 1,000 5,000 1,000
Pyrene - - - - - - - - - - - - <058 - - - - - - - - - - - - - 700 700 700 2,000 2,000 5,000 5,000

- - - - - - - - - - - - <058 - - - - - - - - - - - - - - - - 07 07 07 1 1 4 4
Chrysene - - - - - - - - - - - - <0.58 - - - - - - - - - - - - - 7 7 7 10 10 40 40

- - - - - - - - - - - - <058 - - - - - - - - - - - - 07 07 07 1 1 4 4
Benzo[K]fluoranthene - - - - - - - - - - - - <058 - - - - - - - - - - - - 7 7 7 10 10 40 40

- - - - - - - - - - - - <058 - - - - - - - 07 07 07 07 07 07 07
Idenol[1,2,3-c,d]pyrene - - - - - - - - - - - - <058 - - - - - - - - - - - - 0.7 0.7 0.7 1 1 4 4
Dibenzo[a,hJanthracene - - - - - - - - - - - - <058 - - - - - - - - - - - - 07 07 07 07 07 08 08
Benzo[g,h,[Jperylene E - - - - - - - - E E - <058 - E - - - - - - - - E - 1,000 1,000 1,000 2500 2,500 2,500 2500
NOTES:
ug/kg = micrograms per kilogram (parts per billion).
mg/kg = milligrams per kilogram (parts per million).
< 1.3 = Reported concentration below method detection limit of 1.3.
Soil samples from MW-1 and MW-2 were analyzed for volatile organic compounds using EPA method 8260B. Reported concentrations were below method detection limitsand MCP Reportable Concentration for RCS-1.
BOLD = Exceeds MCP Method 1 S-1 GW-2/GW-3 Soil Standards.
-- = Not analyzed.
NS = No standard.
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TABLE 2
SUMMARY OF GROUNDWATER ANALYTICAL RESULTS

Santos/Village Street
27 Village Street
Somerville, Massachusetts

mg/L = milligrams per liter (parts per million)
ug/L = micrograms per liter (parts per billion)
Bold values exceed the MCP Reportable Concentration RCGW-2

-- = Not Analyzed

BRL = Reported concentration below method detection limit and MCP Reportable Concentration for RCGW-2

Sample Identification MW-1 MW-2 MW-3 MCP Method 1 Groundwater Standards

Date Sampled 12/1/2003 12/1/2003 12/1/2003 GW-2 GW-3
VOLATILE ORGANIC COMPOUNDS by EPA Method 82608 (ug/L)
Acetone <10 19 <10 50,000 50,000
Methy tert-Butyl Ether <05 0.6 <05 50,000 50,000
Other Volatile Organic Compounds BRL BRL BRL
TOTAL PETROLEUM HYDROCARBONS by EPA Method 8100 (mg/L)
Total Petroleum Hydrocarbons <05 <05 <05 1 20
DISSOLVED METALS by EPA Method 6010B and 7471A (mg/L)
Arsenic <0.01 - <0.01 NS 0.4
Barium <0.2 - <02 NS 30
Cadmium 0.012 - <0.005 NS 0.01
Chromium <0.01 - <0.01 NS 2
Lead <0.005 - <0.005 NS 0.03
Mercury <0.0002 - <0.0002 NS 0.001
Selenium <0.05 - <0.05 NS 0.08
Silver <0.007 - <0.007 NS 0.007
NOTES:

Groundwater Data
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APPENDIX A

Copies of BWSC103 (Release Notification Form) and
BWSC104 (Class B-1 Response Action Outcome Statement)



Bureau of Waste Site Cleanup

RELEASE NOTIFICATION & NOTIFICATION
RETRACTION FORM

Massachusetts Department of Environmental Protection

Pursuant to 310 CMR 40.0335 and 310 CMR 40.0371 (Subpart C)

BWSC103

Release.Tracking Number

[]-

A. RELEASE OR THREAT OF RELEASE LOCATION:

1. Release Name/Location Aid:

2. Street Address: 27 Village Street

3. City/Town: Somerville

4. ZIP Code; 92143-3722

B. THIS FORM IS BEING USED TO: (check one)

1. Submit a Release Notification

O

2. Submit a Retraction of a Previously Reported Notification of a release or threat of release including supporting
documentation required pursuant to 310 CMR 40.0335 (Section C is not required)

(All sections of this transmittal form must be filled out unless otherwise noted above)

C. INFORMATION DESCRIBING THE RELEASE OR THREAT OF RELEASE (TOR)

Check all Notification Thresholds that apply to the Release or Threat of Release:
(for more information see 310 CMR 40.0310 - 40.0315)

4. 2HOUR REPORTING CONDITIONS
D a. Sudden Release

5. 72 HOUR REPORTING CONDITIONS

a. Subsurface Non-Aqueous
[] Pnase Liquid (NAPL) Equal to

D b. Threat of Sudden Release or Greater than 1/2 Inch

D c. Oil Sheen on Surface Water

D b. Underground Storage Tank
(UST) Release
D d. Poses Imminent Hazard
e. Could Pose Imminent D c. Threat of UST Release
Hazard D d. Release to Groundwater
0 f. Release Detected in near Water Supply
Private Well D e. Release to Groundwater
D 9. Release to Storm Drain near School or Residence
D h. Sanitary Sewer Release D f. Substantial Release Migration

(Imminent Hazard Only)

1. Date and time of Oral Notification, if applicable: Time: D AM D PM
mm/ddiyyyy hh:mm

2. Date and time you obtained knowledge of the Release or TOR: 03/31/2004 Time: D AM D PM
mm/dd/yyyy hh:mm

3. Date and time release or TOR occurred, if known: Time: D AM D PM
mmvddlyyyy hh:mm

6. 120 DAY REPORTING CONDITIONS

X

a. Release of Hazardous
Material(s) to Soil or
Groundwater Exceeding
Reportable Concentration(s)

b. Release of Oil to Soil
Exceeding Reportable
Concentration(s) and Affecting
More than 2 Cubic Yards

c. Release of Qil to
Groundwater Exceeding
Reportable Concentration(s)

d. Subsurface Non-Aqueous
Phase Liquid (NAPL) Equal to
or Greater than 1/8 Inch and
Less than 1/2 Inch

Revised: 06/27/2003

Page 1of 3




Massachusetts Department of Environmental Protection
Bureau of Waste Site Cleanup BWSC103

Release Tracking Number

RELEASE NOTIFICATION & NOTIFICATION
RETRACTION FORM ] -

Pursuant to 310 CMR 40.0335 and 310 CMR 40.0371 (Subpart C)

C. INFORMATION DESCRIBING THE RELEASE OR THREAT OF RELEASE (TOR): (cont)

7. List below the Qils (O) or Hazardous Materials (HM) that exceed their Reportable Concentration (RC) or Reportable Quantity
(RQ) by the greatest amount.

O or HM Released CAS Number,| O or HM Amount or Units RCs Exceeded, if
it known Concentration Applicable (RCS-1, RCS-2,
RCGW-1, RCGW-2)
Lead 7439921 |HM 2,200 MG/KG RCS-1
Zinc 7440666 | HM 3,000 MG/KG RCS-1
Arsenic 7440382 | HM 81 MG/KG RCS-1
Total Petroleum Hydrocarbons None 0 2,600 MG/KG RCS-1

D 8. Check here if a list of additional Qil and Hazardous Materials subject to reporting is attached.

D. PERSON REQUIRED TO NOTIFY:
1. Checkall thatapply: [ ] a.change in contact name [] b. change of address N ﬁbt‘i:;;";ge in the person

2. Name of Organization:

3. Contact First Name: Adele 4. Last Name: >antos

5. Street: 100 Memorial Drive, Unit 8-78 6. Title: OWner

7. CityrTown; C2mbridge 8. State: MA 9. ZIP Coge: 92142-1330
10. Telephone: (617) 253-4402 11. Ext.: 12. Fax. (617) 253-9417

D 13. Check here if attaching names and addresses of owners of properties affected by the Release or Threat of Release,
other than an owner who is submitting this Release Notification (required).

E. RELATIONSHIP OF PERSON TO RELEASE OR THREAT OF RELEASE:

1. RP or PRP a. Owner [_] b. Operator { ] c. Generator {_] d. Transporter

D e. Other RP or PRP  Specify:

D 2. Fiduciary, Secured Lender or Municipality with Exempt Status (as defined by M.G.L. c. 21E, s. 2)

D 3. Agency or Public Utility on a Right of Way (as defined by M.G.L. c. 21E, s.5(j))

D 4. Any Other Person Otherwise Required to Notify Specify Relationship:

Revised: 06/27/2003 Page 2 of 3



Massachusetts Department of Environmental Protection
Bureau of Waste Site Cleanup BWSC103

RELEASE NOTIFICATION & NOTIFICATION Relaase Tracking Number
RETRACTION FORM ] -

Pursuant to 310 CMR 40.0335 and 310 CMR 40.0371 (Subpart C)

[F. CERTIFICATION OF PERSON REQUIRED TO NOTIFY:

1. 1,Adele Santos , attest under the pains and penalties of perjury (i) that | have personally
examined and am familiar with the information contained in this submittal, including any and all documents accompanying this
transmittal form, (ii) that, based on my inquiry of those individuals immediately responsible for obtaining the information, the
material information contained in this submittal is, to the best of my knowledge and belief, true, accurate and complete, and (iii)
that | am fully authorized to make this attestation on behalf of the entity legally responsible for this submittal. l/the person or
entity on whose behalif this submittal is made am/is aware that there are significant penalties, including, but not limited to,

possible fines and imppgonment, for willfully submitting false, inaccurate, or incomplete information.
I
2. By Mz&’ 3. Tive: Qwner

Signature
\ 4 .
4. &os: _MMIS 5. Date: Zq A?'““‘ 04'
(Name of person or entity recorded in Section D) mm/ddlyyyy

D 6. Check here if the address of the person providing certification is different from address recorded in Section D.

7. Street:
8. City/Town: 9. State: 10. ZIP Code:
11. Telephone: 12.BExt: . 13 FAX

YOU MUST LEGIBLY COMPLETE ALL RELEVANT SECTIONS OF THIS FORM OR DEP MAY
RETURN THE DOCUMENT AS INCOMPLETE. IF YOU SUBMIT AN INCOMPLETE FORM, YOU
MAY BE PENALIZED FOR MISSING A REQUIRED DEADLINE.

Date Stamp (DEP USE ONLY:)

Revised: 06/27/2003 Page 3of 3



Massachusetts Department of Environmental Protection
Bureau of Waste Site Cleanup BWSC104

Release Tracking Number

RESPONSE ACTION OUTCOME (RAO) STATEMENT
Pursuant to 310 CMR 40.0580 (Subpart E) & 40.1056 (Subpart J) D - :l

A. SITE LOCATION:

1. Site Name/Location Aid:

2, Street Address: 27 Village Street

3. CityTown: SOmerville 4. 2IP Code: 02143-3722

E] 5. Check here if a Tier Classification Submittal has been provided to DEP for this disposal site.

[:] a. Tier 1A D b. Tier1B D c. Tier1C I:] d. Tier2

6. If a Tier | Permit has been issued, provide Permit Number:

B. THIS FORM IS BEING USED TO:  (check all that apply)
1. List Submittal Date of RAO Statement (if previously submitted):

mm/dd/yyyy
[:] 2. Submit a Response Action Outcome (RAO) Statement

E] a. Check here if this RAO Statement covers additional Release Tracking Numbers (RTNs). RTNs that have been
previously linked to a Primary Tier Classified RTN do not need to be listed here.

b. Provide additional Release Tracking Number(s) D . L——_] D . :
covered by this RAQ Statement. .
E] 3. Submit a Revised Response Action Outcome Statement

a. Check here if this Revised RAO Statement covers additional Release Tracking Numbers (RTNs), not listed on the
E] RAO Statement or previously submitted Revised RAO Statements . RTNs that have been previously linked to a
Primary Tier Classified RTN do not need to be listed here.

b. Provide additional Release Tracking Number(s) D . :] D ) :‘
covered by this RAO Statement.
IZ] 4. Submit a Response Action Outcome Partial (RAO-P) Statement

Check above box, if any Response Actions remain to be taken to address conditions associated with this disposal site
having the Primary RTN listed in the header section of this transmittat form. This RAO Statement will record only an
RAO-Partial Statement for that RTN. A final RAQ Statement will need to be submitted that references all RAO-Partial
Statements and, if applicable, covers any remaining conditions not covered by the RAO-Partial Statements.

D 5. Submit an optional Phase | Completion Statement supporting an RAQ Statement

D 6. Submit a Periodic Review Opinion evaluating the status of a Temporary Solution for a Class C RAO Statement
(Section E is optional)

D 7. Submit a Retraction of a previously submitted Response Action Outcome Statement (Sections D & E
are not required)

(All sections of this transmittal form must be filled out unless otherwise noted above)

Revised: 06/27/2003 Page1o0of7




Bureau of Waste Site Cleanup

RESPONSE ACTION OUTCOME (RAO) STATEMENT
Pursuant to 310 CMR 40.0580 (Subpart E) & 40.1056 (Subpart J)

Massachusetts Department of Environmental Protection

BWSC104

Release Tracking Number

(] -

C. DESCRIPTION OF RESPONSE ACTIONS:
1. Assessment and/or Monitoring Only
D 3. Deployment of Absorbent or Containment Materials
D 5. Structure Venting System

D 7. Product or NAPL Recovery

E] 9. Groundwater Treatment Systems
E] 11. Bioremediation

D 13. Removal of Contaminated Soils

E] a. Re-use, Recycling or Treatment [:] i. On Site

Estimated volume in cubic yards

|:] ii. Off Site  Estimated volume in cubic yards

(check all that apply, for volumes list cumulative amounts)

2. Temporary Covers or Caps

4. Temporary Water Supplies

6. Temporary Evacuation or Relocation of Residents
8. Fencing and Sign Posting

10. Soil Vapor Extraction

oougoon

12. Air Sparging

iia. Facility Name: Town: State:
iib. Facility Name: Town: State;
iii. Describe:
(] b. Landfin
D i. Cover Estimated volume in cubic yards
Facility Name: Town: State:
D ii. Disposal  Estimated volume in cubic yards
Facility Name: Town: State:
I:] 14. Removal of Drums, Tanks or Containers:
a. Describe Quantity and Amount:
b. Facility Name: Town: State:
c. Facility Name: Town : State:

Revised: 06/27/2003
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Massachusetts Department of Environmental Protection
Bureau of Waste Site Cleanup BWSC104

RESPONSE ACTION OUTCOME (RAO) STATEMENT Release Tracking Number

Pursuant to 310 CMR 40.0580 (Subpart E) & 40.1056 (Subpart J) l:] - :

C. DESCRIPTION OF RESPONSE ACTIONS (cont.): (check all that apply, for volumes list cumulative amounts)

D 15. Removal of Other Contaminated Media:

a. Specify Type and Volume:

b. Facility Name: Town: State:

¢. Facility Name: Town: State:

D 16. Other Response Actions:

Describe:

D 17. Use of Innovative Technologies:

Describe:

D. RESPONSE ACTION OUTCOME CLASS:

Specify the Class of Response Action Qutcome that applies to the disposal site, or site of the Threat of Release.
Select ONLY one Class.

[J 1. class A-1 RAO: Specify one of the following:
D a. Contamination has been reduced to background levels. D b. A Threat of Release has been eliminated.

D 2. Class A-2 RAO: You MUST provide justification that reducing contamination to or approaching background levels is
infeasible.

3. Class A-3 RAO: YouMUST provide an implemented Activity and Use Limitation (AUL) and justification that reducing
contamination to or approaching background levels is infeasible.

4, Class A-4 RAO: You MUST provide an implemented AUL, justification that reducing contamination to or approaching
background levels is infeasible, and justification that reducing contamination to less than Upper Concentration Limits
(UCLs) 15 feet below ground surface or below an engineered barrier is infeasible. If the permanent solution relies upon an
engineered barrier, you must also provide a Phase Il report justifying the selection of the engineered barrier.

Revised: 06/27/2003 Page 30of 7



Massachusetts Department of Environmental Protection
Bureau of Waste Site Cleanup BWSC104

RESPONSE ACTION OUTCOME (RAO) STATEMENT Release Tracking Number

Pursuant to 310 CMR 40.0580 (Subpart E) & 40.1056 (Subpart J) D B :

D. RESPONSE ACTION OUTCOME CLASS (cont.):

5. Class B-1 RAO: Specify one of the following:

[C] a. Contamination is consistent with background levels b. Contamination is NOT consistent with background
levels.

[] . Class B-2RAO: YouMUST provide an implemented AUL.

D 7. Class B-3 RAO: You MUST provide an implemented AUL and justification that reducing contamination to less than
Upper Concentration Limits (UCLs) 15 feet below ground surface is infeasable.

l:] 8. Class C RAO:Specify one:
D a. Monitoring [:] b. Passive Operation and Maintenance

D ¢. Active Operation and Maintenance (defined at 310 CMR 40.0006)

E. RESPONSE ACTION OUTCOME INFORMATION:
1. Specify the Risk Characterization Method(s) used to achieve the RAQ described above:

[] a Method1 [] b.Method 2 c. Method 3

D d. Method Not Applicable-Contamination reduced to or consistent with background, or Threat of Release abated

2. Specify all Soil and Groundwater Categories. More than one Soil Category and more than one Groundwater Category may
apply at a Site. Be sure to check off all APPLICABLE categories.

a. Soil Category(ies) Applicable:
] i s-1Gw-1 [] iv. s-2/Gw-1 ] vii. s-3/GW-1
ii. S-1/GW-2 [] v.s-2/Gw-2 viii. S-3/GW-2
iii. S-1/GW-3 ] vi. s-2Gw-3 ix. S-3/GW-3
b. Groundwater Category(ies) Impacted:

] i gw-1 i. gw-2 [X] ii. GW-3  [] iv. No Groundwater Impacted
3. Specify remediation conducted.

[:] a. Check here if soil remediation was conducted.

[:] b. Check here if groundwater remediation was conducted.

4. Estimate the number of acres this RAO Statement applies to:

Revised: 06/27/2003 Page 4 of 7



Massachusetts Department of Environmental Protection
Bureau of Waste Site Cleanup BWSC104

RESPONSE ACTION OUTCOME (RAO) STATEMENT Release Tracking Number

Pursuant to 310 CMR 40.0580 (Subpart E) & 40.1056 (Subpart J) D i

F. LSP SIGNATURE AND STAMP:

| attest under the pains and penalties of perjury that | have personally examined and am familiar with this transmittal form,
including any and all documents accompanying this submittal. In my professional opinion and judgment based upon application
of (i) the standard of care in 309 CMR 4.02(1), (ii) the applicabie provisions of 309 CMR 4.02(2) and (3), and 309 CMR4.03(2), and
(i) the provisions of 309 CMR 4.03(3), to the best of my knowledge, information and belief,

> if Section B indicates that either an RAO Statement, Phase | Completion Statement and/or Periodic Review Opinion is being
provided, the response action(s) that is (are) the subject of this submittal (i) has (have) been developed and implemented in
accordance with the applicable provisions of M.G.L. ¢. 21E and 310 CMR 40.0000, (ii) is (are) appropriate and reasonable to
accomplish the purposes of such response action(s) as set forth in the applicable provisions of M.G.L. ¢. 21E and 310 CMR
40.0000, and (iii) comply(ies) with the identified provisions of all orders, permits, and approvals identified in this submittal.

1 am aware that signiticant penalties may result, including, but not limited to, possible fines and imprisonment, if | submit
information which | know to be false, inaccurate or materially incomplete.

1. LSP #: 9810
2. First Name: Patrick 3. Last Name: Corcoran
4. Telephone; {301) 728-6860 & Eax: (401)727-1849
7. Slgnature: M Y o —
8. Date: 05/03/70"?‘ 9. LSP Stamp:
mm/dd/yyyy

G. PERSON MAKING SUBMITTAL:

. ¢. change in the person
1. Checkall thatapply: [] a.change in contact name [7] b. change of address O undenasing response actions
2. Name of Organization:

Santos

3. Contact First Name: Adele 4. Last Name:
5 sweet 100 Memorial Drive, Unit 8-7B 6. Titte: OWNEr
7. City/Town: Cambridge 8. State: L 9. ZIP Code: 02142-1330

(617) 253-4402 12 Fax. (617) 253-9417

11. Ext.:

10. Telephone:

Revised: 6/27/2003 Page5of7



Massachusetts Department of Environmental Protection

Bureau of Waste Site Cleanup BWSC104
RESPONSE ACTION OUTCOME (RAO) STATEMENT Release Tracking Number
Pursuant to 310 CMR 40.0580 (Subpart E) & 40.1056 (Subpart J) D -

H. RELATIONSHIP TO RELEASE OR THREAT OF RELLEASE OF PERSON MAKING SUBMITTAL:

1. RPor PRP a. Owner [ ] b. Operator D c. Generator [ d. Transporter

[(] e. OtherRP or PRP  Specify:

D 2. Fiduciary, Secured Lender or Municipality with Exempt Status (as defined byM.G.L. c. 21E, s. 2)

D 3. Agency or Public Utility on a Right of Way (as defined by M.G.L. c. 21E, s.5(j))

[] 4. Any Other Person Making Submittal ~ Specify Relationship:

I. REQUIRED ATTACHMENT AND SUBMITTALS:

1. Check here if the Response Action(s) on which this opinion is based, if any, are (were) subject to any order(s), permit(s)
D and/or approval(s) issued by DEP or EPA. If the box is checked, you MUST attach a statement identifying the applicable
provisions thereof.

D 2. Check here to certify that the Chief Municipal Officer and the Local Board of Health have been notified of the submittai of
an RAQ Statement that relies on the public way/rail right-of-way exemption from the requirements of an AUL.

3. Check here to certify that the Chief Municipal Officer and the Local Board of Health have been notified of the submittal of a
RAO Statement with instructions on how to obtain a full copy of the report.

4. Check here to certify that documentation is attached specifying the location of the Site, or the location and boundaries of

the Disposal Site subject to this RAO Statement. If submitting an RAO Statement for a PORTION of a Disposal Site, you
must document the location and boundaries for both the portion subject to this submittal and, to the extent defined, the entire
Disposal Site.

5. Check here if required to submit one or more AULs. You must submit an AUL Transmittal Form (BWSC113) and a
D copy of each implemented AUL related to this RAO Statement. Specify the type of AUL(s) below: (required for Class
A-3, A-4, B-2, B-3 RAO Statements)

D a. Notice of Activity and Use Limitation b. Number of Notices submitted:

D ¢. Grant of Environmental Restriction d. Number of Grants submitted:

D 6. If an RAO Compliance Fee is required for any of the RTNs listed on this transmittal form, check here to certity that an RAO
Compliance Fee was submitted to DEP, P. O. Box 4062, Boston, MA 02211.

D 7. Check here if any non-updatable information provided on this form is incorrect, e.g. Site Address/Location Aid. Send
corrections to the DEP Regional Office.

8. Check here to certify that the LSP Opinion containing the material facts, data, and other information is attached.

Revised: 06/27/2003 Page 6 of 7



Massachusetts Department of Environmental Protection
Bureau of Waste Site Cleanup BWSC104

RESPONSE ACTION OUTCOME (RAO) STATEMENT ~ eloase Tracking flumber

Pursuant to 310 CMR 40.0580 (Subpart E) & 40.1056 (Subpart J) D B :

J. CERTIFICATION OF PERSON MAKING SUBMITTAL:

1.1, Adele Santos , attest under the pains and penalties of perjury (i) that | have personally
examined and am familiar with the information contained in this submittal, including any and all documents accompanying this
transmittal form, (ii) that, based on my inquiry of those individuals immediately responsible for obtaining the information, the
material information contained in this submittatl is, to the best of my knowledge and belief, true, accurate and complete, and iii)
that | am fully authorized to make this attestation on behalf of the entity legally responsible for this submittal. 1/the person or
entity on whose behalf this submittal is made am/is aware that there are significant penalties, including, but not limited to,
possible fines and imprisonmgnt, for willfully submitting false, inaccurate, or incomplete information.

2. By: 3. Tite: Owner
Signature
y ’ 4, .
4. ok M‘fvu M 5. Date: ZQ "
(Name of person or entity recorded in Section G) mm/dd/yyyy

[:] 6. Check here if the address of the person providing certification is different from address recorded in Section G.

7. Street:
8. City/Town: 9. State: ———  10. ZIP Code:
11. Telephone: 12Bxt: .. 13, FAX:

YOU MUST LEGIBLY COMPLETE ALL RELEVANT SECTIONS OF THIS FORM OR DEP MAY
RETURN THE DOCUMENT AS INCOMPLETE. IF YOU SUBMIT AN INCOMPLETE FORM, YOU
MAY BE PENALIZED FOR MISSING A REQUIRED DEADLINE.

Date Stamp (DEP USE ONLY:)

Revised: 06/27/2003 Page 7 of 7
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Copies of Public Notification Correspondence



April 26, 2004

Joseph A. Curtatone, Mayor
RE SOURCE City of Somerville

CONTROLS Somerville City Hall

93 Highland Avenue

Somerville, MA 02143

The proven solution to your
environmental needs.
SUBJECT: Notice of Availability of Class B-1 Partial Response Action Outcome
Statement
27 Village Street
Somerville, Massachusetts

Dear Mayor Curtatone:

As required by the Massachusetts Contingency Plan (310 CMR 40.1403), notice is hereby
given that a Class B-1 Response Action Outcome Statement for the above referenced site has
been submitted to the Massachusetts Department of Environmental Protection (MADEP).
This document is available for review and copying at the MADEP Northeast Region File
Facility, Department of Transitional Assistance Building, 35 Congress Street, Shetland
Office Park, Salem, MA 01970-7305. The telephone number of the Northeast Region File
Facility is 978 740-0809.

Should you have any questions, please contact either of the undersigned.
Very truly yours,

RESOURCE CONTROL ASSOCIATES, INC.

-~ L.
”~ ., —e

" Patrick D. Corcoran, LSP No. 9810 Robert C. Atwood, PE, LSP
474 Broadway Senior Chemical Engineer President and CEO
Pawtucket, RI 02860-1377
401 728-6860
Fax 401 727-1849 cc: Adele Santos

MADEP

90 Madison Street
Suite 303 TFN/lap
Worcester, MA 01608
508 798-6552

Fax 508 798-918¢

www.resourcecontrols.com
www.cleanstart.com

P:\6000\6550.00 Santos, Village St, Env. Assmnt. Sves\Documents-WIP\ARAO\RAQ Public Notice letters.doc



RESOURCE
CONTROLS

The proven solution to your
environmental needs.

474 Broadway
Pawtucket, RI 02860-1377
401 728-6860

Fax 401 727-1849

90 Madison Street
Suite 303

Worcester, MA 01608
508 798-6552

Fax 508 798-9186

Wwww.resourcecontrols.com
www.cleanstart. com

' Patrlck D. Corcoran LSP No. 9810

April 26, 2004

Jack J. Vondras, Chairman

City of Somerville Board of Health
City Hall Annex

50 Evergreen Avenue

Somerville, MA 02145

Notice of Availability of Class B-1 Partial Response Action Outcome

Statement
27 Village Street
Somerville Massachusetts

SUBJECT:

Dear Mr. Vondras:

As required by the Massachusetts Contingency Plan (310 CMR 40.1403), notice is hereby
given that a Class B-1 Response Action Outcome Statement for the above referenced site has
been submitted to the Massachusetts Department of Environmental Protection (MADEP). This
document is available for review and copying at the MADEP Northeast Region File Facility,
Department of Transitional Assistance Building, 35 Congress Street, Shetland Office Park,
Salem, MA 01970-7305. The telephone number of the Northeast Region File Facility is 978

740-0809.

Should you have any questions, please contact either of the undersigned.

Very truly yours,

RESOURCE CONTROL ASSOCIATES, INC.

he Rt C )

RobertC Atwood, PE, LSP
President and CEQO

Senior Chemical Engineer

cc: Adele Santos
MADEP

TFN:lap

P:A6000\6550.00 Santos, Village St, Env. Assmnt. Sves\Documents-WIP\RAO\RAQ Public Notice letters.doc
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Drilling Logs



DRILLINGLOG
PROJECT: Santos- Village Street BORING NO: SB-12
PROJECT NO.: A6550 PAGE: 1of1
LOCATION: Somerville, MA DATE STARTED: 1/9/2004
DATE FINISHED: 1/9/2004
DRILLING CO.: New England Geotech SURFACE ELEVATION: Unknown
DRILLED BY: Bill
INSPECTED BY: Timothy F. Nevins
GROUNDWATER OBSERVATIONS CASING SAMPLER
TYPE: Geoprobe
[ DEPTH ] STABILIZATIONTIVE ___| SIZELD.: L
[ -556 ] N/A HAMMER WT.:
HAMMER FALL:
SAMPLING SAMPLE DATA STRATA FIELD TEST
DEPTH DEPTH PERCENT| BLOWS PER WELL CHANGE LITHOLOGY DATA (ppm)
(FT) (FT) D RECOV. 6 INCHES DATA (FT.) (DESCRIPTION OF MATERIALS) PID-10.6 eV
FROM - TO
0-4' 50% Concrete debris.
(0-2') Black-brown fine-medium Sand and fine Gravel.
25
4-8' 75% (4-5') Brown medium-fine Sand and Brick debris.
5
W////// (5-6') Black very fine Sand and Sil.
7
(6-7) Grey-brown fine Sand, trace Silt. 6-7'
0.0 ppm
75
10"
12.5'
15'
17.5'
20
GENERAL REMARKS:
Moisture present at 5.5-6' BG. Well Materials
Filter Sand E Well Screen
Bentonite |:| Well Riser
Cement/Grout Mix
—N2__ Approximate depth
to water table.
Lithologic Information
_/|Silty or Clayey Sand
LT Msang & Gravet wix
*BG = Below Grade.

P:\6550\Data\Soil\A6550 Drill Logs Dec03-Jan04

RESOURCE CONTROL ASSOCIATES, INC.



APPENDIX D

Well Monitoring Forms



Well

MW-1
MW-2
MW-3

NOTES:

WELL MONITORING FORM\12.01.2003

Top of
Casing
Elevation
(feet)

100.38
98.85
99.99

Depth

LNAPL
(feet)

ND
ND
ND

Depth
to
Water
(feet)

6.74
11.21
6.52

WELL MONITORING FORM

Project: Santos/Village Street

Project No.: A6550
Location: Somerville, MA
Date: 12/01/03
Operator: JP
Method: Interface Probe

Corrected

Depth LNAPL Depth
to LNAPL Specific Water to
Bottom  Thickness Gravity Equivalent Water
(feet) (feet) (unitless) (feet) (feet)
10.14 ND NA NA
12.16 ND NA NA
12.03 ND NA NA

NM = Not Measured; ND = None Detected at >0.01 feet; NA = Not Applicable; DRY = No Water in Well

Corrected
Water
Table

Elevation
(feet)

93.64
87.64
93.47

Page 1 of 1



Well

MW-1
MW-2
MW-3

NOTES:

WELL MONITORING FORM\1.9.2004

Top of
Casing
Elevation
(feet)

100.38
98.85
99.99

Depth

LNAPL
(feet)

ND
ND
ND

Depth
to
Water
(feet)

6.58
491
6.39

Depth
to
Bottom
(feet)

10.14
12.16
12.03

WELL MONITORING FORM

Project: Santos/Village Street

Project No.: A6550
Location: Somerville, MA
Date: 01/09/04
Operator: TFN
Method: Interface Probe

Corrected

LNAPL Depth

LNAPL Specific Water to
Thickness Gravity Equivalent Water
(feet) (unitless) (feet) (feet)

ND NA NA

ND NA NA

ND NA NA

NM = Not Measured; ND = None Detected at >0.01 feet; NA = Not Applicable; DRY = No Water in Well

Corrected
Water
Table

Elevation
(feet)

93.80
93.94
93.60

Page 1 of 1



APPENDIX E

Conceptual Site Model



CONCEPTUAL SITE MODEL

SOURCE ENVIRONMENTAL EXPOSURE EXPOSURE EXPOSED
EXPOSURE POINT ROUTE POPULATION
MEDIUM
Play areas, yards, Ingestion, dermal contact, | Future residents, visitors,
Former Industrial use Soil gardens inhalation construction/utility workers
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Laboratory Analytical Reports



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

December 10, 2003 FAX (508) 7684475
www.groundwateranalytical.com

Ms. Maria Meleschnig
Resource Control Associates
474 Broadway

Pawtucket, RI 02860

LABORATORY REPORT

Project: Village St./A6560
Lab ID: 67556

Received: 12-02-03

Dear Maria:

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

| attest under the pains and penaities of perjury that, based upon my inquiry ot 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 report, please do not hesitate to contact me.

Sincerely,

EHJ/kal
Enclosures



GROUNDWATER
ANALYTICAL

Sample Receipt Report

Project: Village St./A6560 Delivery: GWA Courier Temperature: 5.0'C
Client: Resource Control Associates Airbill:  n/a Chain of Custody: Present
Lab ID: 67556 Lab Receipt: 12-02-03 Custody Seal(s): n/a
Lab 1D Field ID I ‘Matrix 1 Sampled Method Loy ; ‘ == INotes :
67556-1 | MW-1 Aqueous | 12/1/03 0:00 |EPA 82608 Volatile Organics with Oxygenates
Con ID _ Container Vendor QC Lot Preserv QC Lot Prep Ship T
C330062 40 mL VOA Vial Industrial | BX10047 HCI R-3722D 10-30-03 n/a
€330050 | 40 mL VOA Vial | Industrial | BX10047 HCl R-3722D | 10-30-03 n/a B
C330038 40 mL VOA Vial Industrial | BX10047 HCI R-3722D 10-30-03 n/a
Lab 1D Field 1D ] Matrix Sampled - |- :Method .~ .. o =
67556-2 | MW-3 Aqueous | 12/1/03 0:00 |EPA 82608 Volatile Organics with Oxygenates
ConID Container Vendor QC Lot Preserv QC Lot Prep Ship ) R
C330051 40 mL VOA Vial Industrial | BX10047 HCI R-3722D 10-30-03 n/a
| C330063 | 40 mL VOA Vial Industrial | BX10047 HCI R-3722D 10-30-03 n/a B -
C330039 40 mL VOA Vial Industrial | BX10047 HCI R-3722D 10-30-03 n/a o
LabiD | FieldiD i Matrix | Sampled | Method = Notes - )
67556-3 | MW-2 Aqueous | 12/1/03 0:00 |EPA 82608 Volatile Organics with Oxygenates
Con ID Container Vendor QC Lot Preserv QC Lot Prep Ship
€330033 | 40 mL VOA Vial | Industrial | BX10047 HCI R-37220 | 10-30-03 n/a -
1C330021 | 40 mLVOA Vial | industrial | BX10047 HCI R-3722D0 | 10-30-03 nfa
i C330020 40 mL VOA Vial Industrial | BX10047 HCI R-3722D 10-30-03 n/a
Lab ID FieldID T Marix | sampled | Method INotes
67556-4 | MW-1 Aqueous | 12/1/03 0:00 |SM 5520 CF Total Petroleum Hydrocarbons by IR
Con ID Container Vendor QC Lot Preserv QC Lot Prep Ship
C348918 1 L Amber Glass Proline BX10214 H2504 n/a n/a n/a
C348916 | 1L AmberGlass | Proline | BX10214 |  H2504 na n/a na
Lab D Field ID o Matrix Sampled Method ~ ‘INotes.
67556-5 | MW-3 Aqueous | 12/1/03 0:00 |SM 5520 CF Total Petroleum Hydrocarbons by IR
rugpf‘m',,'?::,:w,, Container Vendor QC Lot Preserv QC Lot Prep Shi};— ) )
C304497 1 L Amber Glass Proline BX10252 H2504 R-3778A 11-10-03 n/a
348917 | 1LAmberGlass | Proline | BX10214 None n/a n/a na_ | )
Lab 1D Field ID ; Matrix Sampled Method ; Notes.
67556-6 | MW-2 Aqueous | 12/1/03 0:00 |SM 5520 CF Total Petroleum Hydrocarbons by IR
| _ConlID W(‘:ontainef‘_r Vendor QC Lot Preserv QC Lot Prep Ship ) o
C348919 1 L Amber Glass Proline BX10214 H2504 n/a n/a na
[ 1abiD | FieldiD T Matrix | Sampled Method ~ *|{Notes
: 67556-7 | MW-1 Aqueous | 12/1/03 0:00 [EPA 6010B/7470A 8 RCRA Metals Dissolved
ConiD ___ Container Vendor QC Lot Preserv QC Lot Prep Ship B -
| 322899 500 mL Plastic Proline BX10302 HNO3 n/a n/a n/a -
Lab 1D Field ID Matrix Sampled Method Notes
67556-8 | MW-3 Aqueous | 12/1/03 0:00 [EPA 6010B/7470A 8 RCRA Metals Dissolved
ConiD | Container Vendor | QC Lot Preserv | QC Lot Prep Ship i o
| 322906 | 500 mL Plastic Proline | BX10302 |  None na n/a na ;

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



GROUNDWATER
ANALYTICAL

EPA Method 8260B
Volatile Organics by GC/MS
Field ID: MW-1 Matrix: Aqueous
Project: Village St./A6560 Container: 40 mL VOA Vial
Client: Resource Control Associates Preservation: HCl/Cool
Laboratory ID:  67556-01 QC Batch ID: VM8-0114-W
Sampled: 12-01-03 00:00 Instrument ID: MS-8 Agilent 6890
Received: 12-02-03 16:00 Sample Volume: 25 mlL
Analyzed: 12-04-03 16:27 Dilution Factor:
Analyst: MJB Page: 10f2
CAS Number | Analyte. Concentration . ‘Notes _ Units | Reporting timit
75-71-8 Dichlorodifluoromethane BRL ug/L 0.5 i
74-87-3 _Chloromethane BRL ug/L 0.5 i
75014 Vinyl Chioride BRL ug/L 05
' 74-83-9 Bromomethane BRL ug/L 05
75-00-3 Chloroethane o BRL ug/L 05
75-69-4 Trichlorofluoromethane BRL ug/L 0.5 i
| 60-29-7 Diethyl Ether BRL ug/L 2
| 75-35-4 1,1-Dichloroethene BRL ug/L 0.5
7§ 13-1 1,1,2-Trichlorotrifluoroethane BRL ug/L 5 -
67-64-1 Acetone BRL ug/L 0 N
75-15-0 | __Carbon Disulfide BRL ug/l 5
| 75:09-2 Methylene Chloride BRL ug/L 2.5
156-60-5 trans-1,2-Dichloroethene BRL ug/L 0.5
| 1634-04-4 Methyl tert-butyl Ether (MTBE) BRL ug/L 0.5
75-34-3 1,1-Dichloroethane BRL ug/L 0.5
| 594-20-7 2,2-Dichloropropane BRL ug/L 0.5
156-59-2 cis- 1,2-Dichloroethene BRL ug/L 0.5
78-93-3 | 2-Butanone (MEK) BRL ug/L 5
- 74-97-5 Bromochloromethane BRL ug/L 0.5
B 109 99- 9 Tetrahydrofuran (THF) BRL ug/L 5
_67-66-3 Chloroform BRL ug/L 0.5 -
- 71-55- 6 1,1,1-Trichloroethane B BRL B ug/L 0.5
56-23-5 Carbon Tetrachloride BRL ug/L 0.5 B
| 563-58-6 | 1,1-Dichloropropene BRL ug/L. 0.5
71-43 2 Benzene BRL ug/L 0.5
107 06 2 1,2-Dichloroethane BRL ugl. | 0.5
7901-6 | -Tnchloroethene BRL ug/L 0.5 L
78-875 1,2-Dichloropropane BRL ug/L 0.5
74953 Dibromomethane BRL ug/L 0.5
75-27-4 Bromodichloromethane BRL ug/L 0.5
123-91-1 1,4-Dioxane BRL ug/L 500
10061-01- 5 | cis-1,3-Dichloropropene BRL ug/L 05
108-10-1 | 4-Methyl-2-Pentanone (MIBK) BRL ug/L 5
- 108-88-3 1 _Toluene BRL ug/L 05
10061-02- 6 trans- 1,3-Dichloropropene B BRL ug/L 05
79-00-5 1,1,2-Trichloroethane BRL ug/L 05
112 7~1 8 4 T Tetrachloroethene BRL B ug/L 0.5 N
 14228-9 | 1,3-Dichloropropane BRL ug/L 0.5
| 591-78-6 . 2-Hexanone _ . BRL ug/L 5
J1i4—48-1 N Drbromochloromethane BRL ug/L 0.5
| 106934 ' 1,2-Dibromoethane (EDB) - BRL ug/L 0.5
1708 90 71 Chlovrob'_enzene BRL ug/L 0.5
630-20-6 1,1,1,2-Tetrachloroethane BRL _ ug/lk | 05
W1706’41 -4 B i Ethylber;ze’her A BRL Cugll 0.5
108-38- 3/106—42 3 " | meta-Xylene and para- Xylene - B ~ BRL_ ug/l 0.5
77_95 47 6 ) o ortho— Xylene ' BRL ug/L 0.5

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




GROUNDWATER
ANALYTICAL

EPA Method 8260B (Continued)
Volatile Organics by GC/MS

Method Reference:

Report Notations:

Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update 11l (1996).
Sample preparation performed by EPA Method 5030B.

BRL

Field ID: MW-1 Matrix: Aqueous
Project: Village St./A6560 Container: 40 mL VOA Vial
Client: Resource Control Associates Preservation: HCl/Cool
Laboratory ID:  67556-01 QC Batch ID: VM8-0114-W
Sampled: 12-01-03 00:00 Instrument |D: MS-8 Agilent 6890
Received: 12-02-03 16:00 Sample Volume: 25 mL
Analyzed: 12-04-03 16:27 Dilution Factor: 1
Analyst: MJ}B Page: 2 of 2
CAS Number. | Analyte’ ~ Concentration Notes Units. | Reporting Limit
| 100-42-5 | Styrene ) BRL ug/L 0.5
75-25-2 Bromoform BRL ug/L 0.5
98-82-8 Isopropylbenzene BRL ug/L 0.5
| 108-86-1 Bromobenzene BRL ug/L 0.5
| 79-345 1,1,2,2-Tetrachloroethane BRL ug/L 0.5
- 96-18-4 1,2,3-Trichloropropane BRL ug/L 0.5
103-65-1 n-Propylbenzene BRL ug/L 0.5 '
| 95498 | 2-Chlorotoluene ) BRL ug/L 05
108-67-8 1,3,5-Trimethylbenzene BRL ug/L 05
106-43-4 4-Chlorotoluene BRL ug/L 075¥ o
98066 | tert-Butylbenzene BRL ug/L 05
| 95-63-6 1,2,4-Trimethylbenzene BRL ug/L 0.5
| 135988 | sec-Butylbenzene BRL ug/L 05
 541-73-1 | 1,3-Dichlorobenzene BRL ug/L 0.57; k
99-87-6 4-sopropyltoluenre | BRL ug/L 05
 106-46-7 1,4-Dichlorobenzene BRL ug/L 0.5 j
' 9>757-570-1 1,2-Dichlorobenzene BRL ug/L 0.5
;;'_1"04-3 1-8 n-Butylbenzene BRL ug/L 0.5
| 96-12-8 1,2-Dibromo-3-chloropropane BRL ug/L o5
120-82-1 ~_1,2,4-Trichlorobenzene BRL ug/L 05
| 87-68-3 Hexachlorobutadiene BRL ug/L 0.5 B
P 9'1-7207-30 7 Naphthalene BRL ug/L 0.5
- 8776;1}6” 1,2,3-Trichlorobenzene BRL ug/L 0.5 )
75650 tert -Butyl Alcohol (TBA) ] BRL ug/L 20
108-20-3 Di-isopropyl Ether (DIPE) BRL ug/L 0.5
' 637-92-3 " Ethy! tert-butyl Ether (ETBE) BRL ug/L 0.5
| 994-05-8 | tert-Amyl Methyl Ether (TAME) BRL ug/L 0.5
QC Surrogate Compound Spiked |Measured -~ Recovery QC Limits
Dibromofluoromethane ) 10 10 101 % 70-130%
|1,2-Dichloroethane-d, 10 9.6 96 % 70-130%
| Toluene-ds 10 9.5 95 % 70-130%
ji@ﬂ}f{)rﬁgf@)?{)benzene 10 9.3 93 % 70-130% j;

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 8260B

Volatile Organics by GC/MS

Field ID: Mw-3 Matrix: Aqueous
Project: Village St./A6560 Container: 40 mL VOA Vial
Client: Resource Control Associates Preservation: HCl/Cool
Laboratory ID:  67556-02 QC Batch ID: VM8-0114-W
Sampled: 12-01-03 00:00 Instrument ID: MS-8 Agilent 6890
Received: 12-02-03 16:00 Sample Volume: 25 mlL
Analyzed: 12-04-03 17:00 Dilution Factor: 1
Analyst: M)B Page: 10f2
CAS Number Analyte Concentration Notes Units Reporting Limit
75-71-8 Dichlorodifluoromethane BRL ug/L 0.5
74-87-3 Chloromethane BRL ug/l 0.5 |
75-01-4 Viny! Chloride BRL ug/L 0.5 o
74-83-9 Bromomethane ] BRL ug/L 0.5
75-00-3 Chloroethane BRL ug/L 0.5
75 69 -4 _ Trichlorofluoromethane B BRL i ug/L 0.5
 60-29-7 Diethyl Ether _ BRL ug/L 2
75-35-4 1,1-Dichloroethene BRL ug/L 0.5
76-13-1 1 1,1,2-Trichlorotrifluoroethane __BRL ug/L 5
- 67-64-1 Acetone BRL ug/L 10
75-15-0 Carbon Disulfide __BRL ug/L 5
75-09-2 Methylene Chloride BRL ug/L 2.5
156-60-5 trans- 1,2-Dichloroethene BRL ug/L 05
| 1634044 | Methyl tert- butyl Ether (MTBE) BRL ug/l 0.5
| 75-34-3 1,1-Dichloroethane BRL ug/L 0.5
594-20-7 ‘;‘__ZH___IZ_chhloropropane BRL ug/L 0.5
le5_6 75_902 cis- 1,2-Dichloroethene BRL ug/L 05
78-93-3 2-Butanone (MEK) BRL ug/L 5
74-97-5 Bromochloromethane BRL ug/L 0.5
109-99-9 | Tetrahydrofuran (THF) BRL ug/L 5
' 67-66-3 | Chloroform BRL ug/L 0.5
71-55-6 | 1,1,1-Trichloroethane BRL ug/L 05
56-23-5 | Carbon Tetrachloride BRL ug/L 0.5
563-58-6 1,1 chhloropropene BRL ug/L 05
71-43-2 Benzene BRL ug/L 0.5
107-06-2 1,2-Dichloroethane ~_BRL ug/L 0.5
79-01-6 Trichloroethene BRL ug/L 0.5
78-87-5 1,2-Dichloropropane BRL ug/L 0.5
74-95-3 Dibromomethane BRL ug/L 0.5
75-27-4 1 Bromodichloromethane BRL ug/L 0.5
125 9171 1,4-Dioxane BRL ug/l 500
77170061-01 -5 cis- 1,3-Dichloropropene BRL ug/L 05
| 108-10-1 | 4-Methyl-2-Pentanone (MIBK) _ BRL ug/L 5
108-88-3 | Toluene BRL ug/L 0.5
10061-02-6 trans- 1,3-Dichloropropene BRL ug/L 0.5
79-00-5 1,1,2-Trichloroethane BRL ug/L 0.5
i 127-18-4 Tetrachloroethene BRL ug/L 05
142289 1,3-Dichloropropane BRL ug/L 05
. 591-78-6 2-Hexanone L _ BRL ug/L 5
; 124 48-1 " Dibromochloromethane BRL ug/L 0.5
© 106-93-4 1,2-Dibromoethane (EDB) BRL ug/L 05
108-90-7 Chlorobenzene BRL ug/L 05
- 630-20-6 1,1,1,2-Tetrachloroethane BRL ugl | 05
i 10041 -4 Ethylbenzene B , BRL7 ug/L 0. 5 o
108383106423 | meta-Xylene and para- Xylene BRL ug/L 0.5
95476 | ortho-Xylene BRL ug/L 05

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




GROUNDWATER
ANALYTICAL

EPA Method 8260B (Continued)
Volatile Organics by GC/MS

Field 1D: Mw-3 Matrix: Aqueous
Project: Village $t./A6560 Container: 40 mL VOA Vial
Client: Resource Control Associates Preservation: HCl/Cool
Laboratory ID:  67556-02 QC Batch ID: VMB8-0114-W
Sampled: 12-01-03 00:00 Instrument ID: MS-8 Agilent 6890
Received: 12-02-03 16:00 Sample Volume: 25 mL
Analyzed: 12-04-03 17:00 Dilution Factor: 1
Analyst: M]B Page: 2 of 2
CAS Number- | ~Analyte Concentration Notes Units Reporting Limit
| 100-42-5 | Styrene BRL ug/L 0.5
| 75-25-2 Bromoform BRL ug/L 0.5
98-82-8 | lIsopropylbenzene BRL gl 0.5
| 108-86-1 "_F‘_Bromobenzene BRL ug/L 0.5
79-34-5 1,1,2,2-Tetrachloroethane BRL ug/L 0.5
1 96-18-4 1,2,3-Trichloropropane BRL ug/L 0.5
103-65-1 n-Propylbenzene BRL ug/L 0.5
| 95-49-8 2-Chlorotoluene BRL ug/L 0.5 B
| 108-67-8 1,3,5-Trimethylbenzene BRL ug/L 0.5 T
 106-434 4-Chlorotoluene BRL ug/L 0.5 )
- 98-06-6 tert-Butylbenzene | BRL ug/L 0.5
| 95-63-6 1,2,4-Trimethylbenzene BRL ug/L 0.5
| 135-98-8 sec-Butylbenzene BRL ug/L 0.5
541-73-1 1,3-Dichlorobenzene BRL ug/L 0.5
. 99-87-6 i 4lsopropyltoluene BRL ug/L 05
106-46-7 1,4-Dichlorobenzene BRL ug/L 0.5
) 55—501 | _1,2-Dichlorobenzene BRL ug/L 0.5
104-51-8 n-Butylbenzene BRL ug/t 0.5
| 96-12-8 | 1,2-Dibromo-3-chloropropane BRL ug/L 0.5
120-82-1 1,2,4-Trichlorobenzene BRL ug/l 0.5 ]
'8'7:68;'37 ] Hexachlorobutadiene BRL ug/L 0.5
91-20-3 Naphthalene BRL ug/L 05
| 87616 | 1,2,3-Trichlorobenzene BRL ug/L 0.5
75-65-0 tert-Butyl Alcohol (TBA) BRL __ug/L 20 ~
| 108-20-3 Di-isopropyl Ether (DIPE) BRL ug/L 0.5
637923 | Ethyl tert. butyl Ether (€TBE) BRL uglL 05
094058 | ten-Amyl Methyl Ether (TAM) BRL uglL 05
QC Surrogate Compound ‘Spiked - {Measured Recovery QC Limits
Dibromofluoromethane 10 10 101 % 70-130 %
1,2-Dichloroethane-d, 10 9.6 96 % 70-130 %
Toluene-d, 10 9.4 9 9% 70-130 %
4-Bromofluorobenzene 10 9.3 93 % 70-130 %

Method Reference:

Report Notations:

Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update Ill (1996).
Sample preparation performed by EPA Method 50308B.

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 8260B
Volatile Organics by GC/MS
Field ID: Mw-2 Matrix: Aqueous
Project: Village St./A6560 Container: 40 mL VOA Vial
Client: Resource Control Associates Preservation: HCl/Cool
Laboratory ID:  67556-03 QC Batch ID: VM8-0114-W
Sampled: 12-01-03 00:00 Instrument ID: MS-8 Agilent 6890
Received: 12-02-03 16:00 Sample Volume: 25 mlL
Analyzed: 12-04-03 17:33 Dilution Factor: 1
Analyst: MJB Page: 10f2
CAS Number | * Analyte - Concentration Notes ““Units -]+ Reporting Limit
| 75-71-8 Dichlorodifluoromethane BRL ug/L 0.5
| 74-87-3 Chloromethane BRL ug/L 0.5
75-01-4 Vinyl Chloride BRL ug/L 0.5
74-83-9 Bromomethane BRL ug/L 0.5
75-00-3 Chloroethane BRL ug/L 0.5
75-69-4 Trichlorofluoromethane BRL ug/L 05
| 60-29-7 Diethy! Ether BRL ug/L 2
75-35-4 | 1,1-Dichloroethene B BRL ug/L 05
76-13-1 1,1,2-Trichlorotrifluoroethane o BRL ug/L 5
67-64-1 Acetone 19 ug/L RO
A7§-15-0' ) Carbon Disulfide BRL ug/L 5
| 75-09-2 Methylene Chloride BRL ug/t 2.5
156-60-5 trans- 1,2-Dichloroethene BRL ug/L 05
1634-04-4 Methyl tert-butyl Ether (MTBE) 0.6 ug/L 0.5 B
;25-3'4—3 1,1-Dichloroethane BRL ug/L 05
15;974-20-7 2,2-Dichloropropane BRL ug/L 0.5
| 156-59-2 cis- 1,2-Dichloroethene BRL ug/L 0.5
78-93-3 2-Butanone (MEK) B BRL ug/L 5
74975 Bromochloromethane BRL - ug/l 0.5
109-99-9 Tetrahydrofuran (THF) BRL ug/L 5
67-66-3 ~ U Chloroform BRL ug/t 0.5
| 71-55-6 1,1,1-Trichloroethane BRL ug/L 0.5
56-23-5 . Carbon Tetrachloride ~ BRL B ug/L 0.5
563-58-6 1,1-Dichloropropene BRL ug/L 05
71432 | Benzene BRL ugl 0s
76;7;66& ' 1,2-Dichloroethane BRL . ug/L 0.5
| 79-01-6 Trichloroethene B BRL ug/L 0.5 3
| 78-87-5 _1,2-Dichloropropane BRL ug/L 0.5
74-95-3 Dibromomethane BRL ug/L 0.5
75-27-4 Bromodichloromethane BRL ug/L 05
123-91-1 1,4-Dioxane BRL ug/L 500
10061-01-5 cis- 1,3-Dichloropropene BRL ug/L 0.5
108-10-1 4-Methyl-2-Pentanone (MIBK) BRL ug/L 5 |
| 108-88-3 | Toluene BRL ug/L 05
10061-02-6 4 trans- 1,3-Dichloropropene BRL ug/L 05
| 79-00-5 1,1,2-Trichloroethane BRL ug/L 05
127-18-4 Tetrachloroethene BRL ug/L 05
142-28-9 1,3-Dichloropropane BRL ug/l 0.5
' 591-78-6 2-Hexanone ' BRL ug/L 5 )
| 124-48-1 " Dibromochloromethane BRL ug/L 0.5
106934 | 1,2-Dibromoethane (EDB) BRL ug/L 05
| 108-90-7 Chlorobenzene ] BRL ) ug/L 0.5
| 630-206 | 1,1,1,2-Tetrachloroethane ] BRL ug/L 0.5
0 100-41-4 | Ethylbenzene T BRL ugh 05 |
108383106423 . meta- Xylene and para-Xylene | BRL uglt 05
| 9547-6  ortho-Xylene ) BRL ug/L 0.5

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



GROUNDWATER
ANALYTICAL

EPA Method 8260B (Continued)
Volatile Organics by GC/MS

Method Reference:

Report Notations:

Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update 11l (1996).
Sample preparation performed by EPA Method 5030B.

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

Field ID: MW-2 Matrix: Aqueous

Project: Village $t./A6560 Container: 40 mL VOA Vial

Client: Resource Control Associates Preservation: HCl/Cool

Laboratory ID:  67556-03 QC Batch ID: VM8-0114-W

Sampled: 12-01-03 00:00 Instrument ID: MS-8 Agilent 6890

Received: 12-02-03 16:00 Sample Volume: 25 mL

Analyzed: 12-04-03 17:33 Dilution Factor: 1

Analyst: MJB Page: 20f2
CAS Number - | Analyte Concentration ‘Notes: “Units | . . Reporting Limit

 100-42-5 | Styrene BRL ug/L 0.5
75252 | Bromoform BRL ug/L 0.5
98-32-8 Isopropylbenzene BRL ug/L 0.5 )
108-86-1 Bromobenzene BRL ug/L 0.5

| 79-34-5 1,1,2,2-Tetrachloroethane BRL ug/L 0.5 B
96-18-4 1,2,3-Trichloropropane BRL ug/l 0.5 o
103-65-1 n -Propylbenzene BRL ug/L 05

| 9549-8 2-Chlorotoluere BRL ug/L 0.5

108678 | 1,35-Trimethylbenzene BRL ug/L 0.5
106-43-4 4-Chlorotoluene ) BRL ug/L 0.5

' 98-06-6 tert- Butyloenzene _ BRL ug/L 0.5
95-63-6 1,2,4-Trimethylbenzene BRL ug/t 057

 135-98-8 | sec-Butylbenzene BRL ug/L 05
541-73-1 - 17,'3-Dichlorrcv)wbgn~zgrjgw77 B BRL ug/L 05
99-87-6 4-sopropyltoluene BRL ug/L 0.5
106-46-7 1,4-Dichlorobenzene BRL ug/L 0.5
95-50-1 1,2-Dichlorobenzene BRL ug/L 0.5
104-51-8 n -Butylbenzene BRL ug/L 057 i
96-12-8 1,2-Dibromo-3-chloropropane BRL ug/l 05
120-82-1 1,2,4-Trichlorobenzene BRL ug/L 05

87-68-3 Hexachlorobutadiene BRL ug/L 0.5
91-20-3 Naphthalene BRL ug/L 0.5

87-61-6 1,2,3-Trichlorobenzene BRL ug/L 05

| 75650 | tert-Butyl Alcohol (TBA) BRL ug/L 20

108203 | Di-isopropyl Ether (DIPE) o BRL ug/L 0.5
637-92-3 " Ethyl tert- butyl Ether (ETBE) BRL ug/l 0.5

| 994-05-8 tert -Amyl Methyl Ether (TAME) BRL ug/t 05 i

| QC Surrogate Compound Spiked Measure;ﬂ « Recovery QC Limits
Dibromofluoromethane 10 10 103 % 70-130 %

" 1,2-Dichloroethane-d, B 10 9.8 98 % 70-130%
Toluene-d, 10 8.8 88 % 70-130%

| 4-Bromofluorobenzene 1 10 9.2 92 % 70-130 %




GROUNDWATER
ANALYTICAL

Inorganic Chemistry

Matrix: Aqueous

Field ID: MW-1
Received: 12-02-03 16:00

Project:  Village St./A6560
Client:  Resource Control Associates

Lab ID:  67556-04 Sampled: 12-01-03 00:00 Container: T L Amber Glass Preservation: H2504/Cool 3
[ Analyte Result Units| - 'RL" 1 DF | Volume| - Analyzed .| ‘QC Batch | Method | Inst]Anya
{ Total Petroleum Hydrocarbons BRL mg/L| 0.5 | 1 [1,000mt| 12040313:30 | HI1261-W | SM5520CF | 1 | AAB

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 11§ (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.

Method Reference:

Report Notations:

RL Reporting Limit.
DF  Dilution Factor.
1 Instrument ID: PE 1625 FT-IR

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



GROUNDWATER
ANALYTICAL

Inorganic Chemistry

Field ID: MW-3 Matrix: Aqueous
Project:  Village $t./A6560 Received: 12-02-03 16:00
Client:  Resource Control Associates
Lab ID:  67556-05 Sampled: ~ 12-01-03 00:00 Container: 1 L Amber Glass Preservation: H2504/Cool i
Analyte Result Units| RL | DF |Yolume| Analyzed | QCBatch | Method | Inst|nis]
Total Petroleum Hydrocarbons BRL mg/L| 0.5 | 1 [1,000mL] 1204-0313:30 | HI261W | SM5520CF AABJ

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).

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: PE 1625 FT-IR

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



GROUNDWATER
ANALYTICAL

Inorganic Chemistry

Field ID: MW-2 Matrix: Aqueous

Project:  Village $t./A6560 Received: 12-02-03 16:00
Client:  Resource Control Associates

Lab ID: 67556-06 Sampled: 12-01-03 00:00 Container: 1 L Amber Glass Preservation: H2S04/Cool

[ Analyte Result Units:~ RL . | DF{ Volume|  Analyzed ' | QC Batch | Method" lnsthnal;st
‘ Total Petroleum Hydrocarbons BRL mg/L | 0.5 1 {1,000ml| 1204031330 | HI-1261-W SM5520CF | 1 f AAB

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 4 (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.

RL  Reporting Limit.
DF  Dilution Factor.
1 Instrument ID: PE 1625 FT-IR

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



GROUNDWATER
ANALYTICAL

Field ID:
Project:
Client:

MWwW-1
Village St./A6560
Resource Control Associates

Trace Metals

Matrix:
Container:
Preservation:

Aqueous
500 mL Plastic
HNO3 / Cool

Laboratory ID:  67556-07 Preserved: 12-01-03 00:00

Sampled: 12-01-03 00:00 Filtered: 12-01-03 00:00

Received: 12-02-03 16:00

Analysis Method QCBatch ID Prep Method Prepar Sample Volume instrument 1D Analyst

EPA 60108’ MB-0923-W EPA 3010A 12-09-03 10:00 50 mL 1CP-2 PE 3300 MWR

EPA 7470A° MP-1412-W EPA 7470A 12-04-03 10:20 25mL CVAA-T PE FIMS CRL
CAS Number | -Analyte Concentration Notes| Units |Reportingtimitl DF | ~Analyzed | = Method .
7440-38-2 Arsenic, Dissolved BRL mg/L 0.01 1 12-09-03 18:09 | EPA 60108’
7440-39-3 Barium, Dissolved BRL mg/L 0.2 1 12-09-03 18:09 EPA 60108’
7440-43-9 Cadmium, Dissolved 0.012 mg/L 0.005 1 12-09-03 18:09 EPA 60108’
7440-47-3 Chromium, Dissolved BRL mg/L 0.01 1 120903 18:09 | EPA6010B'
7439-92-1 Lead, Dissolved N BRL mg/L 0.005 | 1 | 120903 1809 | EPAGO0I0B' |

| 7439976 | Mercury, Dissolved BRL mgl | 0.0002 | 1 | 120403 14:11 | EPA7470A7
7782-49-2 _Selenium, Dissolved BRL mg/L 0.05 1 12-09-03 18:09 | EPA 6010B'
7440-22-4 Sitver, Dissolved BRL mg/L 0.007 1 12-09-03 18:09 | EPA6010B'

Method Reference:

Report Notations:

Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update 1i] (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 ditution.

DF  Dilution Factor.

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




GROUNDWATER
ANALYTICAL

Trace Metals

Field ID: MW-3 Matrix: Aqueous

Project: Village St./A6560 Container: 500 mL Plastic

Client: Resource Control Associates Preservation: HNO3 / Cool

Laboratory ID:  67556-08 Preserved: 12-01-03 00:00

Sampled: 12-01-03 00:00 Filtered: 12-01-03 00:00

Received: 12-02-03 16:00

Analysis Method QC Batch D Prep Method Prepar Sample Volume Ingtr ] Analyst

EPA 6010B’ MB-0923-W EPA 3010A 12-09-03 10:00 50 mL ICP-2 PE 3300 MWR

EPA 7470A% MP-1412-W EPA 7470A 12-04-03 10:20 25 mL CVAA-1 PE FIMS CRL
CAS:Number | Analyte Concentration = Notes|. - Units | Reportingiimit 'DF | = Analyzed Method
7440-38-2 Arsenic, Dissolved BRL mg/L 0.01 1 12-09-03 18:14 EPA 60108'
7440-39-3 Barium, Dissolved BRL mg/L 0.2 1 12-09-03 18:14 EPA 6010B’
7440-43-9 Cadmium, Dissolved BRL mg/L 0.005 1 12-09-03 18:14 EPA 6010B" |
7440-47-3 Chromium, Dissolved BRL mg/L 0.01 1 1209-03 18:14 | EPA 6010B'
7439-92-1 Lead, Dissolved BRL mg/L 0.005 1 | 120903 18:14 | EPA 60108’ |

| 7439-97-6 Mercury, Dissolved . BRL mg/t 0.0002 1 | 12-04-03 14:20 | EPA 74707

QZ?Z_',‘?,‘J‘?,Z,A, Selenium, Dissolved “BRL mg/L 0.05 1| 120903 18:14 | EPA 60108’

| 7440-22-4 Silver, Dissolved BRL mg/L 0.007 1 | 120903 18:14 | EPA6010B' |

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: Village St./A6560 Lab ID: 67556
Client: Resource Control Associates Received: 12-02-03 16:00

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. Method Modifications, Non-COnfoﬁnanées and Observations

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 8260B Non-conformance: Samples 67556-01 through -03. Laboratory control sample (LCS) analytes tert-
Butyl Alcohol, 1,4-Dioxane were above recommended recovery limits for QC batch VM8-0114-W.

2. Samples 67556-07 and -08 for Dissolved Metal Analysis were not received filtered. The samples were filtered
and preserved with HNO3 by the laboratory upon receipt.

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




GROUNDWATER
ANALYTICAL

Project Narrative

Project: Village St./A6560 Lab ID: 67556
Client: Resource Control Associates Received: 12-02-03 16:00

A. Docurnentation 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. Method Modifications, Non-Conformances and Observations

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:
ample-was not Performed in
t analytes/ as requested by

3. EPA 8260B Non-conformance: Samples 67556-01 through -03. Laboratory control sample (LCS) analytes tert-
Buty! Alcohol, 1,4-Dioxane were above recommended recovery limits for QC batch VM8-0114-W.

4. Samples 67556-07 and -08 for Dissolved Metal Analysis were not received filtered. The samples were filtered
and preserved with HNO3 by the laboratory upon receipt.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532
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GRDUNDWATER Groundwater Analytical, Inc.
P.O. Box 1200
ANALYTICAL buzzards Bay.
Buzzards Bay, MA 02532
Telephone (508) 759-4441

December 10, 2003 FAX (S08) 769-4475
www.groundwateranalytical.com

Ms. Maria Meleschnig
Resource Control Associates
474 Broadway

Pawtucket, Rl 02860

LABORATORY REPORT

Project: Village St./A6550
Lab ID: 67565

Received: 12-02-03

Dear Maria:

Enclosed are the analytical results for the above referenced project. The project was processed for
Priority 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 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 ot perjury that, based upon my inquiry ot those individuals
immediately responsible for obtaining the intormation, 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,

EricH. Je

Operatio ghager
EH)/smd

Enclosures



GROUNDWATER
ANALYTICAL

Sample Receipt Report

Project: Village St./A6550 Delivery: GWA Courier Temperature: 5.0'C
Client: Resource Control Associates Airbill:  n/a Chain of Custody: Present
Lab ID: 67565 Lab Receipt: 12-02-03 Custody Seal(s): n/a
 1abID Field 1D Matrix | Sampled | Method = :  INotes
67565-1 | MW-1 1-2' Soil 12/1/03 8:45 |EPA 8260B Volatile Organics with Oxygenates
Con ID Container Vendor QC Lot Preserv QC Lot Prep Ship
C330782 40 mL VOA Vial Industrial | BX10041 NaHSO4 R-3849A 11-13-03 n/a
C330781 40 mL VOA Vial Industrial | BX10041 NaHSO4 R-3849A 11-13-03 n/a
C330780 40 mL VOA Vial Industrial | BX10041 NaHSO4 R-3849A 11-13-03 n/a
338393 40 mL VOA Vial Industrial BX9969 Methanol R-3770A 10-22-03 n/a
Lab| - Field 1D ‘ 1 Matrix. | San . Met e
67565-2 | MW-2 5-6' Soil 12/1/03 9:50 |EPA 8260B Volatile Organics with Oxygenates
Con ID Container Vendor QC Lot Preserv QC Lot Prep Ship
C330777 40 mL VOA Vial Industrial | BX10041 NaHSO4 R-3849A 11-13-03 na
C330779 | 40 mL VOA Vial Industrial | BX10041 NaHSO4 R-3849A 11-13-03 n/a
C330778 40 mL VOA Vial Industrial | BX10041 NaHSO4 R-3849A 11-13-03 n/a
C338392 40 mL VOA Vial Industrial BX9969 Methanol R-3770A 10-22-03 n/a
_labiD Field iD Matrix | Sampled | Method ~ INotes
67565-3 | Mw-11-2' Soil 12/1/03 9:50 |EPA 6010B/7471A 8 RCRA Metals
SM 5520 EF Total Petroleum Hydrocarbons by [R
Con ID Container Vendor QC Lot Preserv QC Lot Prep Ship
C322469 250 mL Glass Proline BX10286 None n/a n/a na
LabID Field ID Matrix | Sampled | Method = e INotes
67565-4 | MW-2 5-6' Soil 12/1/03 9:50 |EPA 6010B/7471A 8 RCRA Metals
SM 5520 EF Total Petroleum Hydrocarbons by IR
Con ID Container Vendor QC Lot Preserv QC Lot Prep Ship
C321285 250 mL Glass Proline BX10126 None n/a na n/a ~
" labiD Field 1D Matrix | sampled | Methed T Ngtes
67565-5 | SB-2 1-2' Soil 12/1/03 10:30 |EPA 6010B/7471A 8 RCRA Metals
EPA 9012A Total Cyanide
SM 5520 EF Total Petroleum Hydrocarbons by IR
Con ID Container Vendor QC Lot Preserv QC Lot Prep Ship
C321288 250 mL Glass Proline BX10126 None nfa n/a n/a
LabID Field 1D ‘Matrix |~ Sampled .| Methed S ciNotes
67565-6 | SB-3 3-4' Soil 12/1/03 12:00 |EPA 6010B Al As Ba Cd Cr Pb Mg Ni Se Ag Zn Tctal
EPA 7471A Hg
EPA 8082 PCBs
EPA 9012A Total Cyanide
Con ID Container Vendor QC Lot Preserv QC Lot Prep Ship T
C368955 250 mL Glass Proline BX10399 None n/a n/a nfa
C368953 250 mL Glass Proline BX10399 None n/a n/a n/a - B
LabID Field ID Matrix Sampled Method e : Notes
67565-7 | SB-4 1-2' Soil 12/1/03 12:00 |EPA 6010B Al As Ba Cd Cr Pb Mg Ni Se Ag Zn Tetal
EPA 7471A Hg
EPA 9012A Total Cyanide
SM 5520 EF Total Petroleum Hydrocarbons by IR
ConID Container | ,‘,YE'V@‘?,'_, | QClot Preserv QC Lot Prep Ship
C322464 250 mL Glass Proline | BX10286 None n/a n/a n/a .

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



GROUNDWATER
ANALYTICAL

EPA Method 8260B

Volatile Organics by GC/MS

Field ID: MW-1 1-2' Matrix: Soil
Project: Village 5t./A6550 Container: 40 mL VOA Vial
Client: Resource Control Associates Preservation: NaHS04 / Cool
Laboratory ID:  67565-01 QC Batch 1D: VM2-2504-S
Sampled: 12-01-03 08:45 Instrument ID: MS-2 HP 5890
Received: 12-02-03 12:14 Sample Weight: 3g
Analyzed: 12-09-03 14:02 % Solids: 84
Analyst: CMM Dilution Factor: 1 Page: 1of2
CAS'Number | ‘Analyte * Concentration. -~ = Notes Reporting Limit
75-71-8 Dichlorodifluoromethane BRL
74-87-3 Chloromethane BRL
75-01-4 Vinyl Chloride BRL
74-83-9 Bromomethane BRL
75-00-3 Chloroethane BRL
75-69-4 Trichlorofluoromethane BRL ]
60-29-7 Diethyl Ether BRL
| 75-35-4 1,1-Dichloroethene BRL B
76-13-1 1,1,2-Trichlorotrifluoroethane BRL
67-64-1 Acetone BRL 390
75-15-0 Carbon Disulfide BRL
75-09-2 Methylene Chloride BRL
156-60-5 trans- 1,2-Dichloroethene BRL
1634-04-4 Methyl! tert- butyl Ether (MTBE) BRL
75-34-3 1,1-Dichloroethane BRL -
594-20-7 2,2-Dichloropropane BRL
156-59-2 cis-1,2-Dichloroethene BRL B
78-93-3 2-Butanone (MEK) BRL
74-97-5 Bromochloromethane BRL
109-99-9 Tetrahydrofuran (THF) BRL
67-66-3 Chloroform BRL L
71-55-6 1,1,1-Trichloroethane BRL
56-23-5 Carbon Tetrachloride BRL
563-58-6 1,1-Dichloropropene BRL
71-43-2 Benzene BRL o
107-06-2 1,2-Dichloroethane BRL
79-01-6 Trichloroethene BRL B
78-87-5 1,2-Dichloropropane BRL
74-95-3 Dibromomethane BRL
| 75274 Bromodichloromethane BRL
123-91-1 1,4-Dioxane BRL 9,800
10061-01-5 cis- 1,3-Dichloropropene BRL
108-10-1 4-Methyl-2-Pentanone (MIBK) BRL .
108-88-3 Toluene BRL B
10061-02-6 trans- 1,3-Dichloropropene BRL
79-00-5 1,1,2-Trichloroethane BRL o
| 127-184 Tetrachloroethene BRL
142-28-9 1,3-Dichloropropane BRL
| 591786 2-Hexanone ) BRL
124-48-1 Dibromochloromethane BRL
106-93-4 1,2-Dibromoethane (EDB) BRL
108-90-7 Chlorobenzene BRL
630-20-6 1,1,1,2-Tetrachloroethane BRL
100-41-4 ’ Ethylbenzeﬁé o TBRL
: 108-38-3/106-42-3 meta- Xylene and para- Xylene BRL o ugKg | 10
| 95-47-6 ortho- Xylene BRL

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



GROUNDWATER
ANALYTICAL

EPA Method 8260B (Continued)
Volatile Organics by GC/MS

Field ID: MW-1 12! Matrix: Soil

Project: Village St./A6550 Container: 40 mL VOA Vial

Client: Resource Control Associates Preservation: NaHSO4 / Cool

Laboratory ID:  67565-01 QC Batch ID: VM2-2504-S

Sampled: 12-01-03 08:45 Instrument 1D: MS-2 HP 5890

Received: 12-02-03 12:14 Sample Weight: 3 g

Analyzed: 12-09-03 14:02 % Solids: 84

Analyst: CMM Dilution Factor: 1 Page: 20f2
CAS Number | .Analyte Concentration ..~ Notes | 'Units |  Reportiog Limit:
100-42-5 Styrene BRL ug/Kg 10
75-25-2 Bromoform BRL ug/Kg 10
98-82-8 Isopropylbenzene BRL ug/Kg 10
108-86-1 Bromobenzene BRL ug/Kg 10
79-34-5 1,1,2,2-Tetrachloroethane BRL ug/Kg 10
96-18-4 1,2,3-Trichloropropane BRL ug/Kg 10
103-65-1 n-Propylbenzene BRL ug/Kg 10
95-49-8 2-Chlorotoluene BRL ug/Kg 10
108-67-8 1,3,5-Trimethylbenzene BRL ug/Kg 10
106-43-4 4-Chlorotoluene BRL ug/Kg 10
98-06-6 tert- Butylbenzene BRL ug/Kg 10
95-63-6 1,2,4-Trimethylbenzene BRL ug/Kg 10
135-98-8 sec-Butylbenzene BRL ug/Kg 10
541-73-1 1,3-Dichlorobenzene BRL ug/Kg 10

| 99-87-6 4-Isopropyltoluene BRL ug/Kg 10
106-46-7 1,4-Dichlorobenzene BRL ug/Kg 10
95-50-1 1,2-Dichlorobenzene BRL ug/Kg 10
104-51-8 n-Butylbenzene BRL ug/Kg 10
96-12-8 1,2-Dibromo-3-chloropropane BRL ug/Kg 10
120-82-1 1,2,4-Trichlorobenzene BRL ug/Kg 10
87-68-3 Hexachlorobutadiene BRL ug/Kg 10
91-20-3 Naphthalene BRL ug/Kg 10
87-61-6 1,2,3-Trichlorobenzene BRL ug/Kg 10

| 75-65-0 tert -Butyl Alcohol (TBA) BRL ug/Kg 390
108-20-3 Di-isopropy! Ether (DIPE) BRL ug/Kg 10
637-92-3 Ethyl tert- butyl Ether (ETBE) BRL ug/Kg 10
994-05-8 tert -Amyl Methyl Ether (TAME) BRL ug/Kg 10
QC Surrogate Compound - | Spiked ‘Measured ~ Recovery - Q€ Limits -
Dibromofluoromethane 50 56 112 % 70-130 %
1,2-Dichloroethane-d, 50 56 112 % 70-130 %

" Toluene-dg 50 54 109 % 70 - 130 %

E—Bromofluorobenzene 50 69 137 % m 70-130 %

Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update 11l (1996).
Sample preparation performed by EPA Method 5035A. 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

m  Surrogate recovery outside recommended limits due to sample matrix interference.

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



GROUNDWATER
ANALYTICAL

EPA Method 8260B

Volatile Organics by GC/MS

Field ID: MW-2 5-6' Matrix: Soil
Project: Village St./A6550 Container: 40 mL VOA Vial
Client: Resource Control Associates Preservation: NaHS$O4 / Cool
Laboratory iD:  67565-02 QC Batch ID: VM2-2504-S
Sampled: 12-01-03 09:50 Instrument ID: MS-2 HP 5890
Received: 12-02-03 12:14 Sample Weight: 2.7 g
Analyzed: 12-09-03 14:40 % Solids: 83
Analyst: CMM Dilution Factor: 1 Page: 10f2
CAS Number | Analyte o _ Concentration "~ Notes | ﬁnss | Reportingtimt |
75-71-8 Dichlorodifluoromethane BRL ug/Kg 22
74-87-3 Chloromethane BRL ug/Kg 22
75-01-4 Vinyl Chloride BRL ug/Kg 22
74-83-9 Bromomethane BRL ug/Kg 22
| 75-00-3 Chloroethane BRL ug/Kg 22
75-69-4 Trichlorofluoromethane BRL ug/Kg 22
| 60-29-7 Diethyl Ether BRL ug/Kg 22 O
75-35-4 1,1-Dichloroethene BRL ug/Kg 11 o
76-13-1 1,1,2-Trichlorotrifluoroethane BRL ug/Kg 110
67-64-1 Acetone BRL ug/Kg 440
75-15-0 Carbon Disulfide BRL ug/Kg 10
75-09-2 Methylene Chioride BRL ug/Kg 110 )
156-60-5 trans- 1,2-Dichloroethene BRL ug/Kg 1
1634-04-4 Methyl tert- butyl Ether (MTBE) BRL ug/Kg 11
75-34-3 1,1-Dichloroethane BRL ug/Kg 1 B
594-20-7 2,2-Dichloropropane BRL ug/Kg 11
156-59-2 cis- 1,2-Dichloroethene BRL ug/Kg 11
78-93-3 2-Butanone (MEK) BRL ug/Kg 110
74-97-5 Bromochloromethane BRL ug/Kg 11
109-99-9 Tetrahydrofuran (THF) BRL ug/Kg 110
67-66-3 Chloroform BRL ug/Kg 11
71-55-6 1,1,1-Trichloroethane BRL ug/Kg 11
56-23-5 Carbon Tetrachloride BRL ug/Kg 1
563-58-6 1,1-Dichloropropene BRL ug/Kg 1
71-43-2 Benzene BRL ug/Kg 11 ~
107-06-2 1,2-Dichloroethane BRL ug/Kg 11
79-01-6 Trichloroethene BRL ug/Kg 11
78-87-5 1,2-Dichloropropane BRL ug/Kg 11
74-95-3 Dibromomethane BRL ug/Kg 11
75-27-4 Bromodichloromethane BRL ug/Kg 1
123-91-1 1,4-Dioxane BRL ug/Kg 11,000
10061-01-5 cis- 1,3-Dichloropropene BRL ug/Kg 1
| 108-10-1 4-Methyl-2-Pentanone (MIBK) BRL ug/Kg 110
108-88-3 Toluene BRL ug/Kg 11
10061-02-6 trans- 1,3-Dichloropropene BRL ug/Kg 11
79-00-5 1,1,2-Trichloroethane BRL ug/Kg 11 i
| 127-18-4 Tetrachloroethene BRL ug/Kg 1
142-28-9 1,3-Dichloropropane BRL ug/Kg 11
| 591-78-6 2-Hexanone BRL ug/Kg 110
124-48-1 Dibromochloromethane BRL ug/Kg 11
106-93-4 ' 1,2-Dibromoethane (EDB) BRL ug/Kg 11 )
108-90-7 Chlorobenzene BRL ug/Kg 11 |
 630-20-6 1,1,1,2-Tetrachloroethane | BRL ug/Kg 11 '
100-41-4 Ethylbenzene BRL ug/Kg 1 ]
ii@é'ja'é”"““ | meta-Xylene and para- Xylene BRL ug/Kg 11 o
| 95-47-6 ortho- Xylene BRL ug/Kg 1 g

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



GROUNDWATER
ANALYTICAL

EPA Method 8260B (Continued)
Volatile Organics by GC/MS

Field ID: MW-2 5-¢' Matrix: Soil
Project: Village St./A6550 Container: 40 mL VOA Vial
Client: Resource Control Associates Preservation: NaHSO4 / Cool
Laboratory ID:  67565-02 QC Batch ID: VYM2-2504-S
Sampled: 12-01-03 09:50 Instrument 1D: MS-2 HP 5890
Received: 12-02-03 12:14 Sample Weight: 2.7 g
Analyzed: 12-09-03 14:40 % Solids: 83
Analyst: CMM Dilution Factor: 1 Page: 2 of 2
CAS Number: | - Analyte . 1 Concentration .. . Notes ~ Units | Reporting Limit
100-42-5 Styrene BRL ug/Kg 11
75-25-2 Bromoform BRL ug/Kg 11
98-82-8 Isopropylbenzene BRL ug/Kg 11
108-86-1 Bromobenzene BRL ug/Kg 11
79-34-5 1,1,2,2-Tetrachloroethane BRL ug/Kg 1
96-18-4 1,2,3-Trichloropropane BRL ug/Kg 11
103-65-1 n-Propylbenzene BRL ug/Kg 11
| 95-49-8 2-Chlorotoluene BRL ug/Kg 11 ]
108-67-8 1,3,5-Trimethylbenzene BRL ug/Kg 11
106-43-4 4-Chlorotoluene BRL ug/Kg 11
98-06-6 tert- Butylbenzene BRL ug/Kg 11
95-63-6 1,2,4-Trimethylbenzene BRL ug/Kg 11
135-98-8 sec -Butylbenzene BRL ug/Kg 11
541-73-1 1,3-Dichlorobenzene BRL ug/Kg 11
99-87-6 4-Isopropyltoluene BRL ug/Kg 11 T
106-46-7 1,4-Dichlorobenzene BRL ug/Kg 1
95-50-1 1,2-Dichlorobenzene BRL ug/Kg 11
104-51-8 n-Butylbenzene BRL ug/Kg 11
96-12-8 1,2-Dibromo-3-chloropropane BRL ug/Kg 11
120-82-1 1,2,4-Trichlorobenzene BRL ug/Kg 11
| 87-68-3 Hexachlorobutadiene BRL ug/Kg 1
91-20-3 Naphthalene BRL ug/Kg 11
87-61-6 1,2,3-Trichlorobenzene BRL ug/Kg 11
75-65-0 tert -Butyl Alcohol (TBA) BRL ug/Kg 440
108-20-3 Di-isopropyl Ether (DIPE) BRL ug/Kg 11
637-92-3 Ethyl tert- buty! Ether (ETBE) BRL ug/Kg 11
994-05-8 tert -Amyl Methy! Ether (TAME) BRL ug/Kg 1 N
QC Surrogate Compound Recovery - QC Limits S
Dibromofluoromethane 50 53 107 % 70-130 %
1,2-Dichloroethane-d, 50 50 99 % 70-130 %
Toluene-dg 50 55 110 % 70-130 % -
| 4-Bromofluorobenzene 50 55 109 % 70-130% |
Method Reference:  Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update (Il (1996).
Sample preparation performed by EPA Method 5035A. 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: MW-1 1-2' Matrix: Soil

Project:  Village St./A6550 Received: 12-02-03 12:14

Client:  Resource Control Associates

LabID: 67565-03 Sampled: 12-01-03 09:50 % Solids: Container: 250 mL Glass Preservation: Cool
Analyte = b Ragylt Units| RL | DF - Method | Inst| Analyst

Total Petroleum Hydrocarbons 470 mg/Kg| 36 1| 13g [ 12-10-03 09:00 1 HI-1324§ SM 5520 EF 1| AAB

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: PE 1625 FT-IR

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



GROUNDWATER
ANALYTICAL

Inorganic Chemistry

Field ID: MW-2 5-6' Matrix: Soil
Project:  Village St./A6550 Received: 12-02-03 12:14
Client:  Resource Control Associates
Lab ID:  67565-04 Sampled: 12-01-03 09:50 % Solids: Container: 250 mL Glass Preservation: Cool
g Analyte Result Units; RL Weight! Analyzed | QC Batch Method ikln'st Analyst
Total Petroleum Hydrocarbons 70 mg/Kgl 36 13g | 121003 09:00 | HI-13245 SM 5520 EF , 1| AAB
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 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 conditions. Reporting limits are adjusted for sample size and dilution.

RL Reporting Limit.
DF  Dilution Factor.
1 Instrument ID: PE 1625 FT-IR

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




GROUNDWATER
ANALYTICAL

Field tD: SB-2 1-2'
Project: Village S$t./A6550
Client:  Resource Control Associates

LabID: 67565-05

Sampled: 12-01-03 10:30 % Solids:

Inorganic Chemistry

Container: 250 mL Glass

Matrix:
Received:

Soil
12-02-03 12:14

Preservation: Cool

Analyte Result - 'Units| RL. Weight| Analyzed | QCBatch | Method  [inst|Analyst
Cyanide, Total BRL mg/Kg| 1.3 1 | 058 | 120803 14:12 | TCN-0932-S EPA 9012A 1| AVB
Total Petroleum Hydrocarbons 190 mg/Kg; 38 1| 12g | 1210:0309:00 | HI-1324-§ SM 5520 EF 2 | AAB
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: Lachat 8000 Autoanalyzer
2 Instrument ID: PE 1625 FT-IR

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




GROUNDWATER
ANALYTICAL

Inorganic Chemistry

Field ID: SB-3 3-4' Matrix: Soil
Project: Village St./A6550 Received: 12-02-03 12:14
Client:  Resource Control Associates
LabID: 67565-06 Sampled: 12-01-03 12:00 % Solids: Container: 250 mL Glass Preservation: Cool
- Analyte & . Result ‘Units. Rt | DF| Analyzed | QC Batch |~ Method | Inst|Analy
Cyanide, Total BRL mg/Kg| 1.1 1 12-08-03 14:14 | TCN-0932-§ EPA 9012A 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 11t (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: Lachat 8000 Autoanalyzer

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




GROUNDWATER
ANALYTICAL

Field ID: $B4 1-2'
Project: Village St./A6550
Client:  Resource Control Associates

Inorganic Chemistry

Container: 250 mL Glass

Lab ID: 67565-07 Sampled: 12-01-03 12:00 % Solids:

Matrix:
Received:

Soil
12-02-03 12:14

Preservation: Cool

Analyte Result - | Units| RL | DF Weighti Analyzed | QC Batch | trist | Analyst
Cyanide, Total BRL |mg/Kgl 1 1 | 05g | 120803 14:17 | TCN-0932-S EPA 9012A 1] AvB
Total Petroleum Hydrocarbons 2,600 mg/Kgi 310 | 11| 1.4g | 12-100309:00 | HI-1324-5 SM 5520 EF 2 | AAB

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: Lachat 8000 Autoanalyzer
2 Instrument {D: PE 1625 FT-IR

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




GROUNDWATER
ANALYTICAL

EPA Method 8082
Polychlorinated Biphenyls (PCBs) by GC/ECD

Field ID: SB-3 3-4' Matrix: Soil

Project: Village St./A6550 Container: 250 mL Glass

Client: Resource Control Associates Preservation: Cool

Laboratory ID:  67565-06 QC Batch ID: PB-1827-P

Sampled: 12-01-03 12:00 Instrument ID: GC-6 HP 5890

Received: 12-02-03 12:14 Sample Weight: 15 g

Extracted: 12-04-03 08:00 Final Volume: 10 mL

Cleaned Up: 12-04-03 13:00 Percent Solids: 84

Analyzed: 12-05-03 13:16 Dilution Factor: 1

Analyst: nT
CAS Number | Analyte X __ Concentration _ Units | Reporting Limit
12674-11-2 Aroclor 1016 BRL ug/Kg 94
11104-28-2 Aroclor 1221 BRL ug/Kg 94

| 11141-16-5 Aroclor 1232 BRL ug/Kg 94 -
53469-21-9 Aroclor 1242 BRL ug/Kg 94
12672-29-6 Aroclor 1248 BRL ug/Kg 94

- 11097-69-1 Aroclor 1254 BRL ug/Kg 94

711096-82-5 Aroclor 1260 BRL ug/Kg 94

'QC Surrogate Compound Spiked . Measured Recovery .QC Limits -
First Tetrachloro-m -xylene 16 9 58 % 30-150 %
Column Decachlorobiphenyl 16 14 88 % 30-150%
Second Tetrachloro-m -xylene 16 9 59 % 30-150 %

_ Column Decachlorobiphenyl 16 14 89 % 30-150 %

Method Reference:

Report Notations:

Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update 1I! {1996).
Sample extraction performed by EPA Method 3545. Cleanup performed by EPA Method 3660B and EPA Method 3665A.
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

Trace Metals

Field ID: MW-1 1-2' Matrix: Soil

Project: Village 5t./A6550 Container: 250 mL Glass

Client: Resource Control Associates Preservation: Cool

Laboratory ID:  67565-03 Percent Solids: 84

Sampled: 12-01-03 09:50

Received: 12-02-03 12:14

Analysis Method QC Batch ID Prep Method Prepared Sample Weight Instrument |ID Analyst

EPA 6010B' MM-1989-S EPA 3051 12-03-03 12:05 05¢g ICP-1 PE 3000 CRL

EPA 7471A% MP-1505-5 EPA 7471A 12-03-03 10:30 CVAA-1 PE FIMS CRL
CAS Number | - Analyte ‘|Concentration- . Nofes . Ubnits DE | Analyzed | Method
7440-38-2 Arsenic, Total 81 mg/Kg 1.2 1 12-03-03 17:32 EPA 60108’
7440-39-3 Barium, Total 40 mg/Kg 24 1 12-03-03 17:31 EPA 60108’
7440-43-9 Cadmium, Total 26 mg/Kg 0.60 1 12:03-03 17:31 EPA 60108’
7440-47-3 Chromium, Total mg/Kg 12 1 12-03-03 17:31 EPA 60108’
7439-92-1 Lead, Total 280 mg/Kg 12 1 12-03-03 17:31 EPA 60108’
7439-97-6 Mercury, Total 0.22 mg/Kg 0.039 1 12-03-03 16:09 EPA 7471A°
7782-49-2 Selenium, Total mg/Kg 24 1 12-03-03 17:32 | EPA 60108’
7440-22-4 Silver, Total mg/Kg 6.0 1 12-03-03 17:31 EPA 60108’

Method Reference:

Report Notations:

Test Methods for Evatuating Solid Waste, US EPA, SW-846, Third Edition, Update tH} (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: MW-2 5-6' Matrix: Soil
Project: Village $t./A6550 Container: 250 mL Glass
Client: Resource Control Associates Preservation: Cool

Laboratory ID:  67565-04 Percent Solids: 83

Sampled: 12-01-03 09:50

Received: 12-02-03 12:14

Analysis Method QC Batch ID Prep Method Prepari Sample Weight Instrument ID Analyst

EPA 6010B’ MM-1989-S EPA 3051 12-03-03 12:05 05g ICP-1 PE 3000 CRL

EPA 7471A7 MP-1505-5 EPA 7471A 12-03-03 10:30 06g CVAA-T PE FiMS CRL
CAS:Number. |- Analyte Concentration: Notesi Units - A Method
7440-38-2 Arsenic, Total 33 mg/Kg 1.2 1 12-03-03 17:46 EPA 6010B'

| 7440-39-3 Barium, Total BRL mg/Kg 24 1 | 12:03-03 17:45 | EPA 60108’
7440-43-9 Cadmium, Total BRL mg/Kg 0.60 1 12-03-03 17:46 | EPA 6010B'
7440-47-3 Chromium, Total BRL mg/Kg 12 1 12-03-03 17:45 | EPA 6010B'
7439-92-1 Lead, Total 33 mg/Kg 12 1 12-03-03 17:46 EPA 60108'

| 7439-97-6 Mercury, Total BRL mg/Kg 0.039 1 | 12:03-03 16:12 | EPA 7471A7
7782-49-2 Selenium, Total BRL mg/Kg 24 1 12-03-03 17:46 | EPA 6010B’

| 7440-22-4 Silver, Total BRL mg/Kg 6.0 1 | 120303 17:45 | EPA 6010B'

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

DF  Dilution Factor.

Report Notations:

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




GROUNDWATER

ANALYTICAL

Trace Metals

Field 1D: SB-2 1-2' Matrix: Soil

Project: Village St./A6550 Container: 250 mL Glass

Client: Resource Control Associates Preservation: Cool

Laboratory ID:  67565-05 Percent Solids: 79

Sampled: 12-01-03 10:30

Received: 12-02-03 12:14

Analysis Method QC Batch ID Prep Method Prepared Sample Weight Instrument 1D Analyst

EPA 6010B' MM-1989-5 EPA 3051 12-03-03 12:05 05g ICP-1 PE 3000 CRL

EPA 7471A% MP-1505-S EPA 7471A 120303 10:30 06g CVAA-1 PE FIMS CRL
CAS Number |- Analyte . Concentration. Notes _|Reportingtimit| DF | Analyzed |  Method
7440-38-2 Arsenic, Total 7.7 mg/Kg 1.3 1 | 120303 17:51 | EPA 60108’
7440-39-3 Barium, Total 69 mg/Kg 25 1 1712:0303 17:50 | EPA 60108'
7440-43-9 Cadmium, Total 25 mg/Kg 0.63 1 12-03-03 17:50 | EPA 60108’
7440-47-3 Chromium, Total BRL mg/Kg 13 1 12-03-03 17:50 | EPA 6010B'
7439-92-1 Lead, Total 2200 mg/Kg 13 1 | 120303 1750 | EPA60108' |
7439-97-6 Mercury, Total 0.088 mg/Kg 0.043 1 12:03-03 16:16 | EPA 7471A°
7782-49-2 Selenium, Total BRL mg/Kg 25 1 12-03-03 17:51 EPA 60108’
7440-22-4 Silver, Total BRL mg/Kg 6.3 1| 120303 1750 | EPA6O10B'

Method Reference:

Report Notations:

Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update [l (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: SB-3 3-4' Matrix: Soil

Project: Village St./A6550 Container: 250 mL Glass

Client: Resource Control Associates Preservation: Cool

Laboratory ID:  67565-06 Percent Solids: 84

Sampled: 12-01-03 12:00

Received: 12-02-03 12:14

Analysis Method QC Batch 1D Prep Method Prepar: Sample Weight Instrument |ID Analyst

EPA 6010B' MM-1989-5 EPA 3051 12-03-03 12:05 058 ICP-1 PE 3000 CRL

EPA 7471A MP-1505-5 EPA 7471A 12-03-03 10:30 0.68 CVAA-1 PE FIMS CRL
CAS Number i Analyte = ; Concentration Notes| . {Reporting Limit|. DF = Analyzed < | Method
7429-90-5 Aluminum, Total 5,100 mg/Kg 60 1 12-03-03 17:56 EPA 60108’
7440-38-2 Arsenic, Total 8.0 mg/Kg 1.2 1 12-03-03 17:56 | EPA 60108
7440-39-3 Barium, Total 40 mg/Kg 24 1 12-03-03 17:56 | EPA 60108
7440-43-9 Cadmium, Total 20 mg/Kg 0.60 1 12-03-03 17:56 EPA 6010B'

7440-47-3 Chromium, Total 18 mg/Kg 12 1 12-03-03 17:56 | EPA 6010B’
7439-92-1 Lead, Total 240 mg/Kg 12 1| 120303 1756 | EPA 60108'
7439954 Magnesium, Total 1,300 mg/Kg 60 1 12-03-03 17:56 EPA 6010B'
7439-97-6 Mercury, Total 0.39 mg/Kg 0.040 1 | 120303 16:19 | EPA 7471A7 |

| 7440-02-0 Nickel, Total BRL mg/Kg 12 1| 120303 17:56 | EPA 60108’ |
7782-49-2 Selenium, Total BRL mg/Kg 24 1 12-03-03 17:56 | EPA 60108’
7440-22-4 Silver, Total BRL mg/Kg 6.0 1 | 120303 17:56 | EPA 60108’ |
7440-66-6 Zing, Total 2,100 mg/Kg 60 1 12-04-03 13:05 | EPA 60108’

Method Reference:

Report Notations:

Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update Ill (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: SB-4 1-2' Matrix: Soil

Project: Village $t./A6550 Container: 250 mL Glass

Client: Resource Control Associates Preservation: Cool

Laboratory ID:  67565-07 Percent Solids: 95

Sampled: 12-01-03 12:00

Received: 12-02-03 12:14

Analysis Method QC Batch ID Prep Method Prepar Sample Weight Instrument ID Analyst

EPA 60103‘ MM-1989-S EPA 3051 12-03-03 12:05 0.5 g ICP-1 PE 3000 CRL

EPA 7471A% MP-1505-5 EPA 7471A 12:03-03 10:30 0.6g CVAA-1 PE FIMS CRL
CAS Number . |~ Analyte. | Concentration  Notes|  Units | Reportngimit| | DF | - Analyzed Miethod
7429-90-5 Aluminum, Total 4,500 mg/Kg 53 1 12-03-03 18:01 EPA 6010B'
7440-38-2 Arsenic, Total 8.3 mg/Kg 11 T | 120303 18:02 | EPA6010B'
7440-39-3 Barium, Total 220 mg/Kg 21 1 12-03-03 18:01 EPA 60108’
7440-43-9 Cadmium, Total 4.2 mg/Kg 0.53 1 12-03-03 18:02 EPA 60108’

| _7440-47-3 Chromium, Total 24 mg/Kg 1 1 12-03-03 18:01 EPA 6010B'
7439-92-1 Lead, Total 1,600 mg/Kg 11 1 12-03-03 18:01 EPA 60108’
7439-95-4 Magnesium, Total 1,400 mg/Kg 53 1 12-03-03 18:01 EPA 60108’
7439-97-6 Mercury, Total 0.16 mg/Kg 0.034 1 | 120303 16:22 | EPA 7471A°
7440-02-0 Nickel, Total 230 mg/Kg 1 1 12-03-03 18:01 EPA 60108
7782-49-2 Selenium, Total BRL mg/Kg 21 1 | 1220303 18:02 | EPA 60108
7440-22-4 Silver, Total 7.0 mg/Kg 5.3 1 12-03-03 18:01 EPA 60108’
7440-66-6 Zinc, Total 3,000 mg/Kg 530 10 | 12:0503 13:56 | EPA 60108’

Method Reference:
Results are reported on a dry weight basis.

Report Notations: BRL

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

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: Village St./A6550 Lab ID: 67565
Client: Resource Control Associates Received: 12-02-03 12:14

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. Method ModifiCatibns,‘an*Conformances and ;Obsérvéytyipns

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:

5. EPA 82608 Non-conformance: Samples 67565-01 and -02. Laboratory control sample (LCS) analytes tert-Butyl
Alcohol were above recommended recovery limits for QC batch VM2-2504-S.

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

228 Main Street, PO. Box 1200

Buzzards Bay, MA 02532

Telephone (508) 759-4441 » FAX (508) 759-4475
www.groundwateranalytical.com

CHAIN-OF-CUSTODY RECORD
AND WORK ORDER

N9 083050
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REMARKS / SPECIAL INSTRUCTIONS

DATA QUALITY OBJECTIVES

CHAIN-OF-CUSTODY RECORD

MA DEP MCP Data Enhancement Affirmation

ovis A No MCP Data Certification is required.

TYES TANO MCP minimus
have been met fur
{Metals, hexavalent chrom

require one malrix spike per 20 samples)

Oves V:,.O MCP Drinking Water samples required.

QcC requirements
ect.

- {Require collection of contingent duplicate samples.
Trip blanks are also required, if VOA samples collected)

Signature: .

1 and Cyanide analyses

Regulatory Program

State  Standard Deliverables
OCT XMCP GW-1/5-1 [ PWS Form
OME  [OMCP GW-2/S-2 OMWRA

| WA OnvsTaRs g

CfoONH O Drinking Water

M ONY  [QWastewater

__ ORI (3 Waste Disposal

. OVT O Dredge Material
D__. G

Project Specific QC

Many regulatory programs and EPA methods require project
specific QC. Project specific QC inciudes Sample Duplicates,
Matrix Spikes, and/or Matrix Spike Duplicates. Laboratory QC is
not project specific unless prearranged. Project specific QC
samples are charged on a per sample basis. Each MS, MSD

Project Specitic QC Required Selection of QC Sample

0O Sample Duplicate {1Please use sample:
3 Matrix Spike

O Matrix Spike Duplicate

and Sampie Duplicate requires an additional sample aliquot. | {{ -

NOTE: All samples submitted subject to Standard Terms and Conditions on reverse hereof.

&

Relinquished by Sampler: Date Time Received by: Receipt Temperature:
T ~N 5 | e e Refrigerated G g

e «vu\\\«.\._/.:%u 25 Crbcommandes ) <

Relinquighed by: Date Time | Received by: Container Count:

\h

;s

\w. U.\w.\w _ \:\_n\.

Relinquidhed by: ~— " Dee Time | RéCeivéd By Laboratory: Shipping/Airbill
H [ Number:
_ i o™~
Method of w:_uﬂmzﬁw» Courier [J Express Mail [] FederdHEx ress m:mﬁmg Seal
T umber:
O UPS O Hand O




GROUNDOWATER S s e
P.Q. Box 1200
ANALYTICAL
Buzzards Bay, MA 02532
Telephone (508) 759-4441

January 19, 2004 FAX (508) 759-4475
www.groundwateranalytical.com

Ms. Maria Meleschnig
Resource Control Associates
474 Broadway

Pawtucket, R 02860

LABORATORY REPORT

Project: Santos / Village St./A6550
Lab ID: 68687

Received: 01-12-04

Dear Maria:

Enclosed are the analytical results for the above referenced project. The project was processed for
Priority 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 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
repreduced in its entirety.

| attest under the pains and penalties ot perjury that, based upon my inquiry of those individuals
immediately responsibie tor 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,

EH)/smd
Enclosures




WATER

GROUND
ANALYTICAL

Sample Receipt Report

Santos / Village 5t./A6550 Delivery: GWA Courier Temperature: 2'C
Resource Control Associates Airbill: n/a Chain of Custody: Present
63687 Lab Receipt: 01-12-04 Custody Seal(s): n/a

2 .X“;'

/9/04 13:00

MA DEP EPH with PAHs

589 (78" Soil 1
Con 1D Conlainer Vendor QC Lot Preserv QC Lot Prep
356530 | 120 mL Amber Glass|  Proline BX10489 None n/a nfa

5B-12 {677}

/8/04 14:30

MA DEP EPH with 4PAHs

68687-2 1
Con ID Container ! Vendor QC Lot Preserv QC Lot Prep Ship
€356529 | 120 mL Amber Glass| Proline | BX10489 None nfa n/a nfa

1/9/04 14:00

68687-3 | SB-11 (@17} Soil MA DEP EPH with 4PAHs
, Conl1D Contai Vendor QC Lot Preserv QC Lot Prep Ship
| €356512 | 120 mL Amber Glass| Proline | BX10489 None nfa nfa nfa

686874 | SB-b (1-2") Soil 1/9/04 10:15 |MA DEP EPH with 4PAHS
Con ID Contai Vendor QC Lot Preserv QC Lot Prep Ship
C356534 | 120 mL Amber Glass| Proline BX10489 None nfa n/a nfa

5B-13 (1-2

1/9/04 0:00

Ma DEP EPH

with 4PAHs

Soil
Con ID Container Vendor QC Lot Preserv QU Lot Prep Ship
C322760 250 mL Glass Proline BX10282 None nfa nfa 11-13-03

68687-6 | 5B-9 (78" Soil 1/9/04 13:00 |EPA 6010B Pb Zn Totzl
Con ID Container Vendor QC Lot Preserv QC Lot Prep Ship
306123 250 mk Glass Proline BX10449 None n/a na n/a

5B-7 {1-27)

EPA 60108 Ph Total

| 686877
i Con 1D Container Vendor Preserv QC Lot Prep Ship
[ Cas1124 250 mL Glass Proline None n/a n/a n/a

1/9/04 10:35

6B687-8 | SB-7(5-6" EPA 6010B Pb Toml
Con ID Container Vendor Preserv QC Lot Prep Ship
368333 250 mk Glass Proline BX10401 None nfa na n/a

SB-5 (3-2")

EPA 6010B Pb Total

i ConlD Container Vendor | QClot | Preserv QClot | Prep Ship
| 368832 250 mL Glass Proline | BX10401 None na | na nfa

i Y T
68687-10 | SB-5 (7-87) Soil 1/5/04 10:00 |EPA 60108 Pb Total

Con ID Conlainer Vendor | QC Lot Preserv QC Lot Prep Ship

368827 250 mL Glass Proline BX10401 None n/a n/a nfa

|'J,\:k

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



GROUNDWATER
ANALYTICAL

Project: Santos / Village St./A6550
Resource Control Associates

Client:
Lab ID:

68687

Sample Receipt Report (Continued)

Delivery:
Airbill:
Lab Receipt:

01-12-04

GWA Courier

Temperature: 2'C
Chain of Custody: Present
Custody Seal(s): n/a

sethiod

6B687-11

1/9/04 12:00

EFA 60108

SB-8 (739 Soil Ph Total
ConID Container Yendor QC Lot Preserv QC Lot Prep Ship
C368826 250 mL Glass Proline BX10401 None ! nfa n/a n/a

L b1D

f%" =

68687-12

SB-10(1-2"

1/9/04 13:30

EPA 6010B PI

b Total

Soil
Con ID Container Vendor QC Lot Presery QC 1o Prep Ship
368825 | 250 mL Glass Proline | BX10401 None nfa nfa nfa

5B-12{6-7"

1/9/04 14:30

EPA 6010B

| 68687-13 $oil As Total _
| ConID Container Vendor | QC Lot Preserv QC Lot Prep ship | [
- C368828 250 ml. Glass Proline | BX10401 Nore | nfa na na | i

T RediD
SB-11 (0-1%

1/9/04 14:00

EPA 6010B

Con 1D Container Vendor | QC Lot Preserv QcC Lot
C368831 250 mL Glass Proline | BX10401 None nfa

L
k

68687-15

5B-11 {6-77)

£

EPA 6010B

1/9/04 14:10 As Total
Con ID Container Vendor QU Lt Preserv | QClLot Prep Ship
368824 250 mL Glass Proline | BX10401 None | nfa n/a na

1//04 10:15

EPA 6010B

68687-16 | SB-6 (1-27) -
Con ID Container Vendor | QClot Preserv QC Lot {  Ship [
C368829 250 mL Glass Proline | BX10401 None nfa i nfa |

Soil

1/9/04 10:20

5B8-6 (787 EPA 6010B As Total
ConiD Container Vendor QC Lot Preserv QC Lot Prep Ship
322761 250 mL Glass Proline | BX10282 None n/a nfa 111303

Fieli ity

1/9/64 14:50

SB-13 (1-2")

| soil EPA 60108 As Total
" ConlD Container Vendor | QClot | Preserv QC Lot Prep | Ship w,
368834 250 mL Glass Profine | BX10401 None n/a n/a | nha ‘
1D : e R
686B87-191 SB13(6-77) EPA 6010B As Total
Con 1D Conlainer Vendor QC Lot Presery QC Lot Prep Ship
. 368830 250 mL Glass Proline BX10401 None ! n/a n/a nfa

SB-11 (6-7°) MS

EPA 60108

. 68687-20 As Total
""Con D Container Vendor | QC Lot Preserv QC Lot Prep | Ship
| €322759 250 mi Glass Proline BX10282 None n/a n/a | 111303
e “fﬁehﬂﬂ R = Sam ed | oMethod T s = :
6BAB7-21 | SB-9(7-8") M5 Soil 1/9/04 13:00 |EPA 60108 Zn Ph Total i
" ConlID Container Vendor QC Lot Preserv | QClot ;,  Prep Ship !
. C381128 250 mL Glass Proline : BX93163 None n/a na nfa

oo
[

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



GROUNDWATER
ANALYTICAL

Data Certification

Project: Santos / Village 5t./A6550 Lab ID:
Client: Resource Controf Associates Received:

68687
01-12-04 17:15

. MADEP:Compendium-of Analytical Methods

Project Location:  n/a MA DEP RTN:

ﬁla

This Form provides certifications for the following data set:
MA DEP EPH: 68687-01,-02,-03,404,-05
EPA 6010B: 68687-06,-07,-08,-09,-10,-11,-12,-13,-14,-15,-16,+17,-18,-19,-20,-21
Sample Matrices: Groundwater { )} Soil/Sediment (X) Drinking Water ( ) Other ( )
CP S 8260B () 8151A () 8330 () 6010B {X) 7470A/1A ()
8270C ( ) 8081A () VPH () 6020 9012A ()
8082 () 8021B ( ) ) Other { )
ease Tracking: pber (RENY, itknows .

2A {Equivalent 109014

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?

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 narmative 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 Guidefines
for the Acquisition and Reporting of Analytical Data?

Yes

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

Yes

A response to questions E and F below is required for "Presumptive Certainty” status.

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

No

F. Were results for all analyte-list compounds/elements 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 penaities of perjury that, based upon my persoenal
inquiry of those responsible for obtainWe information, the material contained in this

analyticat report is, to the best of my k ledge and belief, accurate and complete.
]

Signature: / Position: Operations Manager
Printed Name: Eric H. Jénsen Date: 01-19-04

W/

Groundwater Analvtical Inc.. P.O. Box 1200 2728 Main Street Buzzards Bav. MA 02532

.
wlith,



GROUNDWATER
ANALYTICAL

Massachusetts DEP EPH Method
Extractable Petroleum Hydrocarbons by GC/FID

Field 1D: SB9 (78" Matrix: Soil
Project: Santos / Village 5t./A6550 Container: 120 mL Amber Glass
Client: Resource Control Associates Preservation: Cool
Laboratory ID:  68687-01 QC Batch 1D: EP-1800-M
Sampled: 01-09-04 13:00 Instrument 1D: GC-7 HP 5890
Received: 01-12-04 17:15 Sample Weight: 16 g
Extracted: 01-12-03 08:00 Final Volume: 1mL
Analyzed (AL):  01-15-04 03:15 % Solids: 83
Analyzed (AR):  01-15-04 03:58 Aliphatic Dilution Factor: 1
Analyst: AG Aromatic Dilution Factor: 1
n-C9 to n-C18 Aliphatic Hydrocarbons ' BRL )
n-C19 to n-C36 Aliphatic Hydrocarbons ! BRL i
n-C11 1o n-C22 Aromatic Hydrocarbons *° { BRL !
IUJH;SLLM n-C11 to n-C22 Aromatic Hydrocarbons *
91-20-3 Naphthalene ' BRL 0.58
91-57-6 2-Methylnaphthalene [ BRL 0.58
85-01-8 Phenanthrene : BRL 0.58
| 83329 Acenaphthene | BRL 0.58
i 208-96-8 Acenaphthylene i o ~ BRL 0.58
" 8673-7 Fluorene i BRL 0.58
i 126-12-7 Anthracene BRL 0.58
206-44-0 Flucranthene BRL 0.58
129000 Pyrene BRL 0.58
56-55-3 Benzo[alanthracene BRL 0.58
218019 Chrysene BRL 0.58
205-99-2 Benzolblfluoranthene BRL 0.58
207-08-9 Benzolkifluoranthene BRL 0.58
50-328 Benzo[a]pyrene BRL 0.58
193-39-5 Indeno[1,2,3-c,d]pyrene BRL 0.58
53-70-3 Dibenzofa,h]anthracene BRL 0.58
191-24-2 Benzolg,h,ijperylene BRL 0.58
Fractionation: 2-Fluorobiphenyl . . 40-140 %
2-Bromonaphthalene 3.1 2.8 90 % 40 - 140 %
Extraction: Chloro-octadecane 3.1 2.2 1% 40-140%
ortho -Terphenyl 31 2.5 | 80 % 40-140 %
1. Were all QA/QC procedures required by the method followed? Yes
2. Were all performancefacceptance standards for the required QA/QC procedures achieved? Yes
3. Were any significant modifications made to the method, as specified in Section 11.3.1.12 No
Method non-conformances indicated above are detailed below on this data report, or in the accompanying project namative and project quality
control report. Release of this data is authorized by the accompanying signed project cover letter. The accompanying cover letter, project narative
! and quality control report are considered part of this data report.

Method Reference:

Report Notations:

o~ ot

Method for the Determination of Extractable Petroleumn Hydrocarbons, MA DEP (1998).
Sample extraction performed by microwave accelerated solvent extraction technique. 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.

1 Hydrocarbon range data excludes concentrations of any surmogatefs) and/or internal standards eluting in that range.

[ nC11 to n-C22 Aromatic Hydrocarbons range data excludes the method target analyte concentrations.

.
[

Ty D, 1733\ 3730 hde o C2oeod Do il Dce. A A AN



GROUNDWA
ANALYTICAL

Massachusetts DEP EPH Method
Extractable Petroleum Hydrocarbons by GC/FID

Field ID: SB-12 (6-7%) Matrix: Soil

Project: Santos / Village St./A6550 Container: 120 mL Amber Glass
Client: Resource Control Associates Preservation: Cool

Laboratory ID:  68687-02 QC Batch D¢ EP-1800-M

Sampled: 01-09-04 14:30 Instrument 1D: GC-7 HP 5890
Received: 01-12-04 17:15 Sample Weight: 15g

Extracted: 01-12-03 08:00 Fina! Volume: Tmt

Analyzed (AL): 01-15-04 04:4% % Solids: B4

Analyzed (AR): 91-15-04 05:24 Aliphatic Dilution Factor: 1

Analyst: AG Aromatic Dilution Factor:

n-C9 to n-C18 Aliphatic Hydrocarbons
n-C19 to n-C36 Aliphatic Hydrocarbons ¥
n-C11 to n-C22 Aromatic Hydrocarbons **

Unadiusted n-C11 to n-C22 Aromatic Hydrocarbons t

Naphthalene BRL mg/Kg 0.58
2-Methylnaphthalene BRL mg/Kg 0.58
Phenanthrene BRL mg/Kg 0.58
Acenaphthene BRL mg/Kg 0.58

Fractionation:

T 40-140 %

2-Fluorobiphenyl 3.1 3.1
2-Bromonaphthalene 3.1 3.2 102 % 40-140 %
Extraction: Chloro-octadecane 3.1 23 76 % 40-140 %
93 % 40 - 140 %

ortho -Terpheny! 3.1 2.9

1. Were all QA/QC procedures required by the method followed? Yes

2. Were alt performancefacceptance standards for the required QA/QC procedures achieved? Yes
3. Were any significant modifications made to the method, as specified in Section 11.3.1.12 No

Method non-conformances indicated above are detailed below on this data report, or in the accompanying project namrative and project quality
control report. Release of this data is authorized by the accompanying signed project cover letter. The accompanying cover letter, project narrative
and quality control report are considered part of this data report.

Method for the Determination of Extractable Petroleun Hydrocarbons, MA DEP (1998).
Sample extraction performed by microwave accelerated solvent extraction technique. 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.

+ Hydrocarbon range data excludes concentrations of any surrogatels) and/or intemal standards eluting in that range.
¢ nC11 to nC22 Aromatic Hydrocarbons range data excludes the method target analyte concentrations.

Report Notations: BRL
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GROUNDWATER
ANALYTICAL
Massachusetts DEP EPH Method

Extractable Petroleum Hydrocarbons by GC/FID

Field 1D: SB-11 (-1 Matrix: Soil

Project: Santos / Village St./A6550 Container: 120 ml Amber Glass
Client: Resource Control Associates Preservation: Cool

Laboratory ID:  68687-03 QC Batch 1D: EP-1800-M

Sampled: 01-09-04 14:00 Instrument 1D: GC-7 HP 5890
Received: 01-12-04 17:15 Sample Weight: 15 g

Extracted: 01-12-03 08:00 Final Volume: imlL

Analyzed (AL:  01-15-04 06:07 % Solids: 83

Analyzed (AR): 01-15-04 06:50 Aliphatic Dilution Factor: 5

Analyst; AG Aromatic Dilution Factor: §

n-C9 to n-C18 Aliphatic Hydrocarbons !

n-C19 to n-C36 Aliphatic Hydrocarbons * 360 mg/Kg 180
n-C11 o n-C22 Aromatic Hydrocarbons *° 430 mg/Kg 180
Unadjusted n-C11 to n-C22 Aromatic Hydrocarbons © | 640 [ mg/Kg | 180

Naphthalene

2-mMethylnaphthalene BRL mg/Kg 2.9
. 85-018 Phenanthrene 30 mg/Kg 2.9

| 83-32-9 Acenaphthene BRL mg/Kg 2.9

7 = A unuﬂd .. e = R i & 7

Fractionation: 2-Fluorobiphenyl d d 40 - 140 %

2-Bromonaphthalene 3.1 d d 40-140 %
Extraction: Chloro-octadecane 3.1 d d 40-140 %

ortho -Terphenyl 3.1 d d 1 40-140 %
1. Were all QA/QC procedures required by the method followed? Yes
2. Were all performance/acceptance standards for the required QA/QC procedures achieved? No
3. Were any significant modifications made to the method, as specified in Section 11.3.1.7¢ No

Method non-conformances indicated above are detailed below on this data report, or in the accompanying project namative and project quality
control report. Release of this data is authorized by the accompanying signed project cover letter. The accompanying cover letter, project namative
and quality control report are considered part of this dat report.

Method Reference:  Method for the Determination of Extractable Petroleum Hydrocarbons, MA DEP (1998).
Sample extraction performed by microwave accelerated solvent extraction technique. 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
retiably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.
1 Hydrocarbon range data excludes concentrations of any surrogate(s) and/or internal standards eluting in that range.
0 nC11 to n-C22 Aromatic Hydrocarbons range data excludes the method target analyte concentrations.

d Surrogate recovery not measurable due to required sample dilution.

w |

~ o d e Al Aimal e DY Boav 19900 078 AMain Streat Rurrardc Bav AMA D751



GROUNDWATER
ANALYTICAL

Massachusetts DEP EPH Method
Extractable Petroleum Hydrocarbons by GC/FID

Field 1D: SB-6 (1-27) Matrix: Soil
Project: Santos / Village St./A6550 Container: 120 mL Amber Glass
Client: Resource Control Associates Preservation: Cool
Laboratory 1D:  68687-04 QC Batch ID: EP-1800-M
Sampled: 01-09-04 10:15 Instrument 1D: GC-7 HP 5890
Received: 01-12-04 17:15 Sample Weight: 15g
Extracted: 01-12-03 08:00 Final Volume: TmL
Analyzed (ALy:  01-15-04 0B:17 % Solids: 85
Analyzed (AR):  01-15-04 09:00 Aliphatic Difution Factor: 1
Analyst: AG Aromatic Dilution Factor: 1
mwm ok
n-C9 to n-C18 Aliphatic Hydrocarbons
n-C19 to n-C36 Aliphatic Hydrocarbons * 270 mgKg 34 ;
| n-C11 10 n-C22 Aromatic Hydrocarbons ' ° 210 mg/Kg 34 |

240 [ mgkg | 34 |

] Unadijusted n-C11 to n-C22 Aromatic Hydrocarbons '

Naphthalene i
2-Methylnaphthalene
Phenanthrene
Acenaphthene

Fractionation: 2-Fluorobiphenyl 40-140 %
2-Bromonaphthalene 3.1 2.2 72 % 40-140 %

| Extraction: Chloro-octadecane 3.1 1.6 53 % 40-140 %
} ortho -Terphenyl 3.1 19 61 % 40-140 %

1. Were all QA/QC procedures required by the method followed? Yes

2. Were all performance/acceptance standards for the required QA/QC procedures achieved? Yes
3. Were any significant modifications made to the method, as specified in Section 11.3.1.17 No

Method non-conformances indicated above are detailed below on this data report, or in the accompanying project narrative and project quality
control report. Release of this data is authorized by the accompanying signed project cover letter. The accompanying cover letter, project narative
and guality control report are considered part of this data report.

Method Reference:  Method for the Determination of Extractable Petroleum Hydrocarbons, MA DEP (1998).
Sample extraction performed by microwave accelerated solvent extraction technique. 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.
Hydrocarbon range data excludes concentrations of any surrogate(s) and/or internal standards eluting in that ange.
0 nC11 to =C22 Aromatic Hydrocarbons range data excludes the method target analyte concentrations.
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GROUNDWATER
ANALYTICAL

Massachusetts DEP EPH Method
Extractable Petroleum Hydrocarbons by GC/FID

Field ID: $B-13 (1-29 Matrix: Soil

Project: Santos / Village $1./A6550 Container: 250 ml Glass
Client: Resource Control Associates Preservation: Cool
Laboratory ID:  68687-05 QC Batch 1D: EP-1300-M
Sampled: 01-03-04 00:00 Instrument 1D: GC-7 HP 5390
Received: 01-12-04 17:15 Sample Weight: 15 g
Extracted: 01-12-03 08:00 Final Volume: 1mlL
Analyzed (AL):  01-15-04 09:43 % Solids: 90

Analyzed (AR):  01-15-04 10:26 Aliphatic Dilution Factor:

Analyst: AG Aromatic Dilution Factor: 1

| n-(9 ta n-C18 Aliphatic Hydrocarbons '

BRL

n-C19 to n-C36 Aliphatic Hydrocarbons ' 9% mgKg | 13
| n-C11 to n-C22 Aromatic Hydrocarbons *° 71 mg/Kg | 33

SCASN 11 - Reporting Lirit
91-20-3 0.55
| 91-57-6 ' 2-Methylnaphthalene . BRL mg/Kg 0.55

85018 Phenanthrene

83-32-9 Acenaphthene

Fractionation: 2-Fluorobiphenyl . . 86 % 40-140 % :
2-Bromonaphthalene 2.9 2.7 ! 92 % 40-140 % !

Extraction: Chlorooctadecane 2.9 2.2 76 % 40-140 % i
ortho -Terphenyl 29 3.0 104 % 40-140 %

! 2. Were all performance/acceptance standards for the required QA/QC procedures achieved?
3. Were any significant modifications made to the method, as specified in Section 11.3.1.12

Yes
Yes
No

Method nonconformances indicated above are detailed below on this data report, or in the accompanying project namative and project quality
| control report. Release of this data is authorized by the accompanying signed project cover letler. The accompanying cover letter, project narrative
L and quality control report are considered part of this data reporn.

Method Reference:

Report Notations:

Method for the Determination of Extractable Petroleum Hydrocarbons, MA DEP (1998).
Sample extraction performed by microwave accelerated sotvent extraction kechnique. Results are reported on a dry weight basis.

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

t Hydrocarbon range data excludes concentrations of any sunogate(s) and/or internal standards eluting in that ange.
0 nC11 to n-C22 Aromatic Hydrocarbons range data excludes the method target analyte concentrations.

Groundwater Analvtical Inc.. P.O. Box 1200, 228 Main Street. Buzzards Bay, MA 02532
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GROUNDWATER
ANALYTICAL

Trace Metals

Field ID: $B-9 (7-8" Matrix: Soil
Project: Santos / Village St./A6550 Containen 250 mi Glass
Client: Resource Control Associates Preservation: Cool
Labomtory ID:  68687-06 Percent Solids: 75
Sampled: 01-09-04 13:00
Received: 01-12-04 17:15
Analysis Method QC Batch iD Prep Method Prepared Sample Weight Instrument 1D Analyst
EPA 60108’ MB-0312:5 EPA 30508 01-13-04 10:45 05¢g ICP-1 PE 3000 CRL
7439-92-1 | Lead, Total 19 mg/Kg 01-14-04 11:37 EPA 6010B'
7440-66-6 i Zing, Total 160 mg/Kg 01-14-04 11:36 EPA 60108’
Method Reference:  Test Methods for Evaluating Solid Waste, US EFA, SW-846, Third Edition, Update 11l (1996).
Results are reported on a dry weight basis.
Reporl 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.
DF  Dilution Factor.
P T Y PP R
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GROUNDWATER
ANALYTICAL

Matrix Spike
Trace Metals e .
Field 1D: S8-%7-8" Parent Sample Matrix Spike
Project: Santos / Village St./A6550 Laboratory ID: 6868706 68687-21
Client: Resource Control Associates Sampled: 01-09-04 13:00 01-09-04 13:00
Matrix: Soil Received: 01-12-04 17:15 01-12-04 17:15
Container: 250 mL Glass % Solids: 75 67
Preservation:  Cool
sample Type Method OCBatch 1D Prep Method Erepared Weight DE  Analyred Instrument iD Analyst
Matrix Spike EPA 6010B EPA 3051 01-13-04 10:45 01-14-04 11:47 HCP-1 PE 3000 CRL

7439921

MM0312-5 D5g 1

Lead

| 140 V 75125%

19

7440-65-6

160 140 107 % T 7525%

Zinc

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 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.
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GROUNDWATER
ANALYTICAL

Trace Metals

Field ID: SB-7 (1-29 Matrix: Soil

Project; Santos / Village St./A6550 Container: 250 ml Glass

Client: Resource Control Associates Preservation: Cool

Laboratory 1D:  68687-07 Percent Solids: 93

Sampled: 01-69-04 10:30

Received: 01-12-04 17:15

Analysis Method QC Batch 1D Prep Method Prepar: Sample Weight Instrument ID Analyst
EPA 60108’ MB-0312-5 EPA 30508 ICP-1 PE 3000 CRL

7439921 Lead, Total

011404 12:02

EPA 60108’

Method Reference:

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

DF  Dilution Factor.
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GROUNDWATER
ANALYTICAL

Trace Metals

Field 1D: SB-7(5-6" Matrix: Soil

Project: Santos / Village St./A6550 Container: 250 mL Glass

Client: Resource Control Associates Preservation: Cool

Laboratory tD:  68687-08 Percent Solids: 85

Sampled: 01-09-04 10:35

Received: 01-12-04 17:15

Analysis Method QC Baich 1D Prep Method Prepared Sample Weight Instrument | Analyst

EPA 60108'

MB-0312-5 EPA 3050B 01-13-04 10:45 05g 1CP-1 PE 3000 CRL

EPA 60108° |

| 7439.92-1 lead, Total | 36 [ mgkg | 12 01-1404 12:08

Meihod Reference:  Test Methods for Evaluating Solid Waste, US EPA, SW-B46, Third Edition, Update Ili (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
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

DF  Dilution Factor.
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GROUNDWATER
ANALYTICAL

Trace Metals

Field ID: SB-5 (i-29 Matrix: Soil

Project: Santos / Village St./A6550 Container: 250 mL Glass

Client: Resource Control Associates Preservation: Cool

Laboratory ID:  68687-09 Percent Solids: 92

Sampled: 01-09-04 09:50

Received: 01-12-04 17:15

Analysis Method QC Bach 1D Prep Method Prepared Sample Weight Instrument [T Analyst

EPA 60108’ MB-0312-5 EPA 3050B 01-13-04 10:45 05g ICP-1 PE 3000 CRL

01-14-04 12:13

T

i
224
|

7439921 Lead, Total i EPA 6O10B" |

Method Reference:  Test Methods for Evaluating Solid Waste, US EPA, $W-846, Third Edition, Update I1t {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.
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GROUNDWATER
ANALYTICAL

Trace Metals

Field 1D SB-5 (7-8" Matrix: Soil

Project: Santos / Village $t./A6550 Container: 250 mL Glass

Client: Resource Control Associates Preservation: Cool

Laboratory ID:  68687-10 Percent Solids: 82

Sampled: 01-09-04 10:60

Received: 01-12-04 17:15

Anatysis Method QC Batch 1D Prep Method Prepared Sample Weight Instrument 1D Analyst

EPA 60108’ MB-0312-5 EPA 30508 01-13-04 10:45 05g \CP-1 FE 3000 CRL
7439921 Lead, Total BRL | mg/Kg 12 01-14-04 18:02 |

Method Reference:

Report Nofations:

Croundwater Analviical Inc PO Bay 17200 7278 AMain Straot Ritvrardc Bav AAA 9 CTD

Test Methoxds for Evaluating Solid Waste, LS EPA, SW-846, Third Edition, Update Nl (1996).

Results are reported on a dry weight basis.

BRL Indicares 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: SB-8 (7-8" Matrix: Soil

Project: Santos / Village St/A6550 Container: 250 mL Glass

Client: Resource Control Associates Preservation: Cool

Laboratory ID:  68687-11 Percent Solids: 83

Sampled: 01-09-04 12:00

Received: 01-12-04 17:15

Analysis Method QC Batch ID Prep Method Prepared Sample Weight Instrument D Analyst

EPA 60108 MB-0312-5 EPA 3050B 01-13-04 10:45 0.58 ICP-1 PE 3000 CRL
7439-92-1 Lead, Total 01-1404 18:07 | EPA 60108

Method Reference:

Report Notations:

Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update H1 (1996).
Results are reported on a dry weight basis.

BRL Indicates concentration, if any, is below reposting 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.
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GROUNDWATER
ANALYTICAL

Trace Metals

Field ID: SB-10 (1-27%) Matrix: Soil

Project: Santos / Village St/A6550 Container: 250 ml. Giass

Client: Resource Control Associates Preservation: Cool

Laboratory ID:  68687-12 Percent Solids: 85

Sampled: 01-09-04 13:30

Received: 01-12-04 17:15

Analysis Method 0OC Barch ID Prep Method Prepared Sample Weight Instrument tD Analyst

EPA 60108’ MB-0312:5 EPA 30508 01-13-D4 10:45 05g 1CP-1 PE 3000 CRL

7439-92-1 76 mg/Kg
Method Reference:  Test Methods for Evaluating Solid Waste, US EPA, SW-B46, Third Edition, Update 1l (1996).
Results are reported on a dry weight basis.

Lead, Total { 011404 1813 EPA 6G10B'

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.

ey
i}

~~ b oa gl e YN Do 1MAN YO At Crarvdk Decsmnmnrds Dae, AAA AT



GROUNDWATER
ANALYTICAL

Trace Metals

Field ID: SB-12 (6-77) Matrix: Soil

Project: Santos / Village St./A6550 Container: 250 mL Glass

Client: Resource Control Associates Preservation: Coot

Laboratory ID:  68687-13 Percent Solids: 84

Sampled: 010304 14:30

Received: 01-12-04 17:15

Analysis Method QC Batch ID Prep Method Prepared Sample Weight instrument 1D Analyst
ICP-1 FE 3000 CRL

EPA 60108’ MB-0312-5 EPA 3050B 01-13-04 T0:45

7440382 | Arsenic, Total 1T 15 " mgkKg

Method Reference:  Test Methods for Evaluating Solid Waste, US EPA, SW-B46, 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.

DF  Dilution Factor.

— g e a2t N DY Do AN V10 A dn o Chrmrd Divoarmerde s AAA ADCAIND



GROUNDWATER
ANALYTICAL

Trace Metals

Field ID: §B-11 (0-1") Matrix: Soil
Project: Santos / Village SL./AB550 Container: 250 ml Glass
Client: Resource Conirol Associates Preservation: Cool
Laboratory ID:  68687-14 Percent Solids: 83
Sampled: 01-09-04 14:00
Received: 01-12-04 17:15
Analysis Method QC Batech 1D Prep Method Prepar: Sample Weight Instrument ID Analyst
EPA 60108’ MB-03125 EPA 3050B 071-13-04 10:45% 05g CP-1 PE 3000 CRL
= i i Mr:-rm 1

7440382

3

01-14-04 12:49 EPA 6010B'

Arsenic, Total
Method Reference:  Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update HI (1996).
Resulls 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 laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.
DF  Dilution Factor.
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GROUNDWATER
ANALYTICAL

Trace Metals

Field I1D: SB-11 (6-7") Matrix: Soil

Project: Santos / Village St/A6558 Container: 250 mlL Glass

Client: Resource Control Associates Preservation: Cool

taboratory ID:  68687-15 Percent Solids: 85

Sampled: 01-09-04 14:10

Received: 01-12-04 17:15

Anatysk QC Batch 1D Prep Method Prepared Sample Weight I 1 Anaiyst

EPA 60108 MB-0312-5 EPA 30508 O1-13-04 10:45 05g FCP-1 PE 3000 CRL

7440-38-2 Arsenic, Total ~ BRL mé/i(g 01-1404 11552 | EPA 5071031

Method Reference:  Test Methods for Evaluating Solid Waste, US EPA, 5W-846, Third Edition, Update Il {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.
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GROUNDWATER
ANALYTICAL

Matrix Spike
Trace Metals
Field ID: SB-11 (6-71 Parent Sample Matrix Spike
Project: Santos / Village St./A6550 Laboratory 1D: 68687-15 68687-20
Client: Resource Control Associates Sampled: 01-09-04 14:10 01-09-04 14:10
Matrix: Soil Received: 01-12-04 17:15 01-12-04 17:15
Confainer: 250 mL Glass % Solids: 85 81
Preservation:  Cool
Sample Type Method QCBatch 1D Prep Method Prepared Weight DF  Anal Instrument 1D Analyst
Matrix Spike EPA 60108 MMD3125 EPA 3051 011304 10:45 05g 1 01-1404 11:58 ICP-1 PE 3000 CRL

BRL 130 120 | 92 %

75-125% EPA 6010B

| 7440382 |  Arsenic

Method Reference: Test Methods for Evatuating 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.
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GROUNDWATER
ANALYTICAL

Trace Metals

Field ID: SB-6 (1-2) Matrix: Soil

Project: Santos / Village SL/A6550 Container: 250 mL Glass

Client: Resource Control Associates Preservation: Cool

Laboratory 1D:  68687-16 Percent Solids: 85

Sampled: 01-09-04 10:15

Received: 01-12-04 17:15

Analysis Method QC Batch ID Prep Method Prepared Sample Weight Instrument ID Analyst

EPA 6010B' MB-0312-5 EPA 30508 01-13-04 10:45 058 ICP-1 PE 3000 CRL

7440-38-2 12

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

Arsenic, Total 011404 12:55 | EPA 60108

Report Notations: BRL Indicates conceniration, 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.
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GROUNDWATER
ANALYTICAL

Trace Metals

Field ID: SB-6 (7-81 Matrix: Soil

Project: Santos / Village St./A6550 Container: 250 mL Glass

Client: Resource Control Associates Preservation: Cool

Laboratory Il:  68687-17 Percent Solids: 66

Sampled: 01-09-04 10:20

Received: 01-12-04 17:15

Analysis Method QC Batch 1D Prep Method Prepared Sample Weight Instrument 1D Analyst
EPA 60108 MB-0312-5 EPA 3050B 01-13-04 10:45 D.5g ICP-1 PE 3000 CRL

|01-14-'6;1m1§:00 EPA 6010B' |

7440—38—2 Arsenic, Total ‘r‘ng/Kg &

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 mutine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

DF  Dilution Factor.
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GROUNDWATER
ANALYTICAL

Trace Metals

Field tD: SB-13 (1-2% Matrix: Soil

Project: Santos / Village $t./A6550 Container: 250 mL Glass

Client: Resource Control Associates Preservation: Cool

Laboratory ID:  63687-18 Percent Solids: 90

Sampled: 01-09-04 13:50

Received: 01-12-04 17:15

Analysis Method QC Batch ID Prep Method Prepared Sample Weight Instrument 1D Analyst
MB-03125 01-13-04 10:45 05g ICP-1 PE 3000 CRL

EPA 30508

EPA 60108

r 7440-36-2

Arsenic, fofal } 4.4

| Avalyz
01-14-04 13:05

EPA 60108’

Method Reference:  Test Methods for Evaluating Solid Waske, LS EPA, SW-846, Third Edition, Update [Il (1996).
Results are reperted on a dry weight basis.
Reporl Notations: BRL Indicates concentration, i 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.
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GROUNDWATER
ANALYTICAL

Trace Metals

Field 1D: SB-13 (6-7") Matrix: Soil

Project: Santos / Village St./A6350 Container: 250 mL Glass
Client: Resource Control Associates Preservation: Cool
Laboratory 1D:  68687-19 Percent Solids: 74

Sampled: 01-09-04 00:00

Received: 01-12-04 17:15

Analysis Method QC Batch 1D Prep Method Prepar: Sample Weight Instrument |D

EPA 6010B MB-0312-5 EPA 30508 01-13-04 10:45 05g ICP-1 PE 3000

01-14-04 13:10 |

Arsenic, Total T 2.0 ] i mglKg

Method Reference:  Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update HI (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 laboratory operating conditions. Reporting limits are adjusted for sample size and dilution.

DF  Dilution Factor.
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GROUNDWATER
ANALYTICAL

Project Narrative

Project: Santos / Village St./A6550 Lab ID: 68687
Client: Resource Control Associates Received: 01-12-04 17:15

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

1. The Matrix Spike for Lead was performed on sample 68687-21 as discussed with Tim Nevins, 01-14-04.

0 formncesandobservaﬁmls _

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 60108 Note: Samples 68687-06,-07,-08,-09,-10,-11,-12,-13,-14,-15,-16,-17,-18,-19,-20,-21. Samples were
analyzed for selected target analytes, as requested by client.

2. MA DEP EPH Non-conformance: Sample 68687-03. Sample had surrogate recoveries outside recommended
limits due to required sample dilution.

3. MA DEP EPH Note: Sample 68687-03. Sample was diluted prior to analysis. Dilution was required to keep all
target analytes within calibration.

4, MA DEP EPH Note: Samples 68687-02,-03,-04,-05. Samples were analyzed for only carbon range analytes and

four Fuel Oil No.2/Diesel Fuel PAH analytes, as requested by client.

Grolindwater Analvtical Inc PO Roy 1200 2278 Main Streat Biizzarde Bav MA O2529
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GROUNDWATER
ANALYTICAL

Quality Assurance/Quality Control

i_ﬂ. T
1

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



GROUNDWATER
ANALYTICAL

Quality Control Report
Laboratory Control Sample

Category: MA DEP EPH Method instrument 1D; GC-7 HP 5890

QC Batch ID: EP-1860-M Extracted: 01-12-04 08:00

Matrix: Soil Analyzed (AL): 01-12-04 17:44

Units: mg/Kg Analyzed (AR): 01-12-04 18:27

Analyst: AG

| n-Nonane (Co) 24 : 40- 140 %

n-Tetradecane (C,4) 26 | 40-140 %

| 629-92-5 n-Nonadecane (C;5} 2.7 40 - 140 %

112958 n-Eicosane (Cyo) 2.8 40- 140 %

' 630-02-4 I n-Octacosane (Cyg) 3.2 40-140 %
91-20.3 | Naphthalene 2.5 40-140 %
B3-32-9 Acenaphthene 27 40-140% |
120-12-7 i Anthracene T 32 40-140 %
129000 i Pyrene 31 i 40 - 140 %
218019 . Chrysene 3.2 ’ A0-140 %
Fractionation: :  2-Fluorobiphenyl ' 2.7 ! 26 40 - 140 %

v 2-Bromonaphthalene : 2.7 | 2.5 : 40-140 % i
Extraction: ¢ Chloro-octadecane i 2.7 : 2.3 | 40 - 140 % |
i ortho-Terphenyl i 2.7 ! 2.5 | 40140 % :
Method Reference: Method for the Determination of Extractable Petroleum Hydrocarbons, MA DEP {1998).
Sample extraction performed by microwave accelerated solvent exiraction echnique.
Report Notations: Al calculations performed prior b 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

Quality Control Report
Method Blank

Category: MA DEP EPH Instrument {D: GC-7 HP 5890

QC Batch 1D: EP-1800-M Extracted: 01-12-04 03:00

Matrix: Soil Analyzed (AL): 01-12-04 16:21
Analyzed (AR): 01-12-04 17:00

Analyst:

n-C9 to n-C18 Aliphatic Hydrocarbons '
n-C19 to n-C36 Aliphatic Hydrocarbons *
n-C11 to n-C22 Aromatic Hydrocarbons *°
| Unadjusted n-C11 to n-C22 Aromatic Hydrocarbons '
| 91-203 Naphthalene
91-57-6 2-Methylnaphthalene BRL 0.50
85-01-8 Phenanthrene BRL 0.50
83-32.9 Acenaphthene BRL 0.50
208-96-8 Acenaphthylene BRL 0.50
86-73-7 Fluorene BRL 0.50
120-12-7 Anthracene BRL 0.50
206-44-0 Fluoranthene BRL 0.50
125-00-0 Pyrene BRL 0.50
56-55-3 Benzolalanthracene BRL 0.50
218-01-9 Chrysene BRI 0.50
205-99-2 | Benzolbfluoranthene BRL 0.50
207-08-9 ! Benzo[klfluoranthene BRL 0.50
50-32-8 i Benzola]pyrene BRL 0.50
193-39-5 Indeno[1,2,3-c,dlpyrene BRL 0.50
53-70-3 Dibenzofa, hlanthracene BRL 0.50
191-24-2 Benzolg,h,ilperylene BRL 0.50
Fractionation: 2-Fluorobiphenyl 2.7 2.8 103 % 40-140 %
2-Bromonaphthalene 2.7 2.7 101 % 40-140 %
Extraction: Chloro-octadecane 2.7 2.0 76 % 40-140 %
ortho -Terphenyl 27 | 286 98 % 40-140 %

Method Reference:  Method for the Determination of Extractable Petroleurn Hydrocarbons, Ma DEP {1998},
Sample extraction performed by microwave accelerated solvent extraction technique.

Report Nolations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting {imit is the lowest concentration that can be
reliably quantified under routine Taboratory operating conditions. Reporting limits are adjusted for sample size and dilution.
t Hydrocarbon range data excludes concentrations of any surmogatels) and/or internal standards eluting in that mnge.
[+] nC11 to n-C22 Aromatic Hydrocarbons range data excludes the method target analyte concenirations.

il
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GROUNDWATER
ANALYTICAL

Quality Control Report

Laboratory Control Sample

Category: Metals

Matrix: Soil

Units: mg/Kg

Analysis Method QC Batch ID Prep Method Brepared lostrument 1D Anatyst

EPA 6010B MB-0312-51 EPA 3050B 01-13-04 10:45 1CP-1 PE 3000 CRL
CAS NG = Spiked —[Measred | Recovery— | OCTmits |~ Andbyzedt | - e
7440-38-2 Arsenic 110 110 26 % 80-120 % 01-14-04 11:32 EPA 6010B
7439-92-1 Lead 100 94 92 % 81-120 % 01-1404 11:32 EPA 6010B
7440-66-6 Zinc 190 170 90 % 79121 % 01-1404 11:31 EPA 6010B

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

Report Notations: Al calculations performed prior  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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GROUNDWATER
ANALYTICAL

Quality Control Report
Method Blank

Category: Metals

Matrix: Soil

Analysis Method QC Batch ID Prep Method Prepared Sample Volume Instrument 1D Analyst

EPA 60108 MB-03125B EPA 3050B 01-13-04 10:45 058 1CP-1 PE 3000 CRL

€AS Number | Analyte . | Concentration Units DF | “Analyzed -
7440-38-2 Arsenic BRL mg/Kg 1 01-14-04 11:27 EPA 60108 |
7439-92-1 Lead BRL mg/Kg 10 1 01-14-04 11:27 EPA 60108 |
7440-66-6 Zinc BRL mg/Kg 50 1 | 011404 11:27 | EPA6010B |

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

Report Notations: BRL Indicates concentration, i 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.

DF  Dilution Factor.
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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.groundwateranalvtical.com/qualifications.htm

Categories: Potable Water, Wastewater, Solid Waste and Soil
http//www.dph.state.ct.us/BRS/Environmental_Lab/OutStatetabtist.htm

Categories: SDWA, CWA, RCRA/CERCLA
hitp://www.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
http://www.state.ma. us/dep/bsptiwesffiles/certlabs.pdf

Categories: Drinking Water and Wastewater
http://www.des.state.nh.us/asp/NHELAP/labsview.asp

Categories: Potable Water, Non-Potable Water and Solid Waste
httpa//www.wadsworth.org/labcert/elap/comm.htm!

Environmental Laboratory Registration (Non-drinking water and Non-wastewater)
hitp-/fwww.dep.state.pa.us/Labs/Registered/

Categories: Surface Water, Air, Wastewater, Potable Water, Sewage
httpw/Awww. healthri_org/labs/labsCT_MA.htm

Departiment of Environmental Conservation, Water Supply Division -

VERMONT,

Category: Drinking Water
http://www.vermontdrinkingwater.org/wsops/labtable.PDF
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Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDWATER
P.O. Box 1200
ANALYTICAL
Buzzards Bay, MA 02532
Telephone {(b08) 758-4441

FAX (508) 759-4475
www.groundwateranalytical.com

January 22, 2004

Ms. Maria Meleschnig
Resource Control Associates
474 Broadway

Pawtucket, Rl 02860

LABORATORY REPORT

Project: Santos/Village St/A6550
Lab |D: 68885

Received: 01-20-04

Dear Maria:

Enclosed are the analytical results for the above referenced project. The project was processed for
Rush 24 Hour turnaround.

This letter authorizes the reiease 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.

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

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

Sincerely,

Eric H. Jen
Operations ager

EHJ)/smd
Enclosures
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GROLUINDWA
ANALYTICAL

Sample Receipt Report
Project: Sanios/Village SU/A6550 Delivery: GWA Courier Temperture: 2°C
Client: Resource Control Associates Aithill:  nia Chain of Custody: Present
Lab ID: 58835 Lab Receipt: 01-20-04 Custody Seal(s): nfa
688R5-1 | SB-14 1-2' Sail EPA 6010B Pb Total
Con ID Container Vendor QL Lot Preserv QC Lot Prep Ship
250 ml Glass Proline BX10282 None n/a nfa 111303

322763

EPA 6010B Pb Total

QC Lot
n'a ! na

Soil
QC Lot

Ship

11-13-03

Vendor

68885-2
Proline

ConiD |
€322756

" Container -
BX10282

250 mL Glass

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

Trace Metals

Field I1D: 5B-14 1-2'

Project: Santos/Viltage SUA6530

Client: Resource Control Associates
Laboratory ID:  68885-01

Sampled: 01-09-04 00:00

Received: 01-20-04 17:00

Analysis Method QC Bach ID Prep method

Matrix:
Container:
Preservation:

Percent Solids:

Prepared  Sample Weight

01-21-4M U%=05 05g

Soil

250 mL Glass

Cool

B7

instrument 1D Analyst
ICP-2 PE 3300 CRL

EPA 6010B' MM-2013-5 EPA 3051

7439921 Lead, Total

EPA 6010B'

Method Reference:  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 conceniration, 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 Drilution Factor.

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

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

An I

EPA 60108’

5B-15 1-2*

Santos/Village S/A6350

Resource Control Associates

68885-02
01-09-04 006:00
01-20-04 17:00

QCBaxch Ir  Prep Method

MM-2013-5

' .{E-* - iher

EPA 3051

7439027

Method Reference:

Report Notations:

Lead, Total

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

Trace Metals

Prepared

01-21-04 09:05

Matrix:
Container:
Preservation:

Percent Solids:

Sample Weight
05g

Soil
250 mL Glass
Cool

80

Instrument 1D
ICP-2 PE 3300

1,100

mnuﬂmngs

13 L

012104 18:14

EPA 60108’

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 laborailory operating conditions, Reporting limils are adjusted for sample size and dilution.

DF Difution Factor.

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

Project Narrative

Project: Santos/Village SYAG550 Lab ID: 60885
Client: Resource Control Associates Received: 01-20-04 17:00

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

1. No decumentation 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. No method modifications, non-conformances or analytical issucs were noted.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532
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GRDUND WAER Groundwater Analyticat, Inc.
P.O. Box 1200
ANAL' ' ’CAL 228 Main Street
Buzzards Bay, MA 02532
Telephone (508) 759-4441

. ' FAX (508) 759-4475
Jan uary 16, 2004 www.groundwateranalytical.com

Ms. Maria Meleschnig
Resource Control Associates
474 Broadway

Pawtucket, Rl 02860

LABORATORY REPORT

Project: Santos/A6550
Lab ID: 68662
Received: 01-09-04
Dear Maria:

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

This letter authorizes the release of the analytical results, and should be considered a part of this
report. This report confains a sample receipt report detailing the samples received, a project
narrative indicating preject 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 tor obtaining the information, the material contained in this report is, to
the best of my knowledge and heliet, accurate and complete.

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

Sincerely,

EH)/kal
Enclosures



GROUNDWATER
ANALYTICAL

Sample Receipt Report

Project: Santos/A6550 Delivery: GWA Courier Temperature: 2'C
Client: Resource Control Associates Airbill:  nia Chain of Custody: Present
Lab iD: 68662 Lab Receipt: 01-09-04 Custody Seal{s): n/a

68662-1 | MW-2 1/9/04 0:00 |EPA 6010B As Ba Cd CrPb Se Ag Zn Dissolved
I[ EPA 74704 Hg Dissolved

Conlb !t Contatner Vendor QC Lot Preserv QC Lot Prep Ship

C376450 | 250 mL Plastic n/a na HNO3 Wa n/a wa

686622 | MW-2Z MS Agueous 1/9/04 0:00 |EPA 60108 As Ba Cd CrFPb 5e Ag Zn Dissolved

EPA 7470A Hg Dissolved \
Con ID Container Vendor QC Lot Preserv QC Lot Prep Ship i
C3764491 750 mL Plastic n/a nfa HNO3 nfa nfz nfa - i

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



GROUNDWA
ANALYTICAL
Data Certification

Project: Santos/A6550 lab ID- 68662
Client: Resource Control Associates _ Received: 01-094 12:50

Project Location n/a ' “MA DEP RTN: wa

This Form provides certifications for the following data set:

EPA 6010DB: 68662-01,-02
EPA 7470A1A: 68662-01,-02
Sample Matrices: Groundwater (X)) SoilfSediment ( )} Drinkingwater ( ) Other ()
4 8260B B151A () 8330 () 6010B (X) 7A470A01A (X))
8270C { 8081A () VPH ( ) 6020 () 9012A% ()
8082 _ [0 () Other ()}

An affrmatwe response to questlons A B C and D is required for "Presumptlve Certainty _status.

E 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? Yes
B. were all QA/QC procedures required for the specified analytical methodis)

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

C. Does the analytical data included in this report meei all the requirements
for "Presumptive Certainty,” as described in Section 2.0 of the MA DFP
document CAM VI 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 Section 11.3? nfa

A response to questions E and F below is required for "Presumptive Certainty™ status.

E. Were all QC performance standards and recommendations for the

specified methods achieved? Yes
F. Were results for all analyte-list compounds/elements for the specified

method(s) reported? No

_All No answers are addressed in the attached Project Narrative.

t, the undersigned, attest under the pains and penalties of perjury that, based upon my personal
inquiry of thase responsible for obtaining the Information, the material contained in this
analyticat report is, to the best of mW-owIedge and belief, accurate and complete.

Signature: ; / Position: Operations Manager

Printed Name: Eric #7 len Daie: 01-16-04

v

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



GROUNDWATER
ANALYTICAL

Trace Metals

Field 1D Mw-2 Matrix: Aqueocus

Project: Santos/A6550 Container: 250 ml Plastic

Client: Resource Control Associates Preservation: HNO3 / Cool

Laboratory 1D:  68662-01 Preserved: 01-09-04 12:50

Samplcd: 01-09-04 00:00 Filtered-: 01-09-04 12:50

Received: 01-09-04 12:50

Analysis Method OC Batch ID Prep Method : Sample Volume Instrument 10 Analyst

EPA 60108’ MB-0955-W EPA 3010A 01-12-04 08:55 50 mL ICP-2 PE 3300 MWR

EPA 747047 MP-1434W EPA 7470A 01-13-04 09:00 25 mbL CvAa 1 PE FINS CRL
7440-38-2 Arsenic, Dissolved BRL mg/lL 0.01 1 EPA 6010B"
7440-39-3 Barium, Dissolved BRL mg/L 0.2 1 10:48 EPA 6010B'
744043-9 | Cadmium, Dissolved BRL mg/L. 0.005 1 10:48 EPA 60108’
7440-47-3 Chromium, Dissolved BRL mg/L 0.01 | 1 10:48 |  EPA 60108
7439-92-1 Lead, Dissolved BRL mg/L 0.005 1 10:48 EPA 60108’
7439-97-6 Mercury, Dissolved BRL meg/L 0.0002 1 13:38 EPA 7470A’
7782492 Selenium, Dissolved BRL mg/lL 0.05 1 10:48 EPA 60108"
7440224 Silver, Dissolved BRL mg/L 0.007 1 10:47 EPA GD10B’
7440-66-6 Zinc, Dissolved . BRL mg/l 0.2 1 10:43 | EPA 60108’

Melhod 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 limirs 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
Trace Metals

Field 1D: MW.-2 Parent Sample Matrix Spike

Project: Santas/A6550 Laboratory 10 68662401 6866202

Client: Resource Control Associates Sampled: 1-09-04 10904

Matrix: Aqueous Received: 1-09-04 12:50 1-09-04 12:50

Contatner: 250 mL Plastic

Preservation: HNO3 / Cool

Sample Type Method QC BatchID  Prep Meth Volume DF  Analvzed Instrument i Analyst

Matrix Spike EPA 60108 MB-0955-W  EPA 3010A 01-12-04 08.55 50 mL 1 ol30si@s2  Kr2PE3I00 MWR

Matrix Spike EPA 7470A MP-1434-W EPA 7470A 01 13-04 09:00 25 mL 1 -13-04 14:01 CUAA-1 PE FIMS. CRL

=

; : X S ArmEL) ‘ :
7440-38-2 Arsenic BRL 1.0 0.98 98 % 75-125% EFA 60108
7440-39-3 Barium BRL 1.0 | 0.91 91 % 73-125% EFA 60108
7440430 Cadmium BRL 10 : 093 93 % 75125% | EPAGDION

| 7440-47-3 Chromium : BRL 10 o 0.92 97 = 75-125% EPA 60108

! 7439.92-1 Lead T BRL 10~ 0.92 : 92 % 75-125% EPA 60108
7439-97-6 Mercury BRL 0.0010 0.00098 | 98 % 75-125% EPA 7ATOA |
7782-49-2 Selenium BRL 10 0.94 924 % 75-125% EPA 6OTOB
7440.22.4 Silver BRL 10 T oo 91 % T 75125% EPABOIOB
7440-66-6 Zinc BRL 1.0 080 a0 % 75-125% FPA 60108

Method Reference:
Report Notations:

BRL

DF Dilution Factor.

Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update 111 (1336).

Indicates concentration, if any, is balow 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

Project Narrative

Project: Santos/A6550 Lab ID: 68662
Client: Resource Control Associates Received: 01-09-04 12:50

A. Documentati

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 medifications,
non-conformances or analytical issues were noted, except as indicated below:

1. EPA 60108 Note: Samples 6B662-01,-02. Samples were analyzed for selected target analytes, as requested by
client.
2. Samples 68662-01 and -02 for Dissclved Metal Analysis were not received filtered. The samples were filtered

and preserved with HNO3 by the laboratory upon receipt.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532
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GRDUNDWATER Groundwater Analytical, Inc.
P.O. Box 1200
ANALYTICAL
Buzzards Bay, MA 02532
Telephone (508) 759-4441

FAX (508) 759-4475
March 3, 2004 www.groundwateranalytical.com

Ms. Maria Meleschnig
Resource Control Associates
474 Broadway

Pawtucket, RI 02860

LABORATORY REPORT

Project: Santos/Village St./A6550
Lab ID: 70078

Received: 03-02-04

Dear Maria:

Enclosed are the analytical results for the above referenced project. The project was processed for
Rush 24 Hour 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.

| 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 ot my knowledge and belietf, accurate and complete.

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

N

Jonathan
President

. Sanford

JRS/kh
Enclosures



GROUNDWATER
ANALYTICAL

Sample Receipt Report

Project: Santos/Village St./A6550 Delivery: GWA Courier Temperature: 2.0'C

Client: Resource Control Associates Airbill:  n/a Chain of Custody: Present
Lab ID: 70078 Lab Receipt: 03-02-04 Custody Seal(s): n/a

Lab'iD Field ID Matrix Sampled Method Notes

70078-1 | SB-16 Soil 3/1/04 9:20 |EPA 6010B Pb Total i

Con ID Container Vendor QC Lot Preserv QC Lot Prep Ship

C313283 250 mL Glass Proline BX10877 None n/a n/a n/a

Lab 1D Field 1D - ‘Matrix Sampled Method - Notes

70078-2 | SB-17 Soil 3/1/04 10:00 |EPA 6010B Pb Total !
ConID Container Vendor QC Lot Preserv QC Lot Prep Ship

C313280 | 250 mL Glass Proline BX10877 None n/a n/a n/a

Lab ID Field ID “Matrix | Sampled | Method  [Notes

70078-3 | SB-18 Soil 3/1/04 10:20 |EPA 6010B Pb Total

Con ID Container Vendor QC Lot Preserv QC Lot Prep Ship o
C313281 250 mL Glass Proline BX10877 None n/a n/a /a ]

Lab'ID Field 1D Matrix Sampled Methed . Notes

70078-4 | SB-19 Soil 3/1/04 10:30 |EPA 6010B Pb Total

Con ID Container Vendor QC Lot Preserv QC Lot Prep Ship

C313282 250 mL Glass Proline BX10877 None n/a n/a n/a

Lab 1D Field ID “Matrix | Sampled Method  [Notes

70078-5 | SB-20 Soil 3/1/04 11:00 |EPA 6010B Pb Total

Con ID Container Vendor QC Lot Preserv QC Lot Prep Ship ]
C313287 250 mL Glass Proline BX10877 None n/a n/a n/a

Lab ID Field ID Matrix | sampled | Method -~ |Notes

70078-6 | SB-21 Soil 3/1/04 11:30 |EPA 6010B Pb Total

ConiD Container Vendor QC Lot Preserv QC Lot Prep Ship ]
C313286 250 mL Glass Proline BX10877 None n/a n/a n/a

LabID Field ID Matrix | Sampled | Method . Notes

70078-7 | $B-22 Soil 3/1/04 11:45 [EPA 6010B Pb Total

Con ID Container Vendor QC Lot Preserv QC Lot Prep Ship

C313285 250 mL Glass Proline BX10877 None n/a n/a n/a

Lab ID Field ID Matrix | Sampled | Method = Notes

70078-8 | SB-23 Soil 3/1/04 12:30 |EPA 6010B Pb Total

Con ID Container Vendor QC Lot Preserv QC Lot Prep Ship

313284 250 mL Glass Proline | BX10877 None nfa n/a n/a

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



GROUNDWATER

ANALYTICAL

Data Certification

Project: Santos/Village St./A6550 Lab ID: 70078
Client: Resource Control Associates Received: 03-02-04 11:10

MA DEP Compendium of Analytical Methods

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

This Form provides certifications for the following data set:

EPA 60108B: 70078-01,-02,-03,-04,-05,-06,-07,-08

Sample Matrices: Groundwater ( ) Soil/Sediment (X) Drinking Water ( ) Other ()

MCP SW-846 ] 8260B ( ) 8151A () 8330 () 6010B (X) 7470A/1A ()
Methods Used 8270C () 8081A () VPH () 6020 () 9012A% ()
As specified in MA DEP 8082 ( ) 8021B ( ) EPH () 70005° () Other ( )
Cornpendium of Analytical = . |1; L ist Release Tracking Number (RTN), if known : : :

Methods. 2. 5W-046 Method 90124 (Equivalent fo 9014) or MA DEP Phys»ologlcaﬂy Available Cyamde (PAC) Method

{check all that apply) 3.5 = SW-846 Methods 7000 Series. List individuat method and ana!yte

An affirmative response to questions A, B, C and D is required for "Presumptive Certamty 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 VIt A, Quality Assurance and Quality Control Cuidelines

for the Acquisition and Reporting of Analytical Data? No
D. VPH and EPH methods only: Was the VPH or EPH method run without
significant modifications, as specified in Section 11.3? n/a

A response to questions E and F below is required for "Presumptive Certainty” status.

E. Were all QC performance standards and recommendations for the

specified methods achieved? Yes
F. Were results for all analyte-list compounds/elements 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 of my knowledge and belief, accurate and complete.

Position: President

Date: 03-03-04

Signature:

Printed Name:

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



GROUNDWATER
ANALYTICAL

Trace Metals

Field ID: SB-16 Matrix: Soil

Project: Santos/Village St./A6550 Container: 250 mL Glass

Client: Resource Control Associates Preservation: Cool

Laboratory ID:  70078-01 Percent Solids: 86

Sampled: 03-01-04 09:20

Received: 03-02-04 11:10

Analysis Method QC Batch ID Prep Method Prepared Sample Weight Instrument D Analyst

EPA 6010B' MM-2030-S EPA 3051 03-02-04 15:00 05¢g ICP-2 PE 3300 MWR
CAS Number Analyte : [Concentration Noteé‘ “Units f'Repnrtin‘g Limitf DF ] Analyzed “‘Method

| 7439-92-1 Lead, Total 590 ‘ mg/Kg ] 12 ] 1 ] 03-02-04 17:40 | EPA 6010B’

Method Reference:

Report Notations:

Test Methods for Evaluating Sotid Waste, US EPA, SW-846, Third Edition, Update Ill {1996).
Results are reported on a dry weight basis.

BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is th

e 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: SB-17 Matrix: Soil

Project: Santos/Village St./A6550 Container: 250 mL Glass

Client: Resource Control Associates Preservation: Cool

Laboratory ID:  70078-02 Percent Solids: 84

Sampled: 03-01-04 10:00

Received: 03-02-04 11:10

Analysis Method QC Batch ID Prep Method Prepared Sample Weight Instrument ID Analyst

EPA 60108’ MM-2030-5 EPA 3051 03-02-04 15:00 05g ICP-2 PE 3300 MWR
CAS Number | Analyte | Concentration ~  Notes|  Units [Reportingtimtt DF | Analyzed Method
7439-92-1 Lead, Total 61 mg/Kg 12 |1 03-02:04 17:53 | EPA6010B'

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: SB-18 Matrix: Soil

Project: Santos/Village $t./A6550 Container: 250 mL Glass

Client: Resource Control Associates Preservation: Cool

Laboratory ID:  70078-03 Percent Solids: 71

Sampled: 03-01-04 10:20

Received: 03-02-04 11:10

Analysis Method QC Batch ID Prep Method Prepared Sample Weight Instrument (D Analyst

EPA 60108’ MM-2030-5 EPA 3051 03-02-04 15:00 058 ICP-2 PE 3300 MWR
CAS:Number | - Analyte Concentration Notes|  Units | Reportingtimit) DF |  Analyzed Method 1
7439-92-1 Lead, Total 380 mg/Kg 14 1 | 030204 17:57 | EPA6010B' |

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: SB-19 Matrix: Soil

Project: Santos/Village St./A6550 Container: 250 mL Glass

Client: Resource Control Associates Preservation: Cool

Laboratory ID:  70078-04 Percent Solids: 83

Sampled: 03-01-04 10:30

Received: 03-02-04 11:10

Analysis Method QC Batch ID Prep Method Prepar Sample Weight lastrument 1D Analyst

EPA 6010B' MM-2030-S EPA 3051 03-02-04 15:00 058 ICP-2 PE 3300 MWR
CAS Number f Analyte Conicentration Notes| . Units | Reporting Limit| . DF. Analyzed Method ;
7439:92-1 | Lead, Total 620 mg/Kg 12 1| 03-02:04 18:01 | EPA60108' |

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 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 fimits 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: SB-20 Matrix; Soil

Project: Santos/Village St./A6550 Container: 250 mL Glass

Client: Resource Control Associates Preservation: Cool

Laboratory ID:  70078-05 Percent Solids: 76

Sampled: 03-01-04 11:00

Received: 03-02-04 11:10

Analysis Method QC Batch ID Prep Method Prepared Sample Weight Instrument D Analyst

EPA 6010B' MM-2030-S EPA 3051 03-02-04 15:00 058 ICP-2 PE 3300 MWR
CAS Number | Analyte Concentration Notesl Units | Reporting Limit “DF Analyzed ‘Method

| 7439-92-1 Lead, Total 230 | mg/Kg 13 1| 030204 18:06 | EPA 60108’

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 I1D: SB-21 Matrix: Soil

Project: Santos/Village St./A6550 Container: 250 mL Glass

Client: Resource Control Associates Preservation: Cool

Laboratory ID:  70078-06 Percent Solids: 66

Sampled: 03-01-04 11:30

Received: 03-02-04 11:10

Analysis Method QC Batch ID Prep Method Prepared Sample Weight Instrument |D Analyst

EPA 60108’ MM-2030-5 EPA 3051 03-02-04 15:00 05¢g ICP-2 PE 3300 MWR
CAS Number | Analyte’ Concentration Notes.  Units |ReportingLimit| DF | Analyzed - Method
7439-92-1 Lead, Total 210 mg/Kg 15 1 03-02-04 18:11 EPA 60108B'

Method Reference:

Report Notations:

Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update 11 (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: $B-22 Matrix: Soil
Project: Santos/Village St./A6550 Container: 250 mL Glass
Client: Resource Control Associates Preservation: Cool
Laboratory ID:  70078-07 Percent Solids: 85
Sampled: 03-01-04 11:45
Received: 03-02-04 11:10
Analysis Method QC Batch iD Prep Method Prepared Sample Weight Instryment 1D Analyst
EPA 6010B' MM-2030-5 EPA 3051 03-02-04 15:00 05¢g ICP-2 PE 3300 MWR
CAS Number Analyte Concentration Notes!  Units “|Reportins timit| - DF Analyzed - Method
| 7439-92-1 Lead, Total 64 mgKg | 12 1 | 03-02:04 18:25 | EPA 60108’
Method Reference:  Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update i1t {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: SB-23 Matrix: Soil

Project: Santos/Village St./A6550 Container: 250 mL Glass

Client: Resource Control Associates Preservation: Cool

Laboratory ID:  70078-08 Percent Solids: 80

Sampled: 03-01-04 12:30

Received: 03-02-04 11:10

Analysis Method QC Batch ID Prep Method Prepared Sample Weight Instryment 1D Analyst

EPA 60108’ MM-2030-S EPA 3051 03-02-04 15:00 05g ICP-2 PE 3300 MWR
CAS Number | Analyte Concentration: . Notes! Units' |Reporting Limit(- DF Analyzed " “Method
7439-92-1 Lead, Total 170 mg/Kg 12 1 03-02-04 18:29 EPA 6010B'

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
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: Santos/Village St./A6550 Lab ID: 70078
Client: Resource Control Associates Received: 03-02-04 11:10

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. . Method Modifications, Non-Conformances and Observations

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 Non-conformance: Samples 70078-01,-02,-03,-04,-05,-06,-07,-08. A matrix spike (MS) sample was
not performed in accordance with the minimum field QC requirements of the MA DEP CAM.

2. EPA 6010B Note: Samples 70078-01,-02,-03,-04,-05,-06,-07,-08. Samples were analyzed for selected target
analytes, as requested by client.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532
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3 OAK CREEK, Inc.
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EXECUTIVE SUMMARY

Resource Control Associates, Inc. (“RCA”) retained OAK CREEK, Inc. ("OCI") to
conduct a risk characterization of the residential property located at 27 Village Street,
Somerville, Massachusetts (“site”).  OCIl conducted a baseline Massachusetts
Contingency Plan (“MCP”) Method 3 risk characterization to establish whether a
condition of "No Significant Risk" exists, or has been established at the site for all
current and reasonably foreseeable land uses and activities, or whether further remedial
action or an Activity and Use Limitation (“AUL”) is required at the site. This report
presents the findings of that effort.

SUMMARY OF FINDINGS

OCI conducted a baseline risk characterization of the site in accordance with the MCP
[310 CMR 40.0900-40.0960] and risk assessment guidance provided by MADEP
(MADEP 1994, 1995, 1996a,b, 1999, 2002a,b,c,d,f) and the U.S. Environmental
Protection Agency (“U.S. EPA”) (U.S. EPA 1989, 1991, 1992a,b, 1996, 1997, 2000,
2004a,b). The risk characterization was performed assuming unrestricted residential land
uses and activities for the site. OCI obtained chemical-specific toxicity values from
MADEP (MADEP 1995), MCP [310 CMR 40.1513(2)], and the U.S. EPA (U.S. EPA
2004c,d). OCI obtained exposure factors for residential receptors, consistent with
unrestricted land uses and activities, from MADEP (1994, 1995) and the U.S. EPA
(1989, 1991, 1992b, 1996, 1997, 2000, 2004c,d). OCI obtained exposure factors for
construction/utility, and maintenance, workers from "DRAFT Commercial/Industrial
ShortForm Exposure Scenarios, Human Exposures at Industrial/Commercial Properties"”
(MADEP 1996a), MADEP guidance (MADEP 1994, 1995, 2002b,c,d), and where
appropriate U.S. EPA guidance (U.S. EPA 1989, 1991, 1992b, 1996, 1997, 2000,
2004c,d). OCI obtained chemical-specific relative absorption factors (“RAFs”) from the
Risk Assessment Information Service (RAIS 2004) and U.S. EPA (1992, 2004c,d).
Where absent from RAIS and U.S. EPA, OCI determined chemical-specific RAF from
the information presented in Appendix B, “Suggested Default Exposure Assumptions,” of
MADEP risk characterization guidance (MADEP 1995). The result of this risk
characterization demonstrates that a condition of "No Significant Risk"” (“NSR”) of harm
to human health, safety, public welfare, and the environment exists at the site now and
foreseeable future, without restriction.

No Significant Risk of Harm to Human Health, Safety, Public Welfare,
and the Environment, without Restriction.

No activity and use limitation (“AUL”) or other deeded encumbrance on the property is
required. A summary of the conclusions of this risk characterization is provided below,
but should be read in conjunction with the entire risk characterization report.

4 OAK CREEK, Inc.
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Human Health: OCI performed a MCP Method 3 baseline characterization of
human health risk for the residential property, located on 27 Village Street in
Somerville, Massachusetts, (“site”). OCI identified volatile, semi-volatile organic
compounds (“VOC” and “SVOC,” respectively), and various metals as
compounds of potential concern (“CoPC”) in site soils. Significant
concentrations of CoPC were not identified in site groundwater samples (RCA
2003). Consequently, this risk characterization is limited to the potential
exposure of receptors through ingestion of surface soil, dermal contact with
surface soils, inhalation and ingestion of inhaled airborne particulates. OCI
characterized risk to current and potential future residential receptors, as well as
construction/utility and maintenance workers. OCI quantified cumulative cancer
and non-cancer health risks and compared them to MADEP risk management
criteria of 1 x10”° [310 CMR 40.0960(6)] for cumulative CoPC cancer effects and
a hazard index (“HI”) of 1 for cumulative CoPC non-cancer effects (MADEP
1995). Excess lifetime cancer risks (“ELCR”) for residential adults and children
do not exceed the MADEP target cancer risk of 1 x10™ or the MADEP target
non-cancer HI of 1. Additionally, the ELCR for construction/utility and
maintenance workers does not exceed the MADEP target cancer risk of 1 x10™ or
the MADEP target non-cancer HI of 1. Based on these results, OCI finds that a
condition of "No Significant Risk" of harm to human health currently exists at the
site and will exist in the foreseeable future, without restriction.

Safety: As required under the MCP [310 CMR 40.0941(2)], a qualitative
characterization of risk to safety was conducted at the site. An evaluation of
CoPC flammability and ignitability, corrosivity, and reactivity did not identify
conditions at the site that currently pose, or will pose in the foreseeable future, a
threat of physical harm or bodily injury to people. Therefore, a condition of "No
Significant Risk" of harm to safety exists at the site now and in the foreseeable
future, without restriction.

Public Welfare: The risk to public welfare was assessed in a manner consistent
with MADEP guidance (MADEP 1995), and as stipulated under the revised MCP
[310 CMR 40.0994]. There is no apparent nuisance conditions, loss of property
value, unilateral restriction of property use, or any monetary or nonphysical costs
associated with historical contaminant release at the site. Relevant site, receptor,
and exposure information suggests that there is no adverse impact to public
welfare. Contaminant concentrations in media from the site do not exceed their
relevant upper concentration limit (“UCL”). Furthermore, there is no information
to suggest that a community in the vicinity of the site currently experiences or
will in the future experience any adverse impact to public welfare as a result of
the subject hazardous material release. Therefore, a condition of "No Significant
Risk" to public welfare exists at the site, now and in the foreseeable future.

Environment: OCl conducted a MCP Method 3 environmental risk
characterization in a manner consistent with MADEP guidance (MADEP 1995,
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1996b). A Stage I risk characterization determined that site-related contamination
does not migrate to environmentally sensitive habitats or receptors. Therefore, a
Stage Il risk characterization is not warranted and a condition of "No Significant
Risk™ of harm to the environment exists at the site now and in the foreseeable
future, without restriction.

This baseline risk characterization finds that a condition of "No Significant Risk™ of harm
to health, safety, public welfare and the environment currently exists at the site, and will
exist at the site into the foreseeable future, without restriction.

MCP METHOD 3 RISK CHARACTERIZATION

1.0

11

A complete Method 3 risk characterization consists of assessments of four distinct types
of risk: 1) risk to human health; 2) risk to safety; 3) risk to the public welfare; and 4) risk
to the environment. The purpose of risk characterization is to establish whether a
condition of "No Significant Risk" exists at the site or whether response actions are
required to protect human health, environmental health, safety, and/or public welfare.

SITE CHARACTERIZATION

A complete description of the site, its historical use, and previous site investigations is
described in the “ASTM Phase | & Il Environmental Site Assessment Report, 27 Village
Street, Somerville, Massachusetts,” dated December 19, 2003 (RCA 2003). A detailed
summary of analytical data obtained for site soils is provided in Table 1 of Appendix A.
Analytical groundwater data from three (3) monitoring wells at the site is unremarkable,
with only small concentrations of acetone (19 ug/l), methyl tert-Butyl Ether (“MtBE”)
(0.6 ug/L), and cadmium (12 ug/l) identified in groundwater. Acetone and MtBE were
detected in MW-2, while cadmium was detected in MW-1.

According to information reported by RCA, the site is comprised of one, rectangular
shaped parcel with a total area of approximately 15,150 square feet (RCA 2003). The
site is improved by two structures. The larger structure (Building 1), located along the
western edge of the site, is constructed of brick and is currently utilized as a residence
and children’s theatre. The smaller structure (Building 2), located along the eastern
border of the site, is constructed of concrete block with a flat roof and is currently
utilized for custom letter-press printing operations. The southern portion of the site,
located between the fence/gate and adjacent to Village Street, is paved. The remaining
area of the site, not covered by building footprint or pavement, is used for gardening.

Conceptual Model

A conceptual model is important in defining the potential for exposure (U.S. EPA 1989).
A conceptual model identifies all potential or suspected sources of release; types and
concentrations of contaminants detected in media, all potentially impacted media,
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potential exposure pathways, and potentially exposed receptors. A site conceptual model
provides a systematic way to identify and summarize this information based on current
and potential future site-specific land use considerations.

OCI provides a list of contaminants of potential concern (“CoPC”) detected at the site
(Appendix A; Table 2) and their concentrations in site media (Appendix A; Table 1) for
use in this risk characterization. OCI identifies contaminated site media as limited to
soils. Exposure pathways through which receptors are potentially exposed include the
ingestion of soil, dermal contact with soil, as well as, the inhalation and ingestion of
inhaled airborne soil particulate.

Table 4 (Appendix A) describes exposure profiles for all current and potential future
receptors using the site. Consistent with potential future residential activities and uses,
OCI assumed that residential adult and child receptors have direct contact with CoPC in
soils on playgrounds, yards, and gardens, and indirect contact with CoPC through the
inhalation and ingestion of airborne particulate generated from exposed soils. OCI does
not evaluate residential receptor inhalation exposure of VOC vapors infiltrating indoor
air or the consumption and use of groundwater since significant concentrations of CoPC
were not identified in groundwater sampled from beneath the site. Consistent with the
potential for the site to be developed for industrial/commercial uses, OCI evaluated
construction/utility workers for exposure to soil CoPC through direct contact with soils
(0 to 15 ft bgs) and indirect contact with CoPC in soil through the inhalation and
ingestion of inhaled particulates generated from exposed soils. Also consistent with
current and potential future use of the site for industrial/commercial uses, OCI evaluated
maintenance worker exposure to CoPC through direct contact with soils during routine
facility maintenance operations (e.g. landscaping and grounds maintenance), and indirect
exposure to CoPC in soil particulate through the inhalation and ingestion of inhaled
particulates generated from exposed soils.

The characterization of human and environmental health risk uses site-specific
information and, where such information is absent, conservative default information to
estimate receptor exposure to contaminants in site media. OCI integrates receptor
exposures and contaminant toxicity to generate quantitative estimates of health risk for
each receptor group.

RISK TO HUMAN HEALTH

A baseline MCP Method 3 human health risk characterization was performed in a manner
consistent with risk assessment guidance from MADEP (MADEP 1994, 1995, 1996a,b,
1999, 2002b,c,d,f) and the U.S. Environmental Protection Agency (“U.S. EPA”) (U.S.
EPA 1989, 1991, 1992a,b, 1996, 1997, 2000, 2004a,b).

Human health risk characterization integrates five separate components: hazard
identification, dose-response assessment, exposure assessment, risk characterization, and
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uncertainty analysis. OCI considers several preliminary steps prior to characterizing
health risk at the site.

Preliminary Steps

Preliminary steps required in a MCP Method 3 characterization of human health risk
include the determination of current and foreseeable site land uses, categorization of site
soil and groundwater, determination of background concentrations, and defining any
assumptions or limitations regarding allowable site activities and uses. OCI addresses
these preliminary steps and each of the major components of a human health risk
characterization in the following appropriately labeled sections.

2.1.1 Current and Foreseeable Site Activities and Uses

This risk characterization evaluates current and potential future use of the site for both
current and potential future residential and industrial/commercial uses.

2.1.2 Soil Categorization

Soil at the site is categorized S-1 and S-3. This soil categorization is consistent with
current and potential future residential use of the site. S-1 categorized soils at the site
include surface and subsurface soils with which residential receptors are likely to have
high intensity and high frequency contact, such as those which may be used in children's
play areas, yards, and gardens (MADEP 1995) and within which children may frequently
play. S-2 categorized soils include those contacted with less frequently and intensity
such as those under pavement or at a depth where receptors are unlikely to have frequent
or high intensity contact (MADEP 1995). Soils more than 15 ft bgs are relatively
inaccessible and are categorized S-3. Because development of a future residential
structure may bring S-2 and perhaps even S-3 categorized soils to the surface, however,
all soils at all depths are conservatively categorized S-1. This soil categorization is
conservative in that it categorizes soils, even those beneath the footprint of Building 1 as
S-1, implying that these soils may eventually become available for high intensity and
high frequency receptor contact.

2.1.3 Groundwater Categorization

Groundwater at the site is categorized GW-2 and GW-3. A groundwater categorization
of GW-1 is not appropriate since groundwater at this site does not meet any of the six (6)
criteria as defined under the MCP [310 CMR 40.0932]. According to RCA, there are no
public or private drinking water supply wells within 0.5 miles of the site (RCA 2003).
Furthermore, the site is not located within Zone Il Interim Wellhead Protection Areas,
Zone A areas, and Potentially Productive Aquifers are not found within 0.5 miles of the
site (RCA 2003). Consequently, groundwater is not categorized GW-1. A GW-2
categorization is appropriate since previous site characterization shows the average
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annual depth to groundwater is less than 15 feet below the ground surface (“bgs”) (RCA
2003). The GW-3 categorization is also appropriate since groundwater at all sites is
categorized GW-3 (MADEP 1995). Therefore, groundwater at the site is categorized
GW-2 and GW-3. According to RCA, groundwater flows to the south and the nearest
surface water body is the Charles River, located just over 1 mile distant from the site.

2.1.4 Established Background

OCI compared the mean and maximum detected concentrations of CoPC identified in site
soils to available MADEP “Natural” and “Fill Material” background concentrations
(MADEP 2002a) (Table 1; Appendix A). MADEP identified “Natural” background
concentrations as generally representing the high end (i.e., 90" percentile) of the
concentration range observed for individual compounds in Massachusetts's soil. OCI
compared the maximum CoPC soil concentration detected at the site to MADEP
“Natural” and “Fill Material” background concentrations (Table 1; Appendix A). OCI
determined that of the polycyclic aromatic hydrocarbon (“PAH”) compounds detected in
site soils, only two (2); acenaphthene and phenanthrene exceeded their applicable
“Natural” background concentration. Two (2) volatile organic compounds (“VOCs”),
naphthalene and 2-methylnaphthalene exceed their applicable “Natural” background
concentration. OCI found that nine (9) of the metals detected in site soils (i.e., arsenic,
barium, cadmium, lead, mercury, nickel, selenium, silver, and zinc) exceeded their
“Natural” background concentration, while several others did not (i.e., aluminum and
chromium). There is no “Natural” background concentration identified by MADEP for
magnesium.

2.1.5 Assumptions Concerning Activity and Use Limitations

Specific land uses and activities, which are reasonably foreseeable, may be eliminated
from further consideration in risk characterization through the implementation of an
Activity and Use Limitation (“AUL”). An AUL is a declaration of the acceptable and
unacceptable future land uses and activities at the site. An AUL is not required if the site
is suitable for unrestricted land use in the future (i.e., all activities and land uses are
permitted and consistent with a level of "No Significant Risk™).  This risk
characterization assumes unrestricted land uses and activities, consistent with potential
future residential use of the site and therefore, assumes that an AUL is not required.

Hazard ldentification

Hazard identification describes the nature of a substance that causes it to be of regulatory
concern and identifies the effects of substances determined to cause adverse effects in
humans. The U.S. EPA has characterized substances, commonly encountered at
hazardous waste sites, as to whether they are likely to have carcinogenic and non-
carcinogenic effects in humans. The relative hazard of each CoPC is fully discussed by
the U.S. EPA (2004c,d) and MADEP (1995) will not be further addressed within this risk
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characterization. The following sections identify CoPC that are carried through risk
characterization.

2.2.1 Identification of CoPC

OCI tentatively identifies CoPC at the site as all compounds detected at least once in
laboratory analytical analyses of site soils (Appendix A; Tables 1). OCI lists all of these
CoPC in Table 2 (Appendix A).

2.2.2 Elimination of CoPC

OCI may eliminate CoPC from consideration in the risk characterization if they meet one
of the following three criteria (MADEP 1995).

e Present at low frequency of detection and in low concentration;

e Present at a concentration which is consistent with “background”
concentrations for the area and there is no evidence that their presence is
related to present or past activities at the site;

e Present as a field or laboratory contaminant, subject to criteria provided by the
U.S. EPA (1992a).

OCI eliminated several soil metals (i.e., aluminum, chromium, and magnesium) from
further consideration in this risk characterization. These metals were detected in soils at
concentrations below their respective MADEP identified “Natural” or “Fill Material”
background concentrations (MADEP 2002a). OCI also eliminated several PAH
compounds from further consideration in this risk characterization (i.e., acenaphthylene,
anthracene, benzo[a]anthracene, benzo[a]pyrene, benzo[b]fluoranthene,
benzol[g,h,i]perylene, benzo[k]fluoranthene, chrysene, dibenz[a,h]anthracene,
fluoranthene, fluorene, indeno[1,2,3-cd]pyrene, and pyrene). These compounds were
eliminated from further consideration based on the fact that they did not exceed their
respective MADEP “Natural” background concentrations in soil (MADEP 2002a).

OCI eliminated all CoPC detected in groundwater samples collected from site monitoring
wells (i.e., acetone, MtBE, and cadmium) from further consideration in this risk
characterization. OCI eliminated acetone from further consideration in this risk
characterization because it is a common laboratory contaminant. Because acetone is a
common solvent in laboratories, it can contaminate laboratory samples, producing “false
positive” analytical results. Specific U.S. EPA guidance suggests that concentrations of
acetone that are “less than 10 times that detected in method blanks will be reported as
undetected (or flagged B).” The laboratory (Groundwater Analytical Buzzards Bay, MA)
reported acetone detected in one of two samples at a concentration of 19 ug/L, with a
method detection limit (“MDL”) of 10 ug/L. Even if undetected, the U.S. EPA typically
assumes that acetone may be present in groundwater at a concentration that is half its
MDL. Because the detected concentration of acetone (19 ug/L) is less than 10 times,
one-half (*2) the MDL (5 ug/L), it may be eliminated from further consideration in this
risk characterization as a common laboratory contaminant.
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OCI eliminated MtBE from further consideration in this risk characterization based on
low frequency of detection and low concentration. There is no historical information or
nearby release suggesting that MtBE would be detected at the site. MtBE is a ubiquitous
contaminant of groundwater, detected in MW-2, but not MW-1 or MW-3. MIBE was
only detected at the very low concentration of 0.6 ug/L, a concentration that is without
significant risk of harm to human and/or environmental receptors. Therefore, OCI
eliminated MtBE as a CoPC in this risk characterization.

OCI eliminated cadmium from further consideration in this risk characterization based on
low frequency of detection and low concentration. Although historical operations at the
site suggest a potential for metals to impact groundwater, no metal other than cadmium is
detected in groundwater. Analytical analyses of groundwater detected cadmium at a
concentration of 12 ug/L in one of two wells sampled (MW-1). Although this
groundwater concentration exceeds MADEP Drinking Water Standard (Massachusetts
Maximum Contaminant Level, “MMCL”) for cadmium (5 ug/L), it can not pose a
potential human health risk, since groundwater at the site is not considered to be suitable
for consumption of use (i.e., groundwater is categorized GW-2 and GW-3, not GW-1).
In contrast, the detected concentration of cadmium in MW-1 exceeds the MADEP GW-3
standard of 4 ug/L. The concentration of cadmium in groundwater of MW-1, however, is
unlikely to impact nearby surface waters or environmental receptors since, this
concentration is localized to MW-1, not detected in MW-2 (MDL = 5 ug/L), and
therefore is likely bound to particulate collected with groundwater from MW-1.
Therefore, OCI eliminated cadmium in groundwater as a CoPC in this risk
characterization.

Dose-Response or Toxicity Assessment

Dose-response assessment describes the observed effects in humans and/or laboratory
animals that are associated with particular exposure to CoPC (U.S. EPA 1989). U.S.
EPA obtained this information from published literature describing epidemiological or
toxicological studies involving CoPC. U.S. EPA used this information to quantitatively
characterize the relationship between the dose of the compound and the incidence of
adverse effects in an exposed population.

MADEP (1995) guidance suggests that in the absence of MADEP-derived toxicity
values, U.S. EPA’s toxicity values should be used to assess the relative hazard posed by
site CoPC. MADEP and the U.S. EPA indicate the carcinogenic potency of a compound
by the oral- and inhalation-specific cancer slope factor (CSF, and CSF;, respectively)
expressed as the reciprocal of standard intake units (i.e., milligrams per kilogram body
weight per day or mg/kg-bw/day). For non-carcinogenic effects, the highest dose that is
deemed unlikely to cause adverse effects when administered over a lifetime is termed the
chronic oral reference dose (“RfD”) or, for inhalation exposure, the chronic inhalation
reference concentration (“RfC”). The units for the RfD and RfC are milligrams per
kilogram body weight per day (mg/kg-bw/day) and milligrams per cubic meter (mg/m°),
respectively. For comparison purposes, however, chemical-specific RfC values in Table

11 OAK CREEK, Inc.



MCP Method 3 Risk Characterization March 11, 2004
27 Village Street
Somerville, Massachusetts Page 12 of 36

5 (Appendix A) are converted to RfD,, in units of mg/kg-bw/day. The U.S. EPA RfC
(mg/m?®) is converted to units of mg/kg/day by multiplying by the average adult breathing
rate of 20 m%day, dividing by the average adult body weight of 70 kg, and multiplying
by an appropriate unit conversion factor (U.S. EPA 1996, 1997, 2004a,b). This
conversion also assists in the appropriate scaling of dose between receptors of different
inhalation rates, such as between children and adult receptors.

2.3.1 Receptor- and Pathway-Specific Adjustments to Toxicity Values

U.S. EPA derives CSF and RfC using default adult exposure parameters. Consequently,
U.S. EPA guidance (Appendix 1A; U.S. EPA 1996) suggests that CSF and RfC values
should be corrected to reflect the characteristics of the exposed population. The
conversion of the RfC units to RfD, units makes such a correction unnecessary for non-
cancer toxicity values used to assess inhalation exposures, since the RfD, is used to
estimate risk considering receptor body weight and breathing rate. For the CSF,
however, the correction takes the form of an exposure adjustment factor, which for a
child is equivalent to the cube root of the child’s body weight over the adult’s body
weight (approximately 0.6). Table 5 in Appendix A lists U.S. EPA’s un-adjusted toxicity
values for site-related contaminants (MADEP 1995, 2002e, RAIS 2004, and U.S. EPA
2004c,d). Prior to use in this risk characterization, the CSF is adjusted per U.S. EPA
guidance to reflect an exposed child's lower mean age-specific body weight (15 kg) using
this correction factor. A similar correction factor (0.56), estimated from a child’s age-
specific (2 year old) mean body weight (12.075 kg), is used when evaluating cancer risk
posed by the consumption of homegrown produce.

OCI also adjusts non-cancer toxicity values to reflect adult receptor-specific subchronic
exposures (i.e., construction/utility workers). These adjustments are consistent with U.S.
EPA and MADEP guidance in which the non-cancer toxicity values used to characterize
subchronic exposure construction/utility workers are multiplied by a factor of 10 to
reflect the lower toxicity of the compound over this shorter exposure period.

2.3.2 Source of Toxicity Values

In order of preference, OCI obtained cancer and non-cancer toxicity values (Appendix A,
Table 5) from MADEP (MADEP 1995, 2002f), the MCP [310 CMR 40.1513(2)], U.S.
EPA’s Integrated Risk Information System (“IRIS”) (U.S. EPA 2004d), and where
absent, the U.S. EPA Region Il Risk-Based Concentration Table (U.S. EPA 2004c) and
the Risk Assessment Information System (“RAIS”) (RAIS 2004). This later two (2)
sources includes toxicity values published in the U.S. EPA’s Health and Environmental
Assessment Summary Table (“HEAST”) and provisional toxicity values determined by
U.S. EPA program offices. Where toxicity values were not available, OCI assigned
surrogate toxicity values to CoPC based on structural similarity to other CoPC for which
toxicity values are available. In this risk characterization, OCI used recently up-dated
toxicity values for VPH and EPH fractions (MADEP 2002¢).
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2.3.2.1 Toxicity Values for Lead

Although considered inappropriate (ATSDR 1992, TRW 1999, U.S.EPA 1994a,b), OCI
uses the MADEP identified RfD for lead in assessing human health risk resulting from
exposure to this element. MADEP uses this RfD for the purpose of assigning a human
health-based toxicity score in tier classification [310 CMR 40.1513(2)].

2.3.2.2 Toxicity Values for PAHs

Consistent with MADEP guidance (MADEP 1995), OCI assigns non-cancer toxicity and
cancer toxicity values to several PAH target compounds. Individual CSF values for
seven (7) potentially carcinogenic PAHs are based on their relative potency to induce
skin cancer in rodent bioassays relative to benzo[a]pyrene ("BaP") (U.S. EPA 1993,
2004c,d, MADEP 1995). This relative CSF is expressed in terms of a BaP equivalent
dose (U.S. EPA 1993, MADEP 1995). This assignment of relative CSF values to PAHs
is termed the estimated order of potency ("EOP") approach (U.S. EPA 1993). The
rationale for this approach is based on evidence that all carcinogenic PAHs have a
cancer-causing mechanism similar to BaP (U.S. EPA 1993). MADEP (1995) and U.S.
EPA (1993) both define the relative CSF values for seven (7) PAH compounds. Between
these two agencies, the assigned CSF values are equivalent (i.e., the same), except for
chrysene. MADEP's carcinogenic potency estimate for chrysene is 10-fold higher (i.e.,
higher carcinogenic potency) than that estimated by U.S. EPA (U.S. EPA 1993, 2004c,d).
Regardless, OCI exclusively uses the MADEP assigned relative CSF values for all 7
carcinogenic PAHSs in this risk characterization.

Consistent with MADEP guidance (MADEP 1995), OCI assigns surrogate non-cancer
toxicity values to PAH compounds for which there are no verified U.S. EPA non-cancer
toxicity values (i.e., an RfD). MADEP recommends assigning non-cancer toxicity values
based on similarity in molecular structure (MADEP 1995). U.S. EPA has derived and
verified a non-cancer RfD for anthracene, acenaphthene, fluoranthene, fluorene, and
pyrene (U.S. EPA 2004a,b). Consistent with MADEP's guidance, OCI assigns
indeno[1,2,3-c,d]pyrene, benzo[k]fluoranthene and benzo[b]fluoranthene non-cancer
toxicity values equivalent to structurally similar fluoranthene. OCI assigns
benzo[a]anthracene, dibenz[a,h]anthracene, chrysene, and phenanthrene non-cancer
toxicity values equivalent to structurally similar anthracene. OCl assigned
benzo[a]pyrene and benzo[g,h,i]perylene a non-cancer toxicity value equivalent to that of
structurally similar pyrene. The molecular structure of these compounds is presented in
FIGURE 1.
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FIGURE 1. Molecular Structure of Certain PAH Compounds.
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Exposure Assessment

Exposure assessment involves identifying potential routes of exposure; characterizing the
populations exposed; and determining the frequency, duration, and extent of exposure to
site-related contaminants (MADEP 1995, 1996a, 2002b,c,d, and U.S. EPA 1989, 1991,
1996, 1997, 2000 2004a,b). OCI divides this exposure assessment into several sections,
which include discussion of exposure profiles and scenarios, assumptions relating to the
selection of exposure parameters, selection of exposure points, determination of exposure
point concentrations (“EPC”), and the calculation of quantitative estimates of exposure.
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2.4.1 Exposure Profiles

An exposure profile is a narrative description of the assumed potential for receptor
exposure at the site (MADEP 1995). OCI developed an exposure profile for each
receptor and for all current and foreseeable uses of the site. Table 3 (Appendix A)
presents the exposure profiles for human receptors at the site. In addition to current
residential and industrial/commercial uses, in which OCI estimates the health risk to
current residents, construction/utility, and maintenance workers, OCI also estimates
health risk to potential future residential receptors following redevelopment of the site for
unrestricted use. Current and potential future residential receptor exposure represents
high intensity and high frequency contact with site soils that is consistent with
unrestricted future land use, including use of the site as a child daycare, playground,
and/or as an elementary school. An additional description of each receptor group and the
exposure parameters employed to reflect their relative exposure to site-related
contamination is provided in the following section.

2.4.2 Exposure Parameters

OCI obtained default exposure parameters for residential adults and children and
construction/utility and maintenance worker receptors from MADEP (1994, 1995, 1996a,
2002c,d,e) and U.S. EPA (1989, 1991, 1992b, 1996, 1997, 2000, 20044a,b). Specifically
for construction/utility workers, OCI relied on information contained within recent
MADEP guidance (MADEP 2002b,c,d) in preference to previous MADEP guidance
(MADEP 1996a) or U.S. EPA sources of information relating to construction/utility
worker exposure (U.S. EPA 1997).

OCI evaluated residential children and adults for exposure to CoPC in soil and in soil
particulate. OCI evaluated residential receptor exposure pathways that include ingestion
of soil and homegrown produce, dermal contact with soils, and inhalation and ingestion
of inhaled airborne particulate. OCI did not evaluate residential receptor exposure to
VOC vapors in indoor building air since significant VOC contamination of groundwater
and soils is not apparent at the site. OCI evaluated construction/utility workers for
exposure to site CoPC through the incidental ingestion of soil, dermal contact with soil,
and inhalation and ingestion of inhaled airborne particulate. The construction/utility
worker scenario is protective of other less intense (i.e., reduced physical contact with site
media) and less frequent contact with soils. For example, the default MADEP exposure
frequency for a utility worker is one day per year (MADEP 1995). This is much less than
the 130 day per year default exposure frequency assumed for construction workers
(MADEP 1996a, 2002b). As such, an evaluation of the construction worker exposure is
protective of utility workers less intense and less frequent contact with soils at the site.
Because of this, OCI combines construction and utility worker receptors into one group,
i.e., construction/utility worker. OCI evaluated maintenance workers for exposure to site
CoPC through the incidental ingestion of soils, dermal contact with soil, and inhalation
and ingestion of airborne particulate.
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OCI does not evaluate health risk resulting form exposure through the ingestion and use
of groundwater since groundwater is categorized GW-2 and GW-3, and therefore is not
suitable for consumption or use. OCI describes exposure parameters used to estimate
receptor exposure (i.e., intake) below and within Tables 3 and 4.

2.4.2.1 Exposure Times:

Residential Adult & Child Receptors: According to the background documentation for
the development of Method S-1 soil standards (MADEP 1994), adults (i.e., receptors
from 7 to 31 years of age) are assumed to come into contact with soil five (5) days each
week from May through September, a total of 153 days. In contrast, children from one to
six (6) years of age are assumed have skin contact with soil and dust five (5) days each
week for 153 days between May and September and to have skin contact with dust five
(5) days each week for 212 days between October and April. OCI used these exposure
times to formulate fractional intake (“FI”) values to adjust exposure to CoPC in these
media. The use of FI values necessitates leaving the exposure time (“ET”) unchanged at
24 hours/day, exposure frequency (“EF”) unchanged at 350 days/year, and the exposure
duration (“ED”) unchanged at six (6) years for children and 24 years for adults. In short,
the following exposure time parameters were used in the risk characterization. OCI
derived fractional intake values in a later section of this report.

Residential Adult & Child Receptors

e ET =24 hours/day

e EF =350 days/year

e ED =6 years for a child (1-6 years)

e ED =24 years for an adult (7-31 years)

Construction/Utility Workers: Consistent with the "Draft Commercial/Industrial
ShortForm Exposure Scenarios” (MADEP 1996a), construction workers are assumed to
come into direct contact with soil throughout the excavation/subsurface construction
stage of site development. MADEP indicates that this stage of construction lasts six (6)
months, with exposure occurring during an eight-hour workday, 5-days each week for a
total of 120 days (MADEP 1996a). Recent guidance (MADEP 2002b), however,
suggests slightly different exposure time parameters be used to assess construction
worker exposure. In this new guidance, MADEP indicates that construction workers
have direct contact with soil for 182 days, with exposure occurring during an 8-hour
workday, 5-days each week for a total of 130 days.

Construction/Utility Workers:

e ET =8 hours/day
e EF =130 days/year
e ED =0.50 years (182 days/365 days per year)

Maintenance Workers: Maintenance workers have direct contact with soil in the
performance of outdoor activities involved in property maintenance and landscaping. In
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this context, exposure to outdoor soils is assumed to occur continuously over an 8-hour
workday, 5 days a week, 173 days each year (i.e., length of seasonal access to outside
soils), over a 27-year period of employment (MADEP 1996a, U.S. EPA 1996a, 1997).

Maintenance Workers:

e ET =8 hours/day
e EF =173 days/year
o ED =27 years

2.4.2.2 Ages: OCI evaluated child residents for exposure between the ages of one (1) and
six (6) years, inclusive. OCI evaluated adult residents for exposure between the ages of
seven (7) and 31 years, inclusive. OCI evaluated construction/utility, and maintenance
workers for exposure between the ages of 18 and 45, inclusive.

2.4.2.3 Body Weights (*BW™): OCI assumed child residents have a body weight of 15
kg representing the mean of the age-specific male and female body weights (MADEP
1995). OCI assumed that adult residents and construction/utility, and maintenance
workers have a mean default body weight of 70 kg, (MADEP 1995, U.S. EPA 1996,
1997).

2.4.2.4 Ventilation Rates (*VR”): OCI estimated time- and age-specific ventilation
rates for use in this risk characterization. OCI assumed both adult and child residents are
awake and performing activities consistent with the MADEP activity category, “light
exertion,” for 4-hours a day, with the remaining waking and sleeping hours at “low
activity,” 20-hours of each day (MADEP 1995). MADEP provides descriptive and
quantitative age-specific ventilation rates for these receptors. OCI calculated activity-
and mean age- specific ventilation rates for residential adults (7- to 30-years of age) and
children (1- to 6-years of age) using Equation 1.

Equation 1.
VR = (VRLe x 4 hr) + (VRLa x 20 hr)
24 hr

Where:

VR = age-specific mean Ventilation Rate (m®/hr);

VR = age-specific mean light exertion Ventilation Rate (m®hr); and

VR = age-specific mean light activity Ventilation Rate (m*/hr).
OCI uses Equation 1 to estimate an activity- and age-specific mean ventilation rate for
residential receptors. According to MADEP, a 1- to 6-year old child has an age-specific
low activity ventilation rate of 2.48 L/min and an age-specific light exertion ventilation
rate of 4.94 L/min (MADEP 1995). In contrast, MADEP indicates that an adult, over 18
years in age (7- to 30-years of age), has an age-specific low activity ventilation rate of 10
L/min and an age-specific light exertion ventilation rate of 20 L/min (MADEP 1995).
Using Equation 1 above, OCI estimates a mean daily ventilation rate for residential
children of 2.89 L/min or 0.174 m*hr and a mean daily ventilation rate for residential
adults of 11.67 L/min or 0.70 m*/hr (Table 3 and 4).
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Consistent with  MADEP guidance, OCI estimated inhalation exposure of
construction/utility and maintenance workers using a “heavy exertion” ventilation rate of
3.6 m*/hour or 60 L/min for the entire 8-hour workday, each work day (MADEP 1995,
19964, 2002b).

2.4.2.5 Dermal Contact_Surface Area (“SA”): Background documentation for the
development of Method S-1 soil standards identifies the child and adult body parts
available for dermal contact (MADEP 1994). MADEP determines the mean age-specific
sum of exposed skin area from the age-specific surface areas of each body part
(Appendix B of MADEP 1995). Recent guidance (U.S. EPA 2000, MADEP 2002c),
however, update these receptor-specific estimates of the total surface area of skin
available for contact with soil. OCI describes these below and uses them in this risk
characterization.

Child Residents: For the child resident 1- to 6-years in age, early MADEP guidance
indicated that the surface area available for contact with soil during summer months (i.e.,
May through September, inclusive) is equivalent to the surface area of the hands, arms,
legs, and feet (i.e., 3,420 cm?) (MADEP 1994, 1995). During the winter months (i.e.,
October through April, inclusive), when dermal absorption of CoPC is primarily through
contact with indoor dusts, the surface area available for contact is equivalent to the hands
only (i.e., 370.4 cm?) (MADEP 1994, 1995). OCI uses these seasonal differences in
contact surface areas and length of exposure over the year to adjust the average daily
intake by a fractional intake (“FI””) factor. OCI describes the derivation of this Fl in a
later section of this report. This risk characterization, however, uses recent MADEP
guidance (MADEP 2002c) indicating that the total skin surface area available for contact
with soil on a 1- to 6-year old child is 2,434 cm® This is close to U.S. EPA guidance that
suggests an appropriate default dermal contact surface area for a residential child is 2,900
cm?® (U.S. EPA 2000). OCI uses this surface area, identified in recent MADEP guidance,
in this risk characterization.

Adult Residents: For adult residents, early MADEP guidance indicated the surface area
available for contact with soil is equivalent to the surface area of the hands, forearms,
lower legs, and feet (MADEP 1994). Adult residents, however, are only evaluated for
dermal contact with soil during the summer months (i.e., May through September,
inclusive), with the adult skin surface area available for contact with soil equivalent to
5,123 cm? (MADEP 1994, 1995). This seasonal difference in exposure is used to adjust
the average daily intake by an appropriate FI, the development of which is discussed in a
later section of this report. In contrast, U.S. EPA guidance suggested a default dermal
contact surface area of 5,700 cm? for residential adults (U.S. EPA 2000), which is not
substantially different from the earlier MADEP value of 5,123 cm?. Recent MADEP
guidance, however, suggested an appropriate default dermal surface area available for
contact with soil is 5,657 cm? (MADEP 2002c). OCI uses this value in this risk
characterization.
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Construction, Utility, and Maintenance Workers: For adult residents, U.S. EPA guidance
suggests a default dermal contact surface area of 5,700 cm? (U.S. EPA 2000). This value
is not substantially different from the 5,834 cm? suggested by MADEP for construction
workers in their "Draft Commercial/Industrial ShortForm Exposure Scenarios” (MADEP
1996a). MADEP based this contact surface area on the surface area of the construction
workers face, neck, hands, forearms, lower legs, and feet. The actual surface area
available for contact with soil, however, may be lower given the industry standard for
acceptable work attire during surface and subsurface activities. This is seen in recent
MADEP guidance (MADEP 2002c), which reports actual skin surface areas available for
contact with soils for “heavy construction/utility workers” is equivalent to 3,477 cm?.
This value is the exposed surface areas of the face, hands, forearms, lower legs, and feet.
OCIl wuses this value in this risk characterization for the evaluation of both
construction/utility and maintenance worker receptor exposures.

2.4.2.6 Adherence Factor (“AF”): U.S. EPA (1989, 1991) indicated that very few
adherence factors ("AF") are available for soil types and body parts. This is still true.
However, U.S. EPA recently released new guidance concerning the use of standardized
default exposure assumptions used to estimate dermal exposure (U.S. EPA 2000). This
guidance includes AF values for residential adults and children of 0.07 mg/cm? and 0.2
mg/cm?, respectively (U.S. EPA 2000). These AF values stand in stark contrast to the
previous U.S. EPA (1989, 1991) and MADEP (1995) default AF values of 0.51 mg/cm?.
Recent MADEP guidance (MADEP 2002c) takes the U.S. EPA methodology for
determining an appropriate AF value still further, suggesting AF values for various
receptor classes. MADEP (2002c) suggests an AF for “heavy construction/utility
workers” of 0.29 mg/cm?®. OCI uses this AF values in this risk characterization instead of
the previous default AF value of 0.51 mg/cm?®. Similarly, MADEP (2002c) indicates that
maintenance workers involved in landscaping and keeping the grounds (i.e.,
“Landscaper/Groundskeeper”) have an AF of 0.19. OCI uses this value to evaluate
maintenance worker uptake of CoPC from dermal contact with soils. OCI uses this same
MADEP guidance to assign adult and child residential receptors AF values of 0.13 and
0.35, respectively (MADEP 2002c).

2.4.2.7 Ingestion Rates (“IR”): Risk characterization guidance indicates that adult
residents ingest 50 mg of soil each day (MADEP 1995, U.S. EPA 1989, 1991). MADEP
guidance indicates that child residents ingest 100 mg of soil and dust each day during the
summer months and from 2 to 31 mg of dust each day during the winter months
(MADEP 1994, 1995). In this risk characterization, OCI assumes that child residents
ingest 100 mg/day of soil and dust during the summer months and 17 mg/day during the
winter months (median amount of dust ingested during this season). Additionally,
because a major component of house dust is exfoliated skin cells and hair, OCI adjusts
the total amount of CoPC in ingested dust downward by 50 percent to reflect the fraction
of house dust that comes from contaminated out door soils and that which comes from
exfoliated skin cells. This is a reasonable estimate of the amount of contaminated soil in
house dust given published reports that indicate house dust from residences near a highly
contaminated smelter site have concentrations of CoPC that are less than one-half (50%)
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that of the exterior residential soils (Freeman et al. 1995a). The ingestion rate of
homegrown vegetables/produce for residential adult (26 to 30 years of age) and child (1-
2 years old) receptors is determined by MADEP (Appendix B; MADEP 1995). MADEP
assumes that consumption of homegrown produce occurs only during that portion of the
year during which receptors have access to exterior soils (Appendix A; Table 8).

Previous MADEP guidance suggested an enhanced soil consumption rate of 500 mg/day
for construction workers and other receptors with high intensity and high frequency
contact with soils (MADEP 1995, 1996a). Recent MADEP guidance, however, suggests
that construction/utility and maintenance workers only consume 100 mg soil each day
(MADEP 2002d). In this risk characterization, OCI uses this later enhanced soil
consumption rate (100 mg/day) to evaluate construction/utility and maintenance worker
exposure to CoPC in soils.

2.4.2.8 Fractional Intake (“FI’”): OCI uses Unit-less fractional intake values to adjust
receptor CoPC intake from soils, and homegrown produce. FI values reflect seasonal
differences in soil ingestion rates, surface areas available for dermal contact, accessibility
of homegrown produce, and availability or airborne dusts for inhalation and ingestion.
The FI value is calculated as a dimensionless fraction of the exposure parameter
considered. FI values used in this risk characterization are presented in Table 4.15
(Appendix A).

Soil Ingestion:

FI (child) = 0.47: OCI uses this FI to adjust the child soil and dust intake
rate to reflect seasonal soil accessibility. Specifically, the fractional intake
value considers a 100 mg/day ingestion rate over 153 days (i.e. summer
months) and a 17 mg/day ingestion rate over 212 days (i.e., winter
months), with only half of this later winter ingestion rate attributed to
exterior soil.

FI (child) = ((100 mg/day x 153 d) + (17 mg/day x 212 d) x 0.5) / 365 d) / 100 mg/d.

FI (adult) = 0.42. OCI uses this FI to adjust the adult soil intake to reflect
a seasonal soil exposure period of 153 days each year.

FI (adult) = (153 days / 365 days).

FI (construction/utility & maintenance worker) = 1.0. OCI does not
adjust construction/utility or maintenance worker exposure via soil
ingestion by an FI.

Surface Area Available for Dermal Contact with Soil:

FI (child) = 0.45. OCI uses this FI to adjust dermal intake of residential
children to reflect seasonal exposure via the hands, arms, legs, and feet
over the summer months, 153 days a year, and exposure via the hands
over the winter months, 212 days a year.
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FI (child) = (((3,420 cm? x 153 days)+(370.4 cm? x 212 days)) / 365 days) / 3,420 cm®.

FI (adult)= 0.42. OCI uses this FI to adjust dermal intake of the
residential adult to reflect exposure via the hands, forearms, lower legs
and feet over the summer months, 153 days each year.

FI (adult) = 153 days) / 365 days

FI (construction/utility & maintenance worker) = 1.0. OCI does not
adjust construction/utility or maintenance worker dermal exposure by an
FI.

Inhalation of Dusts (Residential Receptors):

FI = 0.35. OCI uses this FI to adjust both residential child and adult
inhalation intake estimates. This FI reflects seasonal exposure to dusts
and fractional contribution of source soils to household dusts. During the
summer, OCI assumes that site soils contribute half of the total of inhaled
dusts (i.e., half of all inhaled dusts come from the site). During winter
months, however, OCI assumes that one quarter ( ¥ ) of all interior dusts
come from contaminated soils at the site, half of all exterior dusts coming
from the site and half of all interior dust comes from an non-contaminated
source (i.e., half of interior dusts are exfoliated skin cells).

Fl = 0.5 x (153 days + (212 days x 0.5 fraction contaminated soil in dust)) / 365 days

OCI does not adjust the FI to reflect differences in airborne particulate ability to enter
into a residence. Generally, airborne particulates smaller than 2.5 microns (“PM;s”
have no difficulty entering interior spaces (Ozkaynak and Spengler 1996). In contrast,
the doors and windows in typical homes offer some resistance to the entry of larger
particles (e.g., PMs to PMyg).

Inhalation of Dusts (Worker Receptors):

MADEP guidance (MADEP 2002b) estimates effective exposure concentrations based on
PMy. These concentrations reflect exposure to particulates through the accidental
ingestion of inhaled particulates and inhalation of particulates into the lungs. The
effective exposure concentration of respirable airborne particulates for accidental
ingestion is equivalent to 2 times the concentration of PMy,, while that for the lungs is
0.5 times the PMy. The FI above adjusts these exposures to reflect the relative
abundance of contaminated soil in respirable dusts and the seasonal availability of soils
contributing to airborne particulate.

Flinnalation (construction/utility & maintenance worker) = 0.5. OCI
uses this FI to adjust the construction worker’s airborne particulate lung
intake to reflect the MADEP assumption that only half of the particulate
concentration in air is absorbed through the lungs (MADEP 2002b).
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Flineestion (construction/utility & maintenance worker) =2.0. OCI uses
this FlI to adjust the construction worker’s airborne particulate
gastrointestinal intake to reflect the MADEP assumption that 2 times the
particulate concentration in air, swallowed after inhalation (MADEP
2002b).

2.4.2.9 Particulate Emission Factor (“PEF”): For the adult and child resident, OCI
uses the MADEP (1995) open field MADEP default particulate emission factor ("PEF")
of 32 ug/m® in the evaluation of inhalation exposure to airborne soil particulate. For the
construction/utility and maintenance worker, OCI uses the construction site MADEP
default particulate emission factor ("PEF") of 60 ug/m* (MADEP 1995, 1996a).

2.4.2.10 Averaging Time (“AT”): OCI uses the averaging time (“ATn”) to determine
an average daily dose (“ADD”) for non-carcinogenic CoPC; equivalent to the exposure
duration (“ED™) in days (MADEP 1995, U.S. EPA 1989, 1991, 1996, 1997). The
averaging time (“ATc”), used to determine the lifetime average daily dose (“LADD”) for
the evaluation of carcinogenic CoPC, is equivalent to 75 years or 27,375 days, which is
the average life span of humans (MADEP 1995, U.S. EPA 1996, 1997).

2.4.3 Exposure Points

Exposure points are physical locations where exposure to potential receptors is evaluated
(MADEP 1995, U.S. EPA 1989). Exposure points for current and potential future
residential receptors include surface soils in children’s outdoor play areas, soils used in
vegetable and flower gardens, yards, dusts inside the home and interior air spaces within
the home (i.e., living spaces). Exposure points for construction/utility workers include
soils to a depth of 15 ft bgs. Exposure points for maintenance workers are limited to
surface soils in landscaped areas of the site.

2.4.4 Exposure Media

Exposure media refer to the variety of contaminated environmental material with which
receptors may come into contact (MADEP 1995, U.S. EPA 1989). Exposure media to
which residential receptors may have contact include site soils, vegetables/produce
grown in site soils and airborne particulate. Exposure media to which construction/utility
workers are exposed include soils (including airborne particulate). Exposure media to
which maintenance workers are exposed is limited to soils and airborne soil particulate.

2.4.5 Exposure Point Concentrations

OCI provides chemical- and media-specific exposure point concentrations (“EPC”) in
Table 7 (Appendix A). These EPC are determined from the available analytical data in
Table 1 (Appendix A).
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For residential receptors, OCI calculates EPC in homegrown vegetables, airborne soil
particulate, and soils from the average CoPC concentration in soil, except where a CoPC
is identified as having a hotspot soil concentration. EPC in homegrown produce is
determined using guidance, age-specific vegetable consumption information, and
methodology provided in MADEP guidance (Appendix B; MADEP 1995). OCI
estimated a residential EPC for airborne soil particulate as the product of particulate
emission factor (“PEF”), an appropriate conversion factor, and the soil EPC for
individual CoPC in soil (Appendix A; Table 7). Because residential and worker
receptors receive exposure in different environments with different MADEP PEF values,
OCI calculated two different airborne particulate EPC. One EPC is for evaluating
residential receptor exposure, while the other is for use in evaluating construction/utility
and maintenance worker exposure. For residential receptors, OCI used MADEP (1995)
default PEF for an open field (32 ug/m®) for estimating exposure to airborne particulate
EPC.

For construction/utility and maintenance workers, OCI calculated the EPC for CoPC in
soil as the mean of all soil analytical data, except where a CoPC is identified as having a
hotspot soil concentration. OCI calculated the EPC for CoPC in airborne particulates as
the product of the soil EPC, the default PEF for a construction site (60 ug/m®), and an
appropriate unit conversion factor. OCI describes the derivation of each EPC in detail in
the following sections.

2451 EPC in Saoil

Analytical soil results (Appendix A; Table 1) include data from soil samples obtained
from between 0 to 8 feet (“ft”) in depth below the ground surface (“bgs™) from 27 soil
borings. OCI used the mean of soil CoPC concentration data as the EPC (Table 7;
Appendix A). The mean of soil analytical data is calculated as the mean of both detected
and one-half (*2) the MDL for non-detected soil CoPC concentrations. OCI only
calculated EPC for CoPC with at least one detection above their respective MDL in site
soils.

OCI did not identify any CoPC as having a “hot spot” soil concentration under the MCP
[310 CMR 40.0924(2)] (MADEP 1995). Where identified, OCI must evaluate hot spots
as additional, individual exposure points within the risk characterization. Hot spots are
relatively small areas with relatively high contaminant concentrations. The MCP defines
a hot spot by the concentration of the individual CoPC in relation to its spatial
distribution. Specifically, a “hot spot” is where the CoPC concentration is greater than
ten times the concentration of the surrounding area. This is always true unless there is
evidence that the area of higher concentration is not associated with a greater exposure
potential and a site-specific evaluation indicates that the area of higher contamination
should not be considered a hot spot (MADEP 1995). In any case, a soil area with a CoPC
concentration that is 100-fold greater than the surrounding area is always considered a
“hot spot,” while a CoPC concentration less than MADEP's Method 1 S-1 Soil Standard
should never be considered a hot spot.
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Consistent with the MCP, OCI defines a hot spot simply as the ratio of the maximum
concentration at a sampling location and arithmetic mean concentration of the same
CoPC in all site soils. OCI defined ratios exceeding ten (10) as having a hot spot
concentration in soil. OCI describes these CoPC-specific hot spot ratios (“HSR™) within
Table 1 (Appendix A). Using this approach, OCI did not identify any CoPC as having a
hot spot ratio.

245.2 EPC in Groundwater

According to RCA, groundwater samples collected from three newly installed
groundwater monitoring wells (i.e., MW-1, MW-2, and MW-3; sampled in December,
2003), failed to detect significant concentrations of CoPC in groundwater (RCA 2003).
Consequently, OCI did not evaluate the ingestion and/or use of groundwater in this risk
characterization.

245.3 EPC in Air

OCI estimated inhalation exposure of various receptors to CoPC in airborne particulate
from disturbed soils.

2.453.1 EPC in Outdoor Air Particulate

OCI estimates EPC for airborne particulates as the product of the MADEP default
respirable particulate emission factor (“PEF”), a unit conversion factor, and the EPC for
CoPC in soil. Use of MADEP’s default open field and construction site PEF value (32
and 60 ug/m®, respectively) assume that the contaminant concentration in the respirable
airborne particulate fraction is equivalent to the contaminant concentration in soil (i.e.,
that airborne particulate and soil contain the same amount of each CoPC).

OCI accepts without question MADEP default conditions relating to truck traffic,
vegetative cover, wind speed, and soil composition/type used to derive default PEF
values. Realistically, maintenance workers involved in landscaping activities at the site
over a 27-year employment period are unlikely to have exposure to this high level of
particulate in out door air, 8-hours of every work day.

2.4.6 Quantification of Exposure

OCI determined quantitative exposure estimates in accordance with the MCP (MADEP
1995, 2002b) and where applicable, U.S. EPA (1989, 1991, 1992b, 1996, 1997, 2000,
2004a,b) guidance.

2.4.6.1 Calculation of an Average and Lifetime Average Daily Dose

OCI calculates quantitative estimates of exposure using the equations provided in
MADEP (1994, 1995, 1996a, 2002b) and U.S. EPA guidance (1989, 1991, 1992b, 19964,
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1997, 2000, 2004a,b). OCI provides exposure parameters used in the calculation of
quantitative exposure estimates for each individual exposure pathway in Tables 3 and 4.
OCI estimated exposure to soils and sediments separately using the same equations, but
with different exposure parameters. In accordance with applicable risk assessment
guidance and consistent with the approach used within the attached risk characterization
spreadsheets, quantitative estimates of the Average Daily Dose (“ADD”) for non-
carcinogens and Lifetime Average Daily Dose (“LADD”) for carcinogens are calculated
using the following equations and parameters:

Ingestion of Soil:

Equation 2
ADD (mg/kg-day) = Cs x RAF x IR x FI x EF x ED x CF
BW x AT
Ingestion of Homegrown Vegetables:
Equation 3

ADD (mg/kg-day) = Cr x RAF x IR x Fl x EF x ED x CF
BW x AT

Intake of CoPC in homegrown vegetables is estimated as per MADEP guidance
(Appendix B; MADEP 1995). The ingestion of homegrown produce relies on MADEP
estimates of the proportion of homegrown vegetables consumed, and the relative
accumulation (i.e., uptake) of CoPC by plants to determine the intake of CoPC from
homegrown vegetables. The RAF for the absorption of CoPC from food is 1, or nearly 1,
for all CoPC, except those for which RAIS provides a gastrointestinal absorption factor.
Consideration of metabolic detoxification of CoPC in first pass metabolism might
reasonably result in lower CoPC-specific RAF to the target organ where the CoPC has its
toxic effect. Regardless, no further adjustment for bioavailability from food is made in
this risk characterization.

Dermal Contact with Soil:

Equation 4
ADD (mg/kg-day) = Cs x ABS x SA x AF x EF x ED x CF
BW x AT
Inhalation and Ingestion of Inhaled Airborne Particulate:
Equation 5
ADD\\HaALED (mg/kg-day) = CS x 0.5 x PEF x VR x P x EF x ED x CF
BW x AT
Equation 6
ADD\ngestep (Mg/kg-day) = Cs x 2 x PEF x VR x P x EF x ED x CF
BW x AT
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The ADD and LADD (not shown) are calculated similarly, but utilize different
exposure parameters relating to the averaging time over which the health effect is
expected to occur. The ADD or LADD for each equation above was calculated in two
parts. A chemical independent uptake (“CIU”) was first calculated using all of the non-
chemical-specific exposure factors (Appendix A; Tables 6). OCI then used the CIU to
calculate a chemical-specific ADD for each exposure profile and receptor evaluated
using chemical- and pathway-specific parameters (Appendix A; Tables 9 through 25).
Specific exposure parameter values used in each equation for each exposure profile
evaluated are presented in Tables 3 and 4 (Appendix A).

The calculation of a CIU allows for a streamlined quantification of exposure and risk for
each receptor class (i.e., residential child or adult, construction/utility, and maintenance
workers), media, and exposure pathway (i.e., ingestion, dermal contact, and inhalation).
In order of preference, OCI determined relative absorption factors (“RAF”) for CoPC
using MADEP and U.S. EPA CoPC-specific information, the online Risk Assessment
Information System (“RAIS”) (RAIS 2004), and default RAF determined as per MADEP
guidance (MADEP 1995; Appendix B). These values are presented in Table 6
(Appendix A) and used to adjust route-specific intake estimates of CoPC in various
media. In Tables 9 through 25 (Appendix A), OCI provides detail in the calculation of
CoPC-specific non-cancer and cancer risk for each compound, receptor, and completed
exposure pathway.

OCI determines a CIU for dermal exposure using guidance from U.S. EPA (1989, 1992,
2000) and MADEP (2002c). OCI used newly developed and conservative adherence
factors and skin surface areas available for contact with soil for the various receptor
classes within this risk characterization. OCI calculated the intake through inhalation of
dusts using revised MADEP guidance (MADEP 2002b), which considers the inhalation
of volatiles and the inhalation and ingestion of inhaled particulate.

Risk Characterization

The final step in the process, risk characterization integrates hazard identification, dose-
response assessment, and exposure assessment information to quantify the potential
carcinogenic and non-carcinogenic human health risk at the site. OCI provides
quantified risk estimates for each receptor class, exposure pathway, and receptor in
Tables 9 through 25 (Appendix A). OCI provides a summary of risks posed by CoPC in
Table 26 and summarizes risk for each exposure pathway in Table 27.

2.5.1 Cancer Risk

The overall excess lifetime cancer risk (“ELCR”) to residential receptors (sum of adult
and child carcinogenic risks; 2 x10™°) is below 1 x10™ the MADEP target carcinogenic
risk (MADEP 1995). Separately, residential adults had an ELCR of 9 x10™, while
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residential children had an ELCR of 1 x10°. Exposure pathways contributing most to
the ELCR for residential adults (Appendix A; Table 27) include the incidental ingestion
of soil (70%), ingestion of homegrown produce (23%), dermal contact with soils (2%),
and the inhalation of airborne particulate (4%). The CoPC contributing most to the
ELCR of residential adults is arsenic (99%), with the remaining risk coming from
cadmium (1%). No other CoPC accounts for more than 1% of the remaining ELCR
(Appendix A; Table 26).

In order, the exposure pathways contributing most to the ELCR for residential children
(Appendix A; Table 27) include the incidental ingestion of soil (92%), the ingestion of
homegrown produce (6%), dermal contact with soils (2%), and the inhalation of airborne
particulate (1%). Arsenic contributes most all of the ELCR for residential children
(100%). No other CoPC accounts for more than 1% of the remaining ELCR (Appendix
A; Table 26).

The overall ELCR to construction/utility workers is less than 3 x1078 (Appendix A; Table
27). This is also below the MADEP target carcinogenic risk of 1 x10™ (MADEP 1995).
The exposure pathways contributing most to the construction/utility worker ELCR is
incidental ingestion of soil (83%), the inhalation of airborne particulate (14%), dermal
contact with soils (2%), and ingestion of inhaled airborne particulate (1%). In order, the
CoPC contributing most to the ELCR of construction/utility workers is arsenic (95%) and
cadmium (54%). No other CoPC accounts for more than 1% of the remaining ELCR
(Appendix A; Table 26).

The overall ELCR to maintenance workers is approximately 1 x10° (Appendix A; Table
27). This is also below the MADEP target carcinogenic risk of 1 x10™ (MADEP 1995).
The exposure pathways contributing most to the maintenance worker ELCR include the
incidental ingestion of soil (72%), inhalation of airborne particulate (23%), dermal
contact with soil (2%), and ingestion of inhaled airborne particulate (2%). The
compounds contributing the majority of the ELCR to maintenance workers include
arsenic (92%) and cadmium (8%). No other CoPC accounts for more than 1% of the
remaining ELCR (Appendix A; Table 26).

Overall, the risk characterization demonstrates that “No Significant Excess Lifetime
Cancer Risk” exists at the site, without restriction.

2.5.2 Non-Cancer Risk

The overall non-cancer hazard index (“HI”) for the potential future adult and child
residents is 2 x10™" and 1, respectively. These HI meet the MADEP target HI of 1
(MADEP 1995). The exposure pathways contributing to adult resident HI includes
dermal contact with soil (83%),and the incidental ingestion of soils (17%), (Appendix A;
Table 27). CoPC contributing most to the adult HI are lead (95%), and the C;1-Cy
aromatic fraction of EPH (3%) (Appendix A; Table 26). No other CoPC accounts for
more than 1% of the remaining HI (Appendix A; Table 26).
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Exposure pathways contributing most to child resident HI include dermal contact with
soil (73%) and the incidental ingestion of soil (26%) (Appendix A; Table 27). CoPC
contributing most to the child HI are lead (95%), and the C;;-C,, aromatic fraction of
EPH (3%) (Appendix A; Table 26). No other CoPC account for more than 1% of the
remaining HI (Appendix A; Table 26).

The overall HI to construction/utility workers is approximately 2 x10? (Appendix A;
Table 27). This is below the MADEP target HI of 1 (MADEP 1995). The two exposure
pathways contributing most to the HI for construction/utility workers include dermal
contact with soil (77%) and the incidental ingestion of soil (22%). (Appendix A, Table
26). The two CoPC contributing most to construction/utility worker HI is lead (95%) and
the C;1-Cy, aromatic fraction of EPH (3%) (Appendix A; Table 26). No other CoPC
accounts for more than 1% of the remaining HI (Appendix A; Table 26).

The overall HI to maintenance workers is less than 2 x10™ (Appendix A; Table 27). This
is also below the MADEP target HI of 1 (MADEP 1995). Most of this HI comes from
dermal contact with soil (81%), with the remaining risk coming from incidental ingestion
of soil (18%), ingestion of inhaled particulate (1%), and inhalation of airborne particulate
(1%). The two CoPC contributing most to maintenance worker HI are lead (95%) and
the C;1-Cy, aromatic fraction of EPH (3%) (Appendix A; Table 26). No other CoPC
accounts for more than 1% of the remaining HI (Appendix A; Table 26).

This risk characterization demonstrates that there is “No Significant Non-Cancer Risk”
associated with exposure CoPC in site soils, without restriction. Overall, this risk
characterization demonstrates that a condition of “No Significant Risk” exists at the site,
now and into the foreseeable future, without restriction.

Applicable or Suitably Analogous Public Health Standards

No Applicable or Suitably Analogous Public Health Standards ("ASAPHS") were
identified for comparison with soil EPC at the site.

Uncertainty Analysis

OCI performed this baseline risk characterization in accordance with the MCP [310 CMR
40.0900-40.0960] and risk assessment guidance provided by the MADEP (MADEP
1994, 1995, 1996a,b, 1999, 2002b,c,d,f) and the U.S. EPA (U.S. EPA 1989, 1991,
1992a,b, 1993, 1996, 1997, 2000, 2002a,b). Exclusive use of conservative MADEP and
U.S. EPA default exposure factors ensures that this risk characterization provides a
conservative estimate of site-related human health risks. The use of additional site- and
chemical-specific information would likely reduce the magnitude of the human health
risk estimated for receptors using this site.

Three areas of uncertainty in risk characterization are media concentrations, exposure
assumptions, and toxicity factors. Media concentrations were assessed by a certified
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laboratory using existing guidance, appropriate analytical protocols, and reported using
appropriate quality assurance and quality control measures. Although such measures
cannot guarantee good quality data, there is no reason to believe that data accuracy, bias,
and veracity are suspect.

OCI used default exposure assumptions, guidance, and toxicity values provided by
MADEP and U.S. EPA in the conduct of this risk characterization. Each provides an
additional layer of conservatism to the characterization of health risk. U.S. EPA alone
stipulates that the toxicity values likely over estimate toxicity by an order of magnitude.
The use of uncertainty factors (“UF”) totaling several orders of magnitude in the
derivation of RfD may increase their conservative nature by the same amount. U.S. EPA
indicates that CSF values also over estimate cancer potency for compounds that may
have no cancer causing potential at all. This conservatism is a part of this risk
characterization.

OCI also used the newly proposed and conservative non-cancer toxicity values for VPH
and EPH fractions. These proposed toxicity values are in most cases more conservative
than those currently adopted by MADEP and those proposed by the TPH Work Group
(MADEP 2002e¢). Use of MADEP and U.S. EPA default exposure parameters,
conservative approximation methods, and toxicity values likely over states risk and
minimizes the potential of this risk characterization to under estimate health risk posed
by site-related contamination.

Conclusion

This baseline risk characterization demonstrates that a condition of "No Significant Risk™
of harm to human health exists at the site now and into the foreseeable future, without
restriction.

RISK TO PUBLIC WELFARE

OCI performed a MCP Method 3 characterization of the risk to public welfare as
described in MADEP guidance (MADEP 1995). OCI considered the following factors in
the characterization of public health risk:

e Site, receptor, and exposure information;

e Existence of nuisance conditions;

e Loss of property value;

e Unilateral restriction of another's property use;

e Monetary or non-physical costs which may accrue from the degradation of the
public or private resources due to material release; and

e Comparison of contaminant concentrations to upper concentration limit
(“UCL") values listed in the MCP [310 CMR 40.0996].
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No nuisance conditions were identified at the site as a result of a release or threat of
release of hazardous materials to the subject site. Ambient and indoor air is currently and
will, in the reasonably foreseeable future, remain free from persistent and noxious odors.
Because site groundwater may not be used for drinking water purposes (i.e., GW-2 and
GW-3, but not GW-1), it can be considered inaccessible. Therefore, there is no
accessible drinking water from which to evaluate site-related noxious tastes and odors.
There are no apparent nuisance conditions, impact to livestock, loss of property value,
unilateral restriction of property use, or any monetary or nonphysical costs associated
with historical contaminant release at the site. No EPC exceeds the relevant upper
concentration limits (“UCL”) in soil. There is no information to suggest that any
community near the site experiences any adverse impacts to public welfare resulting from
the subject hazardous material release. Therefore, this risk characterization finds that a
condition of "No Significant Risk" to public welfare exists at the site now and in the
foreseeable future without restriction.

RISK TO SAFETY

As required under Subpart | of the MCP [310 CMR 40.0941(2)] a qualitative
characterization of risk to safety was conducted for the site. The purpose of evaluating
the risk of harm to safety is to identify conditions, which have resulted or may result in a
release of oil and/or hazardous material currently or in the foreseeable future that will
pose a threat of physical harm of bodily injury to people.

The risk to safety relies on the characterization of hazardous material flammability and
ignitability, corrosivity, reactivity, and infectious materials related to the release of
hazardous materials at the site. Site contaminants are not present in sufficient
concentrations to present a significant risk for flammability and ignitability, corrosivity,
and reactivity. Furthermore, OCI does not consider contaminants identified at the site as
“infectious” materials. Based on these considerations, there exists a condition of "No
Significant Risk" to safety now and into the foreseeable future.

RISK TO THE ENVIRONMENT

OCI conducted a MCP Method 3 environmental risk characterization in a manner
consistent with MADEP Guidance (MADEP 1995, 1996b). In such a characterization,
the MCP stipulates that the risk of harm to biota and habitats shall be characterized by
evaluating ecological parameters using a two-stage approach. The objective of Stage I is
to identify and document whether conditions warrant a Stage Il risk characterization,
either because of significant exposure pathways or because environmental harm is readily
apparent.  If required, additional assessment takes the form of a Stage Il risk
characterization, which focuses on an assessment of the potential ecological effects of
site contaminants.

The initial task in the Stage | characterization of environmental risks is to identify
exposure pathways through which CoPC may migrate to sensitive habitat or receptors. A
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secondary task in a Stage | characterization of environmental risks is to identify any
readily apparent harm to the environment. A third task in a Stage | characterization of
environmental risks is to identify site conditions that exceed, or may exceed effects-based
screening criteria. With the exception of cadmium, CoPC detected in groundwater do not
exceed their applicable GW-3 standards. Regarding the concentration of cadmium
detected in groundwater from MW-1 (12 ug/L), its migration in groundwater appears to
be limited to the location of that monitoring well since it is not detected in MW-2 (MDL
= 5 ug/L). Finally, it is unlikely that a significant concentration of cadmium in
groundwater from MW-1 will migrate more than 1 mile and discharge into the Charles
River. Therefore, OCI concludes that there is no potential for CoPC at the site to migrate
to or impact nearby surface waters or any area of environmental concern. Therefore OCI
concludes that there is “No Significant Risk” of harm to environmental health and there
is no need to perform a Stage Il characterization of environmental risk.

CONCLUSIONS

This MCP Method 3 baseline risk characterization of the risk of harm to human health,
safety, public welfare, and the environment finds that a condition of "No Significant
Risk” exists at the site now and will exist in the foreseeable future, without restriction.
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TABLE 1: SOIL ANALYTICAL RESULTS

Site Name: 27 Village Street
Somerville, Massachusetts

Total Petroleum Hydrocarbons (mg/kg)
Total Petroleum Hydrocarbons 470 70 190 NA 2,600 NA NA NA NA NA NA NA NA NA NA
Cyanide (mg/kg)
Cyanide NA NA 0.65 0.55 0.50 NA NA NA NA NA NA NA NA NA NA
Semi-Volatile Organic Compounds (mg/kg)
Acenaphthene NA NA NA NA NA NA NA 0.29 NA NA NA NA 0.29 NA 1.45
Acenaphthylene NA NA NA NA NA NA NA NA NA NA NA NA 0.29 NA NA
Anthracene NA NA NA NA NA NA NA NA NA NA NA NA 0.29 NA NA
Benzo[a]anthracene NA NA NA NA NA NA NA NA NA NA NA NA 0.29 NA NA
Benzo[a]pyrene NA NA NA NA NA NA NA NA NA NA NA NA 0.29 NA NA
Benzo[b]fluoranthene NA NA NA NA NA NA NA NA NA NA NA NA 0.29 NA NA
Benzo[g,h,]perylene NA NA NA NA NA NA NA NA NA NA NA NA 0.29 NA NA
Benzo[k]fluoranthene NA NA NA NA NA NA NA NA NA NA NA NA 0.29 NA NA
Chrysene NA NA NA NA NA NA NA NA NA NA NA NA 0.29 NA NA
Dibenzo[a,h]anthracene NA NA NA NA NA NA NA NA NA NA NA NA 0.29 NA NA
Fluoranthene NA NA NA NA NA NA NA NA NA NA NA NA 0.29 NA NA
Fluorene NA NA NA NA NA NA NA NA NA NA NA NA 0.29 NA NA
Ideno[1,2,3-c,d]pyrene NA NA NA NA NA NA NA NA NA NA NA NA 0.29 NA NA
Phenanthrene NA NA NA NA NA NA NA 3.8 NA NA NA NA 0.29 NA 30
Pyrene NA NA NA NA NA NA NA NA NA NA NA NA 0.29 NA NA
EPH (mg/kg)
C,4-C 15 Aliphatic Hydrocarbons NA NA NA NA NA NA NA 82 NA NA NA NA 17.5 NA 90
C,4-C36 Aliphatic Hydrocarbons NA NA NA NA NA NA NA 270 NA NA NA NA 175 NA 360
C,,-C,, Aromatic Hydrocarbons NA NA NA NA NA NA NA 210 NA NA NA NA 17.5 NA 480
Volatile Organic Compounds (mg/kg)
Naphthalene NA NA NA NA NA NA NA 0.29 NA NA NA NA 0.29 NA 1.45
2-Methylnaphthalene NA NA NA NA NA NA NA 0.29 NA NA NA NA 0.29 NA 1.45
Metals (mg/kg)
Aluminum NA NA NA 5,100 4,500 NA NA NA NA NA NA NA NA NA NA
Arsenic 81 3.3 7.7 8.0 8.3 NA NA 12 0.75 NA NA NA NA NA 10
Barium 40 12 69 40 220 NA NA NA NA NA NA NA NA NA NA
Cadmium 26 0.3 25 20 4.2 NA NA NA NA NA NA NA NA NA NA
Chromium 6 6 6.5 18 24 NA NA NA NA NA NA NA NA NA NA
Lead 280 33 2,200 240 1,600 380 6 NA NA 570 36 6 19 76 NA
Magnesium NA NA NA 1,300 1,400 NA NA NA NA NA NA NA NA NA NA
Mercury 0.22 0.020 0.09 0.39 0.16 NA NA NA NA NA NA NA NA NA NA
Nickel NA NA NA 6 230 NA NA NA NA NA NA NA NA NA NA
Selenium 12 12 12.5 12 10.5 NA NA NA NA NA NA NA NA NA NA
Silver 3 3 3.15 3 7 NA NA NA NA NA NA NA NA NA NA
Zinc NA NA NA 2,100 3,000 NA NA NA NA NA NA NA 160 NA NA
NOTES:

mg/kg = milligrams per kilogram (parts per million).

NA= Not analyzed.
NS = No standard.

Soil samples from MW-1 and MW-2 were analyzed for volatile organic compounds using EPA method 8260B. Reported concentrations were below method detection limitsand MCP Reportable Concentration for RCS-1.
BOLD = Exceeds MCP Method 1 S-1 GW-2/GW-3 Soil Standards.
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TABLE 1: SOIL ANALYTICAL RESULTS

Site Name: 27 Village Street
Somerville, Massachusetts

Total Petroleum Hydrocarbons

Total Petroleum Hydrocarbons NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Cyanide
Cyanide NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Semi-Volatile Organic Compounds
Acenaphthene NA 0.29 0.28 NA NA NA NA NA NA NA NA NA NA NA
Acenaphthylene NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Anthracene NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzo[a]anthracene NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzo[a]pyrene NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzo[b]fluoranthene NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzo[g,h,l]perylene NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzo[k]fluoranthene NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chrysene NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dibenzo[a,h]anthracene NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Fluoranthene NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Fluorene NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Ideno[1,2,3-c,d]pyrene NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Phenanthrene NA 0.29 2.7 NA NA NA NA NA NA NA NA NA NA NA
Pyrene NA NA NA NA NA NA NA NA NA NA NA NA NA NA
EPH
C4-C 15 Aliphatic Hydrocarbons NA 17.5 16.5 NA NA NA NA NA NA NA NA NA NA NA
C,4-C36 Aliphatic Hydrocarbons NA 17.5 96 NA NA NA NA NA NA NA NA NA NA NA
C,,-C,, Aromatic Hydrocarbons NA 17.5 71 NA NA NA NA NA NA NA NA NA NA NA
Volatile Organic Compounds
Naphthalene NA 0.29 0.28 NA NA NA NA NA NA NA NA NA NA NA
2-Methylnaphthalene NA 0.29 0.28 NA NA NA NA NA NA NA NA NA NA NA
Metals
Aluminum NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Arsenic 0.55 1.5 4.4 2.0 NA NA NA NA NA NA NA NA NA NA
Barium NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Cadmium NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chromium NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Lead NA NA NA NA 660 1,100 590 61 380 620 230 210 64 170
Magnesium NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Mercury NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Nickel NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Selenium NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Silver NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Zinc NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NOTES:

mg/kg = milligrams per kilogram (parts per million).

NA= Not analyzed.
NS = No standard.

Soil samples from MW-1 and MW-2 were analyzed for volatile organic cor
BOLD = Exceeds MCP Method 1 S-1 GW-2/GW-3 Soil Standards.
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TABLE 1: SOIL ANALYTICAL RESULTS

Site Name: 27 Village Street
Somerville, Massachusetts

Total Petroleum Hydrocarbons

mg/kg = milligrams per kilogram (parts per million).

NA= Not analyzed.
NS = No standard.

Soil samples from MW-1 and MW-2 were analyzed for volatile organic cor
BOLD = Exceeds MCP Method 1 S-1 GW-2/GW-3 Soil Standards.

Total Petroleum Hydrocarbons 4 4 833 1,190 1 2,166 2,600 3.1 NA NA 800 10,000
Cyanide
Cyanide 3 3 0.57 0 0 1 1 1.1 NA NA 100 3000
Semi-Volatile Organic Compounds
Acenaphthene 5 5 0.52 1 0 1 1 2.8 0.5 2 1,000 10,000
Acenaphthylene 1 1 0.29 NA 0 NA 0.29 1.0 0.5 1 60 600
Anthracene 1 1 0.29 NA 0 NA 0.29 1.0 1 4 1,000 10,000
Benzo[a]anthracene 1 1 0.29 NA 0 NA 0.29 1.0 2 9 7 3000
Benzo[a]pyrene 1 1 0.29 NA 0 NA 0.29 1.0 2 7 2 300
Benzo[b]fluoranthene 1 1 0.29 NA 0 NA 0.29 1.0 2 8 7 3000
Benzo[g,h,|]perylene 1 1 0.29 NA 0 NA 0.29 1.0 1 3 2 100
Benzo[k]fluoranthene 1 1 0.29 NA 0 NA 0.29 1.0 1 4 70 10000
Chrysene 1 1 0.29 NA 0 NA 0.29 1.0 2 7 70 10000
Dibenzo[a,h]anthracene 1 1 0.29 NA 0 NA 0.29 1.0 0.5 1 0.7 300
Fluoranthene 1 1 0.29 NA 0 NA 0.29 1.0 4 10 1,000 10,000
Fluorene 1 1 0.29 NA 0 NA 0.29 1.0 1 2 1,000 10,000
Ideno[1,2,3-c,d]pyrene 1 1 0.29 NA 0 NA 0.29 1.0 1 3 7 3000
Phenanthrene 5 5 7.42 13 0 20 30 4.0 3 20 70 700
Pyrene 1 1 0.29 NA 0 NA 0.29 1.0 4 20 2 10,000
EPH
C,y-Cyg Aliphatic Hydrocarbons 5 5 44.7 38 1 83 90 2.0 NA NA 1,000 10,000
C,4-C36 Aliphatic Hydrocarbons 5 5 152.2 155 1 308 360 2.4 NA NA 3,000 10,000
C,;-C,, Aromatic Hydrocarbons 5 159.2 196 1 356 480 3.0 NA NA 1000 10,000
Volatile Organic Compounds
Naphthalene 5 5 0.52 1 0 1 1.45 2.8 0.5 1 500 4,000
2-Methylnaphthalene 5 5 0.52 1 0 1 1.45 2.8 0.5 1 200 3,000
Metals
Aluminum 2 2 4,800 424 1 5,472 5,100 1.1 10,000 10,000 NS NS
Arsenic 12 12 11.6 22 0 26 81 7.0 20 20 20 200
Barium 5 5 76 83 1 159 220 29 50 50 1,000 10,000
Cadmium 5 5 15.1 12 0 27 26 1.7 2 3 3 200
Chromium 5 5 12.1 8 1 21 24 2.0 30 40 1,000 2,000
Lead 22 22 433 558 1 700 2,200 5.1 100 600 300 6000
Magnesium 2 2 1,350 71 1 1,462 1,400 1.0 5,000 5,000 NS NS
Mercury 5 5 0.18 0 0 0 0.39 2.2 0.3 1.00 1 10
Nickel 2 2 118 158 1 369 230 19 20 30 30 5000
Selenium 5 5 11.8 1 1 13 13 11 0.5 1 400 8,000
Silver 5 5 3.83 2 0 6 7 1.8 0.6 1.0 100 2,000
Zinc 3 3 1,753 1,451 1 3,632 3,000 1.7 100 300 2,500 10,000
NOTES:
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TABLE 2. COMPOUNDS OF POTENTIAL CONCERN

IDENTIFIED IN SOIL

Total Petroleum Hydrocarbons CASRN
TPH NA
Cyanide
Cyanide (free) 57-12-5
Semi-Volatile Organic Compounds
Acenaphthene 83-32-9
Acenaphthylene 208-96-8
Anthracene 120-12-7
Benzo[a]anthracene 56-55-3
Benzo[a]pyrene 50-32-8
Benzo[b]fluoranthene 205-99-2
Benzo[g,h,ilperylene 191-24-2
Benzolk]fluoranthene 207-08-9
Chrysene 218-01-9
Dibenz[a,h]anthracene 53-70-3
Fluoranthene 206-44-0
Fluorene 86-73-7
Indeno[1,2,3,-cd]pyrene 193-39-5
Phenanthrene 85-01-8
Pyrene 129-00-0
Extractable Petroleum Hydrocarbons
Cy-C1g Aliphatic NA
C19-C36 Aliphatic NA
C1,-C,, Aromatic NA
Volatile Organic Compounds
Naphthalene 91-20-3
2-Methylnaphthalene 91-57-6
Metals
Aluminum 7429-90-5
Arsenic 7440-38-2
Barium 7440-39-3
Cadmium 7440-43-9
Chromium (total) 16065-83-1 & 18540-29-9
Lead 7439-92-1
Magnesium 7439-95-4
Mercury 7487-94-7
Nickel 7440-02-0
Selenium 7783-00-8
Silver 7440-22-4
Zinc 7440-66-6

Site Name: 27 Village Street
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TABLE 6. CHEMICAL-SPECIFIC RELATIVE ABSORPTION FACTORS

Class Compound Study Media RAFg, RAFgp RAFw, RAFp RAF A
Total Petroleum Hydrocarbons
TPH NA 091 ™ 0.010 @ 1.00 ™ 001 ™ 1.00 @
Cyanide
Cyanide (free) food 017 ™ 001 ¥ 1.00 1.00 1.00
Semi-Volatile Organic Compounds
Acenaphthene gavage 031 [ 0010 @ 1.00 031 1 1.00
Acenaphthylene gavage 0.31 04 0010 @ 1.00 031 1 1.00
Anthracene gavage 0.76 18 0010 @ 1.00 0.76 19 1.00
Benzo[a]anthracene gavage® 0.31 [ 0010 @ 1.00 031 W 1.00
Benzo[a]pyrene gavage” 0.31 [ 0010 @ 1.00 031 1 1.00
Benzo[b]fluoranthene gavage® 0.31 [ 0010 @ 1.00 031 1 1.00
Benzo[g,h,i]perylene gavage” 0.31 [ 0010 @ 1.00 031 1 1.00
Benzo[K]fluoranthene gavage® 0.31 [ 0010 @ 1.00 031 1 1.00
Chrysene gavage® 0.31 [ 0010 @ 1.00 031 1 1.00
Dibenz[a,hJanthracene gavage® 0.31 [ 0010 @ 1.00 031 1 1.00
Fluoranthene gavage 031 04 0010 @ 1.00 031 1 1.00
Fluorene gavage 050 @ 0010 @ 1.00 050 @ 1.00
Indeno[1,2,3,-cd]pyrene gavage 031 [ 0010 @ 1.00 031 1 1.00
Phenanthrene gavage® 0.73 04 0010 @ 1.00 073 1 1.00
Pyrene gavage 0.31 [ 0010 @ 1.00 031 1 1.00
Extractable Petroleum Hydrocarbons
C9-C18 Aliphatic gavage" 001 ™ 020 ™4 1.00 091 1 1.00
C19-C36 Aliphatic gavage" 001 ™2 010 ™ 1.00 001 ™ 1.00
C11-C22 Aromatic gavage" 091 ™2 018 ™ 1.00 091 ™ 1.00
Volatile Organic Compounds
Naphthalene gavage® 080 B 0.010 @ 1.00 0.99 1.00
2-Methylnaphthalene gavage” 0.80 B 0.010 @ 1.00 0.80 © 1.00
Metals
Aluminum unknown 0.10 B9 000 ® 1.00 1.00 1.00
Arsenic drinking water 041 ™3 0.001 ®@ 0.73 0.71 1.00
Barium drinking water 007 M 0.001 ®@ 0.73 0.71 0.71
Cadmium food/drinking water | 0.025 9 0010 ®@ 005 B op25 [ 1.00
Chromium (total) food 001 [ 0.001 ® 1.00 1.00 1.00
Lead multipathway 0.15 [6:20 0055 [ 100 © 50 B2 100
Magnesium unknown 020 ™ 0.001 ®@ 1.00 1.00 1.00
Mercury food 0.07 0.001 ®@ 1.00 1.00 1.00
Nickel gavage 027 M 0.001 ®@ 1.00 1.00 1.00
Selenium injection 0.44 18 0.001 ® 0.40 0.39 0.39
Silver injection 0.18 1 0001 ® 0.40 0.39 0.39
Zinc food 020 M@ 0.001 @ 1.00 1.00 1.00

KEY:

NA = Not Available
RAFg =  RAF Soil Ingestion
RAFsp =  RAF Soil Dermal Contact

= Assumed route of administration based on other compounds in class.
= Surrogate toxicity value and route of administration (See footnotes for Table 5).
= Based on specific compound surrogate toxicity value and route of administration (MADEP 2002f).

RAFy, = RAF Water Ingestion

RAF;» = RAF Ingestion of Produce

RAF, = RAF Inhalation of Indoor Air

NOTE: - Relative absorption was determined using the toxicological studies relating to the derivation of the RfD, and
if necessary studies used in the derivation of CSF. The use of inhalation studies for RAF determination was avoided whenever possible.
- For all non-referenced relative absorption factors, OCI determined the RAF using default MADEP (1995a) guidance (Appendix B).
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TABLE 3. RECEPTOR EXPOSURE PROFILES

Source CF IR VR Fl ET EF ED SA AF PEF BW AT.n AT.c coi?
Receptor Medium  Route Age Varies Effect  mg/day m°/hr unitless  hours/day dayslyear Year cm’/day mg/cm®  mg/m® kg days  days VARIABLE
Resident Soil Ingestion Child (1-6) 1.E-06 Carc 100 -- 0.47 -- 350 6 -- -- -- 15 -- 27375 2.40E-07
1.E-06  Nonc 100 - 0.47 - 350 6 -- - - 15 2190 - 3.00E-06
Adult (7-31) 1.E-06 Carc 50 -- 0.42 -- 350 24 -- -- -- 70 -- 27375 9.19E-08
1.E-06  Nonc 50 -- 0.42 -- 350 24 -- -- -- 70 8760 -- 2.87E-07
Inhalation inhale Child (1-6) 1.E-03 Carc -- 0.17 0.35 8 350 6 -- -- 32 15 -- 27375 1.26E-06
swallowed 1.E-03 -= 0.17 0.35 8 350 6 -- == 32 15 -= 27375 5.05E-06
inhaled 1.E-03 Nonc -- 0.17 0.35 8 350 6 -- -- 32 15 2190 -- 1.58E-05
swallowed 1.E-03 -- 0.17 0.35 8 350 6 -- -- 32 15 2190 -- 6.31E-05
inhaled Adult (7-31) 1.E-03 Carc -- 0.70 0.35 8 350 24 -- -- 32 70 -- 27375 4.35E-06
swallowed 1.E-03 -= 0.70 0.35 8 350 24 -- - 32 70 -= 27375 1.74E-05
inhaled 1.E-03 Nonc -- 0.70 0.35 8 350 24 -- -- 32 70 8760 - 1.36E-05
swallowed 1.E-03 -- 0.70 0.35 8 350 24 -- -- 32 70 8760 -- 5.44E-05
Dermal Child (1-6) 1.E-06 Carc -- -- 0.45 -- 350 6 2,434 0.35 -- 15 -- 27375 1.96E-06
1.E-06  Nonc -= == 0.45 - 350 6 2,434 0.35 -- 15 2190 - 2.45E-05
Adult (7-31) 1.E-06 Carc -- -- 0.42 -- 350 24 5,657 0.13 -- 70 -- 27375 1.35E-06
1.E-06  Nonc -- -- 0.42 -- 350 24 5,657 0.13 -- 70 8760 -- 4.22E-06
Homegrown Produce Consumption Child (1-6) -- Carc A&PS -- 0.47 -- 350 6 -- -- -- 12.075 -- 27375 2.98E-03
-= Nonc A&PS == 0.47 - 350 6 -- == -- 12.075 2190 == 3.72E-02
Adult (7-31) -- Carc A&PS -- 0.42 -- 350 24 -- -- -- 70 -- 27375 1.84E-03
-- Nonc A&PS -- 0.42 -- 350 24 -- -- -- 70 8760 -- 5.74E-03
Construction/Utility Worker Soil Ingestion Adult (18-45) 1.E-06 Carc 100 -- -- -- 130 0.50 - -- - 70 -- 27375 3.38E-09
1.E-06 NonC 100 - -- -- 130 0.50 -- -- -- 70 182 -- 5.09E-07
Inhalation inhale Adult (18-45) 1.E-03 Carc - 3.6 0.50 8 130 0.50 - - 60 70 - 27375 2.44E-07
swallowed 1.E-03 -- 3.6 0.50 8 130 0.50 -- - 60 70 -- 27375 9.74E-07
inhaled 1.E-03 NonC -- 3.6 0.50 8 130 0.50 -- -- 60 70 182 -- 3.66E-05
swallowed 1.E-03 -- 3.6 0.50 8 130 0.50 -- - 60 70 182 -- 1.47E-04
Dermal Adult (18-45) 1.E-06 Carc -- -- 1.00 -- 130 0.50 3,477 0.29 -- 70 -- 27375 3.41E-08
1.E-06 NonC -- -- 1.00 -- 130 0.50 3,477 0.29 -- 70 182 -- 5.13E-06
Maintenance Worker Soil Ingestion Adult (18-45) 1.E-06 Carc 100 -- 0.50 -- 173 27 -- -- -- 70 -- 27375 1.22E-07
1.E-06  Nonc 100 -- 0.50 -- 173 27 -- -- -- 70 9855 -- 3.39E-07
Inhalation inhale Adult (18-45) 1.E-03 Carc -- 3.6 0.50 27 -- -- 60 70 -- 27375 1.76E-05
swallowed 1.E-03 -= 3.6 0.50 8 173 27 -- == 60 70 -= 27375 7.02E-05
inhaled 1.E-03 Nonc -- 3.6 0.50 8 173 27 -- -- 60 70 9855 -- 4.88E-05
swallowed 1.E-03 -- 3.6 0.50 8 173 27 -- -- 60 70 9855 -- 1.95E-04
Dermal Adult (18-45) 1.E-06 Carc -- -- 0.50 -- 173 27 3,477 0.19 -- 70 -- 27375 1.61E-06
1.E-06 Nonc -- -- 0.50 -- 173 27 3,477 0.19 -- 70 9855 -- 4.47E-06

NOTES:

AF - Soil adherence factor
BW - Body weight

Carc - Carcinogenic effect
CF - Conversion Factor
ED - Exposure Duration
EF - Exposure Frequency
ET - ExposureTime

# Chemical independent uptake (CIU) values are exclusive of chemical concentration, K, and relative absorption factor (RAF).

IR - Ingestion Rate

VR - Ventilation Rate

FI - Fraction Intake

Nonc - Non-carcinogenic effect

PEF - Particulate Emission Factor or PM,,, Respirable particulate concentration in air.
SA - Contact Surface Area
A&PS - Age- and Produce-Specific Ingestion Rates.

Multiply CIU value by chemical-specific concentration in media, chemical specific factors (), and pathway specific RAF.

b CIU for the Food Ingestion pathway is estimated in Table 4.2 for food and age specific consumption (MADEP 1995a).
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TABLE 4. QUANTITATIVE EXPOSURE ESTIMATES

Scenario: Variable Units Value
TABLE 4.1 Incidental Soil Ingestion - Adult Resident
Exposure Assumptions:
Chemical Concentration in Sall Cs mg/kg
Conversion Factor CF kg/mg 1E-06
Relative Absorption Factor (default=1; or chemical-specific) RAF -- --
Ingestion Rate IR mg/day 50
Fractional Ingestion (seasonal outdoor soil & indoor dusts) FI unitless 0.42
Exposure Frequency EF days/year 350
Exposure Duration ED years 24
Body Weight - Adult BW kg 70
Averaging Time - Carcinogenic AT.c days 27375
Averaging Time - Noncarcinogenic - Adult AT.n days 8760
ClU.c =(CF*IR*FI*EF*ED)/(BW*AT.c) ClU.c (day)™ 9.2E-8
ClU.n =(CF*IR*FI*EF*ED)/(BW*AT.n) ClU.n (day)™ 2.9E-7
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TABLE 4. QUANTITATIVE EXPOSURE ESTIMATES

Scenario: Variable Units Value
TABLE 4.5 Incidental Soil Ingestion - Child Resident
Exposure Assumptions:
Chemical Concentration in Sall Cs mg/kg
Conversion Factor CF kg/mg 1E-06
Relative Absorption Factor (default=1; or chemical-specific) RAF -- --
Ingestion Rate (default) IR mg/day 100
Fractional Ingestion (seasonal outdoor soil & indoor dusts) FI unitless 0.47
Exposure Frequency EF days/year 350
Exposure Duration ED years 6
Body Weight - Child (mean age-specific) BW kg 15
Averaging Time - Carcinogenic AT.c days 27375
Averaging Time - Noncarcinogenic - Adult AT.n days 2190
ClU.c =(CF*IR*FI*EF*ED)/(BW*AT.c) ClU.c (day)™ 2.4E-7
ClU.n =(CF*IR*FI*EF*ED)/(BW*AT.n) ClU.n (day)™ 3.0E-6
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TABLE 4. QUANTITATIVE EXPOSURE ESTIMATES

Scenario: Variable Units Value
TABLE 4.9 Incidental Soil Ingestion - Construction/Utility Worker
Exposure Assumptions:
Chemical Concentration in Sall Cs mg/kg --
Conversion Factor CF kg/mg 1E-06
Relative Absorption Factor (default=1; or chemical-specific) RAF -- --
Ingestion Rate IR mg/day 100
Fractional Ingestion FI unitless 1
Exposure Frequency EF days/year 130
Exposure Duration ED years 0.50
Body Weight - Adult BW kg 70
Averaging Time - Carcinogenic AT.c days 27375
Averaging Time - Noncarcinogenic - Adult AT.n days 182
ClU.c =(CF*IR*FI*EF*ED)/(BW*AT.c) ClU.c (day)™* 3.4E-9
ClU.n =(CF*IR*FI*EF*ED)/(BW*AT.n) ClU.n (day)™ 5.1E-7
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TABLE 4. QUANTITATIVE EXPOSURE ESTIMATES

Scenario: Variable Units Value
TABLE 4.2 Inhalation & Ingestion of Dust - Adult Resident
Exposure Assumptions:
Chemical Concentration in Air OHMarticulate ug/m* = (OHMg;*CFa*PM;)
Chemical Concentration in Soil OHMg mg/kg -
Respirable particulate fraction PMy, ug/m* 32
Conversion factor to calculate OHM,;, from OHM; (Table 8) CFa kg/mg 1.E-06
Conversion Factor CF mg/ug 1.E-03
Inhalation Rate (light exertion = 13.49 liters/minute) VR m3/hr 0.70
Xylenes FI -- 0.35
Exposure Time ET hours/day 8
Exposure Frequency EF days/year 350
Exposure Duration ED years 24
Body Weight - Adult BW kg 70
Averaging Time - Carcinogenic AT.c days 27375
Averaging Time - Noncarcinogenic - Adult AT.n days 8760
Inhalation
ClU.c =(0.5*CF*VR*FI*ET*EF*ED)/(BW*AT.c) ClU.c mg-m>/ug-kg-day 4.4E-06
ClU.n =(0.5*CF*VR*FI*ET*EF*ED)/(BW*AT.n) ClU.n mg-m>/ug-kg-day 1.4E-05
Ingestion
ClU.c =(2*CF*VR*FI*ET*EF*ED)/(BW*AT.c) ClU.c mg-m>/ug-kg-day 1.7E-05
ClU.n =(2*CF*VR*FI*ET*EF*ED)/(BW*AT.n) ClU.n mg-m>/ug-kg-day 5.4E-05
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TABLE 4. QUANTITATIVE EXPOSURE ESTIMATES

Scenario: Variable Units Value
TABLE 4.6 Inhalation & Ingestion of Dust - Child Resident
Exposure Assumptions:
Chemical Concentration in Air OHMarticulate ug/m* = (OHMg;*CFa*PM;)
Chemical Concentration in Soil OHMg; mg/kg -
Respirable particulate fraction PMy, ug/m* 32
Conversion factor to calculate OHM,;, from OHM; (Table 8) CFa kg/mg 1.E-06
Conversion Factor CF mg/ug 1.E-03
Inhalation Rate (light exertion = 5.74 liters/minute) (age-specific) VR m3/hr 0.174
Fraction Inhaled (seasonal outdoor soil & indoor dusts) FI -- 0.35
Exposure Time ET hours/day 8
Exposure Frequency EF days/year 350
Exposure Duration ED years 6
Body Weight - Child (mean age-specific) BW kg 15
Averaging Time - Carcinogenic AT.c days 27375
Averaging Time - Noncarcinogenic - Adult AT.n days 2190
Inhalation
ClU.c =(0.5*CF*VR*FI*ET*EF*ED)/(BW*AT.c) ClU.c mg-m>/ug-kg-day 1.3E-06
ClU.n =(0.5*CF*VR*FI*ET*EF*ED)/(BW*AT.n) ClU.n mg-m>/ug-kg-day 1.6E-05
Ingestion
ClU.c =(2*CF*VR*FI*ET*EF*ED)/(BW*AT.c) ClU.c mg-m>/ug-kg-day 5.1E-06
ClU.n =(2*CF*VR*FI*ET*EF*ED)/(BW*AT.n) ClU.n mg-m>/ug-kg-day 6.3E-05
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TABLE 4. QUANTITATIVE EXPOSURE ESTIMATES

Scenario: Variable Units Value

TABLE 4.10 Inhalation & Ingestion of Dust - Construction/Utility Worker
Exposure Assumptions:

Chemical Concentration in Air OHMarticulate ug/m* = (OHMg;*CFa*PM)
Chemical Concentration in Soil OHMg; mg/kg -
Respirable particulate fraction PMyo ug/m* 60
Conversion factor to calculate OHM,;, from OHM; (Table 8) CFa kg/mg 1.E-06
Conversion Factor CF mg/ug 1.E-03
Inhalation Rate (heavy exertion = 60 liters/minute) VR m3/hr 3.6
Fraction Inhaled from Contamination Source (P) FI -- 0.5
Exposure Time ET hours/day 8
Exposure Frequency EF days/year 130
Exposure Duration ED years 0.50
Body Weight - Adult BW kg 70
Averaging Time - Carcinogenic AT.c days 27375
Averaging Time - Noncarcinogenic - Adult AT.n days 182
Inhalation
ClU.c =(0.5*CF*VR*FI*ET*EF*ED)/(BW*AT.c) ClU.c mg-m>/ug-kg-day 2.4E-07
ClU.n =(0.5*CF*VR*FI*ET*EF*ED)/(BW*AT.n) ClU.n mg-m>/ug-kg-day 3.7E-05
Ingestion
ClU.c =(2*CF*VR*FI*ET*EF*ED)/(BW*AT.c) ClU.c mg-m>/ug-kg-day 9.7E-07
ClU.n =(2*CF*VR*FI*ET*EF*ED)/(BW*AT.n) ClU.n mg-m>/ug-kg-day 1.5E-04
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TABLE 4.12 Inhalation and Ingestion of Dust - Maintenance Worker
Exposure Assumptions:

Inhalation

Ingestion

Chemical Concentration in Air OHM aricuate ug/m? = (OHM,*CFa*PM,)
Chemical Concentration in Sail OHMg,; mg/kg --
Respirable particulate fraction PM;, ug/m* 60
Conversion factor to calculate OHM,; from OHM; (Table 8) CFa kg/mg 1.E-06
Conversion Factor CF mg/ug 1.E-03
Inhalation Rate (heavy exertion = 60 liters/minute) VR m3hr 3.6
Fraction Inhaled from Contamination Source (P) FI -- 0.5
Exposure Time ET hours/day 8
Exposure Frequency EF daysl/year 173
Exposure Duration ED years 27
Body Weight - Adult BW kg 70
Averaging Time - Carcinogenic AT.c days 27375
Averaging Time - Noncarcinogenic - Adult AT.n days 9855
ClU.c =(0.5*CF*VR*FI*ET*EF*ED)/(BW*AT.c) ClU.c mg-m®ug-kg-day 1.8E-05
ClU.n =(0.5*CF*VR*FI*ET*EF*ED)/(BW*AT.n) ClU.n mg-m®ug-kg-day 4.9E-05
ClU.c =(2*CF*VR*FI*ET*EF*ED)/(BW*AT.c) ClU.c mg-m®ug-kg-day 7.0E-05
ClU.n =(2*CF*VR*FI*ET*EF*ED)/(BW*AT.n) ClU.n mg-m®ug-kg-day 2.0E-04
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TABLE 4. QUANTITATIVE EXPOSURE ESTIMATES

Scenario:

Variable Units Value
TABLE 4.3 Dermal Contact with Soil - Adult Resident
Exposure Assumptions:
Chemical Concentration in Soll Cs mg/kg
Conversion Factor CF kg/mg 1E-06
Skin Surface Area Available for Contact SA cm?/day 5657
Soil-to-Skin Adherence Factor AF mg/cm2 0.13
Relative Absorption Factor (default=1: or chemical specific) RAF unitless --
Fractional Exposure (seasonal outdoor soil & indoor dusts) FI unitless 0.42
Exposure Frequency EF days/year 350
Exposure Duration ED years 24
Body Weight - Adult BW kg 70
Averaging Time - Carcinogenic AT.c days 27375
Averaging Time - Noncarcinogenic - Adult AT.n days 8760
ClU.c =(CF*SA*AF*FI*EF*ED)/(BW*AT.c) ClU.c (day)™ 1.4E-06
ClU.n =(CF*SA*AF*FI*EF*ED)/(BW.AT.n) ClU.n (day)™ 4.2E-06
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TABLE 4. QUANTITATIVE EXPOSURE ESTIMATES

Scenario: Variable Units Value
TABLE 4.7 Dermal Contact with Soil - Child Resident
Exposure Assumptions:
Chemical Concentration in Soll Cs mg/kg
Conversion Factor CF kg/mg 1E-06
Skin Surface Area Available for Contact (mean age-specific) SA cm®/day 2434
Soil-to-Skin Adherence Factor AF mg/cm2 0.35
Relative Absorption Factor (default=1: or chemical specific) RAF unitless --
Fractional Exposure (seasonal outdoor soil & indoor dusts) FI unitless 0.45
Exposure Frequency EF days/year 350
Exposure Duration ED years 6
Body Weight - Child (mean age-specific) BW kg 15
Averaging Time - Carcinogenic AT.c days 27375
Averaging Time - Noncarcinogenic - Adult AT.n days 2190
ClU.c =(CF*SA*AF*FI*EF*ED)/(BW*AT.c) ClU.c (day)™ 2.0E-06
ClU.n =(CF*SA*AF*FI*EF*ED)/(BW.AT.n) ClU.n (day)™ 2.5E-05

Site Name: 27 Village Street, Somerville, Massachusetts.

OAK CREEK, Inc.



TABLE 4. QUANTITATIVE EXPOSURE ESTIMATES

Scenario: Variable Units Value
TABLE 4.11 Dermal Contact with Soil - Construction/Utility Worker
Exposure Assumptions:
Chemical Concentration in Soll CS mg/kg --
Conversion Factor CF kg/mg 1E-06
Skin Surface Area Available for Contact (1 event/day) SA cm®/day 3477
Soil-to-Skin Adherence Factor AF mg/cm2 0.29
Relative Absorption Factor (default=1: or chemical specific) RAF unitless --
Fractional Exposure (seasonal outdoor soil & indoor dusts) FI unitless 1
Exposure Frequency EF days/year 130
Exposure Duration ED years 0.50
Body Weight - Adult BW kg 70
Averaging Time - Carcinogenic AT.c days 27375
Averaging Time - Noncarcinogenic - Adult AT.n days 182
ClU.c =(CF*SA*AF*FI*EF*ED)/(BW*AT.c) ClU.c (day)™ 3.4E-08
ClU.n =(CF*SA*AF*FI*EF*ED)/(BW.AT.n) ClU.n (day)™ 5.1E-06

Site Name: 27 Village Street, Somerville, Massachusetts.

OAK CREEK, Inc.



TABLE 4.13 Incidental Soil Ingestion - Maintenance Worker
Exposure Assumptions:
Chemical Concentration in Soll
Conversion Factor
Relative Absorption Factor (default=1; or chemical-specific)
Ingestion Rate
Fractional Ingestion
Exposure Frequency
Exposure Duration
Body Weight - Adult
Averaging Time - Carcinogenic
Averaging Time - Noncarcinogenic - Adult

ClU.c =(CF*IR*FI*EF*ED)/(BW*AT.C)
ClU.n =(CF*IR*FI*EF*ED)/(BW*AT.n)

Site Name: 27 Village Street, Somerville, Massachusetts.

CF
RAF
IR
Fl
EF
ED
BW
AT.c
AT.n

ClU.c
ClU.n

mg/kg
kg/mg
mg/day
unitless
days/year
years
kg
days
days

(day)”
(day)”

27375
9855

1.2E-7
3.4E-7

OAK CREEK, Inc.



TABLE 4. QUANTITATIVE EXPOSURE ESTIMATES

Scenario: Variable Units Value

Site Name: 27 Village Street, Somerville, Massachusetts. OAK CREEK, Inc.



TABLE 4. QUANTITATIVE EXPOSURE ESTIMATES

Scenario: Variable Units Value

Site Name: 27 Village Street, Somerville, Massachusetts. OAK CREEK, Inc.



TABLE 4. QUANTITATIVE EXPOSURE ESTIMATES

Scenario: Variable Units Value

Site Name: 27 Village Street, Somerville, Massachusetts. OAK CREEK, Inc.



TABLE 4.15 SUMMARY OF RESIDENTIAL SCENARIO FI VALUES

Soil Ingestion (mg/day)
Child (100mg/d) - Fractional Intake ((100mg/d x 153d)+(0.5 x (17mg/d x 212d)))/365d =
Adult (50 mg/d) - Fractional Intake (50mg/d x 153d)/365d =

Soil Contact (cm ?/day)
Child (2434 cmzld) - Fractional Intake ((2434cm2/d x 153d)+(0.5 x (370.4cm2/d x 212d)))/365d =
Adult (5657 cmzld) - Fractional Intake (5657cm2/d x 153d)/365d =

Inhalation for Adult and Child (unitless)
Particulate Fractional Intake 0.5x((153d)+(0.5 x 212d))/365d =

Site Name: 27 Village Street, Somerville, Massachusetts.

FI Value

0.47
0.42

0.45
0.42

0.35

OAK CREEK, Inc.



TABLE 4. QUANTITATIVE EXPOSURE ESTIMATES

Scenario:

Variable Units Value
TABLE 4.4 Ingestion of Homegrown Produce - Adult Resident
Exposure Assumptions:
Chemical Concentration Ingested per Day for BW (70 kg) Ce mg/day
Relative Absorption Factor (default=1: or chemical specific) RAF unitless --
Fractional Source FI unitless 0.42
Exposure Time ET meal/day 1
Exposure Frequency EF days/year 350
Exposure Duration ED years 24
Body Weight - Adult BW kg 70
Averaging Time - Carcinogenic AT.c days 27375
Averaging Time - Noncarcinogenic - Adult AT.n days 8760
ClU.c =(FI*ET*EF*ED)/(BW*AT.c) ClU.c meal/kg-day 1.8E-03
ClU.n =(FI*ET*EF*ED)/(BW*AT.n) ClU.n meal/kg-day 5.7E-03

Site Name: 27 Village Street, Somerville, Massachusetts.

OAK CREEK, Inc.



TABLE 4. QUANTITATIVE EXPOSURE ESTIMATES

Scenario:

Variable Units Value
TABLE 4.8 Ingestion of Homegrown Produce - Child Resident
Exposure Assumptions:
Chemical Concentration Ingested per Day for BW (12.075 kg) Ce mg/meal
Relative Absorption Factor (default=1: or chemical specific) RAF unitless --
Fractional Source FI unitless 0.47
Exposure Time ET meal/day 1
Exposure Frequency EF days/year 350
Exposure Duration ED years 6
Body Weight - Child (mean age-specific for a 2 year old) BW kg 12.075
Averaging Time - Carcinogenic AT.c days 27375
Averaging Time - Noncarcinogenic - Adult AT.n days 2190
ClU.c =(FI*ET*EF*ED)/(BW*AT.c) ClU.c meal/kg-day 3.0E-03
ClU.n =(FI*ET*EF*ED)/(BW*AT.n) ClU.n meal/kg-day 3.7E-02

Site Name: 27 Village Street, Somerville, Massachusetts.

OAK CREEK, Inc.



TABLE 4. QUANTITATIVE EXPOSURE ESTIMATES

Scenario: Variable Units Value

Site Name: 27 Village Street, Somerville, Massachusetts. OAK CREEK, Inc.



TABLE 4.14 Dermal Contact with Soil - Maintenance Worker
Exposure Assumptions:

Chemical Concentration in Soil

Conversion Factor

Skin Surface Area Available for Contact (1 event/day)
Soil-to-Skin Adherence Factor

Relative Absorption Factor (default=1: or chemical specific)
Fractional Exposure (seasonal outdoor soil & indoor dusts)
Exposure Frequency

Exposure Duration

Body Weight - Adult

Averaging Time - Carcinogenic

Averaging Time - Noncarcinogenic - Adult

CDI.c =(CF*SA*AF*FI*EF*ED)/(BW*AT.c)
CDL.n =(CF*SA*AF*FI*EF*ED)/(BW.AT.n)

Site Name: 27 Village Street, Somerville, Massachusetts.

CF
SA
AF
RAF
Fl
EF
ED
BW
AT.c
AT.n

CDl.c
CDl.n

mg/kg
kg/mg
cm?/day
mg/cm?
unitless
unitless
days/year
years
kg
days
days

(day)”
(day)”

1E-06
3477
0.19

173
27
70

27375
9855

1.6E-06
4.5E-06

OAK CREEK, Inc.



TABLE 5. CoPC TOXICITY VALUES

CASRN CSFora CSFinhalation RfDo RfD, Comment
Compounds (mg/kg/day)™ (mg/kg/day)™ (mg/kg/day) (mg/kg/day)
Total Petroleum Hydrocarbons
TPH NA NA NA NA NA
Cyanide
Cyanide (free) 57-12-5 NA NA 2.00E-02 | NA
Semi-Volatile Organic Compounds
Acenaphthene 83-32-9 NA il NA 6.00E-02 ' NA
Acenaphthylene 208-96-8 NA il NA 6.00E-02 " NA Non-cancer toxicity values assumed to be the same as acenaphthene.
Anthracene 120-12-7 NA " NA 3.00E-01 ' NA
Benzo[a]anthracene 56-55-3 7.30E-01 ™ NA 3.00E-01 ™ NA Non-cancer toxicity values assumed to be the same as anthracene.
Benzo[a]pyrene 50-32-8 7.30E+00 ™! NA 3.00E-02 M NA Non-cancer toxicity values assumed to be the same as pyrene.
Benzo[b]fluoranthene 205-99-2 7.30E-01 ™ NA 4.00E-02 Mt NA Non-cancer toxicity values assumed to be the same as fluoranthene.
Benzo[g,h,iJperylene 191-24-2 NA il NA 3.00E-01 M NA Non-cancer toxicity values assumed to be the same as pyrene.
Benzo[k]fluoranthene 207-08-9 7.30E-02 ™ NA 4.00E-02 Mt NA Non-cancer toxicity values assumed to be the same as fluoranthene.
Chrysene 218-01-9 7.30E-02 M NA 3.00E-01 ™ NA Non-cancer toxicity values assumed to be the same as anthracene.
Dibenz[a,h]anthracene 53-70-3 7.30E+00 ™! NA 3.00E-01 ™ NA Non-cancer toxicity values assumed to be the same as anthracene.
Fluoranthene 206-44-0 NA " NA 4.00E-02 ' NA
Fluorene 86-73-7 NA " NA 4.00E-02 ' NA
Indeno[1,2,3,-cd]pyrene 193-39-5 7.30E-01 ™ NA 4.00E-02 Mt NA Non-cancer toxicity values assumed to be the same as fluoranthene.
Phenanthrene 85-01-8 NA " NA 3.00E-01 "’ NA Non-cancer toxicity values assumed to be the same as anthracene.
Pyrene 129-00-0 NA ! NA 3.00E-01 ' NA
Extractable Petroleum Hydrocarbons
Cy-Cyg Aliphatic NA NA i NA 1.00E-01  *F 5.71E+01 ~ ACE  RIC=200mg/m’
Cio-Css Aliphatic NA NA " NA 200E+00  *F NA ACE NA
C11-Cy, Aromatic NA NA W NA 3.00E-02 *F 5.71E+00  ACE RIC=20mgm’
Volatile Organic Compounds
Naphthalene 91-20-3 NA NA 2.00E-02 ' 8.57E-04 € RiC = 3£-03 mg/m®,
2-Methylnaphthalene 91-57-6 NA ! NA 4.00E-03 ' 4.00E-03 F RIC = 1.14E-03 mg/m’.
Metals
Aluminum 7429-90-5 NA NA 1.00E+00 NA
Arsenic 7440-38-2 1.50E+00 1.50E+01 ' NA 3.00E-04 '
Barium 7440-39-3 NA NA 7.00E-02 ' 1.40E-04 A
Cadmium 7440-43-9 (food) NA 6.30E+00 ' 1.00E-03 ' NA
Chromium (total) 16065-83-1 & 18540-29-9 NA NA 150E+00 ' NA Chromium il (predoninate reduced form of Chromium in soils).
Lead 7439-92-1 NA NA 7.50E-04 M NA
Magnesium 7439-95-4 NA NA NA NA No applicable toxicity value was found for magnesium.
Mercury 7487-94-7 NA NA NA 8.60E-05 Elemental Mercury RfC = 3.0E-04 mg/m’.
Nickel 7440-02-0 NA NA 2.00E-02 ' NA
Selenium 7783-00-8 NA NA 5.00E-03 ' NA
Silver 7440-22-4 NA NA 5.00E-03 ' NA
Zinc 7440-66-6 NA NA 3.00E-01 ' NA
NOTES:
CSF = Chronic cancer slope factor.
RfC = Chronic inhalation reference concentration.
RfD, = Chronic oral reference dose.
NA = Not available " Non-cancer toxicity assumed to be the same as structurally similar acenaphthene.
A MADEP. 2002. VPH/EPH MCP Policy #WSC-02-411. 'U.S. EPA. 2004. Integrated Risk Information System (IRIS).
€ RfC converted to an RfD, by multiplying by 20 m*/day and dividing by 70 kg-bw. ? Non-cancer toxicity assumed to be the same as structurally similar anthracene.
E MADEP. 2002. #2 Fuel/Diesel Residential ShortForm . August M MADEP. 1995a.Guidance for Disposal Site Risk Characterization.

F Estimated route-to-route extrapolation (RfC = RfD o x 20m®d x 1/70 kg-bw).

Site Name: 27 Village Street, Somerville, Massachusetts. OAK CREEK, Inc.



Table 7.
Exposure Point Concentrations

Residential Work Site
Mean Soil Airborne Airborne
Particulate Particulate
COMPOUND (malkg) (ug/m?) (ug/m®)
Total Petroleum Hydrocarbons
TPH 833 2.7E-02 5.0E-02
Cyanide
Cyanide (free) 0.57 1.8E-05 3.4E-05
Semi-Volatile Organic Compounds
Acenaphthene 0.52 1.7E-05 3.1E-05
Acenaphthylene BB NA NA
Anthracene BB NA NA
Benzo[a]anthracene BB NA NA
Benzo[a]pyrene BB NA NA
Benzo[b]fluoranthene BB NA NA
Benzo[g,h,i]perylene BB NA NA
Benzo[k]fluoranthene BB NA NA
Chrysene BB NA NA
Dibenz[a,h]anthracene BB NA NA
Fluoranthene BB NA NA
Fluorene BB NA NA
Indeno[1,2,3,-cd]pyrene BB NA NA
Phenanthrene 7.42 2.4E-04 4.4E-04
Pyrene BB NA NA
Extractable Petroleum Hydrocarbons
C9-C18 Aliphatic 44.7 1.4E-03 2.7E-03
C19-C36 Aliphatic 152.2 4.9E-03 9.1E-03
C11-C22 Aromatic 159.2 5.1E-03 9.6E-03
Volatile Organic Compounds
Naphthalene 0.52 1.7E-05 3.1E-05
2-Methylnaphthalene 0.52 1.7E-05 3.1E-05
Metals
Aluminum BB NA NA
Arsenic 11.6 3.7E-04 7.0E-04
Barium 76 2.4E-03 4.6E-03
Cadmium 15.1 4.8E-04 9.1E-04
Chromium (total) BB NA NA
Lead 433 1.4E-02 2.6E-02
Magnesium BB NA NA
Mercury 0.18 5.6E-06 1.1E-05
Nickel 118 3.8E-03 7.1E-03
Selenium 11.8 3.8E-04 7.1E-04
Silver 3.83 1.2E-04 2.3E-04
Zinc 1753 5.6E-02 1.1E-01
NOTES:

HDenotes "hot spots" where the maximum concentration in soil is greater than 10-fold the
avergae site-wide concentration in soil. Here the maximum value in soil is used.
- Concentrations in soils represent a site-wide average as suggested by MADEP (1995a).
- Concentrations of fugitive dusts in air are calculated as the product of the average soil concentration,
a unit conversion factor and the default MADEP particulate emission factor (PEF) (MADEP 2002b).
ND - Not Detected

HS = Hot Spot
BB - Below MADEP identified "Natural" and "Fill Material" background concentrations (MADEP 2002a).

Site Name: 27 Village Street, Somerville, Massachusetts. OAK CREEK, Inc.



TABLE 8. INGESTION OF HOMEGROWN PRODUCE

Compounds Intake by Receptor Age (mg/kg/day)
2yr. 26<30 yr.
Non-Cancer Cancer Non-Cancer Cancer
Total Petroleum Hydrocarbons
TPH NA NA NA NA
Cyanide
Cyanide (free) NA NA NA NA
Semi-Volatile Organic Compounds
Acenaphthene 4.7E-06 3.8E-07 7.7E-07 2.5E-07
Acenaphthylene NA NA NA NA
Anthracene NA NA NA NA
Benzo[a]anthracene NA NA NA NA
Benzo[a]pyrene NA NA NA NA
Benzo[b]fluoranthene NA NA NA NA
Benzo[g,h,i]perylene NA NA NA NA
Benzo[k]fluoranthene NA NA NA NA
Chrysene NA NA NA NA
Dibenz[a,h]anthracene NA NA NA NA
Fluoranthene NA NA NA NA
Fluorene NA NA NA NA
Indeno[1,2,3,-cd]pyrene NA NA NA NA
Phenanthrene 1.6E-04 1.3E-05 2.6E-05 8.3E-06
Pyrene NA NA NA NA
Extractable Petroleum Hydrocarbons
C9-C18 Aliphatic NA NA NA NA
C19-C36 Aliphatic NA NA NA NA
C11-C22 Aromatic NA NA NA NA
Volatile Organic Compounds
Naphthalene NA NA NA NA
2-Methylnaphthalene NA NA NA NA
Metals
Aluminum NA NA NA NA
Arsenic 9.9E-07 7.9E-08 4.6E-07 1.5E-07
Barium NA NA NA NA
Cadmium 3.5E-08 2.8E-09 3.2E-07 1.0E-07
Chromium (total) NA NA NA NA
Lead 1.1E-04 9.1E-06 9.6E-06 3.1E-06
Magnesium NA NA NA NA
Mercury 4.6E-08 3.7E-09 8.7E-09 2.8E-09
Nickel 1.1E-03 8.8E-05 1.7E-04 5.3E-05
Selenium 9.8E-06 7.9E-07 1.8E-06 5.7E-07
Silver 8.3E-05 6.6E-06 1.3E-05 4.2E-06
Zinc 5.9E-03 4.7E-04 1.6E-03 5.1E-04

NA = Not Analyzed or Not Applicable.
-- = Not Detected.

NOTE: Two (2) year old intake adjusted to reflect a 12.075 kg body
weight. Two year old consumption used to assess the 1 to 6

year old child exposure. The 26 to 30 year old consumption rate was

used to assess the 6 to 30 year adult exposure.
Total intake from plants includes target PAH analytes but not

EPH and VPH.

Site Name: 27 Village Street, Somerville, Massachusetts.
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TABLE 17.

INGESTION OF CONTAMINATES IN HOMEGROWN PRODUCE - ADULT AND CHILD RESIDENT

Concentration Ingested”

Carcinogenic Effects

Concentration Ingested”

Noncarcinogenic Effects

Adult (7-30 yrs)  Child (1-6 yrs) Oral SF* Excess Adult Excess Child Adult (7-30 yrs)  Child (1-6 yrs) Oral RfD* | Adult Hazard ~Child Hazard
Organic Chemical (mg/kg/day) (mg/kg/day) (mglkg-day)™* Risk Risk (mg/kg/day) (mg/kg/day) (mg/kg-day) Quotient Quotient
Total Petroleum Hydrocarbons
TPH NA NA NA - - NA NA NA - -
Cyanide
Cyanide (free) NA NA NA - - NA NA 2.0E-02 - -
Semi-Volatile Organic Compounds
Acenaphthene 2.5E-07 3.8E-07 NA - - 7.7E-07 4.7E-06 6.0E-02 4.6E-08 2.8E-07
Acenaphthylene NA NA NA - - NA NA 6.0E-02 - -
Anthracene NA NA NA - - NA NA 3.0E-01 - -
Benzo[a]anthracene NA NA 7.30E-01 - - NA NA 3.0E-01 - -
Benzo[a]pyrene NA NA 7.30E+00 - - NA NA 3.0E-02 - -
Benzo[b]fluoranthene NA NA 7.30E-01 - - NA NA 4.0E-02 - -
Benzo[g,h,i]perylene NA NA NA - - NA NA 3.0E-01 - -
Benzo[K]fluoranthene NA NA 7.30E-02 - - NA NA 4.0E-02 - -
Chrysene NA NA 7.30E-02 - - NA NA 3.0E-01 - -
Dibenz[a,h]anthracene NA NA 7.30E+00 - - NA NA 3.0E-01 - -
Fluoranthene NA NA NA - - NA NA 4.0E-02 - -
Fluorene NA NA NA - - NA NA 4.0E-02 - -
Indeno[1,2,3,-cd]pyrene NA NA 7.30E-01 - -- NA NA 4.0E-02 - --
Phenanthrene 8.3E-06 1.3E-05 NA - - 2.6E-05 1.6E-04 3.0E-01 7.8E-06 4.8E-05
Pyrene NA NA NA - - NA NA 3.0E-01 - -
Extractable Petroleum Hydrocarbons
C9-C18 Aliphatic NA NA NA - - NA NA 1.0E-01 - -
C19-C36 Aliphatic NA NA NA - - NA NA 2.0E+00 - -
C11-C22 Aromatic NA NA NA - - NA NA 3.0E-02 - -
Volatile Organic Compounds
Naphthalene NA NA NA - - NA NA 2.0E-02 - -
2-Methylnaphthalene NA NA NA - - NA NA 4.0E-03 - -
Metals
Aluminum NA NA NA - - NA NA 1.0E+00 - -
Arsenic 1.5E-07 7.9E-08 1.50E+00 2.2E-07 6.6E-08 4.6E-07 9.9E-07 NA - -
Barium NA NA NA - - NA NA 7.0E-02 - -
Cadmium 1.0E-07 2.8E-09 NA - - 3.2E-07 3.5E-08 1.0E-03 3.2E-10 3.5E-11
Chromium (total) NA NA NA - - NA NA 1.5E+00 - -
Lead 3.1E-06 9.1E-06 NA - - 9.6E-06 1.1E-04 7.5E-04 7.2E-09 8.5E-08
Magnesium NA NA NA - - NA NA NA - -
Mercury 2.8E-09 3.7E-09 NA - - 8.7E-09 4.6E-08 NA - -
Nickel 5.3E-05 8.8E-05 NA - - 1.7E-04 1.1E-03 2.0E-02 3.3E-06 2.2E-05
Selenium 5.7E-07 7.9E-07 NA - - 1.8E-06 9.8E-06 5.0E-03 8.8E-09 4.9E-08
Silver 4.2E-06 6.6E-06 NA - - 1.3E-05 8.3E-05 5.0E-03 6.6E-08 4.1E-07
Zinc 5.1E-04 4.7E-04 NA - - 1.6E-03 5.9E-03 3.0E-01 4.8E-04 1.8E-03
Ingestion Total Cancer Risk: 2.2E-07 6.6E-08
Total Hazard Index: 4.9E-04 1.8E-03
Total Ingestion Cancer Risk: 8.8E-07 1.1E-06
Total Ingestion Hazard Index: 2.8E-02 2.9E-01

NOTES:

-- = Not Detected

NA = Not Available

NE = Not Evaluated

RfD - Reference dose

SF - Cancer slope factor

RAF - Relative absorption factor (default absorption efficiency, MADP 1995)

 Toxicity values obtained from U.S. EPA Integrated Risk Information System (IRIS) files (U.S. EPA 1999a), unless otherwise noted.
® Chemical dependent intake (CDI) values are exclusive of chemical concentrations and RAF values.

Site Name: 27 Village Street, Somerville, Massachusetts.
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Site Name: 27 Village Street, Somerville, Massachusetts.

TABLE 9. INCIDENTAL INGESTION OF SOIL - ADULT RESIDENT

Soil Carcinogenic Effects Noncarcinogenic Effects
Concentration ~ Compound ci® Oral CSF* Excess ci® Oral RfD* Hazard
Organic Chemical (mg/kg) RAF (day)” (mg/kg-day)” Risk (day)” (mglkg-day) Quotient
Total Petroleum Hydrocarbons
TPH 8.3E+02 0.91 9.2E-8 NA -- 2.9E-7 NA -
Cyanide
Cyanide (free) 5.7E-01 0.17 9.2E-8 NA -- 2.9E-7 2.00E-02 1.4E-06
Acenaphthene 5.2E-01 0.31 9.2E-8 NA - 2.9E-7 6.00E-02 7.7E-07
Acenaphthylene BB 0.31 9.2E-8 NA - 2.9E-7 6.00E-02 -
Anthracene BB 0.76 9.2E-8 NA - 2.9E-7 3.00E-01 -
Benzo[a]anthracene BB 0.31 9.2E-8 7.30E-01 - 2.9E-7 3.00E-01 -
Benzo[a]pyrene BB 0.31 9.2E-8 7.30E+00 - 2.9E-7 3.00E-02 -
Benzolb]fluoranthene BB 0.31 9.2E-8 7.30E-01 - 2.9E-7 4.00E-02 -
Benzolg,h,i]perylene BB 0.31 9.2E-8 NA - 2.9E-7 3.00E-01 -
Benzolk]fluoranthene BB 0.31 9.2E-8 7.30E-02 - 2.9E-7 4.00E-02 -
Chrysene BB 0.31 9.2E-8 7.30E-02 - 2.9E-7 3.00E-01 -
Dibenz[a,h]anthracene BB 0.31 9.2E-8 7.30E+00 - 2.9E-7 3.00E-01 -
Fluoranthene BB 0.31 9.2E-8 NA - 2.9E-7 4.00E-02 -
Fluorene BB 0.50 9.2E-8 NA - 2.9E-7 4.00E-02 -
Indeno[1,2,3,-cd]pyrene BB 0.31 9.2E-8 7.30E-01 - 2.9E-7 4.00E-02 -
Phenanthrene 7.4E+00 0.73 9.2E-8 NA - 2.9E-7 3.00E-01 5.2E-06
Pyrene BB 0.31 9.2E-8 NA -- 2.9E-7 3.00E-01 --
Extractable Petroleum Hydrocarbons
C9-C18 Aliphatic 4.5E+01 0.91 9.2E-8 NA - 2.9E-7 1.00E-01 1.2E-04
C19-C36 Aliphatic 1.5E+02 0.91 9.2E-8 NA - 2.9E-7 2.00E+00 2.0E-05
C11-C22 Aromatic 1.6E+02 0.91 9.2E-8 NA -- 2.9E-7 3.00E-02 1.4E-03
Volatile Organic Compounds
Naphthalene 5.2E-01 0.80 9.2E-8 NA - 2.9E-7 2.00E-02 5.9E-06
2-Methylnaphthalene 5.2E-01 0.80 9.2E-8 NA -- 2.9E-7 4.00E-03 3.0E-05
Metals
Aluminum BB 0.10 9.2E-8 NA - 2.9E-7 1.00E+00 -
Arsenic 1.2E+01 0.41 9.2E-8 1.50E+00 6.6E-07 2.9E-7 NA -
Barium 7.6E+01 0.07 9.2E-8 NA - 2.9E-7 7.00E-02 2.2E-05
Cadmium 1.5E+01 0.03 9.2E-8 NA - 2.9E-7 1.00E-03 1.1E-04
Chromium (total) BB 0.01 9.2E-8 NA - 2.9E-7 1.50E+00 -
Lead 4.3E+02 0.15 9.2E-8 NA - 2.9E-7 7.50E-04 2.5E-02
Magnesium BB 0.20 9.2E-8 NA - 2.9E-7 NA -
Mercury 1.8E-01 0.07 9.2E-8 NA - 2.9E-7 NA -
Nickel 1.2E+02 0.27 9.2E-8 NA - 2.9E-7 2.00E-02 4.6E-04
Selenium 1.2E+01 0.44 9.2E-8 NA - 2.9E-7 5.00E-03 3.0E-04
Silver 3.8E+00 0.18 9.2E-8 NA - 2.9E-7 5.00E-03 4.0E-05
Zinc 1.8E+03 0.20 9.2E-8 NA - 2.9E-7 3.00E-01 3.4E-04
Ingestion Total Cancer Risk: 6.6E-07
Total Hazard Index: 2.8E-02
Total Ingestion Cancer Risk: 8.8E-07
Total Ingestion Hazard Index: 2.8E-02

NOTES:

-- = Not Detected

NA = Not Available

NE = Not Evaluated

RfD - Reference dose

SF - Cancer slope factor

RAF - Relative absorption factor (default absorption efficiency, MADP 1995)

2 Toxicity values obtained from U.S. EPA Integrated Risk Information System (IRIS) files (U.S. EPA 1999a), unless otherwise noted.

® Chemical dependent intake (CDI) values are exclusive of chemical concentrations and RAF values.

OAK CREEK, Inc.



Site Name: 27 Village Street, Somerville, Massachusetts.

TABLE 13.

INCIDENTAL INGESTION OF SOIL - CHILD RESIDENT

Soil Carcinogenic Effects Noncarcinogenic Effects
Concentration ~ Compound cIu® Oral SF* Excess cIu® Oral RfD* Hazard
Organic Chemical (mglkg) RAF (day)* (mg/kg-day)* Risk (day)* (mg/kg-day) Quotient
Total Petroleum Hydrocarbons
TPH 8.3E+02 0.91 2.4E-7 NA - 3.0E-6 NA -
Cyanide
Cyanide (free) 5.7E-01 0.17 2.4E-7 NA - 3.0E-6 2.00E-02 1.4E-05
Acenaphthene 5.2E-01 0.31 2.4E-7 NA - 3.0E-6 6.00E-02 8.0E-06
Acenaphthylene BB 0.31 2.4E-7 NA - 3.0E-6 6.00E-02 -
Anthracene BB 0.76 2.4E-7 NA - 3.0E-6 3.00E-01 -
Benzo[a]anthracene BB 0.31 2.4E-7 7.30E-01 - 3.0E-6 3.00E-01 -
Benzo[a]pyrene BB 0.31 2.4E-7 7.30E+00 - 3.0E-6 3.00E-02 -
Benzo[b]fluoranthene BB 0.31 2.4E-7 7.30E-01 - 3.0E-6 4.00E-02 -
Benzo[g,h,i]perylene BB 0.31 2.4E-7 NA - 3.0E-6 3.00E-01 -
Benzo[K]fluoranthene BB 0.31 2.4E-7 7.30E-02 - 3.0E-6 4.00E-02 -
Chrysene BB 0.31 2.4E-7 7.30E-02 - 3.0E-6 3.00E-01 -
Dibenz[a,h]anthracene BB 0.31 2.4E-7 7.30E+00 - 3.0E-6 3.00E-01 -
Fluoranthene BB 0.31 2.4E-7 NA - 3.0E-6 4.00E-02 -
Fluorene BB 0.50 2.4E-7 NA - 3.0E-6 4.00E-02 -
Indeno[1,2,3,-cd]pyrene BB 0.31 2.4E-7 7.30E-01 - 3.0E-6 4.00E-02 -
Phenanthrene 7.4E+00 0.73 2.4E-7 NA - 3.0E-6 3.00E-01 5.4E-05
Pyrene BB 0.31 2.4E-7 NA - 3.0E-6 3.00E-01 -
Extractable Petroleum Hydrocarbons
C9-C18 Aliphatic 4.5E+01 0.91 2.4E-7 NA - 3.0E-6 1.00E-01 1.2E-03
C19-C36 Aliphatic 1.5E+02 0.91 2.4E-7 NA - 3.0E-6 2.00E+00 2.1E-04
C11-C22 Aromatic 1.6E+02 0.91 2.4E-7 NA - 3.0E-6 3.00E-02 1.4E-02
Volatile Organic Compounds
Naphthalene 5.2E-01 0.80 2.4E-7 NA - 3.0E-6 2.00E-02 6.2E-05
2-Methylnaphthalene 5.2E-01 0.80 2.4E-7 NA - 3.0E-6 4.00E-03 3.1E-04
Metals
Aluminum BB 0.10 2.4E-7 NA - 3.0E-6 1.00E+00 -
Arsenic 1.2E+01 0.41 2.4E-7 1.50E+00 1.0E-06 3.0E-6 NA -
Barium 7.6E+01 0.07 2.4E-7 NA - 3.0E-6 7.00E-02 2.3E-04
Cadmium 1.5E+01 0.03 2.4E-7 NA - 3.0E-6 1.00E-03 1.1E-03
Chromium (total) BB 0.01 2.4E-7 NA - 3.0E-6 1.50E+00 -
Lead 4.3E+02 0.15 2.4E-7 NA - 3.0E-6 7.50E-04 2.6E-01
Magnesium BB 0.20 2.4E-7 NA - 3.0E-6 NA -
Mercury 1.8E-01 0.07 2.4E-7 NA - 3.0E-6 NA -
Nickel 1.2E+02 0.27 2.4E-7 NA - 3.0E-6 2.00E-02 4.8E-03
Selenium 1.2E+01 0.44 2.4E-7 NA - 3.0E-6 5.00E-03 3.1E-03
Silver 3.8E+00 0.18 2.4E-7 NA - 3.0E-6 5.00E-03 4.1E-04
Zinc 1.8E+03 0.20 2.4E-7 NA - 3.0E-6 3.00E-01 3.5E-03
Ingestion Total Cancer Risk: 1.0E-06
Total Hazard Index: 2.9E-01
Total Ingestion Cancer Risk: 1.1E-06
Total Ingestion Hazard Index: 2.9E-01

NOTES:

-- = Not Detected

NA = Not Available

NE = Not Evaluated

RfD - Reference dose
SF - Cancer slope factor

RAF - Relative absorption factor (default absorption efficiency, MADP 1995)
2 Toxicity values obtained from U.S. EPA Integrated Risk Information System (IRIS) files (U.S. EPA 1999a), unless otherwise noted.

® Chemical dependent intake (CDI) values are exclusive of chemical concentrations and RAF values.

OAK CREEK, Inc.
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Site Name: 27 Village Street, Somerville, Massachusetts.

TABLE 10. DERMAL CONTACT WITH SOIL - ADULT RESIDENT

Soil Carcinogenic Effects Noncarcinogenic Effects
Concentration ~ Compound ci® Oral SF* Excess ci® Oral RfD* Hazard
Organic Chemical (mglkg) RAF (day)” (mg/kg-day)” Risk (day)” (mglkg-day) Quotient
Total Petroleum Hydrocarbons
TPH 8.3E+02 0.01 1.4E-6 NA -- 4.2E-6 NA -
Cyanide
Cyanide (free) 5.7E-01 0.01 1.4E-6 NA -- 4.2E-6 2.00E-02 1.2E-06
Semi-Volatile Organic Compounds
Acenaphthene 5.2E-01 0.01 1.4E-6 NA - 4.2E-6 6.00E-02 3.6E-07
Acenaphthylene BB 0.01 1.4E-6 NA - 4.2E-6 6.00E-02 -
Anthracene BB 0.01 1.4E-6 NA - 4.2E-6 3.00E-01 -
Benzo[a]anthracene BB 0.01 1.4E-6 7.30E-01 - 4.2E-6 3.00E-01 -
Benzo[a]pyrene BB 0.01 1.4E-6 7.30E+00 - 4.2E-6 3.00E-02 -
Benzolb]fluoranthene BB 0.01 1.4E-6 7.30E-01 - 4.2E-6 4.00E-02 -
Benzolg,h,i]perylene BB 0.01 1.4E-6 NA - 4.2E-6 3.00E-01 -
Benzolk]fluoranthene BB 0.01 1.4E-6 7.30E-02 - 4.2E-6 4.00E-02 -
Chrysene BB 0.01 1.4E-6 7.30E-02 - 4.2E-6 3.00E-01 -
Dibenz[a,h]anthracene BB 0.01 1.4E-6 7.30E+00 - 4.2E-6 3.00E-01 -
Fluoranthene BB 0.01 1.4E-6 NA - 4.2E-6 4.00E-02 -
Fluorene BB 0.01 1.4E-6 NA - 4.2E-6 4.00E-02 -
Indeno[1,2,3,-cd]pyrene BB 0.01 1.4E-6 7.30E-01 - 4.2E-6 4.00E-02 -
Phenanthrene 7.4E+00 0.01 1.4E-6 NA - 4.2E-6 3.00E-01 1.0E-06
Pyrene BB 0.01 1.4E-6 NA - 4.2E-6 3.00E-01 -
Extractable Petroleum Hydrocarbons
C9-C18 Aliphatic 4.5E+01 0.20 1.4E-6 NA - 4.2E-6 1.00E-01 3.8E-04
C19-C36 Aliphatic 1.5E+02 0.10 1.4E-6 NA - 4.2E-6 2.00E+00 3.2E-05
C11-C22 Aromatic 1.6E+02 0.18 1.4E-6 NA -- 4.2E-6 3.00E-02 4.0E-03
Volatile Organic Compounds
Naphthalene 5.2E-01 0.01 1.4E-6 NA - 4.2E-6 2.00E-02 1.1E-06
2-Methylnaphthalene 5.2E-01 0.01 1.4E-6 NA -- 4.2E-6 4.00E-03 5.5E-06
Metals
Aluminum BB 0.00 1.4E-6 NA - 4.2E-6 1.00E+00 -
Arsenic 1.2E+01 0.00 1.4E-6 1.50E+00 2.4E-08 4.2E-6 NA -
Barium 7.6E+01 0.00 1.4E-6 NA - 4.2E-6 7.00E-02 4.6E-06
Cadmium 1.5E+01 0.01 1.4E-6 NA - 4.2E-6 1.00E-03 6.4E-04
Chromium (total) BB 0.00 1.4E-6 NA - 4.2E-6 1.50E+00 -
Lead 4.3E+02 0.05 1.4E-6 NA - 4.2E-6 7.50E-04 1.3E-01
Magnesium BB 0.00 1.4E-6 NA - 4.2E-6 NA -
Mercury 1.8E-01 0.00 1.4E-6 NA - 4.2E-6 NA -
Nickel 1.2E+02 0.00 1.4E-6 NA - 4.2E-6 2.00E-02 2.5E-05
Selenium 1.2E+01 0.00 1.4E-6 NA - 4.2E-6 5.00E-03 1.0E-05
Silver 3.8E+00 0.00 1.4E-6 NA - 4.2E-6 5.00E-03 3.2E-06
Zinc 1.8E+03 0.00 1.4E-6 NA - 4.2E-6 3.00E-01 2.5E-05
Dermal Contact Total Cancer Risk: 2.4E-08
Total Hazard Index: 1.4E-01
Total Dermal Contact Cancer Risk: 2.4E-08
Total Dermal Contact Hazard Index: 1.4E-01

NOTES:

-- = Not Detected

NA = Not Available

NE = Not Evaluated

RfD - Reference dose
SF - Cancer slope factor

OAK CREEK, Inc.



Site Name: 27 Village Street, Somerville, Massachusetts.

TABLE 14. DERMAL CONTACT WITH SOIL - CHILD RESIDENT

Soil Carcinogenic Effects Noncarcinogenic Effects
Concentration ~ Compound cIu® Oral SF* Excess cIu® Oral RfD* Hazard
Organic Chemical (mglkg) RAF (day)* (mg/kg-day)* Risk (day)* (mg/kg-day) Quotient
Total Petroleum Hydrocarbons
TPH 8.3E+02 0.01 2.0E-6 NA - 2.5E-5 NA -
Cyanide
Cyanide (free) 5.7E-01 0.01 2.0E-6 NA - 2.5E-5 2.00E-02 7.0E-06
Semi-Volatile Organic Compounds
Acenaphthene 5.2E-01 0.01 2.0E-6 NA - 2.5E-5 6.00E-02 2.1E-06
Acenaphthylene BB 0.01 2.0E-6 NA - 2.5E-5 6.00E-02 -
Anthracene BB 0.01 2.0E-6 NA - 2.5E-5 3.00E-01 -
Benzo[a]anthracene BB 0.01 2.0E-6 7.30E-01 - 2.5E-5 3.00E-01 -
Benzo[a]pyrene BB 0.01 2.0E-6 7.30E+00 - 2.5E-5 3.00E-02 -
Benzo[b]fluoranthene BB 0.01 2.0E-6 7.30E-01 - 2.5E-5 4.00E-02 -
Benzo[g,h,i]perylene BB 0.01 2.0E-6 NA - 2.5E-5 3.00E-01 -
Benzo[k]fluoranthene BB 0.01 2.0E-6 7.30E-02 - 2.5E-5 4.00E-02 -
Chrysene BB 0.01 2.0E-6 7.30E-02 - 2.5E-5 3.00E-01 -
Dibenz[a,hJanthracene BB 0.01 2.0E-6 7.30E+00 - 2.5E-5 3.00E-01 -
Fluoranthene BB 0.01 2.0E-6 NA - 2.5E-5 4.00E-02 -
Fluorene BB 0.01 2.0E-6 NA - 2.5E-5 4.00E-02 -
Indeno[1,2,3,-cd]pyrene BB 0.01 2.0E-6 7.30E-01 - 2.5E-5 4.00E-02 -
Phenanthrene 7.4E+00 0.01 2.0E-6 NA - 2.5E-5 3.00E-01 6.1E-06
Pyrene BB 0.01 2.0E-6 NA - 2.5E-5 3.00E-01 -
Extractable Petroleum Hydrocarbons
C9-C18 Aliphatic 4.5E+01 0.20 2.0E-6 NA - 2.5E-5 1.00E-01 2.2E-03
C19-C36 Aliphatic 1.5E+02 0.10 2.0E-6 NA - 2.5E-5 2.00E+00 1.9E-04
C11-C22 Aromatic 1.6E+02 0.18 2.0E-6 NA - 2.5E-5 3.00E-02 2.3E-02
Volatile Organic Compounds
Naphthalene 5.2E-01 0.01 2.0E-6 NA - 2.5E-5 2.00E-02 6.4E-06
2-Methylnaphthalene 5.2E-01 0.01 2.0E-6 NA - 2.5E-5 4.00E-03 3.2E-05
Metals
Aluminum BB 0.00 2.0E-6 NA - 2.5E-5 1.00E+00 -
Arsenic 1.2E+01 0.00 2.0E-6 1.50E+00 2.0E-08 2.5E-5 NA -
Barium 7.6E+01 0.00 2.0E-6 NA - 2.5E-5 7.00E-02 2.7E-05
Cadmium 1.5E+01 0.01 2.0E-6 NA - 2.5E-5 1.00E-03 3.7E-03
Chromium (total) BB 0.00 2.0E-6 NA - 2.5E-5 1.50E+00 -
Lead 4.3E+02 0.05 2.0E-6 NA - 2.5E-5 7.50E-04 7.7E-01
Magnesium BB 0.00 2.0E-6 NA - 2.5E-5 NA -
Mercury 1.8E-01 0.00 2.0E-6 NA - 2.5E-5 NA -
Nickel 1.2E+02 0.00 2.0E-6 NA - 2.5E-5 2.00E-02 1.4E-04
Selenium 1.2E+01 0.00 2.0E-6 NA - 2.5E-5 5.00E-03 5.8E-05
Silver 3.8E+00 0.00 2.0E-6 NA - 2.5E-5 5.00E-03 1.9E-05
Zinc 1.8E+03 0.00 2.0E-6 NA - 2.5E-5 3.00E-01 1.4E-04
Dermal Contact Total Cancer Risk: 2.0E-08
Total Hazard Index: 8.0E-01
Total Dermal Contact Cancer Risk: 2.0E-08
Total Dermal Contact Hazard Index: 8.0E-01

NOTES:

-- = Not Detected

NA = Not Available

NE = Not Evaluated

RfD - Reference dose
SF - Cancer slope factor

OAK CREEK, Inc.



TABLE 12. INHALATION & INGESTION OF DUSTS - ADULT RESIDENT (INGESTION)

Airborne Particulate Carcinogenic Effects Noncarcinogenic Effects
Concentration Compound ci® Oral CSF* Excess ci® Oral RfD* Hazard
Organic Chemical (ug/m) RAF (mg/kg-day) (mg/kg-day)” Risk (mg/kg-day) (mg/kg-day) Quotient
Total Petroleum Hydrocarbons
TPH 2.7E-02 0.91 1.7E-5 NA -- 5.4E-05 NA --
Cyanide
Cyanide (free) 1.8E-05 0.17 1.7E-5 NA - 5.4E-05 2.00E-02 8.4E-09
Semi-Volatile Organic Compounds
Acenaphthene 1.7E-05 0.31 1.7E-5 NA - 5.4E-05 6.00E-02 4.7E-09
Acenaphthylene NA 0.31 1.7E-5 NA - 5.4E-05 6.00E-02 -
Anthracene NA 0.76 1.7E-5 NA - 5.4E-05 3.00E-01 -
Benzo[a]anthracene NA 0.31 1.7E-5 7.30E-01 - 5.4E-05 3.00E-01 -
Benzo[a]pyrene NA 0.31 1.7E-5 7.30E+00 - 5.4E-05 3.00E-02 -
Benzo[b]fluoranthene NA 0.31 1.7E-5 7.30E-01 - 5.4E-05 4.00E-02 -
Benzo[g,h,i]perylene NA 0.31 1.7E-5 NA - 5.4E-05 3.00E-01 -
Benzo[k]fluoranthene NA 0.31 1.7E-5 7.30E-02 - 5.4E-05 4.00E-02 -
Chrysene NA 0.31 1.7E-5 7.30E-02 - 5.4E-05 3.00E-01 -
Dibenz[a,hJanthracene NA 0.31 1.7E-5 7.30E+00 - 5.4E-05 3.00E-01 -
Fluoranthene NA 0.31 1.7E-5 NA - 5.4E-05 4.00E-02 -
Fluorene NA 0.5 1.7E-5 NA - 5.4E-05 4.00E-02 -
Indeno[1,2,3,-cd]pyrene NA 0.31 1.7E-5 7.30E-01 - 5.4E-05 4.00E-02 -
Phenanthrene 2.4E-04 0.73 1.7E-5 NA - 5.4E-05 3.00E-01 3.1E-08
Pyrene NA 0.31 1.7E-5 NA - 5.4E-05 3.00E-01 -
Extractable Petroleum Hydrocarbons
C9-C18 Aliphatic 1.4E-03 0.91 1.7E-5 NA - 5.4E-05 1.00E-01 7.1E-07
C19-C36 Aliphatic 4.9E-03 0.91 1.7E-5 NA - 5.4E-05 2.00E+00 1.2E-07
C11-C22 Aromatic 5.1E-03 0.91 1.7E-5 NA - 5.4E-05 3.00E-02 8.4E-06
Volatile Organic Compounds
Naphthalene 1.7E-05 0.8 1.7E-5 NA - 5.4E-05 2.00E-02 3.6E-08
2-Methylnaphthalene 1.7E-05 0.8 1.7E-5 NA -- 5.4E-05 4.00E-03 1.8E-07
Metals
Aluminum NA 0.1 1.7E-5 NA - 5.4E-05 1.00E+00 -
Arsenic 3.7E-04 0.41 1.7E-5 1.50E+00 4.0E-09 5.4E-05 NA -
Barium 2.4E-03 0.07 1.7E-5 NA - 5.4E-05 7.00E-02 1.3E-07
Cadmium 4.8E-04 0.025 1.7E-5 NA - 5.4E-05 1.00E-03 6.6E-07
Chromium (total) NA 0.005 1.7E-5 NA - 5.4E-05 1.50E+00 -
Lead 1.4E-02 0.15 1.7E-5 NA - 5.4E-05 7.50E-04 1.5E-04
Magnesium NA 0.2 1.7E-5 NA -- 5.4E-05 NA -
Mercury 5.6E-06 0.07 1.7E-5 NA - 5.4E-05 NA -
Nickel 3.8E-03 0.27 1.7E-5 NA - 5.4E-05 2.00E-02 2.8E-06
Selenium 3.8E-04 0.44 1.7E-5 NA - 5.4E-05 5.00E-03 1.8E-06
Silver 1.2E-04 0.18 1.7E-5 NA - 5.4E-05 5.00E-03 2.4E-07
Zinc 5.6E-02 0.2 1.7E-5 NA - 5.4E-05 3.00E-01 2.0E-06
Ingestion of Particulate Total Cancer Risk: 4.0E-09
Total Hazard Index: 1.7E-04
Total Ingestion Cancer Risk: 8.8E-07
Total Ingestion Hazard Index: 2.8E-02
NOTES:

-- = Not Detected

NA = Not Available

NE = Not Evaluated

RfD - Reference dose
SF - Cancer slope factor

Site Name: 27 Village Street, Somerville, Massachusetts. OAK CREEK, Inc.



Site Name: 27 Village Street, Somerville, Massachusetts.

RAF - Relative absorption factor (default absorption efficiency, MADP 1995)
2 Toxicity values obtained from U.S. EPA Integrated Risk Information System (IRIS) files (U.S. EPA 1999a), unless otherwise noted.

® Chemical dependent intake (CDI) values are exclusive of chemical concentrations and RAF values.

TABLE 11. INHALATION & INGESTION OF DUSTS - ADULT RESIDENT (INHALATION)

Particulate Air

Carcinogenic Effects

Noncarcinogenic Effects

Concentration ~ Compound ciu® Inhalation CSF* Excess cIu® Inhalation RfD* Hazard
Organic Chemical (ug/m) RAF (mg/kg-day) (mg/kg-day)™ Risk (mg/kg-day) (mglkg-day) Quotient
Total Petroleum Hydrocarbons
TPH 2.7E-02 1.0 4.4E-6 NA -- 1.4E-5 NA --
Cyanide
Cyanide (free) 1.8E-05 1.0 4.4E-6 NA - 1.4E-5 NA -
Semi-Volatile Organic Compounds
Acenaphthene 1.7E-05 1.0 4.4E-6 NA - 1.4E-5 NA -
Acenaphthylene NA 1.0 4.4E-6 NA - 1.4E-5 NA -
Anthracene NA 1.0 4.4E-6 NA - 1.4E-5 NA -
Benzo[a]anthracene NA 1.0 4.4E-6 NA - 1.4E-5 NA -
Benzo[a]pyrene NA 1.0 4.4E-6 NA - 1.4E-5 NA -
Benzo[b]fluoranthene NA 1.0 4.4E-6 NA - 1.4E-5 NA -
Benzolg,h,i]perylene NA 1.0 4.4E-6 NA - 1.4E-5 NA -
Benzolk]fluoranthene NA 1.0 4.4E-6 NA - 1.4E-5 NA -
Chrysene NA 1.0 4.4E-6 NA - 1.4E-5 NA -
Dibenz[a,h]anthracene NA 1.0 4.4E-6 NA - 1.4E-5 NA -
Fluoranthene NA 1.0 4.4E-6 NA - 1.4E-5 NA -
Fluorene NA 1.0 4.4E-6 NA - 1.4E-5 NA -
Indeno[1,2,3,-cd]pyrene NA 1.0 4.4E-6 NA - 1.4E-5 NA -
Phenanthrene 2.4E-04 1.0 4.4E-6 NA - 1.4E-5 NA -
Pyrene NA 1.0 4.4E-6 NA - 1.4E-5 NA -
Extractable Petroleum Hydrocarbons
C9-C18 Aliphatic 1.4E-03 1.0 4.4E-6 NA - 1.4E-5 5.71E+01 3.4E-10
C19-C36 Aliphatic 4.9E-03 1.0 4.4E-6 NA - 1.4E-5 NA --
C11-C22 Aromatic 5.1E-03 1.0 4.4E-6 NA -- 1.4E-5 5.71E+00 1.2E-08
‘VoTatile Organic Compounds
Naphthalene 1.7E-05 1.0 4.4E-6 NA - 1.4E-5 8.57E-04 2.6E-07
2-Methylnaphthalene 1.7E-05 1.0 4.4E-6 NA - 1.4E-5 4.00E-03 5.6E-08
Metals
Aluminum % 1.0 4.4E-6 NA - 1.4E-5 NA -
Arsenic 3.7E-04 1.0 4.4E-6 1.50E+01 2.4E-08 1.4E-5 3.00E-04 1.7E-05
Barium 2.4E-03 0.7 4.4E-6 NA - 1.4E-5 1.40E-04 1.7E-04
Cadmium 4.8E-04 1.0 4.4E-6 6.30E+00 1.3E-08 1.4E-5 NA -
Chromium (total) NA 1.0 4.4E-6 NA - 1.4E-5 NA -
Lead 1.4E-02 1.0 4.4E-6 NA - 1.4E-5 NA -
Magnesium NA 1.0 4.4E-6 NA - 1.4E-5 NA -
Mercury 5.6E-06 1.0 4.4E-6 NA - 1.4E-5 8.60E-05 8.9E-07
Nickel 3.8E-03 1.0 4.4E-6 NA - 1.4E-5 NA -
Selenium 3.8E-04 0.4 4.4E-6 NA - 1.4E-5 NA -
Silver 1.2E-04 0.4 4.4E-6 NA - 1.4E-5 NA -
Zinc 5.6E-02 1.0 4.4E-6 NA - 1.4E-5 NA -
Inhalation Total Cancer Risk: 3.8E-08
Total Hazard Index: 1.9E-04
Total Inhalation Cancer Risk: 3.8E-08
Total Inhalation Hazard Index: 1.9E-04

NOTES:

-- = Not Detected

NA = Not Available

NE = Not Evaluated

RfD - Reference dose
SF - Cancer slope factor

OAK CREEK, Inc.



RAF - Relative absorption factor (default absorption efficiency, MADP 1995)
2 Toxicity values obtained from U.S. EPA Integrated Risk Information System (IRIS) files (U.S. EPA 1999a), unless otherwise noted.

® Chemical dependent intake (CDI) values are exclusive of chemical concentrations and RAF values.

TABLE 15. INHALATION & INGESTION OF DUSTS - CHILD RESIDENT (INHALATION)

Particulate Air Carcinogenic Effects Noncarcinogenic Effects
Concentration ~ Compound ciu® Inhalation CSF* Excess ciu® Inhalation RfD* Hazard
Organic Chemical (ug/m) RAF (mg/kg-day) (mg/kg-day)™ Risk (mglkg-day) (mg/kg-day) Quotient
Total Petroleum Hydrocarbons
TPH 2.7E-02 1.0 1.3E-6 NA - 1.6E-5 NA -
Cyanide
Cyanide (free) 1.8E-05 1.0 1.3E-6 NA - 1.6E-5 NA -
Semi-Volatile Organic Compounds
Acenaphthene 1.7E-05 1.0 1.3E-6 NA - 1.6E-5 NA -
Acenaphthylene NA 1.0 1.3E-6 NA - 1.6E-5 NA -
Anthracene NA 1.0 1.3E-6 NA - 1.6E-5 NA -
Benzo[a]anthracene NA 1.0 1.3E-6 NA - 1.6E-5 NA -
Benzo[a]pyrene NA 1.0 1.3E-6 NA - 1.6E-5 NA -
Benzo[b]fluoranthene NA 1.0 1.3E-6 NA - 1.6E-5 NA -
Benzo[g,h,i]perylene NA 1.0 1.3E-6 NA - 1.6E-5 NA -
Benzo[k]fluoranthene NA 1.0 1.3E-6 NA - 1.6E-5 NA -
Chrysene NA 1.0 1.3E-6 NA - 1.6E-5 NA -
Dibenz[a,hJanthracene NA 1.0 1.3E-6 NA - 1.6E-5 NA -
Fluoranthene NA 1.0 1.3E-6 NA - 1.6E-5 NA -
Fluorene NA 1.0 1.3E-6 NA - 1.6E-5 NA -
Indeno[1,2,3,-cd]pyrene NA 1.0 1.3E-6 NA - 1.6E-5 NA -
Phenanthrene 2.4E-04 1.0 1.3E-6 NA - 1.6E-5 NA -
Pyrene NA 1.0 1.3E-6 NA - 1.6E-5 NA -
Extractable Petroleum Hydrocarbons
C9-C18 Aliphatic 1.4E-03 1.0 1.3E-6 NA - 1.6E-5 5.71E+01 4.0E-10
C19-C36 Aliphatic 4.9E-03 1.0 1.3E-6 NA - 1.6E-5 NA -
C11-C22 Aromatic 5.1E-03 1.0 1.3E-6 NA - 1.6E-5 5.71E+00 1.4E-08
“VoTatile Organic Compounds
Naphthalene 1.7E-05 1.0 1.3E-6 NA - 1.6E-5 8.57E-04 3.1E-07
2-Methylnaphthalene 1.7E-05 1.0 1.3E-6 NA - 1.6E-5 4.00E-03 6.5E-08
Metals
Aluminum NA 1.0 1.3E-6 NA - 1.6E-5 NA -
Arsenic 3.7E-04 1.0 1.3E-6 1.50E+01 4.2E-09 1.6E-5 3.00E-04 2.0E-05
Barium 2.4E-03 0.7 1.3E-6 NA - 1.6E-5 1.40E-04 1.9E-04
Cadmium 4.8E-04 1.0 1.3E-6 6.30E+00 2.3E-09 1.6E-5 NA -
Chromium (total) NA 1.0 1.3E-6 NA - 1.6E-5 NA -
Lead 1.4E-02 1.0 1.3E-6 NA - 1.6E-5 NA -
Magnesium NA 1.0 1.3E-6 NA - 1.6E-5 NA -
Mercury 5.6E-06 1.0 1.3E-6 NA - 1.6E-5 8.60E-05 1.0E-06
Nickel 3.8E-03 1.0 1.3E-6 NA - 1.6E-5 NA -
Selenium 3.8E-04 0.4 1.3E-6 NA - 1.6E-5 NA -
Silver 1.2E-04 0.4 1.3E-6 NA - 1.6E-5 NA -
Zinc 5.6E-02 1.0 1.3E-6 NA - 1.6E-5 NA -
Inhalation Total Cancer Risk: 6.5E-09
Total Hazard Index: 2.2E-04
Total Inhalation Cancer Risk: 6.5E-09
Total Inhalation Hazard Index: 2.2E-04
NOTES:

-- = Not Detected

NA = Not Available

NE = Not Evaluated

RfD - Reference dose
SF - Cancer slope factor

Site Name: 27 Village Street, Somerville, Massachusetts. OAK CREEK, Inc.



RAF - Relative absorption factor (default absorption efficiency, MADP 1995)
2 Toxicity values obtained from U.S. EPA Integrated Risk Information System (IRIS) files (U.S. EPA 1999a), unless otherwise noted.

® Chemical dependent intake (CDI) values are exclusive of chemical concentrations and RAF values.

TABLE 16. INHALATION & INGESTION OF DUSTS - CHILD RESIDENT (INGESTION)

Particulate Air Carcinogenic Effects Noncarcinogenic Effects
Concentration Compound ci® Oral CSF* Excess ci® Oral RfD* Hazard
Organic Chemical (ug/m) RAF (mg/kg-day) (mg/kg-day)” Risk (mg/kg-day) (mg/kg-day) Quotient
Total Petroleum Hydrocarbons
TPH 2.7E-02 0.91 5.1E-6 NA -- 6.3E-05 NA --
Cyanide
Cyanide (free) 1.8E-05 0.17 5.1E-6 NA -- 6.3E-05 2.00E-02 9.7E-09
Semi-Volatile Organic Compounds
Acenaphthene 1.7E-05 0.31 5.1E-6 NA - 6.3E-05 6.00E-02 5.4E-09
Acenaphthylene NA 0.31 5.1E-6 NA - 6.3E-05 6.00E-02 -
Anthracene NA 0.76 5.1E-6 NA - 6.3E-05 3.00E-01 -
Benzo[a]anthracene NA 0.31 5.1E-6 7.30E-01 - 6.3E-05 3.00E-01 -
Benzo[a]pyrene NA 0.31 5.1E-6 7.30E+00 - 6.3E-05 3.00E-02 -
Benzo[b]fluoranthene NA 0.31 5.1E-6 7.30E-01 - 6.3E-05 4.00E-02 -
Benzo[g,h,i]perylene NA 0.31 5.1E-6 NA - 6.3E-05 3.00E-01 -
Benzo[k]fluoranthene NA 0.31 5.1E-6 7.30E-02 - 6.3E-05 4.00E-02 -
Chrysene NA 0.31 5.1E-6 7.30E-02 - 6.3E-05 3.00E-01 -
Dibenz[a,hJanthracene NA 0.31 5.1E-6 7.30E+00 - 6.3E-05 3.00E-01 -
Fluoranthene NA 0.31 5.1E-6 NA - 6.3E-05 4.00E-02 -
Fluorene NA 0.5 5.1E-6 NA - 6.3E-05 4.00E-02 -
Indeno[1,2,3,-cd]pyrene NA 0.31 5.1E-6 7.30E-01 - 6.3E-05 4.00E-02 -
Phenanthrene 2.4E-04 0.73 5.1E-6 NA - 6.3E-05 3.00E-01 3.6E-08
Pyrene NA 0.31 5.1E-6 NA - 6.3E-05 3.00E-01 -
Extractable Petroleum Hydrocarbons
C9-C18 Aliphatic 1.4E-03 0.91 5.1E-6 NA - 6.3E-05 1.00E-01 8.2E-07
C19-C36 Aliphatic 4.9E-03 0.91 5.1E-6 NA - 6.3E-05 2.00E+00 1.4E-07
C11-C22 Aromatic 5.1E-03 0.91 5.1E-6 NA - 6.3E-05 3.00E-02 9.8E-06
“VoTatile Organic Compounds
Naphthalene 1.7E-05 0.8 5.1E-6 NA - 6.3E-05 2.00E-02 4.2E-08
2-Methylnaphthalene 1.7E-05 0.8 5.1E-6 NA - 6.3E-05 4.00E-03 2.1E-07
Metals
Aluminum NA 0.1 5.1E-6 NA - 6.3E-05 1.00E+00 -
Arsenic 3.7E-04 0.41 5.1E-6 1.50E+00 6.9E-10 6.3E-05 NA -
Barium 2.4E-03 0.07 5.1E-6 NA - 6.3E-05 7.00E-02 1.5E-07
Cadmium 4.8E-04 0.025 5.1E-6 NA - 6.3E-05 1.00E-03 7.6E-07
Chromium (total) NA 0.005 5.1E-6 NA - 6.3E-05 1.50E+00 -
Lead 1.4E-02 0.15 5.1E-6 NA - 6.3E-05 7.50E-04 1.8E-04
Magnesium NA 0.2 5.1E-6 NA - 6.3E-05 NA -
Mercury 5.6E-06 0.07 5.1E-6 NA - 6.3E-05 NA -
Nickel 3.8E-03 0.27 5.1E-6 NA - 6.3E-05 2.00E-02 3.2E-06
Selenium 3.8E-04 0.44 5.1E-6 NA - 6.3E-05 5.00E-03 2.1E-06
Silver 1.2E-04 0.18 5.1E-6 NA - 6.3E-05 5.00E-03 2.8E-07
Zinc 5.6E-02 0.2 5.1E-6 NA - 6.3E-05 3.00E-01 2.4E-06
Ingestion of Particulate Total Cancer Risk: 6.9E-10
Total Hazard Index: 2.0E-04
Total Ingestion Cancer Risk: 1.1E-06
Total Ingestion Hazard Index: 2.9E-01
NOTES:

-- = Not Detected

NA = Not Available

NE = Not Evaluated

RfD - Reference dose
SF - Cancer slope factor

Site Name: 27 Village Street, Somerville, Massachusetts. OAK CREEK, Inc.



RAF - Relative absorption factor (default absorption efficiency, MADP 1995)
? Toxicity values obtained from U.S. EPA Integrated Risk Information System (IRIS) files (U.S. EPA 1999a), unless otherwise noted.
® Chemical dependent intake (CDI) values are exclusive of chemical cc ions and RAF values.

TABLE 23. INCIDENTAL INGESTION OF SEDIMENTS - ADULT RESIDENT

Site Name: 27 Village Street, Somerville, Massachusetts. OAK CREEK, Inc.



RAF - Relative absorption factor (default absorption efficiency, MADP 1995)
“ Toxicity values obtained from U.S. EPA Integrated Risk Information System (IRIS) files (U.S. EPA 1999a), unless otherwise noted.

® Chemical dependent intake (CDI) values are exclusive of chemical concentrations and RAF values.

TABLE 16. INCIDENTAL INGESTION OF SEDIMENTS - CHILD RESIDENT

OAK CREEK, Inc.

Site Name: 27 Village Street, Somerville, Massachusetts.



RAF - Relative absorption factor (default absorption efficiency, MADP 1995)
“ Toxicity values obtained from U.S. EPA Integrated Risk Information System (IRIS) files (U.S. EPA 1999a), unless otherwise noted.

® Chemical dependent intake (CDI) values are exclusive of chemical concentrations and RAF values.

TABLE 17. DERMAL CONTACT WITH SEDIMENTS - CHILD RESIDENT

OAK CREEK, Inc.

Site Name: 27 Village Street, Somerville, Massachusetts.



Site Name: 27 Village Street, Somerville, Massachusetts.

TABLE 18.

. INCIDENTAL INGESTION OF SOIL - CONSTRUCTION/UTILITY WORKER

Sor Carcinogenic Effects jenic Effects
Concentration  Compound col Oral CSF* Excess cor Oral RID* Hazard
Chenmical (mglkg) RAF (mg/kg-day) __ (mglkg-day)” Risk (mglkg-day) __ (mglkg-day) Quotient
Total Petroleum
TPH 83602 o091 34E9 NA - 5167 NA -
Cyanide
Cyanide (free) 57601 017 34E9 NA - 5167 2.00E-01 25607
Semi-Volatile Organic Compounds
52601 031 34E9 5167 6.00E-01 14E07
Acenaphthylene B8 031 34E9 51E7 6.00E-01
Anthracene B8 076 34E9 51E7 3.00E+00
Benzo[ajanthracent B8 031 34E9 5167 3.00E+00
Benzolalpyrenc B8 031 34E9 5167 3.00E01
Benzo[b]fluoranthene B8 031 34E9 5167 4.00E-01
Benzo[g h,lperylenc B8 031 34E9 51E7 3.00E+00
Benzo[K]fluoranthene B8 031 34E9 51E7 4.00E-01
hrysene B8 031 34E9 51E7 3.00E+00
Dibenzla hjanthracene B8 031 34E9 51E7 3.00E+00
Fluoranthene B8 031 34E9 51E7 4.00E-01
Fluorene B8 050 34E9 51E7 4.00E-01
Indeno[1.2,3.cdjpyrene B8 031 34E9 5167 4.00E-01
Phenanthrene 7.4E+00 073 34E9 51E7 3.00E+00
Pyrene B8 031 34E9 - 5167 3.00E+00
Extractable Petroleum Hydrocarbons
C9-C18 Aliphatic 45401 091 34E9 NA - 5167 100E40C  21E05
€19-C36 Aliphatic 156402 091 34E9 NA - 5167 200401 35606
C11-C22 Aromatic 16E+02 091 34E:9 NA - 5167 3.00E-01 25604
Naphthalene 52601 080 34E9 NA - 5167 2.00E-01 11E:06
52601 080 34E9 NA - 5167 4.00E-02 53606
Wetals
Aluminum B8 010 34E9 NA - 5167 100€+01
Avsenic 126401 041 34E9 1506400 2408 5167 NA
Barium 76E401 007 34E9 NA - 5167 7.00E-01
admium L5E+01 003 34E9 NA 5167 1.00E-02
Chromium (total) B8 001 34E9 NA 5167 1506401
Lead 436402 015 34E9 NA - 5167 750603
Magnesium B8 020 34E9 NA 5167 NA
Mercury 18E-01 007 34E9 NA 5167 NA
Nickel 126402 027 34E9 NA - 5167 2.00E-01
Selenium 126401 044 34E9 NA 5167 5.00€-02
Silver 38E+OC 018 34E9 NA 5167 5.00E-02
Zine L8E+02 020 34E9 NA - 5167 3.00E+00
Ingestion Total Cancer Risk: 2.4E08
Total Hazard Index 40603
Tngestion Total Cancer Risk 25608
Ingestion Total Hazard Index 50E03

NOTES:
RID - Chronic oral reference dose
CSF - Cancer slope factor

~ - Not applicable

ND - Not Detected

NA - Not Available

RAF - Relative absorption factor (defauit absorption efficiency, MADP 1995
“Toxicity values obtained from EPA Integrated Risk Information System (IRIS) files (April 1996), unless otherwise noted.
© Chemical dependent intake (CDI) values are exclusive of chemical concentrations and RAF values.

OAK CREEK, Inc.



Site Name: 27 Village Street, Somerville, Massachusetts.

TABLE 22. INCIDENTAL INGESTION OF SOIL - MAINTENANCE WORKER

ol Effects jenic Effects
Concentration  Compound ol Oral CSF* ~ cor Oral RID* Hazard
Chemical (mglkg) R (mgkg-day) _(mgkg-day)’  Risk (mgkg-day) _(mgkgday) __Quotient
Total Petroleum
TPH 8.3E+02 o091 1267 NA 3457 NA -
Cyanide
Cyanide (free) 57601 017 1267 NA - 3457 2.00E-02
Acenaphthene 52601 031 1267 NA 34E7
Acenaphthylene B8 031 1267 NA 34E7
Anthracene B8 076 1267 NA 34E7
Benzo[ajanthracent B8 031 1267 7.30E01 34E7
Benzolalpyrenc B8 031 1267 7.30E+0C 34E7
Benzo[b]fluoranthene B8 031 1267 7.30E-01 34E7
Benzo[g h,perylenc B8 031 1267 NA 34E7
Benzo[K]fluoranthene B8 031 1267 7.30E-02 34E7
hrysene B8 031 1267 7.30E-02 34E7
Dibenz[a hjanthracene BB 031 1267 7.30E+0C 34E7
Fluoranthene B8 031 1267 NA 34E7
Fluorene B8 050 1267 NA 34E7
Indenof1,2,3 -cd]pyrenc BB 031 1267 7.30E-01 34E7
Phenanthrene 7.4E+00 073 1267 NA 34E7
Pyrene B8 031 1267 NA 34E7
Extractable Petroleum Hydrocarbons
C9-C18 Aliphatic 45E401 091 1267 NA - 34E7 1404
C19-C36 Aliphatic 156402 091 1267 NA 34E7 23605
C11-C22 Aromatic 16E+02 091 1267 NA 34E7 16E:03
Volatile Organic Compounds
Naphthalene 5.26-01 080 1267 NA 34E7 7.0E:06
52601 080 1267 NA 34E7 35605
Wetals
Aluminum 010 1267 NA -~ 34E7
Avsenic 126401 041 1267 L50E+0C 87E:07 34E7
Barium 7.6E+01 007 1267 NA - 34E7
admium 156401 003 1267 NA 34E7
Chromium (total) BB 001 1267 NA 34E7
Lead 436402 015 1267 NA 34E7
Magnesium BB 020 1267 NA 34E7
Mercury 18E-01 007 1267 NA 34E7
Nickel 126402 027 1267 NA 34E7
Selenium 12E+01 044 1267 NA 34E7
Silver 3.8E+00 018 1267 NA 34E7
Zine 18E+03 020 1267 NA 34E7 4.08:04
Ingestion Total Cancer Risk: 87E07
Total Hazard Index 33602
Tngestion Total Cancer Risk S0E07
34E02

Ingestion Total Hazard Index

NOTES:

RID - Chronic oral reference dose

CSF - Cancer slope factor
Not applicable
ND - Not Detected
NA - Not Available

RAF - Relative absorption factor (defauit absorption efficiency, MADP 1995
“Toxicity values obtained from EPA Integrated Risk Information System (IRIS) files (April 1996), unless otherwise noted.
© Chemical dependent intake (CDI) values are exclusive of chemical concentrations and RAF values.

OAK CREEK, Inc.



Site Name: 27 Village Street, Somerville, Massachusetts.

TABLE 20. INHALATION & INGESTION OF DUSTS - CONSTRUCTION/UTILITY WORKER (INHALATION)

Particulate Air
Concentration Compound
(ug/n’) RAF

rganic Chemical
Total Petroleum Hydrocarbons.

Carcinogenic Effects
cDP Inhalation CSF'_ Excess

D
(mglkg-day)  (mglkg-day)” Risk

Noncarcinogenic Effects.
" Rl Hazard

CDI
(mglkg-day)

Inhalation RID"
(mglkg-day) _ Quotient

5.0E-02 100 24E7 NA - 37ES NA -
Cyanide
3.4E-05 100 24E7 NA - 37ES NA -
Semi-Volatile Organic Compounds
Acenaphthene 31E05 100 24E7 NA 37ES NA
Acenaphthylene NA 100 24E7 NA 37ES NA
Anthracene NA 100 24E7 NA 37ES NA
Benzofalanthracene NA 100 24E7 NA 37ES NA
Benzofalpyrene NA 100 24E7 NA 37ES NA
Benzoplfluoranthene NA 100 24E7 NA 37ES NA
Benzofg.h,lperylene NA 100 24E7 NA 37ES NA
Benzo[Klfluoranthene NA 100 24E7 NA 37ES NA
Chrysene NA 100 24E7 NA 37ES NA
Dibenz[ahlanthracene NA 100 24E7 NA 37ES NA
Fluoranthene NA 100 24E7 NA 37ES NA
Fluorene NA 100 24E7 NA 37ES NA
Indeno1.2.3.-cdlpyren NA 100 24E7 NA 37ES NA
Phenanthrene 4.4E-04 100 24E7 NA 37ES NA
Pyrene NA 100 24E7 NA - 37ES NA -~
Extractable Petroleum Hydrocarbons
C9-C18 Aliphatic 27603 100 24E7 NA - 37ES 5716402 17610
C19-C36 Aliphatic 9.1E-03 100 24E7 NA - 37ES -~
C11-C22 Aromatic 9.6E-03 100 24E7 NA - 37ES 571E401  61E-09
Volatile Organic Compounds
Naphthalene 3.1E05 100 24E7 NA - 37ES 85703 13607
31E05 100 24E7 NA - 37ES 4.00E-02 28608
Wetals
Aluminum NA 100 24E7 N 37ES NA -
Arsenic 7.06-04 100 24E7 1506401 37ES 3.00E-03 8.56-06
Barium 46603 on 24€7 N 37ES 140E-03 85605
Cadmium 9.1E-04 100 24E7 6.30E400 37ES NA
Chromium (total) NA 100 24E7 N 37ES NA
Lead 26602 100 24E7 NA 37ES NA
Magnesium NA 100 24E7 NA 37ES NA
Mercury 11E:05 100 24E7 NA 37ES 8.60E-04
Nickel 71E03 100 24E7 NA 37ES NA
Selenium 71E-04 039 24E7 NA 37ES NA
il 23604 039 24E7 NA 37ES NA
Zinc 11E01 100 2487 NA - 37E5 NA -
Inhalation Total Cancer Risk: 39609
Total Hazard Index 9.4E:05
Total InhalationCancer Risk 39608
9.4E:05

Total Inhalation Hazard Index
NOTES:

RID - Chronic oral reference dose
CSF - Cancer slope factor

RAF - Relative absorption factor (defauit absorption efficiency, MADP 1995
“Toxiciy values obtained from EPA Integrated Risk Information System (IRIS) files (April 1996), unless otherwise noted.
© Chemical dependent intake (CDI) values are exclusive of chemical concentrations and RAF values.

OAK CREEK, Inc.



TABLE 24. INHALATION & INGESTION OF DUSTS - MAINTENANCE WORKER (INHALATION)

Particulate Al Carcinogenic Effects Noncarcinogenic Effects
Concentration  Compound P Inhalation CSF Excess " Rf Hazard

col ol Inhalation RfD"
rganic Chemical (ug/m?) RAF (mg/kg-day) _(mglkg-day)™” Risk (mg/kg-day) _(mglkg-day) Quotient
Total Petroleum Hydrocarbons
5.0E-02 1.00 1.8E-5 NA - 4.9E-5 NA
Cyanide
Cyanide (free) 3.4E-05 1.00 1.8E-5 NA - 4.9E-5 NA -

Semi-Volatile Organic Compounds
Acenaphthene

31E-05 100 18E5 NA 4965 NA
Acenaphthylene NA 100 18E5 NA 4.9E5 NA
Anthracene NA 100 18E5 NA 4.9E5 NA
Benzofalanthracene NA 100 18E5 NA 4.9E5 NA
Benzofalpyrene NA 100 18E5 NA 4.9E5 NA
Benzoplfluoranthene NA 100 18E5 NA 4.9E5 NA
Benzolg.h.lperylene NA 100 18E5 NA 4.9E5 NA
Benzo[Klfluoranthene NA 100 18E5 NA 4.9E5 NA
Chrysene NA 100 18E5 NA 4.9E5 NA
Dibenz[ahlanthracene NA 100 18E5 NA 4.9E5 NA
Fluoranthene NA 100 18E5 NA 4.9E5 NA
uorene NA 100 18E5 NA 4.9E5 NA
Indeno[1.2.3.-cdlpyren NA 100 18E5 NA 4.9E5 NA
Phenanthrene 4.4E-04 100 18E5 NA 4965 NA
Pyrene NA 100 18E5 NA - 4.9E5 NA
Extractable Petroleum Hydrocarbons
C9-C18 Aliphatic 27603 100 18E5 NA - 4965 5.71E401 23609
C19-C36 Aliphatic 9.1E-03 100 18E5 NA - 4.9E5 -~
C11-C22 Aromatic 9.6E-03 100 18E5 NA -~ 4.9E5 5.71E400 8.1E-08
Volatile Organic Compounds
Naphthalene 31E-05 100 18E5 NA - 4965 8.57E-04 18E-06
31E-05 100 18E5 NA -~ 4.9E5 4.00E-02 3.8E-07
Wetals
Aluminum NA 100 18E5 NA -~ 4965 NA -~
Arsenic 7.06:04 100 18E5 150E+01 4965 3.00E-04 1.1E:04
Barium 4.6€-03 on 18E5 4.9E5 140E-04 1.1E:03
Cadmium 9.1E-04 100 18E5 6.30E40C 4965 NA
Chromium (total) NA 100 18E5 4965 NA
Lead 26€-02 100 18E5 NA 4.9E5 NA
Magnesium NA 100 18E5 NA 4965 NA
Mercury L1E-05 100 18E5 NA 4965 8.60E-05 6.0E-06
Nickel 7.1E:03 100 18E5 NA 4.9E5 NA
Selenium 7.1E:04 039 18E5 NA 4.9E5 NA
il 23604 039 18E5 NA 4.9E5 NA
Zinc LIE01 100 18E5 NA - 4965 NA
Inhalation Total Cancer Risk: 28607
Total Hazard Index 13603
Total InhalationCancer Risk 28607
Total Inhalation Hazard Index 13603
NOTES:

RID - Chronic oral reference dose

RAF - Relative absorption factor (defauit absorption efficiency, MADP 1995
“Toxicity values obtained from EPA Integrated Risk Information System (IRIS) files (April 1996), unless otherwise noted.
© Chemical dependent intake (CDI) values are exclusive of chemical concentrations and RAF values.

Site Name: 27 Village Street, Somerville, Massachusetts. OAK CREEK, Inc



Site Name: 27 Village Street, Somerville, Massachusetts.

TABLE 21. INHALATION & INGESTION OF DUSTS - CONSTRUCTION/UTILITY WORKER (INGESTION)

Particulate Air Carcinogenic Effects Noncarcinogenic Effects
Concentration Compound Col Or: Excess ol Oral RfD" Hazard
rganic Chemical (ug/n’) RAF (mglkg-day) __ (mglkg-day)” Risk (mglkg-day) _ (mglkg-day) __ Quotient
Total Petroleum Hydrocarbons:
5.0E-02 0.91 9.7E-7 NA - 1.5E-4 NA -
Cyanide
3.4E-05 0.17 9.7E-7 NA - 15E-4 2.00E-01 4.26-09
Semi-Volatile Organic Compounds
Acenaphthene 3.1E-05 0.31 9.7E-7 NA 15E-4 6.00E-01 2.4E-09
Acenaphthylene NA 0.31 9.7E-7 NA 1.5E-4 6.00E-(
Anthracene NA 0.76 9.7E-7 NA 15E-4 3.00E+0C
Benzo[aJanthracene NA 0.31 9.7E-7 7.30E-01 1.5E-4 3.00E+0C
Benzo[a]pyrene NA 0.31 9.7E-7 7.30E+0C 1.5E-4 3.00E-01
Benzofb]fluoranthene NA 0.31 9.7E-7 7.30E-01 1.5E-4 4.00E-01
Benzog,h,ilperylene NA 0.31 9.7E-7 NA 1.5E-4 3.00E+0C
Benzo[k]fluoranthene NA 0.31 9.7E-7 7.30E-02 1.5E-4 4.00E-01
Chrysene NA 0.31 9.7E-7 7.30E-02 1.5E-4 3.00E+0C
Dibenz[a,hjanthracene NA 0.31 9.7E-7 7.30E+0C 1.5E-4 3.00E+0C
Fluoranthene NA 0.31 9.7E-7 1.5E-4 4.00E-01
Fluorene NA 0.50 9.7E-7 NA 15E-4 4.00E-01
Indeno[1,2,3 -cd]pyrene 0.31 9.7E-7 7.30E-01 1.5E-4 4.00E-01
Phenanthrene 4.4E-04 0.73 9.7E-7 NA 1.5E-4 3.00E+0C
Pyrene 0.31 9.7E-7 NA - 1.5E-4 3.00E+0C -
Extractable Petroleum Hydrocarbons
C9-C18 Aliphatic 2.7E-03 091 9.7E-7 NA - 15E-4 1.00E+0C 3.6E-07
C19-C36 Aliphatic 9.1E-03 0.91 9.7E-7 NA - 1.5E-4 2.00E+01 6.1E-08
C11-C22 Aromatic 9.6E-03 0.91 9.7E-7 NA - 1.5E-4 3.00E-01 4.2E-06
Volatile Organic Compounds
Naphthalene 3.1E-05 0.80 9.7E-7 NA - 15E-4 2.00E-01 1.8E-08
3.1E-05 0.80 9.7E-7 NA - 1.5E-4 4.00E-02 9.1E-08
Metals
Aluminum 0.10 9.7E-7 NA - 15E-4 1.00E+01
Arsenic 7.0E-04 0.41 9.7E-7 1.50E+0C 4.2E-10 15E-4 NA
Barum 46E-03 007 97E7 NA 1564 7.00E-01
Cadmium 9.1E-04 0.03 9.7E-7 NA 1.5E-4 1.00E-02
Chromium (total) 0.01 9.7E-7 NA 1.5E-4 1.50E+01
Lead 2.6E-02 0.15 9.7E-7 NA 1.5E-4 7.50E-02
Magnesium 0.20 9.7E-7 NA 1.5E-4 NA
Mercury 1.1E-05 0.07 9.7E-7 NA 1.5E-4 NA -
Nickel 7.1E-03 0.27 9.7E-7 NA 1.5E-4 2.00E-01 1.4E-06
Selenium 7.1E-04 0.44 9.7E-7 NA 1.5E-4 5.00E-02 9.1E-07
Silver 2.3E-04 0.18 9.7E-7 NA 1.5E-4 5.00E-02 1.2E-07
Zinc 11E-01 0.20 9.7E-7 NA - 1.5E-4 3.00E+0C 1.0E-06
Ingestion Total Cancer Risk: 4.2E-10
Total Hazard Index 8.5E-05
Ingestion Total Cancer Risk 25E-08
Ingestion Total Hazard Index 5.0E-03

NOTES:

RID - Chronic oral reference dose

CSF - Cancer slope factor
~ - Not applicable
ND - Not Detected
NA - Not Available

RAF - Relative absorption factor (defauit absorption efficiency, MADP 1995

“Toxicty values obtained from EPA Integrated Risk Information System (IRIS) files (April 1996), unless otherwise noted.
© Chemical dependent intake (CDI) values are exclusive of chemical concentrations and RAF values.
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TABLE 25. INHALATION & INGESTION OF DUSTS - MAINTENANCE WORKER (INGESTION)

Particulate Al Carcinogenic Effects Noncarcinogenic Effects
Concentration  Compound " ral CSF™ Excess " ral RID™ iazard

col Oral CS col or H
Organic Chemical (ug/m?) RAF (mg/kg-day) _(mg/kg-day) Risk (mg/kg-day) _(mglkg-day) Quotient
Total Petroleum Hydrocarbons
5.0E-02 0.91 7.0E-5 NA - 2.0E-4 NA
Cyanide
3.4E-05 0.17 7.0E-5 NA - 2.0E-4 2.00E-02 5.6E-08
Semi-Volatile Organic Compounds
Acenaphthene 3.1E-05 0.31 7.0E-5 NA 2.0E-4 6.00E-02 3.1E-08
Acenaphthylene NA 0.31 7.0E-5 NA 2.0E-4 6.00E-02
Anthracene NA 0.76 7.0E-5 NA 2.0E-4 3.00E-01
Benzo[aJanthracene NA 0.31 7.0E-5 7.30E-01 2.0E-4 3.00E-01
Benzo[a]pyrene NA 0.31 7.0E-5 7.30E+0C 2.0E-4 3.00E-02
Benzofb]fluoranthene NA 0.31 7.0E-5 7.30E-01 2.0E-4 4.00E-02
Benzogh,ilperylene NA 0.31 7.0E-5 2.0E-4 3.00E-01
Benzo[k]fluoranthene NA 0.31 7.0E-5 7.30E-02 2.0E-4 4.00E-02
Chrysene NA 0.31 7.0E-5 7.30E-02 2.0E-4 3.00E-01
Dibenz[a,hJanthracene NA 0.31 7.0E-5 7.30E+0C 2.0E-4 3.00E-01
Fluoranthene NA 0.31 7.0E-5 2.0E-4 4.00E-02
luorene NA 0.50 7.0E-5 NA 2.0E-4 4.00E-02
Indeno[1,2,3.-cd]pyrene NA 0.31 7.0E-5 7.30E-01 2.0E-4 4.00E-02
Phenanthren 4.4E04 073 7.0E5 NA 2064 3.00E-01
Pyrene NA 0.31 7.0E-5 NA - 2.0E-4 3.00E-01 -
Extractable Petroleum Hydrocarbons
C9-C18 Aliphatic 2.7E-03 091 7.0E-5 NA - 2.0E-4 1.00E-01 4.8E-06
C19-C36 Aliphatic 9.1E-03 0.91 7.0E-5 NA - 2.0E-4 2.00E+0C 8.1E-07
C11-C22 Aromatic 9.6E-03 0.91 7.0E-5 NA - 2.0E-4 3.00E-02 5.7E-05
Volatile Organic Compounds
Naphthalene 3.1E-05 0.80 7.0E-5 NA - 2.0E-4 2.00E-02 2.4E-07
3.1E-05 0.80 7.0E-5 NA - 2.0E-4 4.00E-03 1.2E-06
Metals
Aluminum NA 0.10 7.0E-5 2.0E-4 1.00E+0C
Arsenic 7.0E-04 0.41 7.0E-5 1.50E+0C 2.0E-4 NA
Barum 46603 007 7.0E5 2064 7.00E-02
Cadmium 9.1E-04 0.03 7.0E-5 NA 2.0E-4 1.00E-02
Chromium (total) NA 0.01 7.0E-5 NA 2.0E-4 1.50E+0C
Lead 2.6E-02 0.15 7.0E-5 NA 2.0E-4 7.50E-04
Magnesium NA 0.20 7.0E-5 NA 2.0E-4 NA
Mercury L1E-08 0.07 7.0E-5 NA 2.0E-4 N
Nickel 71E.03 027 7.0E5 NA 204 2.00€-02
Selenium 7.1E-04 0.44 7.0E-5 NA 2.0E-4 5.00E-02
il 2.3E-04 0.18 7.0E-5 NA 2.0E-4 5.00E-02
Zinc L1E-01 0.20 7.0E-5 NA - 2.0E-4 3.00E-01
ingestion Total Cancer Risk: 30508
Total Hazard Index 1.1E-03
Ingestion Total Cancer Risk 9.0E-07
Ingestion Total Hazard Index 3.4E-02
NoTES:

RID - Chronic oral reference dose
CSF - Cancer slope factor

NA - Not Available
RAF - Relative absorption factor (defauit absorption efficiency, MADP 1995

“Toxicty values obtained from EPA Integrated Risk Information System (IRIS) files (April 1996), unless otherwise noted.
© Chemical dependent intake (CDI) values are exclusive of chemical concentrations and RAF values.

Site Name: 27 Village Street, Somerville, Massachusetts. OAK CREEK, Inc



Site Name: 27 Village Street, Somerville, Massachusetts.

TABLE 19. DERMAL CONTACT WITH SOIL - CONSTRUCTION/UTILITY WORKER

Soil
Concentration  Compound
(mgkg) ABS

rcinogenic Effects.
ral CSi

_PLE—
Col Oral CSF* Excess

Noncarcinogenic Effects
cDP Oral RID" Hazard

(mglkg-day) _(mg/kg-day)” Risk (mg/kg-day)  (mglkg-day) Quotient
Total Petroleum Hydrocarbons:
TPH 8.3E+02 0.01 3.4E-8 NA - 5.1E-6 NA -
Cyanide
Cyanide (free) 5.7E-01 0.01 3.4E-8 NA - 5.1E-6 2.00E-01 1.5E-07
Semi-Volatile Organic Compounds
Acenaphthene 5.2E-01 0.01 3.4E-8 NA 5.1E-6 6.00E-01 4.4E-08
Acenaphthylene BB 0.01 3.4E-8 NA 5.1E-6 6.00E-
Anthracene BB 0.01 3.4E-8 NA 5.1E-6 3.00E+0C
Benzo[aJanthracene BB 0.01 3.4E-8 7.30E-01 5.1E-6 3.00E+0C -
Benzo[a]pyrene BB 0.01 3.4E-8 7.30E+0C 5.1E-6 3.00E-01
Benzofb]fluoranthene BB 0.01 3.4E-8 7.30E-01 5.1E-6 4.00E-01
Benzog,h,ijperylene BB 0.01 3.4E-8 NA 5.1E-6 3.00E+0C
Benzo[k]fluoranthene BB 0.01 3.4E-8 7.30E-02 5.1E-6 4.00E-01
Chrysene BB 0.01 3.4E-8 7.30E-02 5.1E-6 3.00E+0C
Dibenz[a,hjanthracene BB 0.01 3.4E-8 7.30E+0C 5.1E-6 3.00E+0C
Fluoranthene BB 0.01 3.4E-8 5.1E-6 4.00E-01
Fluorene BB 0.01 3.4E-8 NA 5.1E-6 4.00E-01
Indeno[1,2,3.-cd]pyrene BB 0.01 3.4E-8 7.30E-01 5.1E-6 4.00E-01
Phenanthrene 7.4E+0C 0.01 3.4E-8 NA 5.1E-6 3.00E+0C
Pyrene BB 0.01 3.4E-8 NA - 5.1E-6 3.00E+0C -
Extractable Petroleum Hydrocarbons
C9-C18 Aliphatic 4.5E+01 0.20 3.4E-8 NA - 5.1E-6 1.00E+0C 4.6E-05
C19-C36 Aliphatic 15E+02 0.10 3.4E-8 NA - 5.1E-6 2.00E+01 3.9E-06
C11-C22 Aromatic 16E+02 0.18 3.4E-8 NA - 5.1E-6 3.00E-01 4.9E-04
Volatile Organic Compounds
Naphthalene 5.2E01 001 34E8 NA 5.1E6 2.00E-01 13607
52E01 001 34E8 NA 51E6 400E02  6.6E07
Metals
Aluminum 000 3488 NA -~ 51E6 L00E+01 -
enic 126401 000 3458 L50E+00 59610 51E6 NA -
Barium 7.6E+01 000 3458 NA 51E6 T00E0L  56E07
Cadmium 156401 001 3458 NA 51E6 2 7.7E05
Chromium (total) B8 000 3458 NA 51E6 L50E+01
Lead 438402 005 3458 NA 51E6
Magnesium e8 000 3458 NA 51E6
18E01 000 3458 NA 51E6
Nickel 126402 000 3458 NA 51E6
Selenium 126401 000 3458 NA 51E6
Siver 38E+0C 000 3458 NA 51E6
Zinc 18E+02 000 3488 NA 51E6 3.00E+00
Ingestion Total Cancer Risk: 5.9E-10
Total Hazard Index 1.7E-02
Dermal Contact Pathway Total Cancer Risk 5.9E-1C
Dermal Contact Pathway Total Hazard Index 17E-02

NOTES:
RID - Chronic oral reference dose
CSF - Cancer slope factor

- - Not applicable.

ND - Not Detected

NA - Not Available

RAF - Relative absorption factor (default absorption efficiency, MADP 1995

* Toxicity values obtained from EPA Integrated Risk Information System (IRIS) files (Aprl 1996), unless otherwise noted.
© Chemical dependent intake (CDI) values are exclusive of chemical concentrations and RAF values.

OAK CREEK, Inc.



TABLE 23. DERMAL CONTACT WITH SOIL - MAINTENANCE WORKER

Soil Carcinogenic Effects Noncarcinogenic Effects.
Concentration  Compound = Oral CSF* Excess coF Oral RD™ Hazard
(mglkg) ABS

(mg/kg-day) _(mglkg-day)” Risk (mg/kg-day) _(mglkg-day) Quotient

Total Petroleum Hydrocarbons
TPH

8.3E+02 001 1666 NA - 45E-6 NA -
Cyanide
Cyanide (free) 5.7E-01 001 1666 NA - 45E-6 2.00E-02 13608
Semi-Volatile Organic Compounds
Acenaphthene 5.26-01 001 1666 NA 4566 6.00E-02 39607
Acenaphthylene BB 001 1666 NA 4566 6.00E-02
Anthracene BB 001 1666 4566 3.00E-01
Benzofalanthracene BB 001 1666 7.30E-01 4566 3.00E-01
Benzolalpyrene BB 001 1666 7.30E+0C 4566 3.00E-02
Benzopolfluoranthene BB 001 1666 7.30E-01 4566 4.00E-02
Benzofg.h.lperylene BB 001 1666 NA 4566 3.00E-01
Benzo[Klfluoranthene BB 001 1666 7.30E-02 4566 4.00E-02
Chrysene BB 001 1666 7.30E-02 4566 3.00E-01
Dibenz[a.hlanthracene BB 001 1666 7.30E+0C 4566 3.00E-01
Fluoranthene BB 001 1666 N 4566 4.00E-02
Fluorene BB 001 1666 4566 4.00E-02
Indeno[1.2.3.-cdlpyren BB 001 1666 7.30E-01 4566 4.00E-02
Phenanthrene 7.4E400 001 1666 4566 3.00E-01
Pyren BB 001 1666 NA - 4566 3.00E-01 -
Extractable Petroleum Hydrocarbons
C9-C18 Aliphatic 45E401 020 1666 NA - 4566 1.00E-01 4.0E-04
C19-C36 Aliphatic 156402 010 1666 NA - 4566 2.00E400 3.4E-05
C11-C22 Aromatic 16E+02 018 16E:6 NA -~ 4566 3.00E-02 43603
Volatile Organic Compounds,
Naphthalene 52601 001 1666 NA 4566 20002 12606
52601 001 1666 NA -~ 4566 4.00E-03 58E06
Wetals
Aluminum B8 000 1666 NA - 4566 1.00E+00
senic 126401 000 1666 L50E+0C 28608 4566 NA
Barium 7.66+01 000 1666 NA - 4566 7.00E-02
Cadmium 156401 001 1666 NA 4566 100E-02
Chromium (total) BB 000 1666 NA 4566 150E+00
Lead 436402 005 1666 NA - 4566 7.506-04
Magnesium BB 000 1666 NA 4566
18601 000 1666 NA 4566 NA
Nickel 126402 000 1666 NA 4566 2.00E-02
Selenium 126401 000 1666 NA 4566 5.006-02
Silver 38E+00 000 1666 NA 4566 5.006-02
Zinc 18E+03 000 1666 NA - 4566 3.00E-01
Ingestion Total Cancer Risk 28608
Total Hazard Index 15E:01
Dermal Contact Pathway Total Cancer Risk 28608
Dermal Contact Pathway Total Hazard Index 15E:01
NOTES:

RID - Chronic oral reference dose
CSF - Cancer slope factor
- Not applicable
ND - Not Detected
NA-Not Available
RAF - Relative absorption factor (defauit absorption efficiency, MADP 1995
* Toxicity values obtained from EPA Integrated Risk Information System (IRIS) files (Aprl 1996), unless otherwise noted.
© Chemical dependent intake (CDI) values are exclusive of chemical concentrations and RAF values.

Site Name: 27 Village Street, Somerville, Massachusetts. OAK CREEK, Inc



Site Name: 27 Village Street, Somerville, Massachusetts. OAK CREEK, Inc.



Site Name: 27 Village Street, Somerville, Massachusetts. OAK CREEK, Inc.



Site Name: 27 Village Street, Somerville, Massachusetts. OAK CREEK, Inc.



Site Name: 27 Village Street, Somerville, Massachusetts. OAK CREEK, Inc.



TABLE 26. SUMMARY OF CHEMICAL-SPECIFIC UPPER-BOUND EXCESS LIFETIME CARCINOGENIC RISKS AND
NONCARCINOGENIC HAZARD INDICES FOR EACH RECEPTOR SCENARIO

Receptors

RESIDENTS

WORKERS

Adult

Child

Construction/Utility

Maintenance

Risk Estimates|

Upper-Bound Lifetime

Upper-Bound Total

Upper-Bound Lifetime

Upper-Bound Total

Upper-Bound Lifetime

Upper-Bound Total

Upper-Bound Lifetime

Upper-Bound Total

Excess Carcinogenic Noncarcinogenic Excess Carcinogenic Noncarcinogenic Excess Carcinogenic Noncarcinogenic Excess Carcinogenic Noncarcinogenic
Compounds Risk Hazard Index Risk Hazard Index Risk Hazard Index Risk Hazard Index
Total Petroleum Hydrocarbons
TPH -- -- - - -- -- - -
Cyanide
Cyanide (free) - 2.6E-06 - 2.1E-05 - 3.9E-07 - 1.3E-06
Semi-Volatile Organic Compounds
Acenaphthene - 1.2E-06 - 1.0E-05 - 1.8E-07 - 1.3E-06
Acenaphthylene - - - - - - - -
Anthracene - - - - - - - -
Benzo[a]anthracene - - - - - - - -
Benzo[a]pyrene - - - - - - - -
Benzo[b]fluoranthene - - - - - - - -
Benzo[g,h,i]perylene - - - - - - - -
Benzo[k]fluoranthene - - - - - - - -
Chrysene - - - - - - - -
Dibenz[a,hJanthracene - - - - - - - -
Fluoranthene - - - - - - - -
Fluorene - - - - - - - -
Indeno[1,2,3,-cd]pyrene - - - - - - - -
Phenanthrene - 1.4E-05 - 1.1E-04 - 1.1E-06 - 7.4E-06
Pyrene - - - - - - - -
Extractable Petroleum Hydrocarbons
C9-C18 Aliphatic - 5.0E-04 - 3.4E-03 - 6.7E-05 - 5.4E-04
C19-C36 Aliphatic - 5.2E-05 - 3.9E-04 - 7.5E-06 - 5.8E-05
C11-C22 Aromatic -- 5.4E-03 - 3.8E-02 -- 7.4E-04 - 6.0E-03
Volatile Organic Compounds
Naphthalene - 7.3E-06 - 6.9E-05 - 1.3E-06 - 1.0E-05
2-Methylnaphthalene - 3.5E-05 - 3.4E-04 - 6.1E-06 -- 4.2E-05
Metals
Aluminum - - - - - - - -
Arsenic 9.3E-07 1.7E-05 1.1E-06 2.0E-05 2.8E-08 8.5E-06 1.1E-06 1.1E-04
Barium - 1.9E-04 - 4.5E-04 - 8.9E-05 - 1.2E-03
Cadmium 1.3E-08 7.5E-04 2.3E-09 4.8E-03 1.4E-09 9.7E-05 1.0E-07 8.1E-04
Chromium (total) - - - - - - - -
Lead - 1.6E-01 - 1.0E+00 - 2.1E-02 - 1.7E-01
Magnesium - - - - - - - -
Mercury - 8.9E-07 - 1.0E-06 - 4.5E-07 - 6.0E-06
Nickel - 4.9E-04 - 4.9E-03 - 8.5E-05 - 5.8E-04
Selenium - 3.1E-04 - 3.2E-03 - 5.5E-05 - 3.7E-04
Silver - 4.3E-05 - 4.3E-04 - 7.5E-06 - 5.2E-05
Zinc - 8.4E-04 - 5.4E-03 - 6.3E-05 - 4.4E-04
TOTAL SITE RISK 9.E-07 2.E-01 1.E-06 1.E+00 3.E-08 2.E-02 1.E-06 2.E-01
TOTAL RESIDENTIAL ELCR 2E-06

NOTES:
-- - Not applicable

Site Name: 27 Village Street, Somerville, Massachusetts.
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TABLE 27. SUMMARY OF UPPER-BOUND EXCESS LIFETIME
CARCINOGENIC RISKS AND NONCARCINOGENIC HAZARD INDICES FOR
EACH PATHWAY AND SCENARIO

Exposure Pathway Upper-Bound Lifetime Upper-Bound Total
Route Excess Carcinogenic Non-Carcinogenic
Media Risk Estimate Hazard Index
Adult Resident
Ingestion
Soll 7.E-07 3.E-02
Inhaled-Particulate 4.E-09 2.E-04
Homegrown Produce 2.E-07 5.E-04
Ingestion Total 9.E-07 3.E-02
Dermal Contact
Soil 2.E-08 1.E-01
Inhalation
Particulate 4.E-08 2.E-04
Vapors (Indoor Air) 0.E+00 0.E+00
Inhalation Total 4.E-08 2.E-04
Total Adult Risk 9.E-07 2.E-01
Child Resident
Ingestion
Soil 1.E-06 3.E-01
Inhaled-Particulate 7.E-10 2.E-04
Homegrown Produce 7.E-08 2.E-03
Ingestion Total 1.E-06 3.E-01
Dermal Contact
Soil 2.E-08 8.E-01
Inhalation
Particulate 7.E-09 2.E-04
Vapors (Indoor Air) 0.E+00 0.E+00
Inhalation Total 7.E-09 2.E-04
Total Child Risk 1.E-06 1.E+00
Residential Receptor
Total Receptor Cancer Risk 2.E-06
Construction Worker
Ingestion
Soil 2.E-08 5.E-03
Inhaled-Particulate 4.E-10 8.E-05
Ingestion Total 2.E-08 5.E-03
Dermal Contact
Soil 6.E-10 2.E-02
Dermal Contact Total 6.E-10 2.E-02
Inhalation
Particulate 4.E-09 9.E-05
Vapor (Outdoor Air) 0.E+00 0.E+00
Inhalation Total 4.E-09 9.E-05
Total Risk 3.E-08 2.E-02
Maintenance Worker
Ingestion
Soil 9.E-07 3.E-02
Inhaled-Particulate 3.E-08 1.E-03
Total 9.E-07 3.E-02
Dermal Contact
Soil 3.E-08 1.E-01
Inhalation
Particulate 3.E-07 1.E-03
Total Risk 1.E-06 2.E-01

Site Name: 27 Village Street, Somerville, Massachusetts. OAK CREEK, Inc.



APPENDIX H

Copies of Sanborn® Maps
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ADDITIONAL LIMITATIONS

1. The observations described in this Report were made under the conditions stated herein. The conclusions
presented in the Report are based solely upon the services described therein and not on scientific tasks or
procedures beyond the scope of described services or the time and budgetary constraints imposed by
Client. The work described in the Report was carried out in accordance with our Proposal and Associated
Statement of Standard Terms and Conditions.

2. In preparing the Report, Resource Controls has relied on certain information provided by state and local
officials and other parties referenced therein and on information contained in the files of state and/or local
agencies available to Resource Controls at the time of the site evaluation. Although there may have been
some degree of overlap in the information provided by the various sources, Resource Controls did not
attempt to independently verify the accuracy or completeness of all information reviewed or received
during the course of this site assessment.

3. Observations and explorations were made of the site as indicated within the Report. Where access to
portions of the site were unavailable or limited, Resource Controls renders no opinion as to the presence
of hazardous materials, asbestos, lead paint or oil, or to the presence of indirect evidence relating to the
same, in that portion of the site or structure. In addition, Resource Controls renders no opinion as to the
presence of hazardous materials, lead paint, oil or asbestos or to the presence of indirect evidence relating
to hazardous materials, oil, lead paint or ashbestos, where direct observation of the interior walls, floor, or
ceiling of a structure on a site was obstructed by objects or coverings on or over these structures.

4. The purpose of this Report was to assess the physical and chemical characteristics of the subject site with
respect to the presence in the environment of hazardous materials, lead paint, asbestos or oil. No specific
attempt was made to check the regulatory compliance of present or past owners or operators of the site
with federal, state or local laws and regulations, environmental or otherwise.

5. Except as noted within the text of this Report, no quantitative laboratory testing was performed as part of
this evaluation. Where such analyses have been conducted by an outside laboratory, Resource Controls
has relied upon the data provided and has not conducted an independent third party evaluation of the
reliability of this data.

6. Chemical analyses performed for specific parameters during the course of studies have been used, in part,
as a basis for determining the areas of environmental concern. Additional chemical constituents not
searched for may be present at the site. Defined areas of environmental concern do not cover the
potential additional constituents.

7. Governmental agencies' interpretations, requirements and enforcement policies may impact the type and
scope of any site remediation required for a site.  In addition, statutes, rules and regulations may be
legislatively changed and inter-agency and intra-agency policies may be changed from present practice.
If such changes occur, it may be necessary to re-evaluate their impact on the scope of any site remediation
required.

8. Any water level readings made in the test pits, borings and/or wells and were made under the conditions
stated on the logs. This data may have been reviewed and interpretations have been made in the text of
this Report. However, it must be noted that fluctuations in the level of groundwater may occur due to
variations in rainfall, temperature and other factors different from those prevailing at the time
measurements were made.
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