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1.00 INTRODUCTION

1.10 PROJECT AUTHORIZATION

This report presents the results of a Phase | Environmental Site Assessment (ESA) conducted
by GZA GeoEnvironmental, Inc. (GZA) for Criterion Development Company LLC (Client)
for the property at 60 to 70 Cross Street East in Somerville, Massachusetts (Site). The Site
visit portion of this environmental site assessment of the property was conducted on
October 1, 2012. Authorization to proceed on this project was granted in accordance with
GZA's signed proposal dated July 20, 2012.

1.20 PROJECT OBJECTIVES

The objectives of this Phase | ESA were:

« to render an opinion as to whether surficial or historical evidence indicates the presence
of Recognized Environmental Conditions (RECs) which could result in hazardous
substances or petroleum products in the environment, as defined in the American Society
for Testing and Materials (ASTM) Standard Practice E 1527-05 for Phase | ESAs;

e to permit the User of this assessment to satisfy one of the requirements to qualify for
certain Landowner Liability Protections under CERCLA; and

e to evaluate the quality of soil at the Site through laboratory analysis of soil samples
obtained during a concurrent geotechnical study.

As defined by ASTM Method E 1527-05, the term Recognized Environmental Condition
means “the presence or likely presence of any hazardous substances or petroleum products
on a property under conditions that indicate an existing release, past release, or material
threat of a release of any hazardous substances or petroleum products into structures on the
property or into the ground, groundwater, or surface water of the property. The term
includes hazardous substances or petroleum products even under conditions under
compliance with laws. The term is not intended to include de minimis conditions that
generally do not present a threat to human health or the environment and that generally
would not be the subject of an enforcement action if brought to the attention of appropriate
governmental agencies.”

1.30 SCOPE OF SERVICES

GZA's assessment of the Site was completed in general accordance with the
ASTM Method E 1527-05 and GZA's proposal for services. We understand that this
assessment is not funded with a Federal Grant awarded under the U.S. EPA Brownfield
Assessment and Characterization Program. GZA's scope of services consisted of the
following activities:

o areview of federal and state regulatory agency databases identified by ASTM for the Site
and a selected radius around the Site;
1



e contact with local environmental regulatory agencies to inquire about environmental
conditions at the Site and in its vicinity;

« areview of the Site history through available ASTM Standard Historical Sources;

e areview of prior studies prepared by GZA and others;

« aSite reconnaissance to make surficial observations for evidence of RECs;

e avicinity reconnaissance of properties within ¥%-mile of the Site;

« areview of adjoining properties to identify the potential use of hazardous materials;

o a review of the information provided as part of “User’s Responsibilities” described in
ASTM 1527-05;

o the analyses of soil collected at the Site as part of a concurrent GZA geotechnical study;
and

« the preparation of this report of our findings.
Omissions from the ASTM standard included:

e ASTM identifies a title search for environmental liens as a User Responsibility and
recommends that the User provide it to the Environmental Professional for review.
The Client did not provide a title search for our review. In GZA’s opinion this is
not considered a significant data gap; and

e No Key Site Manager was available to be interviewed regarding the current and past
Site usage. Based on the current Site conditions (refer to Section 2.00) and
information provided by historical sources (refer to Section 4.00), in GZA’s
opinion this is not considered a significant data gap.

This report presents GZA's field observations, results, and opinions. This report is subject to
modification if subsequent information is developed by GZA or any other party. This report
is subject to the limitations presented in Section 13.00 and Appendix A.

2.00 BACKGROUND SITE INFORMATION

The following information was obtained during GZA's Site reconnaissance, from municipal
records reviewed, and from interviews with people knowledgeable about the Site.
Photographs depicting Site conditions at the time of GZA's assessment are presented in
Appendix B. Additional information on Site use and area observations and activity at the
Site is contained in Sections 6.00 and 7.00.



2.10 SITE LOCATION

The Site (60 to 70 Cross Street East) is located in a residential, retail and commercial area
of Somerville. The Site is located approximately 800 feet southeast of the Route 93 and
Route 28 interchange. A Locus Plan is attached as Figure 1.

Historical sources (refer to Section 4.00) also identify the Site as 100 Garfield Street, 260
Mystic Avenue and 44 to 46 Cross Street East.

2.20 SITE DESCRIPTION AND USE

According to municipal records reviewed, the Site is approximately 63,717 square feet in
size and identified as three contiguous lots (Lot 1 to Lot 3) within Block A on Somerville
Assessor’s Map 89. Assessor’s Office personnel indicated that the Site is a portion of a
larger property identified as 771 McGrath Highway, which is occupied by a Stop & Shop
supermarket and associated paved parking areas that adjoin the Site to the northwest.

The northeastern portion of the Site is identified as 70 Cross Street East and is improved by
a landscaped grass area. The southwestern portion of the Site is identified as 60 Cross
Street East and is improved by a paved parking area and a landscaped grass area along
Cross Street East. No buildings are located at the Site. A Site Plan provided by the Client
is attached as Figure 2.

2.30 ADJOINING PROPERTIES USE

The Site is adjoined:

« to the northwest by a Stop & Shop supermarket and associated paved parking areas;

« to the northeast by Mystic Avenue, beyond which is an on-ramp for Route 93;

« to the southeast by Cross Street East, beyond which are residences, a basketball court and
a playground; and

e to the southwest by a graphics business (Quality Graphics Inc., 11 Blakeley Avenue) and
a building (38 to 40 Cross Street East) which appeared vacant. No signage was observed
identifying the building’s occupant, but on-line sources identify the occupant as a metal
fabrication company (Tresfort Metal Works).

2.40 AREA USE

The general area surrounding the Site consists of residential, retail and commercial
properties. No obvious manufacturing facilities were observed within 500 feet of the Site.

2.50 SITE UTILITIES

No buildings or obvious utilities were observed at the Site, except for manhole covers
associated with the stormwater drainage system, and likely underground electrical wiring
associated with lights in the parking lot.



3.00 ENVIRONMENTAL SETTING

The following subsections provide information regarding the general physiographic and
hydrologic conditions in the area of the Site. Subsurface information was provided during
GZA’s geotechnical study performed concurrently and prepared separately, and based on
prior GZA subsurface studies (refer to Section 5.00).

3.10 REGIONAL PHYSIOGRAPHY

Based on a review of the U.S. Geological Survey (USGS) topographic map (Boston North
Quadrangle, 1987), the Site’s elevation is approximately 6 meters (approximately 20 feet)
relative to the National Geodetic Vertical Datum (NGVD). An Existing Conditions Plan
provided by Client depicts Site elevations ranging from approximately 18 to 22 feet,
relative to the City of Somerville, Massachusetts Datum. The Site’s topography is
relatively flat with a slight slope generally to the east. The Mystic River is located
approximately 2,600 feet east of the Site.

3.20 GROUNDWATER CONDITIONS

Based on field data collected as part of GZA’s geotechnical study, depth to groundwater at
the Site ranges from approximately 4 to 6 feet below the ground surface. Groundwater flow
measurements conducted by GZA as part of prior studies completed at the Site indicated a
relatively flat groundwater surface with no apparent local dominant flow direction. Based on
field observations and regional topography, GZA anticipates regional groundwater flow to be
generally to the northeast toward the Mystic River. It should be noted that localized flow
directions in the area of the Site may also vary as a result of underground utilities,
underground structures, or heterogeneous subsurface conditions. Subsequent references to
upgradient and downgradient properties are based on the anticipated easterly direction of
local groundwater flow.

3.30 SOIL AND ROCK CONDITIONS

Subsurface conditions at the Site generally consist of a shallow layer of fill material ranging
from 1 to 13 feet thick, underlain by an intermittent layer of organic soils, underlain by natural
clay and silt deposits. Possible bedrock was encountered in three borings at depths ranging
from approximately 29 to 34 feet below ground surface, and glacial till was observed in two
borings at depths ranging from 23 feet to 37 feet. A subsurface profile developed during our
concurrent geotechnical study is included as Figure 3.

4.00 HISTORICAL USE INFORMATION

The Site history was developed from ASTM Standard Historical Sources and available files
at the City of Somerville Assessor's Office, Building Department and public library, and from
a review of prior studies prepared by GZA (refer to Section 5.00).
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A list of sources interviewed is included in Section 9.00. ASTM indicates that “all obvious
uses of the property shall be identified from the present, back to the property’s first developed
use, or back to 1940, whichever is earlier.”” ASTM further indicates that “data failure is not
uncommon” when trying to establish the historical use of a property. A historical summary is
provided in Section 4.10 below. Specific details obtained from ASTM historical sources are
contained in subsequent sections.

4.10 SITE AND AREA HISTORY SUMMARY

Information reviewed during the course of this study indicates that the Site was vacant land
until the mid-1920s when the southwestern portion of the Site, identified as 60 Cross Street
East, was developed to be used for truck/vehicle storage and repair. In the 1930s, the
northeastern portion of the Site, identified as 70 Cross Street East, was developed to be used
as an auto repair shop or contractor’s yard which included buildings for lumber storage, auto
spray painting and pipe storage. Residences located in the northern portion of the 70 Cross
Street East portion were razed during the development of Mystic Avenue. Other Site uses
included a moving business, a trucking company, a crane yard and a scrap metal business. In
2003, all prior buildings at the Site were razed for the development of the adjoining Stop &
Shop supermarket, and the Site was developed to its current conditions. Adjoining properties
have historically been residences, a crane yard, an auto repair business and other light
manufacturing businesses.

4.20 CITY DIRECTORIES REVIEW

Available City Directories dated 1900 to 1940 were reviewed at five-year intervals at the
public library. GZA also reviewed the City Directories for 100 Garfield Street, 260 Mystic
Avenue and 44 to 46 Cross Street East. No information was provided for these addresses.
The information obtained from the City Directories is summarized in the following sections.

4.20.1 60 Cross Street East

The City Directories dated 1900 through 1925 did not list the 60 Cross Street East
property. The 1925 City Directory identified the 60 Cross Street East property as an auto
repair shop. City Directories dated 1930 to 1940 identified the occupant of 60 Cross Street
East property as C.E. Hall and Sons, a trucking company. The 1940 City Directory also
identified Crane Service and Equipment Company as an occupant.

4.20.2 70 Cross Street East

The 1900 City Directory did not list the 70 Cross Street East property. The City
Directories dated 1905 through 1925 listed the 70 Cross Street East property as either
residential or vacant. The remaining directories, dated 1930 to 1940, identified the 70 Cross
Street East property as an auto repair shop.



Historical maps (refer to Section 4.50) indicate that the 70 Cross Street East
residences were located in an area which is currently located within Mystic Avenue. During
the construction of Mystic Avenue, the residences were razed.

4.20.3 Adjoining Properties

Adjoining properties during this time period were occupied by residences and light
manufacturing facilities.

4.30 HISTORIC TOPOGRAPHIC MAP REVIEW

Historical topographic maps dated 1946 and 1987 were reviewed online at the University of
New  Hampshire  Historic USGS Maps of New  England  website
(http://docs.unh.edu/nhtopos/nhtopos.htm) or in GZA’s in-house records. Due to the Site’s
densely developed urban setting, individual buildings are not depicted at the Site or on
abutting properties.

4.40 AERIAL PHOTOGRAPH REVIEW

No aerial photographs were available at the municipal offices visited. GZA reviewed
aerial photographs dated 1955, 1969, 1971, 1978, 1992, 2001, and 2005 online at
www.historicaerials.com.

4.40.1 Site

The photographs dated 1955 to 2001 show the Site occupied almost entirely by the
footprint of several industrial-style buildings and associated parking areas. These buildings
consisted of concrete or brick construction and shared common walls. The 2005
photograph shows Site conditions similar to current conditions.

4.40.2 Adjoining Properties

The photographs dated 1955 to 2001 show adjoining properties primarily as
residential property to the southeast, with industrial-style buildings to the southwest and
northwest. The 2005 photograph shows conditions at these adjoining properties similar to
current conditions.

Route 93 and the adjoining on-ramp are not shown in photographs dated 1955 and
1969; this area appeared to be occupied with industrial-style buildings. The 1971
photograph shows what appears to be the initial construction of the on-ramp. The
remaining photographs dated 1978 to 2005 show the on-ramp and Route 93.

4.50 HISTORIC ATLAS REVIEW

GZA was provided with Sanborn Historical Maps dated 1900, 1933, 1950, 1989 and 1991
from Environmental Data Resources (EDR). A summary of the Sanborn Maps is discussed
in the following sections. Refer to Appendix C for copies of the Sanborn Maps.
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4.50.1 Site

The 1900 map shows the site as vacant land. The northeastern 70 Cross Street east
portion of the Site and the southwestern 60 Cross Street East portion were separated by
Edmonton Street and the Site was bounded to the northwest by Garfield Street. Edmonton
Street and this portion of Garfield Street no longer exist. The location of Edmonton Street is
now part of the 70 Cross Street portion of the Site, and the noted portion of Garfield Street
has been incorporated into the parking lot for the Stop & Shop.

The 1933 and 1950 maps show the northeastern portion of the Site occupied by a
“contractor’s yard” which included buildings for lumber storage, auto spray painting and pipe
storage. The southwestern portion of the Site was shown as improved by several
interconnected buildings occupied by “C.E. Hall and Sons Inc.” Building areas are identified
as “garage” and “repair shop.”

The 1989 and 1990 maps show Site conditions similar to those shown on the 1950
map. No occupants or site uses are identified.

4.50.2 Adjoining Properties

Adjoining properties during this time period were occupied by residences and a
playground to the southeast; by the remainder of the C.E. Hall and Sons Inc. facility to the
southwest; by a crane company, auto repair business or dwelling to the northwest; and by
dwellings to the northeast.

The northeast-adjoining Route 93 on-ramp was not shown on maps dated 1900 to
1950; the ramp was shown on maps dated 1989 and 1990.

A Dbuilding identified as “Somerville Lumber Company” is shown on the 1989 and
1990 maps in the area of the existing Stop & Shop Supermarket building. Map notations
indicate that this building was constructed in 1975.

4.60 TITLE SEARCH

No title information was provided by the Client as part of the User’s Responsibilities.
The completion of a title search was not included in the scope of this assessment.
ASTM identifies a title search as a User Responsibility. The title search is a historical
source reviewed to identify history of use of the Site and environmental liens and Activity
and Use Limitations (AULs). A limited AUL review conducted by FirstSearch (refer to
Section 8.00) identified two current AULs associated with the study Site. Refer to
Section 5.00 for additional information regarding the AULSs for the Site.

4.70 BUILDING DEPARTMENT RECORDS

According to a review of Building Department records, all prior buildings at the Site were
razed in 2003 for the development of the adjoining Stop & Shop supermarket.  No
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information was available during our review pertaining to the construction, use or occupants
of prior Site buildings.

4.80 PROPERTY TAX FILES

Information on file at the Somerville Assessor’s Office indicates that the Site is currently
owned by Grand Panjandrum Realty Corp, which purchased the Site in 1997 from Somerville
Lumber and Supply. No information on prior ownership or dates of purchase was available
at the time of GZA'’s visit.

4.90 OTHER HISTORICAL SOURCES

Information reviewed as part of GZA’s prior studies indicated:

e the 60 Cross Street East portion of the Site was occupied by a moving company
(Simpson Brothers Moving) in the late 1950s and early 1960s, and by a scrap metal
company (Guber & Sherman, Inc.) from the 1980s through the 1990s;

e the 70 Cross Street East portion of the Site was used for lumber storage by Somerville
Lumber and Supply from the 1980s through the 1990s; and

o the Site was also identified as 100 Garfield Street, 260 Mystic Avenue and 44 to 46
Cross Street East, or was included as a portion of larger properties including these
addresses.

5.00 PREVIOUS SITE INVESTIGATIONS

The 60 and 70 Cross Street East parcels have had an extensive history of oil and/or
hazardous materials use, and each has been the subject of multiple environmental studies
which were conducted by GZA and others. The following sections briefly summarize these
studies, and document the current regulatory status of these properties with respect to the
Massachusetts Contingency Plan (MCP, 310 CMR 40.0000).

5.10 60 CROSS STREET EAST PARCEL

The 60 Cross Street East parcel includes the southwestern portion of the Site, and is
predominantly paved. The 60 Cross Street East parcel has been used historically for a
variety of commercial or industrial purposes including truck/vehicle repair, warehousing
and scrap metal storage. Contamination was identified in soil and groundwater at the
property during a 1998 GZA study, and subsequently several different consultants have
been retained by the former property owner to perform additional investigation and
remediation. The Site is referred to by the Massachusetts Department of Environmental
Protection (MassDEP) as Release Tracking Number (RTN) 3-18193.

Site contaminants included petroleum hydrocarbons, volatile organic compounds (VOCs)
and metals (most notably lead). The sources of the release were attributed to former USTSs,
historic operations at the property, and the presence of urban fill. In 2002, approximately
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100 tons of impacted soil, and 1,687 gallons of groundwater containing “small globs of
oil,” were removed from the Site for disposal or recycling. Between 2003 and 2005,
several USTs were removed from the Site prior to and during redevelopment associated
with the Stop & Shop complex located to the northwest. The USTs ranged in size from
500 to 2,500 gallons.

During the removal of one 2,500-gallon UST, field screening conditions required
additional notification to MassDEP. This resulted in MassDEP assigning a second RTN
(3-23551) to the Site; this RTN was later linked to 3-18193. The UST and approximately
118 tons of impacted soil were disposed of off-Site. An additional approximately 2,800
tons of soil were disposed of off-Site as part of the redevelopment activities conducted
under a Release Abatement Measure (RAM) Plan.

Residual soil and groundwater analytical data was used to support a Method 3 Risk
Characterization under the MCP. The Risk Characterization indicated that a Condition of
No Significant Risk had been achieved for the property, based on the application of an
Activity and Use Limitation (AUL). The AUL for the Site restricts its use for residential
purposes, schools, daycares or other recreational uses, and for growing produce.
Additionally, the AUL requires that access to soils at the property be restricted by
pavement or building cover.

A Class A-3 RAO was submitted for the property in 2004, indicating regulatory closure
with respect to the MCP. Pertinent sections of the RAO, including the AUL, are attached
in Appendix D.

5.20 70 CROSS STREET EAST PARCEL

The 70 Cross Street East parcel, which comprises the northeastern portion of the Site, was
formerly occupied by a crane service company from 1952 until 1986. Prior reports
indicated that activities at the property included “significant historical use of USTs.”
MassDEP has identified this property as RTN 3-0658.

The environmental assessment of this parcel began in 1986, in support of the purchase of
the property by Somerville Lumber. Petroleum hydrocarbons, metals and volatile organic
compounds (VOCs) were detected in shallow soil and/or groundwater at the parcel. The
occurrence of these contaminants was attributed to the former use of the Site, including the
presence of four former USTs. On-Site tanks included a 5,000-gallon gasoline UST, a
5,000-gallon diesel UST, a 2,000-gallon No. 2 heating oil UST, and a 1,000-gallon waste
oil UST. These tanks were installed in the late 1950s, and removed in 1989; the tanks were
noted to be in poor condition during removal, and separate phase product was observed on
the water table during the excavation. The free product appeared to have been contained in
shallow soils by the natural clay layer beneath the property.

GZA conducted additional assessment of the property starting in 1995. Our activities
included the review of previous studies and the performance of subsurface investigations to
further define the nature and extent of any residual contamination in soil and groundwater
Our subsurface investigations included a soil gas survey, the installation of several soil
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borings and monitoring wells, and the collection and laboratory analysis of soil and
groundwater. These analytical results were used as the basis for a Method 3 Risk
Characterization under the MCP, which indicated that a Condition of No Significant Risk
had been achieved for the property.

This conclusion was based on the application of an AUL for a portion of the property
where residual contamination remained. This AUL area consisted of an approximately 60
by 60 foot area in the northeastern portion of the 70 Cross Street East parcel, under the
current landscaped area. The AUL prohibited the use of the site for residential purposes
(including single or multiple family homes and apartment complexes), or for playgrounds,
parks or daycare centers. Furthermore, the AUL required that the paved surfaces and other
groundcover be maintained to restrict access to underlying soils, and that any future
landscaped areas include a minimum of three feet of clean fill at the surface. (At the time
of the AUL, the current landscaped area did not exist.)

A Class A-3 Response Action Outcome Statement was filed for the Site in 1997, indicating
regulatory closure with respect to the MCP. Pertinent portions of the RAO are included in
Appendix E. In 2002, an Amendment and Ratification to the AUL was filed clarifying the
location of the AUL area.

In 2003 the Site was redeveloped as part of the aforementioned Stop & Shop Supermarket
complex. Redevelopment activities specific to 70 Cross Street East included the creation
of the paved parking area and the landscaped area. The Site was redeveloped along with
the northwesterly adjoining properties located across the former extensions of Garfield
Avenue and Kensington Avenue. These properties and streets are now part of the
supermarket complex and parking lot areas.

The additional work at the 70 Cross Street East parcel included the excavation of shallow
soil in the AUL area to install clean fill in accordance with the requirements of the AUL.
The excavation was approximately 60 feet by 60 feet and was performed to a depth of
3 feet bgs. A poly layer was placed at the bottom of the excavation to prevent worker
exposure to underlying soils; the poly layer was then covered with clean borrow.

Following redevelopment activities, a new Class A-3 RAO, incorporating the parcels that
had been developed for Stop & Shop, including the 70 Cross Street East parcel but not
60 Cross Street East, was submitted in 2005 under RTN 3-15727. This RTN covers the
properties to the northeast of the Site which were associated with the former Somerville
Lumber operations. The previously existing AUL on the 70 Cross Street East parcel was
terminated and a new AUL was filed for the entire Stop & Shop property, including the 70
Cross Street East parcel. This new AUL restricts the use of the Site for single or multiple
family residential homes and structures and for growing produce, and requires maintenance
of the pavement, building and landscaped areas to restrict access to underlying soils. For
landscaped areas for recreational purposes, a minimum of 18 inches of clean fill must be
installed, with a marker layer below the fill. Pertinent portions of the 2005 RAO, including
the AUL, are included in Appendix F.
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6.00 SITE RECONNAISSANCE

The purpose of GZA's Site reconnaissance was to make surficial observations for evidence of
RECs which could result in the presence of oil or hazardous materials (OHM) in the
environment. GZA Assistant Project Manager Dean Giuliano visited the Site on October 1,
2012; he was unaccompanied during the Site visit. Observations were documented and
pertinent features or areas of environmental concern were photographed and are referenced in
the text. Selected photographs are included in Appendix B, and Figure 2 depicts pertinent
Site features. A summary of each area assessed is presented below.

6.10 EXTERIOR OBSERVATIONS

The Site was visually assessed for RECs. The Site consists of paved parking and
landscaped areas. No buildings are located at the Site.

6.10.1 Underground Storage Tanks (USTSs)

No evidence (fill or vent pipes, patched pavement, etc.) was observed to suggest the
presence of USTs at the Site.

Fire Department records indicate the Site previously contained numerous USTs which
have since been removed. Refer to Section 8.30.1 for additional information.

6.10.2 Above Ground Storage Tanks (ASTSs)

No ASTs were observed on the exterior portion of the study Site.

6.10.3 Hazardous Substances or Petroleum Products Use

No storage, use, or surficial evidence of the disposal of chemicals, hazardous
substances, or petroleum products was observed on the exterior of the Site.

6.10.4 Staining

No surficial staining, other than typical parking lot staining on asphalt, was observed
during GZA’s reconnaissance.

6.10.5 Electrical Transformers/Equipment

No pole-mounted or pad mounted transformers were observed at the Site.

6.10.6 Drywells and Sumps

No surficial evidence of exterior drywells or sumps was observed during GZA's Site
reconnaissance.
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6.10.7 Pits, Ponds, and Lagoons

No surficial evidence of pits, ponds, or lagoons was observed during GZA's Site
reconnaissance.

6.10.8 Wells

No evidence of a potable drinking water wells was observed at the Site.

Several groundwater monitoring wells had been installed at the Site as part of prior
GZA studies (refer to Section 5.00). No monitoring wells were observed at the time of
GZA’s recent visit. GZA assumes that these monitoring wells were destroyed during the

2003 redevelopment activities.

Subsequent to our October 1% Site visit, two groundwater monitoring wells were
installed as part of a geotechnical study being conducted by GZA concurrently with this ESA.

6.10.9 Solid Waste

No solid waste is currently generated at the Site. No solid waste containers were
observed. No evidence of solid waste disposal was observed at the Site.

6.10.10 Process Wastewater

No surficial evidence of on-Site process wastewater disposal was observed.

6.10.11 Septic System

No evidence (manhole covers or vent pipe) of a septic system was observed.

6.10.12 Stressed Vegetation

No stressed vegetation was observed at the Site.

6.10.13 Soil/Water Sampling

Groundwater and soil analyses were conducted as part of prior studies (refer to
Section 5.00). Additional analyses of soil samples were conducted as part of GZA’s
geotechnical study at the Site performed concurrently with this ESA; refer to Section 9.00 for
a discussion of analytical results. GZA’s geotechnical report will be submitted under separate
cover.
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6.10.14 Oil/Water Separators

No evidence of an oil/water separator was observed at the Site.

6.10.15 Surface Water Runoff

Surface runoff is expected to follow the Site’s topography and flow into catch
basins located in the paved parking areas, or to infiltrate into the soil in unpaved areas.
The catch basins appear to discharge into an on-Site drainage system which, according to
plans provided by the Client, discharges to the municipal drainage system.

6.10.16 Other Observations

No other significant exterior observations were made.

6.20 INTERIOR OBSERVATIONS

No buildings are located at the Site.

7.00 VICINITY RECONNAISSANCE

As part of GZA's site assessment, a reconnaissance of the properties adjoining the Site, as
well as the vicinity within a ¥-mile radius of the Site, was conducted from public properties.
The results of GZA's vicinity reconnaissance are presented below.

7.10 HAZARDOUS MATERIAL USE AT ADJOINING PROPERTIES

Adjoining properties are occupied by residences, a playground, a basketball court, a
graphics company, a metal fabrication company and a supermarket. Oil and hazardous
materials may be used and stored at the adjoining metal fabrication company. The Stop &
Shop supermarket is identified as a generator of hazardous waste (refer to Section 8.10).
Other than the possible storage of oil for heating purposes, GZA does not expect that
significant amounts of oil and hazardous materials are used or stored on the remaining
adjoining properties.
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7.20 HAZARDOUS MATERIAL USE AT VICINITY PROPERTIES

The area within the vicinity of the study Site consists of residential, retail and commercial
properties. Gasoline stations and an automobile dealership are located on McGrath
Highway approximately 300 to 800 feet west and southwest of the Site. Based on their
distance from the Site, as well as a review of documentation concerning historic releases at
these properties, it is GZA’s opinion that the gasoline stations and automobile dealerships
are unlikely to have impacted the soil or groundwater at the Site. Other than the possible
storage of oil for heating purposes, GZA does not expect that significant amounts of oil and
hazardous materials are used or stored on the remaining area properties.

8.00 REGULATORY DATABASE REVIEW

The following section is based on public information obtained from various federal, state, and
local agencies that maintain environmental regulatory databases. These databases provide
information about the regulatory status of a property and incidents involving use, storage,
spillage, or transportation of oil or hazardous materials. Information was gathered by GZA
personnel and FirstSearch Environmental Information (FirstSearch) on September 4, 2012.
Non-geocoded sites, sites for which there was insufficient information to allow the mapping
software to plot a location, were also reviewed. Federal and state regulatory information is
presented in Appendix G. A discussion of the reviewed information is presented in the
following sections.

8.10 FEDERAL AGENCY DATABASES

Ten federal databases were provided by FirstSearch and reviewed by GZA. These reports
and the search distances used to review these databases are presented below.

Radius Hits Within
Database Searched Radius Searched
National Priorities List (NPL) 1 Mile 0
Federal Deleted NPL Sites List (Delisted NPL) % Mile 0

The NPL, or Superfund sites list, is EPA's database of
active/deleted confirmed uncontrolled or abandoned
hazardous waste sites identified for priority remedial actions
under the Superfund program.

Comprehensive Environmental Response, Compensation, % Mile 0
and Liability Information System (CERCLIS)

The CERCLIS database is a compilation by EPA of the sites
that EPA has investigated or is currently investigating for a
release or threatened release of hazardous substances.
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Radius Hits Within
Database Searched Radius Searched

Federal CERCLIS NFRAP LIST (NFRAP) % Mile 1
The CERCLIS No Further Remedial Actions Planned
(NFRAP) database is EPA’s sites that an assessment has
been completed and no further steps will be taken to list the
site on EPA’s NPL

Resource Conservation and Recovery Act (RCRA) | Site and adjoining 1
Generator Database properties
EPA's RCRA program identifies hazardous waste generators
and tracks hazardous waste from the point of generation to
the point of disposal.

RCRA Treatment, Storage and Disposal (TSD) Facility % Mile 0
Database

The RCRA TSD Facilities database is a compilation by EPA
of reporting facilities that store, treat or dispose of hazardous
waste.

RCRA Corrective Action Database (CORRACTYS) 1 Mile 2
The RCRA CORRACTS list is EPA’s list of treatment,
storage, or disposal facilities subject to corrective action
under RCRA.

Emergency Response Notification System (ERNS) Site only 0
The ERNS list is a national database used to collect
information on reported releases of oil and hazardous
substances. The database contains information from spill
reports made to federal authorities including the EPA, U.S.
Coast Guard, National Response Center, and Department of
Transportation.

Federal Institutional/Engineering Controls Registries Site Only 0
(FIECR)
The FIECR is a national database identifying sites where
Federal Institutional/Engineering Controls have been
employed.

Federal Brownfield Sites % Mile 0

The Site is not identified on any of the federal databases reviewed within their respective
search radii. No NPL, Delisted NPL, CERCLIS, Brownfield, ERNs or FIECR sites, or
RCRA TSD facilities, were identified within their respective search radii. An adjoining
property identified as a generator of hazardous waste, and a CERCLIS NFRAP site and
RCRA CORRACTS sites identified within the search distance, are discussed in the following
sections.

8.10.1 RCRA Generator

The northwest adjoining Stop & Shop supermarket is identified as a very small
quantity generator of hazardous waste, producing less than 100 kilograms per month. The
FirstSearch report does not identify any RCRA violations issued to the Stop & Shop
supermarket. No information was available regarding the hazardous materials generated at
the supermarket; however, typical hazardous materials generated as such facilities include
damaged or returned household chemicals or small quantities of waste oils.

8.10.2 CERCLIS NFRAP Site

A CERCLIS No Further Remedial Action Planned (NFRAP) site (former Cambridge
Machine Products, 100 Foley Street) is located approximately ¥ mile northeast and cross-
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gradient of the Site. Based on the distance from the Site, the anticipated hydraulic gradient,
and the regulatory status, in GZA’s opinion the former Cambridge Machine Products
property is unlikely to have impacted the soil or groundwater at the Site.

8.10.3 RCRA CORRACTS Sites

Two RCRA CORRACTS sites (General Electric, 3960 Mystic Valley Parkway,
Medford; and Sithe New England, 173 Alford Street, Everett) are located greater than % mile
to the northwest and northeast, respectively, and cross-gradient of the Site. Based on their
distance from the Site and the anticipated hydraulic gradient, in GZA’s opinion the two
RCRA CORRACTS sites are unlikely to have impacted the soil or groundwater at the Site.

8.20 STATE AGENCY DATABASE REVIEW

Ten state databases were provided by FirstSearch and reviewed by GZA. These reports and
the search distances used to review these databases are presented below. It should be noted
that the Massachusetts Department of Environmental Protection (MassDEP) does not
maintain a "Leaking Underground Storage Tank” (LUST) list. FirstSearch has developed a
LUST database by compiling tank leak sites identified within the "Spills/Standard Release
Tracking" and "Hazardous Waste Disposal Sites" lists.

Radius Hits Within
Database Searched Radius Searched
State/Tribal List of Hazardous Waste Disposal Sites 1 Mile 149

The State List of Hazardous Waste Disposal Sites includes
the former List of Confirmed Disposal Sites and Locations to
be Investigated (L.T.B.1.) (final addendum April 1995), and
properties reported to MassDEP after October 1, 1993 which
have been Tier Classified with respect to the discovery,
release or threat of release of oil and/or hazardous materials
in accordance with the MCP.

Pre/Post 1990 Spills Database and Standard Release Y% Mile 135
Tracking Database

The Pre/Post 1990 Spills Database and the Standard Release
Tracking Database constitute the state’s list of oil/hazardous
material releases that have been reported to MassDEP
before/after 1990 and have not been Tier Classified.

List of Registered Underground Storage Tanks Site and adjoining 0
The State/tribal List of Underground Storage Tanks includes properties
existing and former USTs that have been reported to the
Massachusetts Department of Public Safety (DPS).

Leaking Underground Storage Tanks % mile 35
A LUST database by compiling tank leak sites identified
within the "Spills/Standard Release Tracking" and
"Hazardous Waste Disposal Sites" lists.

List of Active Landfills % Mile 0
The State/Tribal List of Active Landfills is compiled by
MassDEP and is a list of active solid waste landfills and
transfer stations located within Massachusetts.

Institutional Controls Registries Site only 2
Engineering Controls Registries

The State/Tribal List of sites receiving an Activity Control
Limitation (AUL) status.

Brownfield Sites % Mile 0
The state/tribal list identifying Brownfield sites
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Radius Hits Within

Database Searched Radius Searched
State and Tribal VVoluntary Cleanup Sites % Mile 0
Tribal Lands Site only 0

The state/tribal list identifying areas with boundaries of sites
in the Commonwealth of Massachusetts by treaty, statute
and/or executive/court order, recognized by the federal
Government as territory in which American Indian tribes
have primary government authority

No registered USTSs, active solid waste landfills, Brownfield sites, voluntary cleanup sites, or
tribal lands were identified within their respective search radii. Reported releases have been
identified at the Site, at an adjoining property and at area properties, and the Site is identified
twice as having an Institutional Control. These findings are discussed below.

8.20.1 Site
The Site (60 and 70 Cross Street East) is identified several times as a state-listed site
or a state-reported spill. A discussion of the previous environmental assessment of the Site is

presented above in Section 5.00.

8.20.2 Adjoining Properties

In 1995, petroleum was detected in the soil and groundwater at the northwest
adjoining and upgradient former 250 Mystic Avenue property, currently the adjoining paved
parking area associated with the Stop & Shop supermarket.  Remediation of this property
was conducted during the 2003 redevelopment of the current Stop & Shop parcel. The RAO
for this Site includes the 70 Cross Street East parcel, as discussed in Section 5.00. Based on
GZA'’s understanding of conditions at this property, the petroleum release at the former 250
Mystic Avenue property is unlikely to have impacted the soil or groundwater at the Site.

8.20.3 Area Properties

Several petroleum releases due to leaking USTs are identified at the former
Somerville Lumber property, currently occupied by the Stop & Shop supermarket building
located approximately 250-feet northwest of the Site. Each of these releases has a regulatory
status of Closed, or an RAO has been submitted.

In 2007, gasoline was released from a leaking UST at the 16 Garfield Street property
located approximately 200 feet west and upgradient of the site. An RAO has been submitted
for this release.

In 1993, a leaking transformer was detected along Blakeley Avenue approximately
250 feet west and upgradient of the site. This release has a regulatory status of Closed.

Several releases of gasoline from leaking USTs have occurred at the Hess Station
property located approximately 300 feet west and potentially upgradient of the site at 709
McGrath Highway. All releases have been linked to the main RTN 3-0856 for that site-
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except for one (RTN 3-29472). A Class A-2 RAO was submitted for RTN 3-0856 in May
2008. GZA reviewed a copy of the 2008 RAO available through the MassDEP online
database. The report indicates that localized groundwater flow direction at the Hess Station
is not in the direction of the Site, and that significant off-property impacts were not reported.
No information was available for RTN-29472, and it does not appear on the MassDEP online
database, suggesting that it may have been retracted. Based on this information, it is GZA’s
opinion that conditions at the 709 McGrath Highway Hess Station are unlikely to impact soil
and/or groundwater at the Site.

Based on their distance from the Site, direction, anticipated hydraulic gradient, and/or
regulatory status, the remaining area sites are considered unlikely to impact the soil or
groundwater conditions at the study Site.

8.30 LOCAL REGULATORY AGENCIES

To obtain information concerning the possible release of hazardous material or oil at the Site,
GZA contacted the Somerville Fire Department and Health Department to obtain information
on past or current USTS, or on any reported releases of OHM at the Site.

8.30.1 Fire Department

According to Fire Department records reviewed, no information was found pertaining
to existing USTs located at the Site.

Fire Department records indicated that between 1989 and 1990 a total of twelve
USTs, ranging in capacity from 500 to 10,000 gallons and containing waste oil, fuel oil,
diesel fuel or gasoline, were either removed from the Site or filled with slurry. Fire
Department records provided no information pertaining to contamination noted during the
removals. GZA notes that additional USTs were removed between 2003 and 2005 as part of
the redevelopment of the property (refer to Section 5.00). Fire Department records note the
removal of a 3,000-gallon UST previously filled with slurry and removed in 2003, but
provide no information pertaining to contamination noted during the 2003 removal. No
information pertaining to the 2005 tank removal was noted in the Fire Department records
reviewed.

8.30.2 Health Department

Health Department records reviewed did not indicate that any spills or releases of oil
or hazardous materials have been reported at the Site. No information was observed in the
Health Department records concerning the assessment or remediation activities discussed in
Section 5.00.

18



9.00 SOIL SAMPLING AND ANALYSES

As part of a geotechnical study being conducted concurrently with this ESA, four soil borings
(GZ-201 through GZ-204) were installed at the Site. Boring logs from these borings are
included as Appendix H, and boring locations are depicted on the attached Site Plan. A
representative sample of shallow soil from each boring was submitted to ESS Laboratory
(ESS) of Cranston, Rhode Island for disposal precharacterization analysis. The analytical
parameters included VOCs by EPA Method 8260, semi-VOCs by EPA Method 8270, total
petroleum hydrocarbons (TPH) by EPA Method 8100, polychlorinated biphenyls (PCBs) by
EPA Method 8082, arsenic, cadmium, chromium, hexavalent chromium, lead, TCLP lead,
mercury, pH, flashpoint, reactivity, and/or oxidation/reduction potential.

Analytical results are summarized on Table 1 and laboratory reports are included in
Appendix I.  No compounds were detected above their respective MCP Reportable
Concentration except for the polynuclear aromatic hydrocarbon (PAH) phenanthrene, which
was detected in the sample from GZ-204 at a concentration of 13 milligrams per kilogram
(mg/kg), slightly above the MCP Reportable Concentration for Soil Categorized as RCS-1
(residential standard). These results are consistent with levels previously observed at the Site,
and in GZA'’s opinion do not constitute a new reportable condition with respect to the MCP.
Boring GZ-204 was located in the landscaped area at the northern end of the Site.

Results of the analyses were compared to MassDEP Policy #COMM-97-001: Reuse &
Disposal of Contaminated Soil at Massachusetts Landfills. The results for all samples except
GZ-204 were below the acceptance criteria for in-state lined and unlined landfills. The
toxicity characteristic leaching potential (TCLP) lead value reported for GZ-204 was 1.56
milligrams per liter (mg/L), and Massachusetts landfills are not authorized to accept soils
with detectable TCLP lead. Based on this data, excess soils characterized by the samples
from GZ-201 through GZ-203 can be disposed of at in-state lined or unlined landfills, but
excess soils generated in the area of GZ-204 will require disposal at an out-of-state facility,
resulting in additional costs.

10.00 INTERVIEWS

During the course of this assessment, GZA contacted personnel at the Somerville Assessor’s
Office, Building Department, Fire Department and Health Department and public library.
The information provided by each is discussed and referenced in the text.

11.00 USER RESPONSIBILITIES

GZA requested information from the Client regarding title information, environmental liens,
Activity and Use Limitations, and specialized knowledge or commonly known information
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regarding the Site and, if applicable, the reason for a significantly discounted purchase price.
The User Questionnaire is attached in Appendix J.

12.00 FINDINGS AND CONCLUSIONS

A Phase | ESA following the general guidance of the Phase | ASTM E 1527-05 Standard
Practice has been conducted at the 60 and 70 Cross Street East property in Somerville,
Massachusetts. The study included a Site reconnaissance; a review of Site history; a review
of previous studies prepared by GZA; a review of local, state, and federal regulatory records;
a review of information provided by the Client; interviews with persons and agencies familiar
with the Site; and analyses of soil collected at the Site. No chemical testing of groundwater
was completed as part of this study.

12.10 FINDINGS

The findings below are based on the work conducted for this assessment.

1. The Site (60 and 70 Cross Street East) is located in a residential, retail and commercial
area of Somerville. Historical sources also identify the Site as 100 Garfield Street, 260
Mystic Avenue and 44 to 46 Cross Street East. The 63,717-square foot study Site is
identified as three contiguous lots (Lot 1 to Lot 3) within Block A on Somerville’s
Assessor’s Map 89. Assessor’s Office personnel indicated that the Site is within a
larger property identified as 771 McGrath Highway, which is occupied by a Stop &
Shop supermarket and associated paved parking areas that adjoin the Site to the
northwest.

2. The northeastern portion of the Site is improved by a landscaped grass area. The
southwestern portion of the Site is improved by a paved parking area and a landscaped
grass area along Cross Street East. No buildings or obvious utilities were observed at
the Site, except for manhole covers associated with the stormwater drainage system, and
likely underground electrical wiring associated with lights in the parking lot.

3. Information reviewed during the course of this study indicates that the Site was vacant
land until the mid 1920s when the southern portion of the Site, identified as 60 Cross
Street East, was developed to be used for truck/vehicle storage and repair. In the 1930s,
the northern portion of the Site, identified as 70 Cross Street East, was developed to be
used as an auto repair shop or contractor’s yard which included buildings for lumber
storage, auto spraying and pipe storage. Residences located in the northern portion of the
70 Cross Street East portion were razed during the development of Mystic Avenue.
Other Site uses included a moving business, a trucking company, a crane yard and a scrap
metal business. In 2003, all prior buildings at the Site were razed for the development of
the adjoining Stop & Shop supermarket, and the Site was developed to its current
conditions. Adjoining properties have historically been residences, a crane yard, an auto
repair business and other light manufacturing businesses.
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4. Multiple releases of oil and/or hazardous materials have occurred at the 60 and 70
Cross Street East parcels. The releases have been associated with the former usage of
these properties, including the presence of former USTs. Soil and groundwater
remediation has been conducted at each property, along with several rounds of
assessment activities. Residual contamination remains at both properties; however,
each property has reached regulatory closure with respect to the MCP. The properties
both have AULs in place which limit certain future activities and require the
maintenance of barriers, such as landscaping or pavement, to limit access to underlying
soils.

5. No evidence was observed at the Site suggesting the presence of additional USTs. No
information was found within the Fire Department records pertaining to remaining USTs
located at the Site.

6. State-listed sites and reported spills were identified in the area of the Site. However,
based on their distance, direction, anticipated hydraulic gradient and/or regulatory status,
these sites are considered unlikely to have impacted the soil or groundwater conditions at
the Site.

7. No significant oil and hazardous materials use or storage, or the generation or storage
of hazardous waste, was observed at the Site. No evidence of septic systems or staining
was observed at the Site.

8. Shallow soil samples were collected from four soil borings and submitted for chemical
analysis for a range of parameters. Analytical results indicated contaminant
concentrations consistent with or below concentrations of contaminants previously
detected at the Site.

12.20 CONCLUSIONS AND OPINIONS

Based on the findings presented above, it is GZA’s opinion that we have performed a Phase |
ESA in conformance with the scope and limitations of ASTM Practice E 1527-05 at the 60
and 70 Cross Street East property in Somerville, Massachusetts. Any exceptions to, or
deletions from, this practice are described in Section 1.00 of this report. This assessment has
revealed no evidence of Recognized Environmental Conditions in connection with the

property.

A Historic REC (HREC) was identified at the Site: both the 60 and 70 Cross Street East
properties have been the location of the historic release of oil and/or hazardous materials.
The sources of these releases include USTs, prior Site usage and urban fill. Several rounds of
assessment and remediation have been conducted at each parcel, and RAOs, indicating
regulatory closure with respect to the MCP, have been submitted for each parcel. The RAOs
rely on separate AULS, which specify restrictions on the use of each parcel in order to limit
exposure to contaminated soils.
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12.30 CONSIDERATIONS FOR FUTURE DEVELOPOMENT

Although it is outside the scope of a typical ESA, GZA understands that Client has requested
a discussion of the findings of our ESA as they relate to future development considerations.
GZA understands that current plans call for the construction of a four-story wood framed
multi-family apartment building above a one-story concrete garage. The garage slab will
be at about existing grades on the northeastern end of the Site, but may be a few feet below
existing grades on the southwestern end of the Site.

The current AULs in place for the Site restrict the use of the property for residential
purposes. Both AULs would need to be amended to allow for the proposed development.
GZA recommends that the existing AULSs be terminated, and that a new AUL be filed.
This would also necessitate re-filing the AUL for the Stop & Shop parcel, as that AUL
currently extends onto the 70 Cross Street East parcel. The new AUL would still restrict
the use of the Site for growing food crops or for single-family residential use, and would
require maintenance of one or more barriers to restrict access by future site occupants to
impacted soils at the Site. The AUL would need to be supported by a revised risk
characterization demonstrating that a condition of No Significant Risk could be maintained
for future Site occupants.

Soil excavation at the Site would require the submittal of a Release Abatement Measure
(RAM) Plan to MassDEP for the management of contaminated soils. The RAM plan
would outline the extent of proposed excavation, plans for environmental monitoring, and
soil and groundwater management procedures. In addition, excavation work would require
a Soil Management Plan and a Health and Safety Plan. Excess soils generated during
construction would incur additional costs for disposal.

13.00 LIMITATIONS

GZA's site assessment was performed in accordance with generally accepted practices of
other consultants undertaking similar studies at the same time and in the same geographical
area, and GZA observed the degree of care and skill generally exercised by other consultants
under similar circumstances and conditions. GZA's findings and conclusions must be
considered not as scientific certainties, but rather as our professional opinion concerning the
significance of the limited data gathered during the course of the ESA. No other warranty,
express or implied, is made. Specifically, GZA does not and cannot represent that the Site
contains no hazardous material, oil or other latent condition beyond that observed by GZA
during its site assessment. This report is also subject to the specific limitations contained in
Appendix A.

This study and report have been prepared on behalf of and for the exclusive use of
Criterion Development Company LLC, CPC-T, LC, CDP Development Company, LLC,
Criterion Property Company, L.P., (collectively, “Criterion”) and any entity that acquires
ownership in the Site provided such entity is owned or controlled by or in partnership with
Criterion, and any lender to or equity partner with such entities with respect to the Site.
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This report and the findings contained herein shall not, in whole or in part, be disseminated
or conveyed to any other party, nor relied on by any other party in whole or in part, without
the prior written consent of GZA. However, GZA acknowledges and agrees that the
Report may be conveyed to the Buyer associated with the proximate sale of the Site to the
extent set forth in our signed proposal dated July 20, 2012. Client acknowledges and
agrees that reliance upon the report and the findings in the report by any other party, or for
any other purpose, shall be at that party’s sole risk and without any liability to GZA.

14.00 ENVIRONMENTAL PROFESSIONAL STATEMENT

| declare, to the best of my professional knowledge and belief, that I meet the definition of
Environmental Professional as defined in 8312.10 of 40 CFR 12; that | have the specific
qualifications based on education, training, and experience to assess a property of the
nature, history and setting of the subject property; and that I have developed and performed
the all appropriate inquiries in conformance with the standards and practices set forth in
40 CFR 312.

The signature of the Environmental Professional is contained on the cover page of this
report. Environmental Professional Qualifications are attached in Appendix K.

J:\170,000-179,999\171422\171422-00.DEL \report\SS Cross St 171422 00 rol Revised 2012-12-05.doc

23



TABLE



TABLE 1
SOIL ANALYTICAL RESULTS
60 and 70 Cross Street East
Somerville, Massachusetts

Sample Name: Gz-201 GZ-202 GZz-203 GZ-204 MCP MassDEP Comm—97 Landfill Reuse
' 1ft-6ft 1ft-6ft 1ft-6ft 2ft-7ft RCS-1 Limits
Sample Date: 10/15/2012 10/15/2012 10/16/2012 10/17/2012 Lined Unlined
Analyte Units
Metals

Arsenic mg/kg 5 5.9 3.5 4.3 20 40 40
Cadmium mg/kg <0.54 0.9 <0.46 <0.57 2 80 30

Chromium mg/kg 22.7 47.4 19.4 49.4 1000 1000 1000
Hexavalent Chromium mg/kg -- <4 - <4 30 - -

Lead mg/kg 8.2 113 16.5 208 300 2000 1000
TCLP Lead mg/L - 0.854 - 1.56 - ND ND
Mercury mg/kg <0.035 0.503 0.079 1.03 20 10 10
Total VOCs mg/kg 0.3711 ND 0.0761 0.3417 -- 10 4
1,2,4-Trimethylbenzene mg/kg 0.0564 <0.033 <0.0304 <0.0346 1000 -- --
2-Chlorotoluene mg/kg <0.0382 <0.033 <0.0304 0.0692 100 -- --
Benzene mg/kg <0.0382 <0.033 <0.0304 0.0856 2 -- --
Naphthalene mg/kg 0.153 <0.0659 0.0761 0.148 4 -- --
Toluene mg/kg 0.0507 <0.033 <0.0304 0.0389 30 -- --
Xylene P,M mg/kg 0.111 <0.0659 <0.0609 <0.0692 300 -- --
Total PCBs mg/kg ND ND ND 0.129 2 <2 <2
Aroclor 1254 mg/kg <0.0591 <0.0533 <0.0544 0.129 2 -- --

TPH mg/kg 109 926 150 1300 1000 5000 2500

Total SVOCs mg/kg ND 6.64 2.923 35.15 -- 100 100
Benzo(a)pyrene mg/kg <0.205 1.13 0.336 <3.93 2 -- --
Chrysene mg/kg <0.205 1.22 0.39 411 70 -- --
Fluoranthene mg/kg <0.408 2.19 0.856 9.8 1000 -- --
Phenanthrene mg/kg <0.408 <1.76 0.573 13 10 -- --
Pyrene mg/kg <0.408 2.1 0.768 8.24 1000 -- --

Classical Chemistry

Conductivity umhos/cm 233 327 174 221 -- 8000 4000
pH 7.31 8.09 8.51 8.93 - - -
Flashpoint °F >200 >200 >200 >200 - - -
Reactive Cyanide mg/kg <2 <2 <2 <2 - - -
Reactive Sulfide mg/kg <2 <2 <2 4.5 - - -
Redox Potential mv 123 82 194 118 - -- --

VOC samples taken as grab samples from noted intervals, with the exception of GZ-203, which was a grab obtained from GZ-203 2ft-4ft, and GZ-204 which was a grab obtained from 3ft-5ft.

Only detected analytes shown.
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APPENDIX A

LIMITATIONS/TERMS AND CONDITIONS



PHASE | ENVIRONMENTAL SITE ASSESSMENT
LIMITATIONS

Use of Report
1. GZA GeoEnvironmental, Inc. (GZA) prepared this report on behalf of, and for the

exclusive use of Criterion Development Company LLC for the stated purpose(s) and
location(s) identified in the Report. However, GZA acknowledges and agrees that the
Report may be conveyed to the buyer associated with the proximate Sale of the subject
location(s) to the extent set forth in our signed proposal dated July 20, 2012 Use of this
report, in whole or in part, at other locations, or for other purposes, may lead to
inappropriate conclusions; and we do not accept any responsibility for the consequences
of such use(s). Further, reliance by any party not identified in the agreement, for any use,
without our prior written permission, shall be at that party’s sole risk, and without any
liability to GZA.

Standard of Care
2. Our findings and conclusions are based on the work conducted as part of the Scope of
Services set forth in the Report, and reflect our professional judgment. These findings
and conclusions must be considered not as scientific or engineering certainties, but
rather as our professional opinions concerning the limited data gathered during the
course of our work. Conditions other than described in this report may be found at the
subject location(s).

3. Our services were performed using the degree of skill and care ordinarily exercised by
qualified professionals performing the same type of services, at the same time, under
similar conditions, at the same or a similar property. No warranty, expressed or implied,
IS made.

Uncertainty not Eliminated
4. No environmental site assessment can eliminate the uncertainty of the possible
presence of Recognized Environmental Conditions (RECs). This report was prepared
to help reduce, not to eliminate, such uncertainties.

Limits to Observations
5. As indicated in the Report, we made observations for evidence of RECs at the Site and
for conditions at adjoining properties that could result in RECs at the Site.
Observations were made of the Site and of structures on the Site as indicated within the
report. Where access to portions of the Site or to structures on the Site was unavailable
or limited, GZA renders no opinion as to the presence of hazardous substances,
hazardous wastes, or petroleum products, or to the presence of indirect evidence relating

April 2012
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to these materials, in that portion of the Site or structure. In addition, GZA renders no
opinion as to the presence of hazardous substances, hazardous wastes, or petroleum
products, or to the presence of indirect evidence relating to these materials, where direct
observation of the interior walls, floor, or ceiling of a structure on the Site was
obstructed by objects or coverings on or over these surfaces. Our opinions are
necessarily based on these limited observations. Additionally, some activities or events
of potential interest, at the Site or on adjoining properties, may have been transient and
not observable at the time of our visit.

Reliance on Information from Others

6.

We relied upon information made available by Federal, state and local authorities, the
Key Site Manager, and others. We did not attempt to independently verify the accuracy
or completeness of that information. Inconsistencies in this information which we have
noted, if any, are discussed in the Report.

Additional Information

7.

Additional opinions or information regarding RECs may be developed by the lender,
seller, buyer, or other parties. Such additional opinions or information may not fully
support the opinions provided in this report. In the event such additional opinions or
information is developed, we recommend that we be retained, in a timely manner, to
review this material. This will provide us the opportunity to evaluate and modify, as
necessary, the opinions provided in the Report

Compliance with Requlations and Codes

8.

Shelf Life
9.

April 2012

Our services were performed to render an opinion on the presence of RECs. Unless
specifically addressed within the Report, we rendered no opinion on the compliance of
Site conditions or activities with local, state, or Federal codes or regulations.

The opinions expressed in this Report are based on conditions observed during the
course of our work on this Site; these conditions may change over time. ASTM
Guidance (see ASTM 1527-05) states that observations and opinions are only valid for
180 days. After 180 days, an update of portions of the Report may be necessary.
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TERMS AND CONDITIONS FOR PROFESSIONAL SERVICES
INCLUDING SITE INVESTIGATION, REMEDIATION,
GEOTECHNICAL, CONSTRUCTION, AND TESTING

© 2008 by GZA GeoEnvironmental, Inc.

Client (“You™): Criterion Development Company LL.C
Proposal No: 01.P000269.13

Site: 60-70 Cross Street East, Somerville, MA

These Terms and Conditions, together with GZA's Proposal, make up the Agreement between GZA and you, Client, named above.

BEFORE SIGNING THE PROPOSAL, BE SURE YOU READ AND UNDERSTAND THE PARAGRAPHS ENTITLED
"INDEMNIFICATION” AND "LIMITATION OF REMEDIES" WHICH DEAL WITH THE ALLOCATION OF RISK BETWEEN YOU
AND GZA.

1.

Services. GZA will perform the services set forth in its Proposal and any amendments or change orders authorized by you. Any request or

direction from you that would require extra work or additional time for performance or would result in an increase in GZA's costs will be the
subject of a negotiated amendment or change order.

2.

a.

Standard of Care; Warranties.

GZA will perform the services with the degree of skill and care ordinarily exercised by qualified professionals performing the same type of
services at the same time under similar conditions in the same or similar locality.

GZA warrants that its construction services will be of good quality, free of faults and defects and in conformance with the Proposal.
EXCEPT AS SET FORTH IN SUBSECTIONS 2a AND 2b, ABOVE, NO WARRANTY, EXPRESS OR IMPLIED, INCLUDING
WARRANTY OF MARKETABILITY OR FITNESS FOR A PARTICULAR PURPOSE, IS MADE OR INTENDED BY GZA’S
PROPOSAL OR BY ANY OF GZA’S ORAL OR WRITTEN REPORTS.

GZA assigns to you any manufacturers' warranties of equipment or materials purchased from others, to the extent they are assignable, and
your sole recourse will be against the manufacturer. Full risk of loss of materials and equipment will pass to you upon delivery to the Site,
and you will be responsible for insuring and otherwise protecting them against theft and damage.

Payment.

Except as otherwise stated in the Proposal, you will compensate GZA for the services at the rates set forth in the applicable Proposal,
amendment or change order; reimburse its expenses, which will include a communication fee calculated as a percentage of labor invoiced;
and pay any sales or similar taxes thereon.

Any retainer specified in GZA’s Proposal shall be due prior to the start of services and will be applied to the final invoice for services.
GZA will submit invoices periodically, and payment will be due within 30 days from invoice date. Overdue payments will bear interest at
1%z percent per month o, if lower, the maximum lawful rate. GZA may terminate its services upon 10 days' written notice anytime your
payment is overdue on this or any other project and you will pay for all services through termination, plus termination costs. You will
reimburse GZA's costs of collecting overdue invoices, including reasonable attorneys' fees.

Your Responsibilities.

Except as otherwise agreed, you will secure the approvals, permits, licenses and consents necessary for performance of the services. If you

are the owner or operator of the Site, you will provide GZA with all documents, plans, information concerning underground structures

(including but not limited to utilities, conduits, pipes, and tanks), information related to hazardous materials or other environmental or

geotechnical conditions at the Site and other information that may be pertinent to the services or, if you are not the owner or operator of the

Site, you agree to make reasonable efforts to obtain these same documents and provide them to GZA. Unless otherwise indicated in writing,

GZA will be entitled to rely on documents and information you provide.

If you use the services of a construction manager at the Site, you agree to use best and reasonable efforts to include in your agreement(s)

with the construction contractor provisions obligating the latter:

() to indemnify and hold harmless, to the fullest extent permitted by law, you and GZA, its officers, employees and principals, for or
on account of any claims, liabilities, costs and expenses, including attorneys' fees, arising out of or relating to the design or
implementation of construction means, methods, procedures, techniques, and sequences of construction, including safety
precautions or programs, of the contractor, or any of its subcontractors or any engineer engaged by it;
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(ii) to name you and GZA as additional insureds under general liability and builder's risk insurance coverages maintained by the
contractor, or any of its subcontractors; and
(iii) to require that all of its subcontractors agree and be bound to the obligations set forth in (i) and (ii) above.
¢.  In the event that you are unable to secure such provisions in the agreement(s) with the construction contractor, you shall promptly notify
GZA and GZA shall have the opportunity to negotiate with you reasonable substitute risk allocation and insurance indemnities and
protections.

5. Right of Entry; Site Restoration. You grant GZA and its subcontractor(s) permission to enter the Site to perform the services. If you do
not own the Site, you represent and warrant that the owner has granted permission for GZA to enter the Site and perform the services; you will
provide reasonable verification on request; and you will indemnify GZA for any claims by the Site owner related to alleged trespass by GZA or its
subcontractors. GZA will exercise reasonable care to limit damage to landscaping, paving, systems and structures at the Site that may occur and
you agree to compensate GZA for any restoration it is asked to perform, unless otherwise indicated in the Proposal.

6. Underground Facilities. GZA's only responsibility under this Section will be to provide proper notification to the applicable state utility
"Call-Before-You-Dig" program. You further agree to assume responsibility for and to defend, indemnify and hold harmless GZA with
respect to personal injury and property damages due to GZA's interference with subterranean structures including but not limited to utilities,
conduits, pipes, and tanks:

(i) that are not correctly shown on any plans and information you or governmental authorities provide to GZA; or

(ii) that are not correctly marked by the appropriate utility.

7. Reliance. The services, information, and other data furnished by you shall be at your expense, and GZA may rely upon all information
and data that you furnish, including the accuracy and completeness thereof. You acknowledge that the quality of the services provided by
GZA is directly related to the accuracy and completeness of the information and data that you furnish to GZA. GZA’s REPORTS ARE
PREPARED FOR AND MADE AVAILABLE FOR YOUR SOLE USE. YOU ACKNOWLEDGE AND AGREE THAT USE OF OR
RELIANCE UPON THE REPORT OR THE FINDINGS IN THE REPORT BY ANY OTHER PARTY, OR FOR ANY OTHER
PROJECT OR PURPOSE, SHALL BE AT YOUR OR SUCH OTHER PARTY’S SOLE RISK AND WITHOUT ANY LIABILITY
TO GZA.

8. Lab Tests and Samples. GZA is entitled to rely on the results of laboratory tests using generally accepted methodologies. GZA may
dispose of samples in accordance with applicable laws 30 days after submitting test results to you unless you request in writing for them to be
returned to you or to be held longer, in which case you will compensate GZA for storage and/or shipping beyond 30 days.

9. GZA Professionals. GZA employees or consultants may act as licensed, certified or registered professionals (including but not limited to
Professional Engineers, Licensed Site or Environmental Professionals, or Certified Industrial Hygienists collectively referred to in this section as
“GZA Professionals™) whose duties may include the rendering of independent professional opinions. You acknowledge that a federal, state or
local agency or other third party may audit the services of GZA or other contractor/consultant(s), which audit may require additional services,
even though GZA and such GZA Professionals have each performed such services in accordance with the standard of care set forth herein. You
agree to compensate GZA for all services performed in response to such an audit, or to meet additional requirements resulting from such an audit,
at the rates set forth in the applicable Proposal, amendment or change order.

10. Hazardous Materials; GZA “Not a Generator”. Before any hazardous or contaminated materials are removed from the Site, you will sign
manifests naming you as the generator of the waste (or, if you are not the generator, you will arrange for the generator to sign). You will select
the treatment or disposal facility to which any waste is taken. GZA will not be the generator or owner of, nor will it possess, take title to, or
assume legal liability for any hazardous or contaminated materials at or removed from the Site. GZA will not have responsibility for or control of
the Site or of operations or activities at the Site other than its own. GZA will not undertake, arrange for or control the handling, treatment,
storage, removal, shipment, transportation or disposal of any hazardous or contaminated materials at or removed from the Site, other than any
laboratory samples it collects or tests. You agree to defend, indemnify and hold GZA harmless for any costs or liability incurred by GZA in
defense of or in payment for any legal actions in which it is alleged that GZA is the owner, generator, treater, storer or disposer of hazardous
waste.

11. Limits on GZA's Responsibility. GZA will not be responsible for the acts or omissions of contractors or others at the Site, except for its
own subcontractors and employees. GZA will not supervise, direct or assume control over or the authority to stop any contractor's work, nor shall
GZA's professional activities nor the presence of GZA or its employees and subcontractors be construed to imply that GZA has authority over or
responsibility for the means, methods, techniques, sequences or procedures of construction, for work site health or safety precautions or
programs, or for any failure of contractors to comply with contracts, plans, specifications or laws. Any opinions by GZA of probable costs of
labor, materials, equipment or services to be furnished by others are strictly estimates and are not a guarantee that actual costs will be consistent
with the estimates.
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12. Changed Conditions.

a.  You recognize the uncertainties related to environmental and geotechnical services, which often require a phased or exploratory approach,
with the need for additional services becoming apparent during the initial services. You also recognize that actual conditions encountered
may vary significantly from those anticipated, that laws and regulations are subject to change, and that the requirements of regulatory
authorities are often unpredictable.

b. If changed or unanticipated conditions or delays make additional services necessary or result in additional costs or time for performance,
GZA will notify you and the parties will negotiate appropriate changes to the scope of services, compensation and schedule.

c. If no agreement can be reached, GZA will be entitled to terminate its services and to be equitably compensated for the services already
performed. GZA will not be responsible for delays or failures to perform due to weather, labor disputes, intervention by or inability to get
approvals from public authorities, acts or omissions on your part, or any other causes beyond GZA's reasonable control, and you will
compensate GZA for any resulting increase in its costs.

13. Documents and Information. All documents, data, calculations and work papers prepared or fumnished by GZA are instruments of service
and will remain GZA's property. Designs, reports, data and other work product delivered to you are for your use only, for the limited purposes
disclosed to GZA. Any delayed use, use at another site, use on another project, or use by a third party will be at the user's sole risk, and without
any liability to GZA. Any technology, methodology or technical information learned or developed by GZA will remain its property. Provided
GZA is not in default under this Agreement, GZA's designs will not be used to complete this project by others, except by written agreement
relating to use, liability and compensation.

14. Electronic Media. In accepting and utilizing any drawings, reports and data on any form of electronic media generated by GZA, you
covenant and agree that all such electronic files are instruments of service of GZA, who shall be deemed the author and shall retain all
common law, statutory law and other rights, including copyrights. In the event of a conflict between the signed documents prepared by GZA
and electronic files, the signed documents shall govern. You agree not to reuse these electronic files, in whole or in part, for any purpose or
project other than the project that is the subject of this Agreement. Any transfer of these electronic files to others or reuse or modifications to
such files by you without the prior written consent of GZA will be at the user’s sole risk and without any liability to GZA.

15. Confidentiality; Subpoenas. Information about this Agreement and GZA's services and information you provide to GZA regarding your
business and the Site, other than information available to the public and information acquired from third parties, will be maintained in confidence
and will not be disclosed to others without your consent, except as GZA reasonably believes is necessary: (a) to perform its services; (b) to
comply with professional standards to protect public health, safety and the environment; and (c) to comply with laws and court orders. GZA will
make reasonable efforts to give you prior notice of any disclosure under (b) or (c) above. Information available to the public and information
acquired from third parties will not be considered confidential. You will reimburse GZA for responding to any subpoena or governmental inquiry
or audit related to the services, at the rates set forth in the applicable Proposal, amendment or change order.

16. Insurance. During performance of the services, GZA will maintain workers compensation, commercial general liability, automobile
liability, and professional liability/contractor's pollution liability insurance. GZA will furnish you certificates of such insurance on request.

17. Indemnification. You agree to hold harmless, indemnify, and defend GZA and its affiliates and subcontractors and their employees,
officers, directors and agents (collectively referred to in this paragraph as "GZA") against all claims, suits, fines and penalties, including mandated
cleanup costs and attorneys' fees and other costs of settlement and defense, which claims, suits, fines, penalties or costs arise out of or are related
to this Agreement or the services, except to the extent they are caused by GZA’s negligence or willful misconduct.

18. Limitation of Remedies.

a To the fullest extent permitted by law and notwithstanding anything else in this Agreement to the contrary, the aggregate liability of GZA and
its affiliates and subcontractors and their employees, officers, directors and agents (collectively referred to in this paragraph as "GZA") for all
claims arising out of this Agreement or the services is limited to $50,000 or, if greater, 10% of the compensation received by GZA under this
Agreement.

b.  You may elect to increase the limit of liability by paying an additional fee, such fee to be negotiated prior to the execution of this Agreement.

. Any claim will be deemed waived unless received by GZA within one year of substantial completion of the services.

d.  GZA will not be liable for lost profits, loss of use of property, delays, or other special, indirect, incidental, consequential, punitive, exemplary
or multiple damages.

¢.  GZA will not be liable to you or the Site owner for injuries or deaths suffered by GZA's or its subcontractors' employees.

£ You will look solely to GZA for your remedy for any claim arising out of or relating to this Agreement, including any claim arising out of or
relating to alleged negligence or errors or omissions of any GZA principal, officer, employee or agent.

(08/08-Edition/05-9010 Rev 7-20-12) Page 3 of 4



19.

20.

ao

~E @ oho

Disputes.

All disputes between you and GZA shall be subject to non-binding mediation.

Either party may demand mediation by serving a written notice stating the essential nature of the dispute, the amount of time or money
claimed, and requiring that the matter be mediated within forty-five (45) days of service of notic.

The mediation shall be administered by the American Arbitration Association in accordance with its most recent Construction Mediation
Rules, or by such other person or organization as the parties may agree upon.

No action or suit may be commenced unless mediation has occurred but did not resolve the dispute, or unless a statute of limitation period
would expire if suit were not filed prior to such forty-five (45) days after service of notice.

Miscellaneous.

Massachusetts law shall govern this Agreement.

The above terms and conditions regarding Limitation of Remedies and Indemnification shall survive the completion of the services under
this Agreement and the termination of the contract for any cause.

Any amendment to these Terms and Conditions must be in writing and signed by both parties.

Having received these Terms and Conditions, your oral authorization to commence services, your actions, or your use of the Report or
Work Product constitutes your acceptance of them.

This Agreement supersedes any contract terms, purchase orders or other documents issued by you.

Neither party may assign or transfer this Agreement or any rights or duties hereunder without the written consent of the other party.

Your failure or the failure of your successors or assigns to receive payment or reimbursement from any other party for any reason
whatsoever shall not absolve you, your successors or assigns of any obligation to pay any sum to GZA under this agreement.

These Terms and Conditions shall govern over any inconsistent terms in GZA’s Proposal.

The provisions of this Agreement are severable; if any provision is unenforceable it shall be appropriately limited and given effect to the
extent it is enforceable.

The covenants and agreements contained in this Agreement shall apply to, inure to the benefit of and be binding upon the parties hereto
and upon their respective successors and assigns.
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1.0 INTRODUCTION

During February 2003, Goldman Environmental Consultants, Inc. (GEC) was
retained by Guber & Sherman, Inc. (GSI), of Boston, Massachusetts, to conduct response
actions in accordance with M.G.L. Chapter 21E and the Massachusetts Contingency Plan
[(MCP) 310 CMR 40.0000], at 60 Cross Street East, located in Somerville,
Massachusetts. Heremafler this location, assigned Release Tracking Number (RTN) 3-
18193, will be referred to as the Site or Disposal Site.

The Site is located in a mixed commercial / residential area, and is situated
between Cross Street East to the south and Garfield Street to the north. [t was used for a
variety of commercial or industrial purposes, including truck / vehicle reparir,
warehousing, and scrap metal storage. From 1980 to 1998, GSI operated the Site as a
scrap metal yard, and currently is responsible for conducting response actions. The Site
has been vacant since 1998. The current owner is Grand Panjandrum Realty Co., Inc.
The Site Locus and Site Plan are provided as Figures 1 and 2, respectively.

In 1998, a release of oil or hazardous materials (OHM) was identified at the Site
during subsurface investigations conducted by GZA GeoEnvironmental, Inc. (GZA), on
behalf of a prospective buyer of the property. The release was reported to the
Massachusetts Department of Environmental Protection (MADEP) on April 12, 1999, by
GSI, the potentially responsible party. A Phase I Environmental Site Assessment,
including a Numerical Ranking System Scoresheet and Tier Classification
documentation, was prepared by TGG Environmental Inc. (TGGE) and submitted to the
MADEP in April 2000. The Licensed Site Professtonal (LSP) during this period was
Carl Shapiro of TGGE. The Site was classified as Tier I1.

FSL Associates, Inc. (FSL), with Byron Hugh Willis as LSP, prepared and
submitted a Remedial Abatement Measure (RAM) Plan, dated September 10, 2001, to
the MADEP. The RAM Plan provided details on the following planned work: (1)
subsurface assessment activities, including a ground penetrating radar (GPR) survey; (2)
a preliminary Method 3 Risk Characterization; and (3) as necessary and appropriate, the
excavation and disposal of up to 500 cubic yards of contaminated soil. FSL prepared and
submitted three RAM Status Reports during the period February 8, 2002 to February 8,
2003.

In February 2003, GEC took, over response actions at the Site, including the
completion of site assessment activities and a Method 3 Risk Characterization undertaken
as part of the RAM. The current LSP is Samuel W. Butcher of GEC.

Goliman Environmental Consultants, Inc. -1- 60 Cross Slree! East, Somervillie, MA
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Pursuant to 310 CMR 40.1000, this report constitutes a Class A-3 Response
Action Qutcome report, including a RAM Completion Report and a Method 3 Risk
Characterization. BWSC Transmittal forms for the completion of the RAM and Class A-
3 RAO are included as Appendix A. The Activity and Use Limitation (AUL) forms,
including LSP Opinion, are provided in Appendix B. A copy of the public notification
letters are provided in Appendix C. This report has been prepared in accordance with the
provisions of M.G.L. Chapter 21E and the Massachusetts Contingency Plan (MCP) [310
CMR 40.0000].

The results of the investigations, remediation and response actions conducted at

the Site are documented herein and are based on the following:

» response actions conducted either by GEC or other consultants, including the
excavation and disposal of contaminated soil, the installation of monitoring
wells, and the sampling and analysis of soil, groundwater and indoor air to
determine the extent of contamination;

o previously documented Site usage and activity information;

e a Method 3 Risk Characterization conducted to evaluate the risk of harm to
health, safety, public welfare, and the environment;

¢ an LSP Opinion regarding the completion of the RAM and achievement of a
Class A-3 RAO.

2.0 RELEASE ABATEMENT MEASURE COMPLETION REPORT
2.1 Description of Release, Conditions and Surrounding Receptors

Description of Release

In a draft Phase Il Environmental Site Assessment report, dated January 1999,
GZA GeoEnvironmental, Inc. (GZA) reported on the results of their field investigations
conducted on behalf of a prospective buyer of the property. In its draft report, GZA
concluded that VPH, EPH, VOCs and RCRA 8 metals were present in soils at levels
exceeding the applicable Reportable Concentrations. No exceedences of groundwater
Reportable Concentrations were identified.

On April 12, 1999, Guber & Sherman, Inc. submitted a Release Notification Form
to the MADEP. The MADEP issued a Notice of Responsibility to Guber & Sherman,
Inc., dated June 25, 1999,

Information on the source and nature of the release are provided in Section 3.1,

Site Conditions and Surrounding Receptors
Until recently the 34,000 square foot subject property was occupied by a vacant,
two-story, brick-faced warehouse building, originally constructed in 1910. The Site

Goldman Environmental Consultants, Inc. -2- 60 Cross Street East, Somerville, MA
RTN 3-18193



building occupied nearly the entire property. Until 1998, the property was used for a
variety of commercial or industrial purposes, including truck / vehicle repair,
warehousing, and scrap metal storage. From 1980 to 1998, the Site was operated as a
scrap metal yard. The Site has been vacant since 1998 and, as part of a larger
redevelopment project was recently redeveloped into a paved parking area to provide
access to a regional shopping center. The construction of a grocery store is planned for
neighboring properties in the near future. It is assumed that the future use of the property
will be either commercial or industrial. No sensitive uses, such as residences, schools,
playgrounds, parks, or institutions, are presumed to occur in the future although, as will
be described in the following paragraphs, some portions of the property may be
landscaped. Levels of OHM in soil, groundwater and indoor air are described in Section
3.1

Receptors have been i.dcntified based on a conservative estimate of potential
exposures considering existing and foreseeable land uses, human populations in the study
area, nearby drinking water sources, and recreation / open spaces proximal to the Site.
Information regarding Site and vicinity land and water use, human populations, and
environmental resources were initially provided in TGGE’s Phase I Report and

Numerical Ranking System Scoresheet, and are summarized below.

Existing and Foreseeable Land Uses: The area surrounding the Site consists of
mixed commercial, industrial and residential properties. The Hanscom School is located
approximately one-quarter mile south of the Site. No known institutions as defined in
310 CMR 40.0006, (i.e., any publicly or privately owned hospital, healthcare facility,
orphanage, nursing home, convalescent home, educational facility or correctional
facility) are located within 500 feet of the Site. Based on the DataMap Technology
Corporation Environmental FirstSearch Report, provided in the Phase 1 report, a
population of 16,150 resides within the U. S. census tracts located within one-half mile of

the property.

Human Population in the Study Area: The following human populations exist
at or in the vicinity of the Site, or are presumed to exist at or in the vicinity of the Site in
the future:

Goldman Environmerrtal Consuitants, inc. -3- 60 Cross Street East, Somerville, MA
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Human Populations at the Site;

(1) Future on-Site adult workers at 60 Cross Street East;

(2} Current and future on-Site adult and child visitors present for short periods of
time while shopping, conducting business, or as trespassers;

(3)  Future construction workers, if construction requiring excavation or grading were
to occur; and

(4)  Future utility workers, if subsurface utility lines are repaired or installed at the

Site.

Human Populations in the Study Area:

(1) Nearby residents; and
(2)  Nearby adult workers.

Drinking Water Resources: Current and Potential Drinking Water Source
Areas are considered drinking water resources. Current Drinking Water Source Areas
consist of groundwater located within Sole Source Aquifers, Zone II areas, Interim
Wellhead Protection Areas (IWPA), public wells, Zone A of Class A surface waters, and
within 500 feet of a private water supply well. Potential Drinking Water Source Areas
consist of groundwater located within 500 feet or more from a public water supply
distribution pipeline, within an area designated by a municipality specifically for the
protection of groundwater, and within a Potentially Productive Aquifer that has not been
excluded as a Non-Potential Drinking Water Source Area,

The Mystic River is located approximately one-half mile northeast of the Site.
. According to 314 CMR 4.05 to 4.06, the portion of the Mystic River, located nearest the
Site, is a Class B Warm Water inland surface water designated as a habitat for fish, other
aquatic life, and wildlife, and for primary and secondary contact recreation. Therefore, it
is not intended as a source of public drinking water.

The Site is not located within an Interim Well Head Protection Area or Zone II of
a public water sﬁpply well, or within a Potentially Productive Aquifer. There are no
known private water supply wells located within one-half mile of the Site. The Site and
vicinity are supplied with municipal water provided by the Massachusetts Water
Resource Authority (MWRA). Therefore, interception of OHM by water supply wells or
water intakes, and the subsequent ingestion by human receptors is not considered an

exposure pathway for any human population.
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Recreational Facilities, Open Spaces and Environmental Resource Areas:
Recreational facilities and open spaces include, without limitation, parks, reserves,
conservation lands, playgrounds, and ball fields. Environmental resource areas include
state, federal, municipal, non-profit, and private open spaces, fresh water and salt water
wetlands, vernal pools, Areas of Critical Environmental Concern (ACECs), Sole Source
Aquifers (SSAs), fish habitats, and habitats of Species of Special Concern or Threatened
or Endangered Species. No fresh water wetlands, vernal pools, ACECs, SSAs, or special
habitats are located within 500 feet of the Site. According to a review of the
Environmental FirstSearch Report, there are two open spaces located within 1/4-mile of
the Site. The Harris Street Park and Foss Park are located approximately 250 feet east
and 550 feet northwest of the Site, respectively. The closest portion of a third open
space, i.e., the Mystic River Reservation, is located approximately one-third mile
northeast of the Site. There is no mechanism for these open spaces to be impacted by the
release at the Site. Therefore, there is no pathway for exposure to site-related OHM from
the use of these open spaces. A small, entirely paved playground is located immediately
south of the Site across Cross Street East.

According to 314 CMR 4.05 to 4.06, the portion of the Mystic River, located
closest to the River, is a Class B Warm Water inland surface water designated as a
habitat for fish, other aquatic life, and wildlife, and for primary and secondary contact
recreation. Based on conservative estimates of dilution and dispersion between the Site
and the nearest surface water body and considering the distance between the Site and the
Mystic River, GEC concludes that it is unlikely that contaminants from the Site will
impact the surface water, sediment, fish or other biota of the Mystic River.

2.2 Description of RAM, including Summary of Investigatory and
Monitoring Data

' Summary of Prior RAM Activities

On September 10, 2001, a RAM Plan was submitted to MADEP detailing plans to
conduct investigations, and, if necessary, to excavate and dispose of up to 500 cubic
yards of contaminated soil. According to FSL, the objective of the RAM was the
following: “to identify the extent and degree of contamination in soils and groundwater
at the property, locate and remove all on-Site sources of petroleum contaminants,
determine the extent of soil excavation necessary to achieve a condition of No Significant
Risk, and perform the necessary soil =xcavation.” In the RAM Plan, FSL provided plans
to conduct the following work: (1) assess the extent of soil contamination by performing

soil test borings at locations of known soil contamination; (2) collect and analyze soil
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samples for volatile petroleum hydrocarbons (VPH), extractable petroleum hydrocarbons
(EPH), volatile organic compounds (VOCs)} and RCRA 8 metals; (3) install up to three
test borings in the vicinity of monitoring well GS-7, complete one as a monitoring well,
and collect and analyze a groundwater sample for VPH, EPH and VOCs; (4) perform a
preliminary Method 3 Risk Characterization to determine what additional remediation
measures are necessary to achieve a condition of No Significant Risk of Harm for the
Site; (5) conduct a ground penetrating radar (GPR) survey to detect other potential
sources of release; and (6) as necessary and appropriate, excavate and dispose of up to
500 cubic yards of contaminated soil. _

FSL conducted RAM activities during the period October 2001 to September
2002. These activities are described in detail by FSL in a series of three RAM Status
Reports, dated February 8, 2002, August 8, 2002, and February 8, 2003.

During the period October 22, 2001 to February 8, 2002, FSL conducted the
following activities: (1) the advancement of 16 soil borings and collection of soil
samples for analysis of VPH and target analytes, EPH and target anatytes, VOCs via
USEPA Method 8260, and RCRA 8 metals; (2) the collection and analysis of four indoor
air samples for air petroleum hydrocarbon (APH) contaminants; and (3) a preliminary
Method 3 Risk Characterization. Based on the results of the soil analyses, FSL planned
soil excavation from two areas of the Site.

During the period February 8 to August 8, 2002, FSL continued assessment
activities and initiated soil excavation. On February 14, 2002, groundwater samples were
collected from three monitoring wells that would later be destroyed during soil
excavation. The groundwater samples were analyzed for VPH and target analytes, EPH
and target analytes, and RCRA 8 metals. Exploratory test pitting / soil excavation
occurred in three phases during this period. Excavation at Area A was conducted at the
location of FSL-11 and B-111. During the first soil excavation phase, on February 15,
2002, 450 gallons of water containing small globs of oil were pumped from Excavation
A, and disposed by All State Power Vac, Inc., of Northboro, Massachusetts, a Licensed
Hazardous Waste Hauler. Arca B excavation was conducted at FSL-5, and was
terminated after the first phase, during February 2002. Based on the visual observation
of asphalt paving material in Area B, and the analytical results indicating an unusually
high polycyclic aromatic hydrocarbons (PAH) level for a petroleum release, FSL
attributed the high PAH levels to the asphalt from a roadway. During the second phase
(April 8 to 10, 2002), the excavation at Area A was enlarged and extended into a new
area, designated C. Additional excavation was presumably deemed warranted based on
the visual presence of suspect contaminated soil though documentation to this effect was
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not provided. During the last soil excavation phase on May 6 to 7, 2002, 1,327 gallons of
water containing small globs of oil were pumped from Excavation A and C, and disposed
by All State Power Vac, Inc. Soil excavation of Arcas A and C continued until May 7,
2002. Excavated soil from all three phases was stockpiled on poly sheeting inside the
unoccupied warehouse. During the sxcavation process, confirmatory soil samples were
collected from the sidewalls and floor of the excavations for laboratory analysis. During
February 2002, two water samples were collected from the excavation in Area A for
laboratory analysis.

The final RAM Status report by FSL covered the period August 8, 2002 to
February 8, 2003. On August 19, 2002, a composite of four soil samples collected from
the stockpile was submitted to GeoLabs, Inc. of Braintree, Massachusetts, for laboratory
analysis of recycling parameters The laboratory results of the sample indicated the
stockpiled soil was acceptable for recycling. On September 5, 2002, 99.58 tons (or
approximately 66 cubic yards) of excavated soil was transported under a Bill-of-Lading
to Aggregate Industries of Stoughton, Massachusetts for recycling at their asphalt
batching facility.

Summaries of the analytical data and groundwater gauging are provided in Tables
1.1 to 1.5 for groundwater, Tables 2.1 to 2.5 for soil, and Table 3.1 and 3.2 for indoor air.

Sampling locations are depicted in Figure 2.

RAM Activities Conducted by GEC
As part of the RAM, GEC initiated investigations in order to obtain sufficient data

to support a Method 3 Risk Characterization; and to conduct the Method 3 Risk
Characterization to determine if additional soil excavation and disposal was necessary or
if a condition of No Significant Risk of harm had been achieved at the Site. The field
investigations, described below, entailed the following activities: soil boring with the
collection and analysis of soil samples; the installation of two monitoring wells; the

survey and gauging of groundwater elevation; and the collection and analysis of
groundwater samples. GEC also reviewed laboratory data associated with the disposal of
soil excavated as part of the Site redevelopment to determine, in part, whether there was
evidence of CVOCs in soil across the Site or whether the presence of these contaminants
was a localized phenomena as determined by FSL. Based on this review GEC
determined that the presence of CVOCs was not wide-spread. These investigations were
conducted in accordance with GEC’s Site Health and Safety Plan and GEC’s Standard
Operating Procedures and Quality Assurance / Quality Control Protocols, attached as
Appendix D. The Method 3 Risk Characterization is presented in Section 3.0.
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On April 8, 2003, GeoLogic, Inc., under the

supervision of GEC, installed seven soil borings on-Site within the Site building.

Soil Boring and -Sampling:

Borings were advanced using a track-mounted pneumatic GeoProbe® system. Soil
samples were collected in four-foot sections by advancing the probe, lined with an
expandable acetate sleeve, to the desired depth, retrieving the probe and removing the
sleeve from the probe. A new, clean, acetate sleeve was used for each sample collected.
Refer to Figure 2 for boring locations.
| Subsurface features and characteristics exposed during the subsurface
investigation were documented by GEC and soil-boring logs are included as Appendix E.
Soil samples were screened with a photoionization detector (PID) fitted with a 10.2 eV
lamp for Total lonizable Compounds (TICs).

During boring installation, samples from borings were collected at various
intervals according to a specific work plan created for the Site in order to complete a
Risk Characterization. The table below details the total depth of each boring, the depth at
which each sample was collected from and the analyses conducted for each sample, and
the TIC concentrations measured in the field. The samples were placed on ice and
submitted under chain of custody for various laboratory analyses at Groundwater
Analytical, a state-certified laboratory located in Buzzards Bay, Massachusetts.
Summaries of soil analytical data are attached as Tables 2.1 through 2.5. Laboratory

analytical data is included as Appendix F.

Boring and Soil Sample Analysis Conducted TIC Concentration
Sample Depth [parts per million
Identification {feet) {ppm)]
B-1 S-1,0-4 Sarmple not analyzed 0
(total depth: 12 feet) | §-2,4-8 Sample collected from 6-8 feet; analyzed 40
for EPH, chlorinated VOCs, and lead
S-3, 8-12 Sample not analyzed 10.2
B-2 5-1,04 Sample not analyzed 1.9
(total depth: 12 feet) S-2,4-8 Sample not analyzed 42.7
3-3, 8-12 Sample collected from 8-10 feet; 130 (peaked at 210)
analyzed for EPH and lead
B4 S-1,0-3 Sample collected from 1-3 feet; analyzed 7.8
(total depth: 5 feet) for lead
5-2,3-5 Sample collected from 3-5 feet; analyzed 0.1
for EPH and chlorinated VOCs
B-5 S-1,0-3 | Sample collected from 1-3 feer; analyzed 17
(total depth: 6 feet) for lead
S-2, 3-6 Sample collected from 4-6 feet; analyzed 37.2
for EPH
B-6 S-1, 0-3 Sample collected from 1-3 feet; analyzed 35
(total depth: 3 feet) for EPH
B-7 S-1,0-3 Sample collected from 1-3 feet; analvzed 37
{total depth: 3 feet) for EFH
Goldman.Environmental Consultants, inc. -8- 60 Cross Street Easl, Somerville, MA
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B-8 S-1,0-3 Sample collected from 1-3 feet; analyzed 21.1
(total depth: 3 feet) for EPH

Subsurface soils encounterec in borings consisted primarily of fine to coarse
sands, clay and traces of silt. Coarse gravel and pebbles were observed in all borings
except B-8 and these materials were integrated into the fill material which was consisted
of significant percentages of silt and clay Clay was observed at various depths in all
borings except B-6. GEC observed evidence of fill material, including brick fragments,
throughout B-2. Coal and coal ash was observed in borings B-2, B-4, and B-5. Water
saturated soil, presumed to be grounciwater was encountered at depths of five feet at B-1
and six feet at B-2 during boring installation. GEC did not advance the other borings

deep enough to encounter groundwater.

Groundwater Monitering Well Installation: Upon penetrating the water table
in borings B-1 and B-2, GEC installed a 1-inch 1.D. Schedule 40 PVC monitoring well
consisting of ten feet of ten-slot (0.010” slots) screen and varying lengths of solid PVC
riser pipe to the ground surface. B-1 was designated monitoring well GEC-1, and B-2
was designated monitoring well GEC-2. No glues or solvents were employed in the
construction of the wells. Each well was constructed with a natural sand filter
surrounding the screen, a bentonite pellet seal, and a flush-mount casing held in-place by

a concrete collar.

Groundwater Sampling, Gauging and Elevation Survey: On April 4, 2003,
groundwater samples were collected irom the newly installed monitoring wells and five
existing wells (i.e., GS-2, GS-4, GS-7, GS-8 and GS-9) and submitted to Groundwater
Analytical for laboratory analysis. The following table indicates each monitoring well
and the analysis performed for the sample collected from the well. Turbidity was also
measured in each groundwater samplz. GEC did not collect a sample from monitoring
well GEC-1 as measurable product was observed in the well. Approximately one eighth-
inch of product was measured in the monitoring well on April 7, 2003 and again on May
13, 2003.

Monitoring Well VOCs via USEPA Dissolved Lead EPH Deluxe
Identification 826(B
+ GEC-1
GEC-2
GS-2
GS-4
GS-7
GS-8
GS-9

P
PPl i A
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During the groundwater sampling round, GEC gauged the depth to groundwater
in each monitoring well for use in determining seasonal water table fluctuations and to
elucidate the direction of groundwater flow.

Prior to collecting groundwater samples, the depth to groundwater was gauged in
each well. The depth ranged from 3.57 feet below grade in GS-1 to 6.14 feet below
grade in GS-4. Refer to Table 1.1 for groundwater gauging data. A minimum of three
times the volume of groundwater in each well was purged prior to sampling. Odors were
observed in the groundwater purged from monitoring wells GS-7, GS-8, GS-9, and GEC-
2, and as noted above measurable product was observed in GEC-1. A sample from each
well was preserved, placed on ice, and transported under chain of custody to
Groundwater Analytical Laboratories for the above noted analyses. Refer to Tables 1.2
though 1.5 for summaries of groundwater analytical data.

On April 7, 2003, GEC personnel gauged the newly installed wells and the
existing wells that could be located, and conducted a rod-and-level survey of the
monttoring wells to obtain the direction of groundwater flow. A benchmark of 100.00
feet was established within the central portion of the building on a support beam situated
west of GS-8.

Survey and depth to the water table were measured from the top of each PVC
riser, prior to well purging and sampling. Survey and depth to water measurements were
used to establish groundwater flow direction. GEC was unable to determine a definitive
groundwater direction due to variable groundwater elevations. Variation in groundwater
elevation may be due to the presence of subsurface structures in an urban location and /
or the presence of clay and peat in the soils of the Site. Both situations can complicate
the interpretation of local groundwater flow direction. Based on our understanding of
local groundwater conditions, as compared to abutting properties, GEC believes the
general direction of groundwater flow is toward the northeast and toward the Mystic

River.

UST Closure and Soil Excavation Activities: As documented in GEC’s various
Modification Plans, RAM activities were anticipated following the demolition of the Site
building including the soil excavation associated with the removal underground storage
tanks. GEC and GZA both completed UST removal activities as the two firms were
closely coordinating response actions and Site redevelopment. In some instances, GEC
oversaw and directed UST removal activities and in some instances GZA directed
activities with GEC’s LSP directing response actions to the extent that such response
actions were necessary. Regardless of which firm coordinated the removal, the
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Somerville Fire Department was notified of Site conditions and all applicable permits
" were obtained and notices were provided.

UST #1 was situated immediately outside the southeastern wall of the former
building foundation. This UST was removed by GEC prior to Site redevelopment and no
evidence of a release of tank contents was noted. On November 21, 2003, GZA and GEC
conducted oversight of the removal of an approximately 1,000 gallon UST (UST#2).
During excavation activities a third, approximately 500-gallon UST (UST#3) was
discovered. UST #2 was filled with water and UST #3 was partially filled with concrete.
Based on records on file and documents provided to GEC, both of these storage tanks had
been closed in place in accordance with applicable Fire Prevention regulations and as
such the removal of these closed UST's did not constitute response actions but rather were
considered part of the Site development activities. Regardless, permits were obtained for
the removal of both USTs by GZA.

In January, 2004, GEC prepared to excavate a limited volume of contaminated
soil in accordance with the provisions of the RAM Modification, which was encountered
during Site development. During initial excavation, GEC discovered UST #4, a 2,500
gallon tank, located proximal to the former boiler room basement.  On January 28,
2004, GEC conducted oversight of the removal of the UST at which point holes were
noted in the bottom of the tank and visual evidence of contaminated soil was noted
within the UST grave. These observations triggered a 72-hour reporting obligation to the
MADEP. MADEP assigned RTN 3-23551 and response actions including the excavation
of contaminated soil and UST removal were completed in accordance with the provisions
for an Immediate Response Action. Finally, UST #5, located in the northeast corner of
the property was discovered and removed during the installation of a water service
associated with redevelopment. No evidence of a release of tank contents was noted.

In accordance with the RAM Modification approximately 2,800 cubic yards of
material was excavated and removed from the Site for off-Site disposal. As described in
the RAM Modification, much of the soil removed was deemed structurally unsuitable for
construction owing to the high percentages of fines and to the urban nature of the fill.
All material disposed off-Site was characterized for disposal criteria as was residual fill
material left on the Site.

UST #1 was removed as part of UST closure activities and no evidence of a
release of tank contents was noted. UST #2 and UST #3 had been closed in place in
accordance with applicable regulaticns and GZA obtained additional permits for the
removal of these tanks during redevelopment. UST #4 was discovered during Site
redevelopment and was removed as part of an in accordance with the provisions for an

60 Cross Street East, Somerville, MA

Goldman Environmentaf Consuttants, Inc. -11-
RTN 3-18193




IRA. Finally, UST #5 was discovered in the northeast corner of the property and was
removed in accordance with UST removal regulations. No evidence of UST leakage was
noted associated with this tank. None of the USTs were removed in the pretext of

completing RAM activities.
2.3 LSP Opinion Regarding RAM Completion

This LSP Evaluation Opinion was prepared by Samuel W. Butcher (L.S.P. #9185)
and Goldman Environmental Consultants, Inc. of Braintree, Massachusetts, for the
disposal Site located at 60 Cross Street East in Somerville, Massachusetts. This Opinion

was prepared on behalf of Guber & Sherman, Inc, the prior Site owner and operator.
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Findings, Conclusions, and Objectives

Elements of the RAM were conducted by FSL during the period October 2001 to
February 2003, An LSP employed by GEC assumed responsibility for the Site in
February 2003. Therefore, the findings, conclusions and evaluation of the RAM
objectives provided herein rely mostly on information and data provided by FSL.

The objectives of the RAM were described by FSL as follows: (1) to identify the
extent and degree of contaminants in soils and groundwater at the property; (2) locate
and remove all on-Site sources of petroleum contaminants; (3) determine the extent of
soil excavation necessary to achieve a condition of No Significant Risk; and (4) perform
the necessary soil excavation. FSL proposed the following tasks to achieve these
objectives: (1) assess the extent of soil contamination by performing soil test borings at
locations of known soil contamination; (2) collect and analyze soil samples for Volatile
Petroleurn Hydrocarbons (VPH), Extractable Petroleum Hydrocarbons (EPH), volatile
organic compounds (VOCs) and RCRA 8 metals; (3) install up to three test borings in the
vicinity of monitoring well GS-7, complete one as a monitoring well, and collect and
analyze a groundwater sample for VPH, EPH and VOCs; (4) perform a preliminary
Method 3 Risk Characterization to determine what additional remediation measures are
necessary to achieve a condition of No Significant Risk of Harm for the Site; (5) conduct
a ground penetrating radar (GPR) survey to detect other potential sources of release; and
(6) as necessary and appropriate, excavate and dispose of up to 500 cubic yards of
contaminated scil. The original RAM was modified to include the excavation of
contaminated soil during Site development. The volume, as documented in MADEP

submittals eventually exceeded approximately 2,800 cubic yards of soil.

Sufficient soil and groundwater data were collected before and after the soil
excavation to characterize Site conditions, to identify soil volumes for excavation, and to
determine when sufficient soil excavation had been completed

Additional assessment activities, such as indoor air, soil and groundwater
sampling and analysis, were added to the RAM via FSL’s status reports. GEC conducted
a Method 3 Risk Characterization to determine if continued soil excavation were
necessary or if a condition of No Significant Risk of harm had been achieved for the Site.
The Method 3 Risk Characterization, documented in Section 3.0, resulted in a finding
that a condition of No Significant Risk of harm to safety, health, welfare and the
environment had been achieved for current and future conditions. Therefore, the

objectives of the soil excavation program were met.
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The FSL’s RAM Plan did not contain a provision for the pumping and disposal of
contaminated groundwater during the RAM. GEC has no knowledge regarding whether
FSL modified the RAM Plan or otherwise notified the MADEP prior to conducting this
activity However, the activity itself may not have been anticipated and appears to have
been conducted appropriately .

The GPR survey was proposed by FSL to determine whether other potential
sources of release (such as abandoned USTs) might exist at the Site. This task was not
completed for two reasons: (1) a number of test borings have been advanced in the
locations of the suspect UST locations, and no USTs were encountered; and (2) razing of
the Site building has been completed and significant areas of the Site have been
excavated or otherwise investigated during the development of the property.

Management of Remedial Waste
Oily groundwater and contaminated soils were generated as remedial waste
during the RAM. As documented below, all remedial wastes were approprately

disposed or recycled.

A total of 1,687 gallons of oily groundwater pumped from the excavations in
Areas A and C were transported under a Hazardous Waste Manifests by All State Power
Vac, Inc. to Zecco, Inc., of Northboro, Massachusetts. The oily groundwater was
transported on the days generated: 450 gallons on February 15, 2002; 908 gallons on
May 6, 2002; and 329 gallons on May 7, 2002. Copies of the Hazardous Waste
Manifests are provided in Appendix A of FSL’s second RAM status report, dated August
8, 2002.

During the period February through May 2002, a total of 99.58 tons of
contaminated soils were excavated from the Site, and stockpiled on poly sheeting inside
the warehouse. On August 19, 2002, a composite of four samples collected from the
‘ stockpile was submitted to Geolabs, Inc. of Braintree, Massachusetts for analysis of
recycling parameters. The soil was found suitable for recycling at an asphalt plant. On
September 5, 2002, the stockpiled soil was transported under a Bill of Lading by Murphy
and Sons Trucking to Aggregate Industries, in Stoughton, Massachusetts, for recycling.
The Bill of Lading, receipt, and laboratory report are provided in FSL’s third RAM status
report, dated February 8, 2003. Since that time and as part of the Site development work,
an additional approximately 2,800 cubic yards (4,186 tons) of material has been removed
and properly disposed. All Bill of Lading documentation is attached.
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Description of On-going Activities

With the completion of assessment activities in April 2003 and the completion of
the Risk Characterization, provided in Section 3.0, there are no additional activities
related to the RAM to be conducted at the Site. All remedial actions related to the RAM

have been terminated.

Conclusion
Based on the information available to GEC, the RAM was conducted in

accordance with the requirements and procedures set forth in 310 CMR 40.0440 and the
RAM Pian, with the possible exceptions provided above. The RAM Plan was
presumptively approved in October 2001. GEC knows of no approval conditions that
were specified by MADEP. This RAM Completion Report was prepared in accordance
with the requirements set forth in 310 CMR 40.00446. The completed Release
Abatement Measure (RAM) Traasmittal Form (BWSC-106), indicating RAM

completion, is provided as Appendix A.
3.0 IMMEDIATE RESPONSE ACTION ACTIVITIES

Included in the paragraphs below is a summary of information previously
forwarded to MADEP as an IRA Completion Report. As documented in GEC’s RAM
Modification Plan, RAM activities were anticipated following the demolition of the Site
building, including potential soil excavation associated with the removal of an
underground storage tank (UST #1) situated on the southeastern wall of the former
building foundation. These activities were to be conducted in coordination with Site
development work being conducted at this and several other nearby parcels. On
November 21, 2003, GEC conducted oversight of the removal of an approximately
1,000-gallon UST (UST #2). During excavation activities the presence of a third,
approximately 500-gallon UST (UST #3), was confirmed. UST #2 was filled with water,
and UST #3 was filled with concrete. Based on records on file and documents provided
to GEC, both of these storage tanks had been closed in place in accordance with
applicable Fire Prevention regulations. Both of these tanks were removed by GZA
Environmental, Inc. (GZA), representative for the developer.

In January 2004, GEC prepared to excavate a limited volume of contaminated soil
in accordance with the provisions of the RAM Plan Modification, which was encountered
during development activities. During initial excavation, GEC discovered a fourth UST
(UST #4) located proximal to the forraer boiler room basement This UST had a capacity
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of approximately_ 2,500 gallons. On January 28, 2004, GEC conducted oversight of the
removal of the UST at which point holes were noted in the bottom of the tank and visual
evidence of contaminated soil was noted within the UST grave. These observations
triggered a 72-hour reporting obligation to the MADEP, in accordance with 310 CMR
40.0313(2). GEC made oral notification of the release to the MADEP, who assigned a
Release Tracking Number (RTN 3-23551) to the release and approved the excavation of
up to 100 cubic yards of contaminated soil under an Immediate Response Action (IRA).

3.1 Description of Release

The release was discovered at approximately 9:30 a.m. on January 28, 2004,
during tank removal activities. Based on the nature of the release, GEC determined that
the Site conditions met notification requirements of a 72-hour release (headspace
concentration exceeded 100 parts per million). GEC notified MADEP of Site conditions
at 10:06 a.m. In accordance with 310 CMR 40.313(2), MADEP assigned RTN 3-23551
to the Site based on the discovery of a “release to the environmental indicated by the
presence of oil and/or hazardous material within ten feet of the exterior wall of an
underground storage tank”. MADEP orally approved an IRA Plan and approved the

excavation of up to 100 cubic yards of contaminated soil.
3.2  IRA Activities

On January 28, 2004, Bond Brothers, under the supervision and direction of GEC,
excavated approximately 60 cubic yards of petroleum-contaminated soil using a Volvo
EW170 excavator, following the removal of the UST. Soil samples collected from the
floor and sidewalls of the excavation were screened using a Thermoelectron 580
photoionization detector (PID) equipped with an 11.7 eV lamp, using the standard
MADEP jar-headspace method.  Although sidewall samples exhibited elevated
headspace screening results, GEC excavated only those soils that appeared to be heavily
contaminated. Excavation activities were terminated until laboratory analysis confirmed
the levels of contamination. The final excavation measured approximately 10-12 feet
wide, 10 feet deep, and 20 feet long. Based on these dimensions approximately 79 cubic
yards of petroleum-contaminated soil were excavated. These soils were stockpiled west
of the excavation and covered with polvethvlene sheeting in preparation for off-Site
disposal.

Upon completion of the soil excavation activities, GEC collected five
confirmatory soil samples from the floor and sidewalls of the excavation. These samples
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were submitted to Groundwater Analytical (GWA), a state-certified laboratory, for
laboratory analysis of VPH, including target PAHs, and EPH, including target VOCs via
MADEP Method 98-1. Refer to Tables 2.1-2.5 for a summary of laboratory analytical
data and Appendix F for the laboratory certificates of analysis.

Soil Analytical Resuits

Elevated concentrations of petroleum hydrocarbons, PAHs, and VOCs were
detected in each of the samples submitted for analysis, some of which exceeded
applicable soils standards. GEC incorporated these results with the Updated Risk
Assessment that is attached as Attachment 2. This Risk Assessment concludes there is

no significant risk at this disposal site.

Management of Remediation Waste

A total of 118.24 tons (approximately 79 cubic yards) of soil contaminated by the
#2 fuel oil release were excavated and stockpiled on-Site. On March 11, 2004, oil-
contaminated soils were transported under Bill of Lading (BOL) documentation by EQ
Northeast of Wrentham, Massachusetts to Aggregate Industries of Stoughton,

Massachusetts.

Statement of Findings and Conclusions

Based on our investigation and assessment the goals of the IRA have been met
and the IRA conditions eliminated pursuant to 310 CMR 40.0427(1). Although
laboratory analyses of confirmatory samples indicate remaining soil within the tank grave
exceeds Method 1 soil standards these concenirations are consistent with those detected
across the Site and were incorporated into the Method 3 Risk Characterization

40 METHOD 3 RISK CHARACTERIZATION

NOTE: The risk characterization provided below was prepared in February 2004.
Due to the dynamic conditions at the Site associated with development the risk
characterization was updated to reflect current conditions. The updated risk
characterization, provided as Appendix I should be considered a supplement to the

information provided below.

The following Risk Characterization was prepared in accordance with the 1993
MCP, as revised [310 CMR 40.0900], and guidance provided by MADEP in Guidance
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AUL Area

Acceptable Uses and Activities

Entire
60 Cross Street
East Property

Manufacturing, industrial, and commercial uses

The construction and excavation related to construction, including the
demolition and / or reconstruction of site buildings and the repair or
replacement of pavement and sidewalks, subject to any relevant obligations
listed below.

If a landscaped area is constructed, it shall be constructed as follows depending

on the land use and associated activities:

Landscaped areas used as aesthetic enhancements within and around
paved areas and around buildings shall require no special construction
provisions.

- Landscaped areas created for recreational purposes {e.g., picnic or play
areas) shall include a minimum of eighteen inches of clean fill and/or
topsoil above underlying site soil. A marker layer consisting of filer fabric
or similar geotextile shall be placed below the clean soil horizon and above
the underlying soil. The integrity of the eighteen-inch clean soil horizon
shall be maintained during future activities so long as the use remains
recreational.

The installation or repair of underground utilities, subject to any relevant
obligations listed below,

Permitted uses and uses authorized by the Zoning Ordinances of the City of
Somerville, provided ttat said uses do not result in the unacceptable uses and
activities described belaw.

Such other activities or uses which, in the Opinion of an I.SP, will present no
greater risk of harm to health, safety, public welfare or the environment than
the activities and uses described above.

AUL Area

Unacceptable Uses and Activities

Entire 60
Cross Street
East Property

Residential use, children’s school, children’s day care, playground and other
active recreational uses and institutions, subject to any relevant obligations and
listed below and unless constructed in accordance with the provisions for
landscaped areas above.

Gardening or other agricultural uses which utilize these soils for the cultivation
of edible plants
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AUL Area Obligations

Entire 60 Soils must remain covered by pavement, building, or similar device to inhibit
Cross Street | exposure to these soils, except during construction, utfility or other soil
East property | disturbance project.

Construction, non-emergency utility repair work, and other soil disturbance
projects must be conducted in accordance with a site-specific health and safety
plan, and a site-specific soil management plan approved by a Licensed Site
Professional.

Following excavation conducted during a construction, utility or other soil
disturbance project, excavated soils must be removed from the site in
accordance with pertinent regulations, or graded and recovered by pavement,
building or similar device prior to the completion of the project.

The ground covering, ie, pavement, building or similar device, must be
periodically inspected and maintained to ensure that exposure to these soils
does not occur under typical conditions when soil disturbance projects are not
conducted,

5.0 CLASS A-3 RESPONSE ACTION OUTCOME

Based on the investigation documented herein as well as information obtained
from previous investigations, Goldman Environmental Consultants, Inc. makes the

following conclusions relative to the subject disposal Site:

5.1 LSP Opinion regarding Completion of Class A-3 Response Action
Outcome

This LSP Opinion was prepared by Samuel W. Butcher (L.S.P. #9185) and
Goldman Environmental Consultants, Inc. of Braintree, Massachusetts, for the disposal
Site located at 60 Cross Street East in Somerville, Massachusetts. This Opinion was
prepared on behalf of Guber & Sherman, Inc, the prior Site owner and operator.

This LSP Opinion presents the facts pertaining to the environmental condition of
the disposal site identified as RTN 3-18193, and located in its entirety on the property
addressed as 60 Cross Street East in Somerville, Massachusetts, necessary to issue a
Class A-3 Response Action Outcome Statement (RAQ) consistent with the
Massachusetts Contingency Plan (MCP). Utilizing the findings presented in this report,
the following RAO criteria have been evaluated: 1) achievement of a condition of No
Significant Risk of harm to health, safety, public welfare, and the environment; 2)
elimination or control of sources of OHM; and 3) evaluation of the feasibility of

achieving background.
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Elimination of Sources of Contamination

The on-site source(s) of release are not definitively known for the Site. At Areas
A and C, the source may have been releases to a floor drain near or at sampling location
B-111. This floor drain was removad during the RAM, and the grossly contaminated
soils were excavated and removed from the Site. The OHM present in the remainder of
the Site is likely attributable to the presence of coal ash in the fill, and historic releases at
the Site from former USTs and other site activities. Underground storage tanks were
historically located beneath the building.

Based on the results of groundwater and indoor air analyses, residual levels of soil
contamination remaining at the Site are unlikely to significantly impact indoor air or
groundwater. Free-phase petroleum product was observed in one well in the immediate
vicinity of Areas A and C. However, most of the free-phase product is likely held in
place by the clays, organic silts and peat commonly found at the Site. The excavation of

soil contamination and removal of cily water from the excavations likely reduced the
amount of free-phase product present in the subsurface. The remaining amount of free-
phase product is unlikely to significantly impact local groundwater.

As a result of the foregoing, all former sources of contamination have been

eliminated from the Site.

No Significant Risk of Harm

To characterize risk of harm to health, public welfare, and the environment GEC
conducted a Method 3 Risk Characterization, as documented in Section 4.0. In addition,
a separate characterization of risk of harm to safety was conducted. Based on the Risk
Characterization, a condition of No Significant Risk of harm to safety, health, public
welfare, and the environment has been achieved at the site for current conditions and for
foreseeable future uses that are restricted by the implementation of a Notice of Activity
and Use Limitation (AUL). In addition, no substantial hazards remain at the site. A
substantial hazard means a hazard which would pose a significant risk of harm to safety,
health, public welfare, and the environiment if it continued to be present for several years.
Limitations on future activities and uses of the Site were assumed while conducting the
Risk Characterization; therefore, an AUL is needed for the Site.

Activity and Use Limitations

Assumptions were used to narrow the scope of exposure for the disposal Site.
The disposal Site boundaries correspond to the property boundaries, as depicted in Figure
2. The AUL area encompasses the entire disposal Site and property. The assumptions
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used to narrow the scope of exposure for the Risk Characterization are identified below.
These assumptions mean that an AUL must be prepared and filed with the County Land
Court and / or County Registry of Deeds in order for the Risk Characterization findings

to be valid.

The unacceptable and acceptable uses and activities, and the obligations for the

AUL area are provided below.

AUL Area

Acceptable Uses and Activities

Entire
60 Cross Street

East Property

Manufacturing, industrial, and commercial uses

The construction and excavation related to construction, including the
demolition and / or reconstruction of site buildings and the repair or
replacement of pavement and sidewalks, subject to any relevant obligations
listed below.

[f a landscaped area is constructed, it shali be constructed as follows depending

on the land use and associated activities:

- Landscaped areas used as aesthetic enhancements within and around
paved areas and around buildings shall require no special construction
provisions.

- Landscaped areas created for recreational purposes (e.g., picnic or play
areas) shall include a minimum of eighteen inches of clean fill and/or
topsoil above underlying site soil. A marker layer consisting of filer fabric
or similar geotextile shall be placed below the clean soil horizon and above
the underlying soil. The integrity of the eighteen-inch clean soil horizon
shall be maintained during future activities so long as the use remains
recreational.

The installation or repair of underground utilities, subject to any relevant
obligations listed below.

Permitted uses and uses authorized by the Zoning Ordinances of the City of
Somerville, provided that said uses do not result in the unacceptable uses and
activities described below.

Such other activities or uses which, in the Opinion of an LSP, will present no
greater risk of harm to health, safety, public welfare or the environment than
the activities and uses described above.

AUL Area
Entire 60
Cross Street
East Property

Unacceptable Uses and Activities

Residential use, children’s school, children’s day care, playground and other
active recreational uses and institutions, subject to any relevant obligations and
listed below and unless constructed in accordance with the provisions for
landscaped areas above.

Gardening or other agricultural uses which utilize these soils for the cultivation
of edible plants.
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AUL Area Obligations

Entire 60 Soils must remain covered by pavement, building, or similar device to inhibit
Cross Street | exposure to these soils, except during construction, utility or other soil
East property | disturbance project.

Construction, non-emergency utility repair work, and other soil disturbance
projects must be conducted in accordance with a site-specific health and safety
plan, and a site-specific soil management plan approved by a Licensed Site
Professional.

Following excavation conducted during a construction, utility or other soil
disturbance project, excavated soils must be removed from the site in
accordance with pertinant regulations, or graded and recovered by pavement,
building or similar device prior to the completion of the project.

The ground covering, i.e., pavement, building or similar device, must be
periodically inspected and maintained to ensure that exposure to these soils
does not occur under tvpical conditions when soil disturbance projects are not
conducted.

Permanent Solution
A Permanent Solution has been achieved at the site in that no uncontrolled source

of contamination remains at the site, and the remedial response actions (i.e., soil

excavation and off-site recycling; and oily water removal and off-site disposition)
conducted to date has resulted in a condition of No Significant Risk of harm to health,

safety, public welfare, and the environment.

Feasibility of Achieving Background Conditions
A feasibility evaluation was conducted pursuant to 310 CMR 40.1020

demonstrating that it is not feasible to reduce the concentrations of OHM to levels which
approach background conditions.

Based on the information collected during the field investigations, the residual
soil contamination on-Site is primarily related to PAHs, EPH, VPH and metals. In
general, the PAH contamination in soil is pervasive throughout the site, and appears to be
related to historic site operations and use and storage of coal. Coal ash was observed in
the soils of the property. The contamination appears to exist to a depth of at least 15 feet
below grade. Groundwater contamination appears to be comprised of low levels of EPH,
PAHs, and VOCs and does not appear to be migrating significantly in subsurface media.

The most likely form of soil remediation to achieve background conditions would
consist of removal of soils with concentrations of OHM above background.
Concentrations of OHM in soils do not pose a risk of harm to health, safety, public
welfare, or the environment under current or potentially foreseeable future conditions
with the imposition of an AUL. To remove volumes of soil to achieve background is not

Goldman Envircnmental Consultants, Inc. -53-
RTN 3-18193
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reasonably feasible given the time and expense that available remediation would require
and the insignificant impact such remediation would have on the residual risk associated
with this contamination. Approximately 2,800 cubic yards of contaminated soil was
excavated to facilitate redevelopment of the Site. This does not include limited soil
removal activities conducted by FSL within the building prior to building demolition. In
order to achieve background conditions, GEC conservatively estimates that an additional
5,000 cubic yards of soil would have to be excavated. The cost associated with the
proper disposal of 2,800 cubic yards of soil was approximately $80,000. GEC estimates
that the cost to excavate and remove the additional 5,000 cubic yards of soil would be
approximately $175,000.  GEC concludes that the incremental cost of conducting the
remedial action alternative (i.e., soil excavation) is substantial and disproportionate to the
incremental benefit of risk reduction, environmental restoration, and monetary and nhon-
pecuniary values.

Based on the results of the risk characterization, concentrations of OHM in
groundwater do not pose a risk of harm to health, safety, welfare, or the environment
under current or foreseeable future conditions. Given the presence of clays and silts in
the subsurface, it is unlikely that groundwater contamination could be remediated to
background concentrations through either a pump and treat system, by air sparging, or by
other traditional methods. These systems, though successful in eliminating high levels of
contamination, have been shown to have difficulty in reducing groundwater contaminant
concentrations to below detectable levels, especially in dense soils, Such systems
typically need to be maintained for a number of years without significantly reducing
residual contamination. Given the foregoing, it is not deemed to be economically
feasible to conduct additional response actions to reduce OHM concentrations in

groundwater to background.

Applicable and Suitably Analogous Standards

Levels of OHM in soils and groundwater at the disposal site do not exceed
applicable Upper Concentration Limits. In addition, Class A requirements include
meeting applicable or suitably analogous standards, where the groundwater is categorized
GW-1. The groundwater is not categorized GW-1 at this Site; therefore, the
Massachusetts Drinking Water Quality standards are not applicable or suitably analogous
standards (ASAS) for this Site.

Response Action Outcome
Based on the information included in this report, response actions taken at
disposal site RTN 3-18193, located in its entirety on the property identified as 60 Cross
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Street East in Somerville, Massachusetts, and completed prior to the date of this report
meet the requirements of a Class A-3 Response Action Outcome as specified in 310
CMR 40.1056. The following Class A-3 criteria have been met: a Permanent Solution
has been achieved; the levels of OHM in the environment exceed background conditions;
and an AUL is required to maintain a level of No Significant Risk of harm.
Concentrations of soil and groundwater contaminants are below the applicable Upper
Concentration Limits. The AUL was filed at the Middlesex (south) County Registry of
Deeds on August 20, 2004. A copy of the AUL forms, including LSP Opinion, is
provided in Appendix B.

As a result of the information presented in the foregoing discussion, the site has
met the requirements of a Class A-5 Response Action Outcome. No further response
actions are recommended for this disposal site. A copy of the Response Action Outcome
Statement Transmittal (BWSC-104) form is provided in Appendix A.

Public Involvement Activities

In accordance with 310 CMR 40.1403 (3)(f) and (7)(a), the Mayor’s Office and
the Health Department have been provided a notification regarding the availability of this
Response Action Outcome Statement. The notification indicates that the Response
Action Outcome and supporting documentation can be reviewed at MADEP’s Northeast
Regional Office in Salem, Massachusetts. In addition, a copy of the recorded AUL has
been provided to the afore-mentionec 'ofﬁcials, plus to the Zoning Official and Building
Code Enforcement Officer. In accordance with 310 CMR 40.1403 (7)(b), a legal notice
has been published in the Somerville Sournal on August 26, 2004, informing the public of
the registering or recording of the AUL for the property. Copies of these

correspondences and public notice are provided in Appendix C.

B0 Cross Streef East, Somerville, MA
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6.0 WARRANTY

The conclusions and recommendations contained in this report are based on the
information available to GEC and upon the current regulatory climate as of August 2004.
The conclusions and recommendations may require revision if future regulatory changes
occur. GEC provides no warranties on information provided by third parties and
contained herein. Data compiled was in accordance with GEC's existing procedures and
consistent with the MCP, and should not be construed beyond its limitations. Any
interpretations or use of this report other than those expressed herein are not warranted.

The use, partial use, or duplication of this report without the written consent of
Goldman Environmental Consultants, Inc. is strictly prohibited. This report is subject to
GEC's Contract for Consulting Services with the client.

Respectfully submitted,
Goldman Environmental Consultants, Inc,

Prepared by: Prepared by:
(Mﬂwmuw L._ﬁ

Catherine M. Dunning Py : . Furlong
. N b2
Environmental Scientist

1202-3010 RAQO document -FINAL
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TABLE 2.2
SUMMARY OF SOIL ANALYTICAL DATA:

TOTAL PETROLEUM HYDROCARBONS (TPH)
60 Cross Street East ‘
Somerville, MA
{unit, parts per million, ppm)

Sample Sample | Sample | Analytical | Consultant| Total Petroleum
Identification| Date Depth | Method Hydroc¢arbons RDL
B-100, S-3 12/1/98 4-6' 8100 GZA ND 10
B-101, S-1 12/1/98 0.5-2' 8100 GZA 2,200 10
B-102, S-] 12/1/98 0.5-2' 8100 GZA 250 10
B-103, S-1 12/1/98 0.5-2' 8100 GZA 1,500 10
B-104,S-1 | 12/1/98 | 0.5-2' 8100 GZA 49 10
B-105,8-1 | 12/2/98 | 0.5-2' 8100 GZA 610 10
B-106, S-3 12/2/98 4.6’ 8100 GZA 42 10
B-107, S-3 12/2/98 4-6' 8100 GZA 340 10

B-108, S-2 12/2/98 2-4' 8100 GZA 4,200 100

B-109, S-2* | 12/2/98 24’ 8100 GZA 2,700 100

B-110, S-1* | 12/2/98 0.5-2' 8100 GZA 1,900 10

B-111, S-1* | 12/2/98 3-5 8100 GZA 71,000 10
Notes:

ND= Not Detected

RDL= Reported Detection Limit

8100=US EPA Method 8100

Sample collected from B-102 identified as 130 ppm of #2 fuel oil/diesel fuel, 120 ppm unidentified

All other samples unidentifiable _
* Sample excavated and removed from the Site during the Remedial Abatement Measure.

Prepared by: LB
Reviewed by: KD

Revised: 5/5/03 Page 1 of 1



EXTRACTABLE PETROLEUM HYDROCARBONS (EPH)

TABLE 23
SUMMARY OF ANALYTICAL SOIL ANALYSES:

60 Cross Street
Sormerville, MA
{untit, parts per million, ppm)

Sample Sample Sample Analyticsl | Consultant | C9-C18 Aliphatic C19-C36 Aliphatic C11-C21 Aromatic Acenaphthene
Ideatification Date Depth Method Hydrocarbons  RDL{ Hydrocarbons  RDL| Hydrocarbons  RDL RDL
GSs-1,8-3 9/19/98 7.1.9 MADEP GZA 66 NG 30 NG 32 NG ND 0.30
GS-2.5-3 9719198 7.9 MADEP GZA ND 1.0 ND 1.0 ND 2.0 ND .30
GS-4, 8-3 5/19/98 9-1 MADEP GZA 31 NG 120 NG 24 NG ND 0.30
GS-5. 8-2 6/19/98 4-6' MADEP GZA 1,300 NG 3,400 NG 1,800 NG ND 0.90
(GS5-6.5-3 G/19/98 7-9 MADEP GZA 530 NG 630 NG 440 NG 3.2 NG
GS-6, 54 9119/98 910 MADEP GZA 1,300 NG 2,400 NG 1,500 NG 5.3 NG
GS-7(AUGER)|  9/15/98 10-15° MADEP GZA 170 NG 150 NG 37 NG ND 0.30
5-9,5-3 9/19/98 3-7 MADEP GZA 760 NG 770 NG LK NG 1.1 NG
FSL-1 10722/01 48 98-1/8270 FSL 1,360 100 516 50 74 10 ND G.10
FSL-2 10/22/01 4.8 98-1/8270 FSL 640 50 726 30 319 10 ND 0.10
FSL-3 10/22/01 24 98-1/8270 FSL 214 10 82 19 158 10 ND 0.10
FSL4 10/22/01 24 98-1/8270 FSL 422 50 130 10 365 10 ND 0.0
FSL-5* 10/22/01 68 $8-1/8170 FSL 306 10 325 10 1800 50 412 0.50
FSL-6 10/22/01 6-10° 98-1/8270 FSL 327 50 741 50 829 50 ND 0.10
FSL-7 10/22/01 612 98-1/8270 FSL. 906 50 357 10 289 10 ND 0.10
FSL-8 10/22/01 4-6' 98.1/8270 FSL 50.1 10 412 10 113 10 ND 0.10
FSL-9 1042201 4-¢' 98-1/8270 FSL 19 50 4,870 250 670 10 ND 0.10
FSL-1¢ 10/22/01 46 98-1/8270 FSL 117 10 634 50 96.9 10 ND Q.10
FSL-11* 10/22/01 4-6" 98-1/8170 FSL 7,870 100 3,040 100 1,910 54 0395 0.10
FSL-12* 10/22/01 4-6 98-1/8270 FSL 18.6 10 203 10 98.7 10 ND 0.10
FSL-13 10/22/01 46 98-1/8270 FSL 14.9 10 49.9 1¢ 74.7 {i] ND 0.10
FSL-14 10/22/G3 0-2' 98-1/8270 FSL 687 10 74 4] 875 10 0.291 0.10
FSL-15 10/22/01 a-2 98-1/8270 FSL 504 10 1,670 10 1,077 10 0.308 0.10
FSL-16 1022401 0-2' 98-1/8270 FSL 786 50 4,470 100 1,630 50 ND 0.1¢
EXC. B 2/15/02 o4 98-1/8270 FSL ND 10 10.2 10 36.8 10 0.243 0.10
EXC.B 2/15/02 48 98-1/8270 FSL 50.1 30 917 30 2,750 150 .31 0.75
EXC.B 2/15/02 BOTTOM | 98-1/8270 FSL 170 16 68.4 10 58 10 ND Q.10
EXC. B 215/02 NL4 MADEP GZA 38 NG 560 NG 540 NG ND 0.30
EXC.B 215002 NL4 MADEP GZA ND 20 ND 20 ND 2.0 ND 0.30
EXC.B 2/15/02 F8 MADEP GZA 67 NG 99 NG 79 NG ND 0.30
TB-A 21942 8-12 98-178270 FSL 364 19 33.5 10 231 0 ND 0.10
TB-B 2/19/02 8-12 9R-1/8270 FSL ND 10 24.5 0 123 10 ND 0.10
T8-D* 2/19/02 812 98-1/8270 FSL 902 50 1,250 50 1020 50 ND 0.10
EXC.A* 2/21/92 NO WALL | MADEP GZA 100 NG 290 NG 130 NG ND 0.30
EXC. A* 2711/02 EA WALL MADEP GZA 1,800 NG 3400 ‘NG 1,400 NG ND 0.64
EXC. A* 221/02 SO WALL | MADEP GZA 30 NG 100 NG 56 NG ND 0.30
EXC. A* Y1702 | WE WALL | MADEP GiLA 630 NG 1,300 NG 610 NG ND 0.60
EXC. C12:00%| 41202 8-12' 98-1/8270 FSL 80.5 10 227 10 132 10 ND 0.10
EXC.C 3:00* | 4/12/02 8-12" 98-1/8270 FSL 2,000 100 5,040 250 14,100 10 ND 0.10
EXC. C 6:00* | 4/12/02 8-12' 98-1/8170 FSL 218 10 338 10 402 10 ND 0.10
EXC. C 3:00* 4/12/02 812 98-1/8270 FSL 972 50 324 10 437 10 0.46% 0.10
EXC.C* 4/12/02 BOTTOM | 98-1/8170 FSL 5.1 10 56.9 10 413 10 ND 0.1¢
EXC. A* 4/12/02 BOTTOM | 98-1/8170 FSL L,i40 S0 2,300 100 1,130 50 ND 0.50
EXC. A 5/6/02 NO WALL | 98-1/8270 FSL 348 10 1,050 50 433 10 ND 0.10
EXC. A 5/6/02 EA WALL | 98-1/8270 ESL 627 50 1,350 50 1,300 50 0.271 0.10
EXC. A 5/6/02 BOTTOM | 98-1/8270 FSL 20 10 465 10 606 10 ND 0.10
EXC.C 5/6/02 SEWALL | 98-1/8270 FSL ND 10 20 10 ND 10 ND 0.10
EXC.C $/6/02 SW WALL | 98-1/8270 FSL 1,390 50 1,240 50 1,640 bl 0.505 0.10
EXC.C 5/6/02 NW WALL | 98-1/8270 FSL 2,820 100 2,430 100 2,600 30 ND 0.10
EXC.C 5/6/02 NBOTTOM | 98-1/827) FSL ND 10 21.8 10 1.8 19 ND 0.10
EXC.C 5/6/02 SBOTTOM | 98-1/8270 FSL 298 i 116 10 63.9 10 ND 0.10
B-1 3/26/03 -8 MADEP GEC 200 40 620 40 300 40 ND 0.67
B-2 3726/03 810 MADEP GEC 230 36 130 36 3%0 36 ND 0.60
B-4 3/26/03 3-5 MADEP GEC ND 33 46 33 74 33 1.1 .55
B-5 3/26/03 57 MADEP GEC 150 kL] 320 34 240 34 0.64 0.57
B-6 3/26/03 1-3 MADEP GEC 88 35 110 35 76 35 ND 0.58
B-7 32603 1-3' MADEP GEC 470 40 2,600 40 1,800 40 ND 0.66
B-8 3/26/03 |-3' MADEP GEC 190 37 100 37 EO 37 N]_) 0_6[_
Notes:
KD= Nt Detzeted
ROL= Repored Detecrion Limit
MADEP= Method for the Detzrmination of Exrscnble Hydrocarbons
GZA=® GZA Envirocmenm!
FSL=FSL Assocines
QEC= Goldman Eavironmenml Consuitants, Inc.
NA=Not Analyzsd
NG= Not Given
N$= No Sandard
* Sample excavated end removed from the Site during the
Remedial Abatement Messure
Prepared by: LB
Reviewed by: KD Page 1 of 5

Revised : 5/1203



TABLE 2.3
SUMMARY OF ANALYTICAL SOIL ANALYSES:
EXTRACTABLE PETROLEUM HYDROCARBONS (EPH)
60 Cross Street
Somkerville, MA

funit, pares per miilion, ppm)

Sample Sample Sample Anlytical | Consultant | Acenaphthylene Anthracene Benzo(a) Benzo(s) Benzo(b}
Identification Date Depth Method RDL RDL | anthracene RDL| . pyrene  RDL| fluoranthene RDL
GS-1, 8-3 9/19/98 7-1.9' MADEP GZA ND 0.30 ND 0.30 ND 0301, ND 0.30 ND 0.30
GS§-2,5-3 9/19/98 7-9 MADEP GZA ND Q.30 ND 0.30 ND 030{° ND 0.30 ND 0.30
GS-4, 8-3 9/19/98 9-11 MADEP GZA ND 0.3¢ ND 0.30 ND 030], ND 0.30 ND 0.30
GS-5,8-2 9/15/98 4-6 MADEP GZA ND 0.90 ND 0.90 ND 0.80]" ND 0.90 ND 0.90
GS-6. 8-3 9/19/98 7-9 MADEP GZA ND 0.90 ND 0.90 ND 0.90|' ND 0.90 ND 0.90
GS5-6, 54 9/19/98 9-10 MADEP GZA ND 0.75 ND 0.75 ND 0.75}' ND 0.75 ND 0.75
GS-7(AUGER}|  9/19/98 10-15 MADEP GZA ND 0.30 ND Q.30 ND 0.30 ND 0.30 ND 0.30
GS-9,5-3 9/19/98 5.7 MADEP GZA ND 0.60 ND 0.60 ND .60 ND 0.60 ND 0.60
FSL-1 1022/01 4-8' 98-1/827¢ FSL ND 0.030 ND 0.050 ND 0.10[. ND 0.10 ND 01s
FSL-2 10/22/01 4-8 98-1/8270 FSL ND 0.050 ND 0.050 ND 0.10|  ND 0.10 ND 0Is
FSL-3 10722401 24 98-1/8270 FSL ND 0.050 -ND 0.050 ND .10 ND 0.10 0.328 0.15
FSL-4 10/22/01 24 98-1/8270 FSL ND 0.050 ND 0.050 ND 0.10| . ND 0.10 ND 0.15
FSL-5* 10722/01 6-8' 98-1/8270 FSL 5.84 0.5 412 0.25 46.8 050]| 406 050 26 0.75
FSL-6 10/22/01 610 98-i/8270 FSL ND 0.050 0.526 0.050 0.442 0.10(. 0347 010 0.281 015
FSL.7 §0/22/01 612 98-1/8270 FSL ND 0.050 ND 0.050 ND 0.10] . ND 0.10 ND 0.15
FSL-8 10/22/0t 4-6' 98-1/8270 FSL ND 1.050 ND 0.050 0.305 0.10] 0.252  0.10 0.35 0.15
FSL-9 10/22/01 4-6' 98-1/8270 FSL ND 0.050 0.184 0.050 0.036 0.10} 0344 010 0.304 Q.18
FSL-10 10/22/01 4-6 98-1/8270 FSL ND 0.050 ND 0.050 ND 0.10] . ND .10 ND 0.15
FSL-11* 16/22/01 46" 98-1/8270 FSL ND 0.050 0.472 0.050 ND 0.10| . ND 0.10 ND 0.15
FSL-12* 10/22/01 46 98-1/8270 FSL ND 0.050 ND 0.050 ND 0.10 ND 0.10 ND 0.15
FSL-13 10/22/01 4-6 98-1/8270 FSL ND 0.050 ND 0.450 ND 9.10) . ND 0.10 ND 015
FSL-14 10722/01 0-2 98-1/8270 FSL ND 0.050 0.344 0.050 ND 0.10] . ND 0.1¢0 ND 0.15
FSL-15 1342201 0-2' 98-1/8270 FSL ND 0.056 ND 0.050 ND 0.10| - ND 0.10 ND 0.15
FSL-16 £0/22/08 0-2' 98-1/8270 FSL ND 0.050 ND 0.050 ND 0.10 ND 0.19 ND 0.15
EXC.B 2/15/02 o4 98-1/8270 ESL ND 0,050 0.493 0.050 1.23 0.10{ . 1.05 0.10 0.634 0.15
EXC. B 2/15/02 4.8 98- 178270 ESL ND 0375 18.7 0.275 38.2 0.75] - 359 075 21 1.125
EXC.B 2/15/02 BOTTOM | 98-1/8270 FSL ND 0.050 ND 0.050 ND 0.10) © ND .10 ND 0.15
EXC.B 215002 NU4 MADEP GZA ND 0.30 ND 0.30 ND 030 . ND 0.30 ND 0.30
EXC.B 21502 NL4 MADEP GZA ND 0.30 ND 030 ND 0.30]| ' WD 0.30 ND 0.30
EXC.B 2/15/02 F& MADEP GZA ND 0.30 ND 0.30 ND 0.30 ND 0.30 ND 0.30
TB-A 2/19/02 8-12' 98-1/8270 FSL ND 0.050 ND 0.050 ND 0.10[ - ND 0.10 ND 0.15
TB-B 2/19/02 8-12' 98-1/8270 FSL ND 0.050 ND 0.050 0.255 0.10| ' ND 0.10 ND 0.15
TB-D* 2/19/02 8-12* 98-1/8270 FSL ND 0.050 1.473 0.050 ND 0.10] 0334 020 ND 0.15
EXC. A* 2/21/02 NO WALL | MADEP GZA ND 0.30 ND 030 ND 0.30| ' ND 0.30 ND 030
EXC. A* 221102 EA WALL MADEP GZA ND 0.60 ND 04.60 ND 0.60{ ' ND 0.60 ND 0.60
EXC. A* 2721102 SO WALL MADEP GZA ND 0.30 ND 0.30 ND 03¢) : ND 030 ND 430
EXC. A* 221102 WE WALL | MADEP GZA ND .60 ND 0.60 ND 0.60] . ND 0.60 ND 0.60
EXC, C12:00*| 4/12/02 8-12° 98-1/8270 FSL ND 0.050 ND 0.050 ND 0.10 ND .10 ND 0.15
EXC. C 3:00* 4/1202 8-12° 98-1/8270 FSL ND 0.050 ND 0.050 ND 0.10] ' ND 0.10 ND 0.15
EXC.C6:00* |  4/12/02 8-12' 98-1/8270 FSL ND 0.050 ND 0.050 ND 0.10|  ND 0.10 ND 0.15
EXC, C9:00* [ 4/1202 8-12' 98-1/8270 FSL ND 0.050 0.464 0.050 ND 0.10| . ND 0.10 ND 0.15
EXC.C* 4/12/02 BOTTOM | 98-1/8270 FSL ND 0.050 ND 0.050 ND 0.16( _ ND 0.10 ND 0.15
EXC. A* 4/12/02 BOTTOM | 98-1/8270 FSL ND 0.25 ND 0.25 ND 0.50| ND 0.5¢ ND 0.75
EXC. A 516402 NO WALL | 98-18270 FSL ND 0.050 ND 0.05¢ ND 0.10] ! ND 0.10 ND 0.15
EXC. A 5/6/02 EA WALL | 98-1/8270 ESL ND 0.050 0.249 0.050 ND 0.10]| . ND 0.10 ND 0.13
EXC. A 5/6/02 BOTTOM | 98-1/8270 FSL ND 0.050 ND 0.050 ND 0.0 ' ND 0.10 ND 0.15
EXC.C 5/6/02 SEWALL | 98-1:8270 FSL ND 0.050 ND 0.050 ND 0.1¢) * ND 0.10 ND 0.15
EXC.C 576402 SW WALL | 98-1/8270 FsL ND 0.050 1.19 0.050 2.05 0.10] 226 010 1.91 0.15
EXC.C 5/6/02 NW WALL | 9818270 FSL ND 0.050 ND 0.050 ND 0.10 ND .10 ND 0.15
EXC.C 576402 N BOTTOM | 98-1/8270 FSL ND 0.050 ND 0.050 ND 0.10] " ND 0.10 ND 015
EXC.C 516002 S BOTTOM | 98-1:8270 FSL ND 0.050 ND 0.050 ND 0.10( . ND 0.10 ND 0.15
B-1 3/26/03 6-8 MADEP GEC ND 0.67 ND 0.67 ND 0.67[ _ ND 0.67 ND 0.67
B-2 3/26/03 8-10' MADEP GEC ND 0.60 ND 0.60 ND 060 . ND 0.60 ND Q.60
B4 3/26/03 3-¥ MADEP GEC ND 0.55 3.0 0.55 3.2 0.55] " 2.2 0.55 2.8 0.55
B-5 3/26/03 5-7 MADEP GEC ND 0.57 0.62 0.57 1.5 0.57 1.7 0.57 22 0.57
B-6 3/26/03 1-3 MADEP GEC ND 0.58 ND 0.58 ND 0.58| ' ND 0.58 ND 0.58
B-7 36/03 1-3 MADEP GEC ND 0.66 ND 0.66 ND 0.66| . ND 0.66 ND 0.66
B-§ 3/26/03 1-3' MADEP GEC ND 0.61 ND 0.61 ND 0611 ND G661 ND 0.61
- i
Notey: '
ND= Not Detocted
RDLe« Reporied Detection Limit
MADEP= Method for the Determination of Extractable Hydcocarbons .
GZA= GZA Environmental
FSL= FS1 Associates
GEC= Gold Envi | Consultants, Inc. '
Na=Not Analyzed
NG= Not Given
NS= N¢ Standard
* Sample sxeavated and removed from the Site during the
Remedial Abatement Measure. '
Propared by: LB
Reviewed By: KD ) Page 2 of 5

Revised : 3/12/0}




EXTRACTABLE PETR

TABLE 23
SUMMARY OF ANALYTICAL SOIL ANALYSES:

OLEUM HYDROCARBONS {EPH)
. 60Cross Street

Somerville, MA
(unif, pars per million, ppm)

Sample Sample Sample Analytical | Consultant | Benzo{g.hi} Benzo{k) Chryseae Dibenzo{a,h) Fluoranthene
Identification Date Depth Method perylene  RDL| fluoranthene RDL RDL{ anthracene RDL RDL
GS-1,8-3 9/19/98 -9 MADEP GZA ND 0.30 ND .30 ND 0.30 ND 030 ND 0.30
GS-2, 8-3 9/19/98 1-9' MADEP GZA ND 0.30 ND 0.30 ND 0.30 ND 0.30 ND 0.30
G54, 8-3 9/19/98 911 MADEP GZA ND 0.30 ND 0.30 ND 0.30 ND 0.10 ND 0.30
GS-5, 5-2 9/19/98 4-6' MADEP GZA ND 0.90 ND 0.9 ND 0.90 ND 0.90 ND 0.90
056, 5-3 9/19/98 79 MADEP GZA ND 0.90 ND 0.90 ND 9.90 ND 0.90 16 NG
GS-6, 5-4 5/19/98 9-10 MADEP GZA ND 0.75 ND 0.75 ND 0.725 ND 0.75 36 NG
GS-T{AUGER)| 9/19/98 10-15 MADEP GZA ND 0.30 ND 230 ND 0.38 ND 0.30 ND 0.30
GS-9, 8-3 9/19/98 5-7 MADEP GZA ND 0.60 ND 0.60 ND 0.60 ND 0.60 ND 0.60
FSL-1 10/22/01 4-8 98-1/8270 FSL ND 0.10 ND 0.19 ND 0.10 ND 0.10 ND 0.20
FSL-2 10/22/01 48 98-1/8270 FSL ND 0.10 ND 0.10 ND 0.10 ND 0.10 ND 0.20
FSL-3 10/22/01 24 98-1/8270 FSL ND 0.10 ND 0.10| 0317 o0.10 ND 0.10 0.8 0.20
FSL-4 10/22/0t 24 98- 118270 FSL ND 0.10 ND 0.10 ND G.10 ND Q.10 ND 0.20
FSL-5* 10/22/01 68 98-1/8270 FSL 134 0.50 33.9 0.50 427 0.50 .22 0.50 125 1.00
FSL-6 10/22/01 610 98-1/8270 FSL ND 0.10 0.453 010 0498 Q.10 ND 0.10 1.1 0.20
FSL-7 10/22/01 612 93-1/8270 FSL ND 0.10 ND 0.10 ND 0.10 ND 0.10 ND 0.20
FSL-8 10/22/01 4- 93-1/8270 FSL 0.232 0.10 0.307 0.10| 0.391 0.10 ND 0.10 1.248 020
FSL-9 10/22/01 4-6 98-1/8270 FSL ND 0.10 0.369 G.10] 0.555  0.19 ND C.10 0.892 0.20
FSL-10 10722401 4.6 98-1/8270 FSL ND 0.10 ND .10 0.25 0.10 ND 0.10 0.443 .20
FSL-11* 19/22/01 &4 98-1/8270 FSL ND 0.1¢ ND 0.10 ND 0.10 ND 0.10 0.307 0.20
FSL-11* 10/22/0) 46 98-1/8270 FSL ND 0.10 ND 0.10 ND 0.10 ND 0.10 ND 0.20
FSL-13 10/22/01 4-6' 98-1/8270 FSL ND 0.10 ND 0.10 ND 0.10 ND 0.10 ND 0.20
FSL-14 10/22/01 0-2' 98-1/8270 FSL ND 0.10 ND 0.10] 9327 010 nD 0.:0 0.552 0.20
FSL-15 10/22/01 0-2' 98-1/8270 FSL ND 0.10 ND 0.10 ND 0.10 ND 0.10 0313 0.20
FSL-16 10/22/01 0-2' 98-1/827¢0 FSL ND 0.10 ND 0.10 ND G.10 ND 0.10 ND 0.20
EXC.B 2/15/02 o4 98-1/8270 FSL 0.684 0.10 0.964 0.15 1.3 0.10 ND 0.10 31.01 0.20
EXC.B 2/15/02 4.8 98-1/8270 FSL, 19.2 0.75 255 0.75 4.8 0.75 2.35 0.75 96.6 1.50
EXC.B 215402 BOTTOM 98-1/8270 FSL ND 0.i0 ND 0.10 ND 0.1¢ ND 0.10 ND 020
EXC.B 2/15/02 NU4 MADEP GZA ND Q.30 ND 0.30 ND 0.30 ND 0.30 0.38 NG
EXC.8 2/15/02 NL4 MADEP GZA ND 0.30 ND 0.30 ND 0.30 ND .30 ND 0.30
EXC.B 21502 Fg MADEP GZA ND 0.30 ND 0.30 ND 0.30 ND 0.30 ND 0.30
TB-A 2/19/02 8-12' 98-1/8270 FSL ND 0.10 ND 0.10 ND 0.10 ND Q.10 ND 0.20
TB-B ¢ 219/02 8-12' 98-1/8270 FSL ND 0.10 ND 0.10 ND 0.10 ND 0.10 0.528 0.20
TB-D* . 2/19/02 812" 28-1/8270 FSL ND 0.1¢ ND 0.1¢ ND .10 ND 0.10 ND Q.20
EXC. A* 2/21/02 NO WALL | MADEP GZA ND 030 ND 0.30 ND 030 ND .30 ND 0.30
EXC. A*- 2/21/02 EA WALL | MADEP GZA ND £.60 ND 0.60 ND 0.60 ND 0.60 ND 0.60
EXC. A* 2/21/02 SOWALL | MADEP GZA ND 0.30 ND 430 ND 0.30 ND 030 ND 0.30
EXC. A* 221102 WE WALL | MADEP GZA ND 0.60 ND 0.60 ND 0.60 ND 0.60 ND 0.60
EXC.C 12:00%|  4/12/02 812" 93-1/8270 FSL, ND 0.10 ND 0.10 ND 0.10 ND .10 ND 020
EXC.C3:00* | 4/12/02 8-12' 35-1/82710 FSL ND 0.10 0.253 0.10 ND 0.10 ND 0.10 ND 0.20
EXC.C6:00* | 4/12/02 812 98-1/8270 FSL ND a.10 ND 0.19 ND 0.10 ND 0.10 ND a.20
EXC.C9:00* | 41202 812 98-1/8270 FSL ND 0.10 ND 0,10 ND 0.10 ND 0.10 ND 0.20
EXC.C* 4712102 BOTTOM | 98-1/8270 FSL ND 0.10 ND 0.10 ND 0.10 ND 0.1 ND 0.20
EXC. A 412702 BOTTOM | 98-1/8270 FSL ND 0.50 ND 0.50 ND 0.50 ND 0.50 ND 1.0
EXC. A 516402 NO WALL | 98-1/8270 FSL ND 0.10 ND 0.10 ND ¢.10 ND 0.10 ND 0.20
EXC. A 506402 EAWALL | 98-1/8270 FSL ND .10 ND 0.10 ND .10 ND 0.10 ND 0.20
EXC. A 5/6/02 BOTTOM 98-1/8270 FSL ND .10 ND 0.10 ND 0.10 ND 0.19 ND 0.20
EXC.C 5/6/02 SE WALL | 98-1/8270 FSL ND 0.10 ND 0.10 ND 0.10 ND 0.10 ND 0.20
EXC.C 5/6/02 SWWALL | 98-1/8270 FSL 134 0.1¢ 1.64 .10 2.3 0.t0 ND 0.10 441 0.20
EXC.C 5/6/02 NW WALL | 98-1/8270 FSL ND 0.10 ND 0.10 ND 0.10 ND 0.10 ND 0.20
EXC.C 5/6/02 NBOTTOM [ 98-1/8270 FSL ND 0.10 ND 0.1¢ ND 0.10 ND ¢.10 ND 0.20
EXC.C 516/02 S BOTTOM | 98-1/8270 FSL ND 0.10 ND Q.19 ND 0.10 ND 0.10 ND .20
B-1 3/26/03 68 MADEP GEC 0.72 0.67 ND 0.67 ND 067 ND 0.67 ND 0.67
B-2 326103 8-10 MADEP GEC ND 0.60 ND 0.60 ND 0.60 ND 0.60 ND 0.60
B4 3/26/03 3-5 MADEP GEC 1.0 0.55 1.1 0.55 2.9 0.55 ND 0.55 13 0.55
B-5 3/26/03 3T MADEP GEC 1.7 0.57 0.94 0.57 1.7 0.57 ND 0.57 34 0.57
B-6 3/26/03 1-3' MADEP GEC ND 0.58 ND 0.58 ND 0.58 ND 0.58 ND 0.58
B-7 3/26/03 -3 MADEP GEC ND 0.66 ND 0.66 ND 0.66 ND 0.66 ND 0.66
B-8 3/26/03 ]-3' MADEP GEC ND 0.61 ND 0.61 ND 0.61 ND 0.6] ND 0.61
Notey:
ND=Not Detected
RDL= Reported Detection Limit
MADEP= Mcthod for the D of & ble Hyd
GZA=GZA Environmental
FSL= FSL Associaics
GEC= Goldman Enviroomental Comsultans, Inc.
NA=Not Analyzed
NG= Not Given
NS= N¢ Standard
* Sample excavated and remaved from the Site during the
Remedial Abaternent Measnre,
Prepared by: LB
Keviewed ty: KD Pagedof S
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TABLE 2.3
SUMMARY OF ANALYTICAL SOIL ANALYSES:
EXTRACTABLE PETROLEUM HYDROCARBONS (EPH)
&0 Cross Street
Somerville, MA L
{unit, parts per mitlion, ppm) '

Sampl Sampl Sampl Analytical | Consultant | Fluorene {ndeno(1,2,3-cd) 1-Methyi- 2-Methyl- Naphthalene
Idetification Date Depth Meihod RDL pyrene RDL| naphthalene RDL| auphihalens RDL RDL
GS-1,8-3 9/19/98 719 MADEP GZA ND 0.30 ND 0.30 ND 4.30] ' ND 0.30 ND Q.30
G8-2, 83 9/19/98 7- MADEP GZA ND 0.30 ND 0.30 ND .30 " ND 0.36 ND 0.30
G54, 8-3 9/19/98 9-11' MADEP GZA ND 030 ND 0.30 ND 030 . ND 0.3 ND 0.30
GS-5, 8-2 9/19/98 4-6' MADEP GZA ND 0.9 ND 0.90 ND 0.90 ND 0.50 ND 0.90
GS-6, 5.3 9/19/%8 - MADEP GZA 32 NG ND 0.90 4.9 NG _ 40 NG 1.1 NG
GS-6, 54 9/15/98 -1 MADEP GZA 6.5 NG ND 0.75 £3 NG 12 NG 33 NG
GS-7{AUGER)| 9/19/98 19-15 MADEP GZA ND 0.30 ND .30 0.80 NG . 0.79 NG ND 0.30
(89,83 5/19/98 57 MADEP GZA ND 0.60 ND 0.60 8.6 NG .25 NG 0.95 NG
FSL-1 10/22/01 4-8 98-1/8270 FSL ND 0.025 ND 0.050 NA . ND 0.050 ND 0.050
FSL-2 10/22001 4-8 98-1/8270 FSL ND 0.023 ND 0.050 NA __ND 0.050 ND 0.050
FSL-3 10/22/01 24 98-1,8270 FSL ND 0.025 ND 0.050 NA __ND 0.050 ND 0.05¢
FSL.4 16/22/01 24 98- 18270 FSL ND 0.025 ND 3.050 NA 0.605 0.050 ND 6.050
FSL-§* 10/22/01 6-8' 98-1/8270 FSL 165  0.125 133 0.25 NA . ND 0.25 1.63 0.25
FSL-6 10:22/01 6-10' 98-1/8270 FSL 0.249  0.025 ND 0.050 NA ND 0.050 ND 0.050
FSL-7 10/22/01 612 93-1/8270 FSL ND 0.025 ND 0050 NA " ND 0.050 ND 0.050
FSL-8 10/22/01 4-6' 98-1,8270 FSL ND 025 ND 0.050 NA ND 0.050 ND 0.030
FSL-9 10/22/0] 4-6' 98-1/8270 FSL 0.299  0.025 ND 0.050 NA . 2.13 0.050 0.576 0.050
FSL.10 10/22/01 4-6' 98-1/8270 FSL ND 0.025 ND 0.050 NA . ND 0.0350 NP 0.050
FSL-11* 10/22/01 46" 98-1/8270 FSL 1.03  0.025 ND 0.050 NA 4.7 0.050 ND 0.050
FSL-12* 10/22/01 44 98-1/8270 FSL ND 0.025 ND 0.050 NA . NI 0.050 ND 0.050
FSL-13 10/22/01 4-6" 98-1/8270 FSL ND 0.025 ND 0.050 NA . ND 0.050 ND 0.050
FSL-14 10722101 0-2' 98-1/3270 FSL 0.686  0.025 ND 0.050 NA _ND 0.050 ND 0.050
FSL-15 1322/ 0-2' 98-1/8270 FSL 0544 0025 ND 0.050 NA . ND 0.050 ND 0.05¢1
FSL.16 10/22/01 0-2' 98-1/8270 FSL 105 0.025 ND 0.050 NA . ND 0.050 ND 0.030
EXC.B 2/15/02 04 98-1/8270 FSL ND 0.025 0.525 0.050 NA . ND 0.050 ND 0.050
EXC.B X15/02 4-8' 93-1/8270 FSL 4.36 0.188 159 0.375 NA ' ND 0.375 ND 4375
EXC.B 215/02 BOTTOM 98-1/8270 FSL ND 0.025 ND 0.050 NA .0.557 0.050 ND 0.050
EXC.B 2/15/02 NU4 MADEP GZA ND 0.30 ND 0.30 NA ND 0.30 ND 0.30
EXC. B 215002 NL4 MADEP GZA ND 0.3 ND 0.30 NA ND 0.30 ND 0.30
EXC.B 215102 F8 MADEP GZA ND 0.30 ND 030 NA . ND 0.30 ND 030
TB-A 21942 8-12' 98-1/8270 FSL ND 0.025 ND 0.050 NA ND 0.050 ND 0.050]
T8-B 2/19/02 81 98-1/8270 FSL ND 0.025 ND (.050 NA ND 0.050 ND 0.030/
TB-D* 2/19/02 812" 98-1/3270 FSL 128 0.025 ND 0.050 NA 536 0.050 ND 0,050/
EXC. A* 2721002 | NOWALL | MADEP GZA ND 0.30 ND 0.30 NA 033 NG 0.30 NG
EXC. A* 2/21/02 EAWALL | MADEP GZA ND 0.60 ND 0.60 NA ' 4.8 NG 4.1 NG
EXC. A* 2121/02 S0 WALL MADEP GZA ND 0.30 ND 030 NA . ND 0.30 ND 0.30
EXC. A* 2/21/02 | WE WALL | MADEP GZA ND 0.60 ND 0.60 NA - 0.87 NG 1.8 NG
EXC. C12:00%| 4/12/02 B-12' 98-1/8270 FSL ND 0.025 ND 0.050 NA . ND 0.050 ND 0.050]
EXC. C 3:00* 4/12/02 812 98-1/8270 FSL ND 0.025 ND 0.050 NA 12.61 0.050 0.738 0.050
EXC. C 6:00* 4/12/02 8-12° 98-1/8270 FSL ND 0.025 ND 0.050 NA . ND 0.050 ND 0.050/
EXC. C9:00" |  4/12/02 812 98-1/3270 FSL 1.03 _ 0.025 ND 0.050 NA : ND 0.050 ND 0.050
EXC.c* 4/12/02 BOTTOM [ 98-1/3270 FSL ND 0.025 ND 0050 NA " ND 0.050 ND 0.050
EXC. A* 4712102 BOTTOM 98-171270 FSL 0,247 0.125 ND 0.25 NA 0.315 0.25 ND 0.2%5
EXC. A 5/6/02 NO WALL | 98-1/3270 FSL ND 0.025 ND 0.050 NA ' ND 0.050 ND 0.050
EXC. A 5/6/02 EA WALL | 9814270 FSL 0617 0025 ND 0.050 NA .1.38 0.050 ND 0.050
EXC. A 5/6/02 BOTTOM | 98-1/6270 FSL ND 0.025 ND 0.050 NA 0.268 0.050 ND 0.050)
EXC.C 3/6/02 SEWALL | 98-1m270 FSL ND 0.025 ND .050 NA ND 0.050 ND 0.050
EXC.C 5/6/02 SW WALL | 98-1/1270 FSL 1.04 0.025 1.13 0.050 NA 1.23 0.050 0.482 0.050)
EXC.C 5/6/02 NW WALL | 98-1/8270 FSL ND 0.025 ND 0.050 NA . ND 0.050 ND 0.050
EXC.C 516102 NBOTTOM | 98-1/270 FSL ND 0.025 ND 0.050 NA “ND 0.050 ND 0.050,
EXC.C 5602 S BOTTOM | 98-1/4270 FSL ND 0.025 ND 0.050 NA _ND 0.050 ND 0.050
B-1 3/26/03 68 MADEP GEC 0.83 0.67 ND 0.67 NA ND 0.67 ND 0.67
B-2 3/726/03 B-10 MADEP GEC ND 0.60 ND 0.60 NA L3 0.60 0.81 0.60
B4 326/03 3.5 MALIEP GEC 20 0.55 1.2 0.55 NA 0.99 0.55 1.4 0.55
B-5 3/26/03 5-7 MADEP GEC 0.99 0.57 I.1 0.57 NA “ND 0.57 ND 0.57
B-6 326/03 1-3 MADEP GEC ND 0.58 ND 0.58 NA ND 0.58 ND 0.58
B-7 326/03 1-3 MADEF GEC ND 0.66 ND 0.66 NA 1.1 0.66 ND 0.66
B-8 326/03 1-3' MADEP GEC ND (.61 ND 0.61 NA ND 0.61 ND 0.61
Notes: )
ND= Not Detected
RDL= Reponed Detection Limit
MADEP= Mcthod for the Determinetion of Extractable Hydrocarbons
GZA= GZA Environmental
FSL= FSL Associates
GEC= Gold Envil e | Inc.
NA=Nat Analyzed
NG= Nol Given
NS= No Standard
* Sawple excavaled and removed from the Site during the .
Remedial Ab N
Prepared by: LB
Reviewed by: KD : Page 4 of 5
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TABLE 23

SUMMARY OF ANALYTICAL SOIL ANALYSES:

EXTRACTABLE PETROLEUM HYDROCARBONS (EPH)
60 Cross Sueet "
Somerville, MA

(unii, parts per miliion, ppm)

GZA= GZA Envirenmental

FSL=FSL Associates

GEC= Goldman Envuvamentsl Consultents, Inc.

NA=Not Analyzed
NG Not Given
NS=No Sundard

* Sampie excavated and removed from the Site during the
Remedisi Abatement Measure,

Sample Sample Sample Analytical | Consuitant | Phenanthrene Pyrene
Identification Date Depth Method RDL RDL
GS-1,8-3 9/19/98 119 MADEP GZA ND 030] ND 030
G5-2,5-3 9/19/98 19 MADEP GZA ND 030 ND 0.30
G5-4.8-3 9/19198 9-11' MADEP GZA ND 030 ND 030
GS-5, 5.2 9/19/98 4-6' MADEP GZA ND 0.90 ND 0%
GS-6,5-3 9/19/98 i-¢ MADE? GZa 6.1 NG{ 42 090
GS+6,5-4 9/19/98 9-10' MADEP GZA 14 NG [ 45 NG
GS-T(AUGER)|  9/19/98 10-15 MaADEP GZA ND 030 ND 030
GS-9,8-3 9/19/98 5-7 MADEP GZA 27 NG | ND 0.60
FSL-1 10/22/01 4-8 98-1/8270 FSL L4 0.050) ND  0.20
FSL.2 10/22/01 4-8 98.1/8270 FSL. 0.4%9 0.050) ND 0.20
FSL-3 10/22/01 24 98-1/8270 FSL 0.406 0.050] 0.722 0.20
FSL-4 10722401 4 98-1/8270 FSL 0.706 0.050} ND 020
FSL-5* 10/22/01 638 98-1/8270 FSL 126 025] 113 10
FSL-6 10/22/01 10 98-1/8270 FSL 1.5 0.050] 1.14 020
FSL-? 10/22/01 612 98-1/8270 FSL 0.9 0.050)| ND  0.2¢
FSL-8 10/22/01 4-6 98-1/8270 ESL ND 0.050] 032 020
FSL-9 10/22/01 4-6 98-1/8270 FSL 1.4 0.050] 1.14 @20
FSL-10 10/22/01 4-6 98-1/8270 FSL 0.428 0.0501 0413 0.20
FSL-11* 10/22/01 4-6' 98-1/8170 FSL 287 0.050| 0.607 0.20
FSL-11* 10722/01 4-6' 98-1/8270 FSL ND 0.050] ND 020
FSL-13 102201 46 98-18270 FSL ND 0.050] ND ¢20
FSL-14 10/22/01 -2 98-1/8270 FSL 1.35 0.050{ 0.701 0.20
ESL-15 102201 oz 98-1/8270 FSL L3 0.050] 0.29 0.20
FSL-16 10/22/01 02 98-1/8270 ESL 0.312 0.050( 0.408 0.20
EXC.B 215402 04 98.1/8270 FSL 2.17 0.050{ 233 0.20
EXC.B 215102 4-8 98-1/8270 FSL 142 0.375] 866 135
EXC.B 2/15/G2 BOTTOM | 98-1/8270 FSL 0.288 0.050] ND 020
EXC.B 1502 NU4 MADEP GZA 0.30 NG| ND 030
EXC.B 21502 NL4 MADEP GZA ND 0301 ND 030
EXC.B V15102 Fa MADEP GZA ND 030] ND 030
TB-A 219402 8-12' 98-1/8270 FSL ND 0050 ND _0.20
T8-B 2/19/02 &1 98-1/8270 FSL 0381 0.050) 0.441 0.20
TB-D* 2119102 8-12 98-1/8170 FSL 3.12 0.0501 0334 0.20
EXC. A* 221/02 | NO WALL | MADEP GZA ND 030) ND 030
EXC. A" 2711702 EA WALL MADEP GZA ND 0.60 ND 050
EXC. A 2102 SO WALL | MADEP GZA ND 03¢ ND_ 030
EXC. A* 22102 | WE WALL | MADEP GZA ND 0.60] ND 060
EXC.C12:00*| 4/1202 812 95-1/8210 FSL ND 0.050)| ND 9.2¢
EXC. C 3:00* 4/12/02 812 98-1/8270 FSL 0.5 0.050| 049 €20
EXC.C6:00% | 4/12/02 8-12' 98-1/8170 FSL ND 0.050) ND  0.20
EXC.C9:00 | 411201 By 98-1/8270 FSL 111 0.050) 0.279 0.20
EXC. C* 4112702 BOTTOM | 98-1/8270 FSL ND 0050 ND 0.20
EXC. A* 4/12/02 BOTTOM | 9818270 FSL 0.616 0.25| ND 1.0
EXC. A 5/6:02 NO WALL | 98.1/8270 ESL 0.369 0.050] ND 020
EXC. A 5/6/02 EA WALL | 98-1/8210 ESL .48 0.050f 0.276 020
EXC. A 5/6/02 BOTTOM | 98-1/8270 FSL 0.431 0.050] ND 020
EXC.C 516102 SEWALL | 98-1/3270 FSL ND 0.050] ND _ 0.20
EXC.C 3/6/02 SWWALL | 98-1/8270 FSL 3.33 0.050] 428 0.20
EXC.C 5/6/02 NW WALL | 98-1/8270 FSL ND 0050y ND 020
EXC.C 5/6/02 | NBOTTOM | %8-1/8270 FSL ND 0.050] ND 0.20
EXC.C 516102 SBOTTOM | 98-1/8270 FSL ND 0.050] ND 020
B-1 3126/03 &8 MADEP GEC ND 067| ND 067
B-2 3726/03 el MADEP GEC 1.3 060 | ND (.60
B4 IR6/03 3.5 MADEP GEC 12 055( 56 035
B-5 3/26/03 -7 MADEP GEC 3.7 057] 27 057
B-6 3/26/03 1-3 MADEP GEC ND 0.58] ND 958
B-7 3126/03 -3 MADEP GEC ND 0.66 | ND 0.66
B-8 3/26/03 -3 MADEP GEC ND 0611 ND __0.61]
Noza:
" ND= Not Detecied
RDL= Reported Detection Liznit
MADEP= Mcthod for the D of E ble Mydrocarb
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NOTICE OF ACTIVITY AND USE LIMITATION gy 43557 pg: 105 Doe: NOT

I

M.G.L.c. 21E, § 6 and 310 CMR 40.0000 Page: 1ot16  08/20/2004 12:19 PM

Disposal Site Name: Guber & Sherman \/
DEP Release Tracking No.(s): 3-18193
This Notice of Activity and Use Limitation ("Notice") ts made as of this |2th day of April,

2004, by Grand Panjandrum Realty Co., Inc. of Quincv, Massachusetts, together with his/her/its/their
successors and assigns (collectively "Owner").

WITNESSETH:

WHEREAS, Grand Panjandrum Realty Co., Inc., 1s the owner in fee simple of that certain
parcel of land located in Somerville, Middlesex County, Massachusetts with the buildings and
improvements thereon, pursuant to Middlesex South Countv Registry of Deeds tn Book 35160, Page 437;

WHEREAS, said parcel of land, which is more particularly bounded and described in Exhibit
A, attached hereto and made a part hereof ("Property") is subject to this Notice of Activity and Use
Limitation. The Property is shown on Middlesex South County Registry of Deeds in Plan Book 229,

Plans 5 and 23;

WHEREAS, the Property comprises all of a disposal site as the result of a release of oil
and/or hazardous material. Exhibit B is a sketch plan showing the relationship of the Property subject to
this Notice of Activity and Use Limitation to the boundaries of said disposal site existing within the limits
of the Property and to the extent such boundaries have been established. Exhibit B is attached hereto and

made a part hereof; and

WHEREAS, one or more response actions have been selected for the Disposal Site in
accordance with M.G.L. ¢. 21E ("Chapter 21E") and the Massachusetts Contingency Plan, 310 CMR
40.0000 ("MCP"). Said response actions are based upon (a) the restriction of human access to and contact
with o1l and/or hazardous material in soil and/or (b) the restriction of certain activities occurring in, on,
through, over or under the Property. The basis for such restrictions is set forth in an Activity and Use
Limitation Opinion ("AUL Opinion"), dated June 18, 2004, (which is attached hereto as Exhibit C and

made a part hereof);

NOW, THEREFORE, notice is hereby given that the activity and use limitations set forth in
said AUL Opinion ar¢ as follows:

1. Activities and Uses Consistent with the AUT Opinion. The AUL Opinion provides that a
condition of No Significant Risk to healih, safer. publiz welfare or the environment

exists for any foreseeable period of ime (pursuant to 310 CAMR 40.0000) so long as any
of the following activities and uses occur on the Property:

OO YO o Ao
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1. Manufacturing, industrial, or commercial uses;

The construction and excavation related to construction, including the demolition
and / or construction of Property buildings and the repair or replacement of
pavement and sidewalks, subject to any relevani condiion or obligation hsted

below;

If a landscaped area is constructed, it shall be constructed as follows depending on
the land use and associated activities: :
a. Landscaped areas used as aesthetic enhancements within and around paved
areas and around buildings shall require no special construction
provisions.

b. Landscaped areas created for recreational purposes (e.g. picnic or play
areas) shall include a mminmmum of eighteen inches of clean fill and/or
topsoil above the underlying site soil. A marker layer consisting of filter
fabric or stmilar geotextile shall be placed below the clean so1l horizon and
above the underlying site soil. The integrity of the eighteen-inch ciean soil
horizon shall be maintained during future activities so long as the use

remains recreational.

111

iv.  The installation or repair of underground utilities, subject to any relevant
condition or obligation listed below;

v.  Permitted uses and uses authorized by the Zoning Ordinance of the City of
Somerville, provided that said uses do not result in the inconsistent uses and

activities described below;

Such other activities or uses which, in the Opinion of an LSP, shall present no
greater risk of harm to health, safety, public welfare or the environment than the
activities and uses set forth in this Paragraph; and

\ 8

vil.  Such other activities and uses not identified in Paragraph 2 as being Activities
and Uses Inconsistent with the AUL. :

2. Activities and Uses Inconsistent with the AUL Opinion. Activities and uses which are
inconsistent with the objectives of this Notice of Activity and Use Limitation, and which, if

implemented at the Property, may result in a significant risk of harm to health, safety, public
welfare or the environment or in a substantial hazard, are as follows:

i, Residential use, children’s school, children’s day care, institutions, plavéround and™
other active recreational uses unless constructed in accordance with paragraph 1
(iii}{(b) above; and

Gardening or other agricultural uses which utilize the soils of the Property for the
cultivation of edible plants.

ii.




_ - 3. Obligations_and Conditions Set Forth in the AUL Opinion. If applicable, obligations
. and/or conditions to be undertaken and/or maintained at the Property to maintain a condition
of No Significant Risk as set forth in the AUL Opinion shall include the following

Soils of the Property must remain covered by pavement, landscaping, building
foundation or similar permanent barrier to inhibit exposure to these soils, except
during construction, utility or other soil disturbance project;

Construction, non-emergency utility repair work, and other soil disturbance projects
must be conducted in accordance with a site-specific soil management plan approved
by a Licensed Site Professional. This includes excavations below the marker layer in
landscaped areas, but does not include surficial excavations within the clean soil

horizon above the marker layer;

1.

Following excavation conducted during a construction, utility or other soil
disturbance project, excavated soils must be removed from the Property in
accordance with pertinent regulations, or graded and recovered by pavement, a
building foundation or similar permanent barrier prior to the completion of -the
project. If excavations are done in landscaped areas below the marker layer, site soils
must be returned below this layer or disposed off-site in accordance with pertinent
regulations and the marker layer must be replaced prior to restoring the landscaped

111,

area; and

. iv. The ground covering, i.c., pavement, building foundation or similar permanent
barrier, must be periodically inspected and maintained to ensure that exposure to
these soils does not occur under typical conditions when soil disturbance projects are
not being conducted. For the purposes of this AUL, significant degradation requiring
maintenance will be deemed present if an area greater than one square foot (in total
area across the surface) is observed over which the paved surface has broken away
exposing the granular sub-base and/or underlying soil. Note: In many instances,
there may be safety and/or aesthetic reasons to repair/replace the paved surface prior
to reaching the exposure standards identified within the AUL.

4. Proposed Changes in Activities and Uses. Any proposed changes in activities and uses at
the Property which may result in higher levels of exposure to oil and/or hazardous material
than currently exist shall be evaluated by an LSP who shall render an Opinion, in accordance
with 310 CMR 40.1080 et seq., as to whether the proposed changes will present a significant
risk of harm to health, safety, public welfare or the environment. Any and all requirements
set-forth-in-the-Opinien-to-meet-the. objective of this Notice shall be satisfied before any such

activity or use is commenced.

5. Violation_of a Response Action Qutcome. The activities, uses and/or exposures upon
which this Notice is based shall not change at any time to cause a significant risk of harm to

health, safety, public welfare, or the environment or to create substantial hazards due to
. exposure to oil and/or hazardous material without the prior evaluation by an LSP in

accordance with 310 CMR 40.1080 et seq., and without additional response actions, if




2064 .

- necessary, (o achieve or maintain a condition of No Signtficant Risk or to eliminate

substantial hazards.

If the activities. uses. and/or exposures upon which this Notice 1s based change without the
prior evaluauoen and additional response actions determined to be necessary by an LSP
accordance with 210 CMR 40.1080 er seq., the owner or operator of the Property subject to
this Notice at the time that the activities, uses and/or exposures change, shall comply with the

requirements set forth in 310 CMR 40.0020.

6. Incorporation Into Deeds, Mortgages, Leases. and Instruments of Transfer. This Notice
shall be incorporated either in full or by reference into all future deeds, easements,
mortgages, leases, licenses, occupancy agreements or any other instrument of transfer,
whereby an intetest in and/or a riglht to use the Property or a portion thereof is conveyed.

Owner hereby authorizes and consents to the filing and recordation and/or registration of this
Notice, said Notice to become effective when executed under seal by the undersigned LSP,
and recorded and/or registered with the appropriate Registry(ies) of Deeds and/or Land

Registration Office(s).

WITNESS the execution hereof under seal this /7 # day of é{g[ﬂj” ,

Grand Panjandrum Rea

Hereunto Duly
Authorized




. ' COMMONWEALTH OF MASSACHUSETTS

Modol. s &Jjij[L 2004
Then personally appeared the above-named AD%OKJQ ,4 ﬂo/é Vo(‘ﬂ.Q_, and acknowledged the

foregoing instrument to be [husj{#erd free act and deed before me.
jam’m

Notary Public:’,‘ara, ﬁ,{m,J—}?
My Commission Expires:ﬁ(jfuﬁrf 6, 2L

The undersigned LSP hereby certifies that [he][she] executed the aforesaid Activity and Use
Limitation Opinion attached hereto as Exhibit C and made a part hereof and that in [his}[her] Opinion this
[Confirmatory] Notice of Activity and Use Limitation is consistent with the terms set forth in said

Activity and Use Limitation Opinton.

Date: 8l e2/oq

%
BUTCHER
No, 5185

COMMONWEALTH OF MASSACHUSETTS

//ut\f.l‘_} /2 ,20(_)}/

Mo rfoll , SS

" Then personally appeared the above named Fesr | W R "a0d acknowledged the foregoing
instrument to be [his]{her] free act and deed before me,
Notary Public; /}%
My Commission Expires: //—0;-_07
Upon recording, return to:
(Name and Address of Owner)




EXHIBIT A

Dcescription of Property Boundaries

A certain parcel of land on Cross Street Eastin the City of Somerville. Middiesex
County, in the Commonwealth of Massachusetts, bounded and described as follows:

SOUTHEASTERLY: by Cross Street, one hundred and thirty (130) feet, mbre or
less; '

SOUTHWESTERLY: by lot lettered C 1n said Block, ninety-five (95) feet;

SOUTHEASTERLY: again by the remaining portion of said lot lettered C being

land conveyed to Old Colony Trust Company, Trustee to
Fred L. Harris, by deed recorded with said Deeds in Book
4066, Page 37, one hundred (100} feet;

SOUTHWESTERLY: again by lot lettered E on said plan, recorded in Plan Book
229, ninety-five (95) feet;

NORTHWESTERLY: by Garfield Avenue, two hundred thirty (230) feet, more or
less; and

NORTHEASTERLY: by the former line of Edmonton Avenue, but now by

registered parcel in Land Court Case No. 18957 described
as the second parce] in the copy of Land Court decree dated
September 28, 1949, and issued to the C. & H. Co., from
the Middlesex South District Certificate ¢f Title No. 68062
in registration Book 443, Page 281, one hundred eighty-
nine and 72/100 (189.72) feet.
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EXHIBIT C
ACTIVITY AND USE LIMITATION OPINION
Guber & Sherman
60 Cross Street Fast
Somerville, Massachusetts
RTN: 3-18193

June 18, 2004

1.0 INTRODUCTION

This Activity and Use Limitation (AUL) Opinion was prepared by Samuel W.
Butcher (L.S.P. #9185) and Goldman Enwvironmental Consultants, Inc. (GEC) of
Braintree, Massachusetts for the property located at 60 Cross Street East in Somerville,
Massachusetts (Release Tracking Number (RTN): 3-18193). This property is currently
owned by the Grand Panjandrum Realty Co., Inc. This document was prepared in
accordance with 310 CMR 40.1074.  As required, this AUL Opinion: 1) outlines the
reason why implementation of an AUL is appropriate to maintain a level of No
Significant Risk of harm to health, safety, public welfare and the environment on the
subject site; 2) provides a description of restricted activities at the site; 3) identifies
acceptable activities at the site; and 4) identifies any conditions or obligations for the site
in order to maintain a level of No Significant Risk of harm. This opinion also briefly
sumnanzes the findings of the Risk Characterization.

This Opinion is also intended {o serve as part of the infonmation supporting the
Class A-3 Respense Action Outcome Statement issued by GEC and as an attachment to
the Notice of Acuvity and Use Limitation to be recorded in the chain of ftitle of the
subject property. This AUL Opinion relies primarily on information and data contained
in GEC’s reports, Updated Method 3 Risk Characterization, in Support of a Class A-3
" Response Action Outcome and Class A-3 Response Action Qutcome, including Release
Abatement Measure Completion Report and Method 3 Risk Characterization, prepared
for the site in accordance with the Massachusetts Contingency Plan (MCP).

2.0 SITE BACKGROUND

The subject property is located in a mixed commercial / residential area, and is
situated between Cross Street East to the south and Garfield Street to the north. It was
used for a variety of commercial or industrial purposes, including truck / vehicle repair,

-warehousing,-and. scrap .metal storage. _From_ 1980 to 1998, Guber & Sherman, Inc.
operated a scrap meial vard at the property. The property has been vacant since 1998.

In 1995 2 *Dlea\ o1 011 or hazardous materials (OHM) was identified at the Site
during supsurizcs inve ans concucted by GZA GeoEnvironmental, Inc. (GZA), on
behalf of a piOprL[l\e puver of the property. GZA concluded that petroleum
hydrocarbons, velatile organic compounds, and RCRA 8 metals were present in soils at -
levels exceeding the applicable Reportable Concentrations. The release was reported to



the Massachuseits Department of Environmental Protection (MA DEP) on April 12,
1999, by Guber & Sherman, Inc., the polentially responsible party. A Phase I
Environmental Site Assessment, including a Numerical Ranking System Scoresheet and
Trer Classification Jocumentation, was prepared by TGG Envirenmentat Tne. (TGGE)
and submitled to the MA DEP in April 2000, The Licensed Site Professional (LSP)
during this period was Cart Shapiro of TGGE. The Site was classified as Tier 11

FSL Associates, Inc. (FSL). with Byron Hugh Willis as LSP, prepared and
submitted a Remedial Abatement Measure (RANM) Plan, dated September 10, 2001, to the
MA DEP. The RAM Plan provided details on the following planned work: (1)
subsurface assessment activities, including a ground penetrating radar (GPR) survey; (2)
a preliminary Method 3 Risk Characterization: and (3) as necessary and appropriate, the
excavation and disposal of up to 300 cubic yards of contaminated soil. FSL prepared and
submitted three RAM Status Reports during the period February 8, 2002 to February 8,
2003.
In February 2003, GEC took over response actions at the Site, including the
completion of site assessment activities and a Method 3 Risk Characterization undertaken
as part of the RAM. Subsequent to the Method 3 Risk Characterization, a release
associated with an underground storage tank (UST) was discovered at the Site. An
Immediate Response Action (IRA) was conducted, which entailed the excavation and oft-
site disposition of petroleum-contaminated soil. Following the completion of excavation,
soil sampling and analysis indicated the continued presence of petroleum-contaminated
soil in the excavation pit. The new soil data is incorporated into the Method 3 Risk
Characterization by updating the original risk characterization. . The update did not
replace the original risk characterization i its entirety, but rather only those portions of
‘the original risk characterization relying on the soil exposure point concentrations for the
construction and utility exposure zones.

Based on the results of the original and updated Method 3 Risk Characterizations,
a conclusion was made that a condition of No Significant Risk of harm to health, safety,
public welfare and the environment had been achieved, assuming the implementation of
an Activity and Use Limitation. The current LLSP is Samuel W, Butcher of GEC.

3.0 RISK CHARACTERIZATION CONCLUSIONS

The results of the Risk Characterization are one of the bases for a decision
regarding the necessity for a remedial action and for selecting an appropriate Response
Action Outcome for the disposal site pursuant to 310 CMR 40.1000. A Method 3 Risk
Characterization was conducted to evaluate the risks of harm to health, welfare and the
environment associated with OHM at the disposal site. Risk of harm to safety was
“gvaluated—separately “as described in 310- GMR -40.0900.
Characterization’s conclusions and anv assumptions made, which would affect this AUL,
is provided below.

A summary of the. Risk..._..



3.1 RISK OF HARM TO SAFETY

Potential safety hazards, such as the presence of phystcal dangers and flammable
or corrosive conditions, were evaluated and it was determined that a condition of No
Significant Risk of harm to safely exists at tlus site.  This determination was made
without any assumptions regarding linnis or restrictions on future uses or activitnes at the

site.
3.2 RISK OF HARM TO HEALTH

Risk of harm to human health was characterized for the site using a Method 3
Risk Characterization. Assumptions limiting future activities at, and uses of, the Site
were considered during the course of the risk characterization, and are identified in
Sections 6.0 to 8.0, below. Exposure to soils was presumed to occur to each receptor
only during a six-month soil disturbance project. Otherwise, an assumption was made
that the soils remained covered by a permanent barrier. No gardening of edible produce
or single-family residential use was presumed to occur.

Human receptors identified for the human health risk characterization consisted of
the following: (1) future on-site adult workers; (2) future on-site construction workers;
(3) on-site utility workers; (4) current and future on-site adult and child visitors; (5)
current and future nearby adult workers, and; (6) current and future nearby adult and
child residents. Risks to nearby adult workers and nearby adult and child residents are
believed to be adequately represented by future on-site workers and current and future
on-site visitors, including children, which are the more sensitive receptors due to the
presumed relative levels of exposure. Therefore, risk estimates were calculated for on-
site workers, construction workers, utility workers, and visitors.

No total cumulative hazard index (HI) for any receptor exceeds the MADEP non-
cancer risk limit, no total cumulative excess lifetime cancer risk (ELCR) for any receptor
is greater than the MADEP's cancer risk limit, and no applicable or suitably analogous

- public health standards have been exceeded. As a result, no significant risk of harm to
human health for current and reasonably foreseeable conditions has been achieved for the
Site. The implementation of an Activity and Use Limitation is necessary to make these

findings valid.
3.3 RISK OF HARM TO PUBLIC WELFARE

Site conditions were evaluated to determine if a significant adverse impact to
public health may be experienced by a community in the vicinity of the Site. No
nuisance conditions, loss of property value, or unilateral restriction of the use of another

~persons-property-exists-for-the-subject-Site- In-addition; no- monetary-or-non-pecuniary
costs were identified, which are not otherwise considered in the characterization of risk of
harm to health, safety, and the environment but which may accrue due to the degradation
of public or private resources directly attributable to the release of OHM.

No soil or groundwater concentrations for any exposure point exceeded the
applicable Upper Concentrations Limit. A leve] of No Significant Risk of harm to public



welfare has been achieved for current and future conditions, without any assumptions
limiting future activity or use of the property.

34 RISK OF HARM TO THE ENVIRONMENT

A Method 3 Environmental Risk Characterization was conducted in accordance
with 310 CMR 40.0995. This characterization was conducted for all current and
reasonably foreseeable site activities and uses. Typically, an Environmental Risk
Characterization entails a Stage I Environmental Screening and a comparison of OHM
concentrations to Upper Concentration Limits provided at 310 CMR 40.0996. Because
no environmental receptors were identified for the Disposal Site, the Stage I
Environmental Screening was not conducted.

The nsk of harm to the environment was characterized by comparing the
concentration of each OHM to the Upper Concentration Limits {UCLs} in sotl and
groundwater, as described in 310 CMR 40.0996. For each OHM, no soil or groundwater
exposure point concentration exceeded its applicable UCL. The presence of non-aqueous
phase liquid (NAPL) having a thickness equal to or greater than one-half inch n any
environmental media is considered a level that exceeds UCLs. Following the completion
of soil excavation during the RAM, tlie maximum thickness of the free phase product
detected in -any monitoring well was one-eighth inch. Based on the foregoing, site

conditions do not exceed the UCL for NAPL.
The Method 3 Environmental Risk Characterization had a finding that No

Significant Risk of harm to environmental receptors, biota and habitats had been
achieved at the disposal Site. No limits on future activities and uses of the Site were
assumed during the Environmental Risk Characterization.

3.5 CONCLUSIONS OF RISK CHARACTERIZATION

A level of No Significant Risk of harm exists for safety. In addition, a level of No
Significant Risk of harm to health, public welfare, and the environment has been
achieved for current and reasonably foreseeable conditions. Limits on future activities
and uses of the Site were assumed during this risk ‘characterization. Acceptable and
inconsistent activities and uses, and obligations and conditions are identified in Sections
6.0 to 8.0, below. An Activity and Use Limitation must be implemented in order for

these findings to be valid.
4.0 DESCRIPTION OF AUL AREA

The property wherein the AUL will lie is addressed as 60 Cross Street East in

Somerville, Massachusetts. The Universal Traiisversé Mercator (UTN) coordinatesare— -

422326 meters north and 710504 meters east. The subject property consists of one parcel
comprising approximately 34,000 square feet. The AUL Area encompasses the entire
property. The subject Property is located in a mixed commercial / residential area, and is
situated between Cross Street East to the south and Garfield Street to the north.



5.0 REASONS FOR UTILIZING AUL

The AUL described in this opinion has been selected for implementation because
1w il not impact o restrict the present and long-term cxpected use of the site. The data
summarized in the reports identified in Section 1.0 show that the remaining contaminants
that trigger the AUL are located throughout the Property. A feasibility evaluation was
conducted for the Site. pursuant to 310 CMR 40.1020, demonstrating that, to the extent
possible. concentrations of OHM have been reduced to levels which approach
background conditons and which achieve a condition of No Significant Risk of Harm to
health, safety, public welfare, of the environment.

The most likely form of soil remediation to achieve background conditions would
consist of additonal soil removal throughout the entire Property.  Although
concentrations of OHM detected at the Property exceed background, in GEC’s opinion
the cost of reducing the residual levels of contamination to background would not be
justified by the minor benefits.

Due to the location of the property in an urban setting, the historic use of coal and
coal ash at the Property, and Site operations, the levels of PAHs and metals in the soils of
the Property are significant, and exceed published background concentrations. However,
in areas of the Property, the presence of PAHs and metals- may be attributable to
background conditions even though the levels of these OHM exceed published
background conditions.

Concentrations of OHM in the soils of the Site do not pose a risk of harm to
human health, safety, public welfare, or the environment under current or foreseeable
future conditions. To remove additional volumes of soil to achieve background is not
economically feastble given the time and expense that available remediation would
require, and the insignificant impact such remediation would have on the residual risk

associated with this contamination.
6.0 ACCEPTABLE ACTIVITIES AND USES FOR AUL AREA

In the opinion of the LSP, there exists for any foreseeable time a condition of No
Significant Risk of harm for certain activities.  These activities include any
manufacturing, industrial, or commercial use. Specifically, the acceptable activities and

uses for the Property include the following:
{a) Manufacturing, industrial and commercial uses;

(b) The construction and excavation related to construction, including the demolition
and / or reconstruction of site buildings and repair or replacement of pavement and

sidewalks;subject to-any relevant- eonditions or-obligations-listed -in-Section-8.0,.

below;
(c} If a landscaped area 1s constructed, it shall be constructed as follows depending on
the lznd vee 2nd associated activities:

2
1. Landscaped areas used as aesthetic enhancements within and around paved
areas and around buildings shall require no special construction provisions.
1. Landscaped areas created for recreational purposes (e.g. picnic or play areas)

[¢]



shall include a minimum of eighteen inches of clean fill and/or topsoil above
the underlying site soil. A marker layer consisting of filter fabric or similar
geotextile shall be placed below the clean soil horizon and above the
underlying site soil. The integrity of the cighteen inch clean soil harizon shall
be maintamed during future activities so long as the use remains recreational.

{d) The installation or repair of underground utilities. subject to any relevant
conditions or obligations listed in Section 8.0, below;

(e) Permitted uses and uses authorized by the Zoning Ordinances of the City of
Somerville, provided that said uses do not include inconsistent uses identified in

Section 7.0, beiow;

(f)  Such other activittes or uses which, in the Opinion of an LSP, shall present no
greater risk of harm to health, safety, public welfare or the environment than the
activities and uses set forth in this Paragraph; and

(g) Such other activities and uses not identified in Section 7.0 as being Activities and
Uses Inconsistent with the AUL. -

7.0  INCONSISTENT ACTIVITIES AND USES FOR AUL AREA

Inconsistent activities and uses for the Property are those which may result in a
condition of Significant Risk of Harm if allowed to occur. The inconsistent activities and

uses are identified below.

(a) Residential use, children’s school, children’s day caie, institutions, playground
and other active recreational uses unless constructed in a manner consistent W]th

paragraph 6 (¢)(ii) above; and

(b) Gardening or other agricultural use which utilizes these sotls for the cultivation of
edible plants.

8.0  OBLIGATIONS AND CONDITIONS FOR AUL AREA

There are obligations and conditions that must be undertaken or maintained at the
Property in order to maintain a condition of No Signiﬁcant Risk of harm at the site.

-‘These obligations-and conditionsinclude-the following: - : B

(a}) Soils must remain covered by pavement, landscaping, building foundations, or
similar barriers to inhibit exposure 1o thess soils. except during construction,
utility or other soil disturbance project;



(b)

(c)

(d)

9.0

Construction, non-emergency utility repair work, and other soil disturbance
projects must be conducted n accordance with a site-specific Sotl Management
Plan approved by a Licensed Site Professional. This includes excavations below
the murker layer w landscaped areas, but docs not melude surficial execavations
within the clean soil horizon above the marker layer;

Following excavation conducted during a construction, utiity or other soil
disturbance project, excavated site soils must be removed from the sie in
accordance with pertinent regulations, or retumed to the same iocation prior to the
completion of the project. If excavations are done in landscaped areas below the
marker layer, site soils must be returned below this faver or disposed off-site 1
accordance with pertinent regulations, and the marker layer replaced prior to

restoring the landscaped area; and

The ground covering, i.e., pavement, building foundation or similar barrier, must
be periodicaily inspected and maintained to ensure that exposure to these soils
does not occur under typical conditions when soils disturbance projects are not

conducted

For the purposes of this AUL, significant degradation requiring maintenance will
be deemed present if an area greater than 1 square foot (in total area across the
surface) is observed over which the paved surface has broken away exposing the

granular sub-base and/or underlying soil.

Note: In many instances, there may be safety and/or aesthetic reasons to
repait/replace the paved surface prior to reaching the exposure standards
identified within this AUL.

CONCLUSIONS

Based on the conclusions of the Risk Characterization referenced in this AUL

Opinion, and the tmplementation of the AUL discussed above, it is the opinion of the
LSP that a condition of No Significant Risk of harm and a Permanent Solution have been

achieved at the site.

This determination qualifies the site for a Class A-3 Response

Action Outcome Statement in accordance with 310 CMR 40.1046.

Respectfully submitted,

uel

Date:

utcher, L.S.P. #9185

8l refoyf




APPENDIX E

GZA’S 1997 CLASS A-3 RAO TEXT AND SELECT EXCERPTS
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PREPARED FOR:
Payless Cashways, Inc.
Kansas City, Missouri

PREPARED BY:
GZA GeoEnvironmental, Inc.
Newton Upper Falls, Massachusetts

August 1997
File No. 13307.33

\: (A

PHASE I COMPREHENSIVE
SITE ASSESSMENT
70 CROSS STREET

SOMERVILLE, MASSACHUSETTS
DEP RTN 3-0658

A2 RA0

Copynght © 1997 GZA GeoEnvironmental, Inc.
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320 Needham Street
Newron Upper Falls
Massachusetts 02164
617-963-0050

FAX 617-965-7769

A Subsidiary of GZA
GeoEnvironmental

Technologies, Inc.

‘
GZA

A Engineers and
GeoEnvironmental, Inc.

Scientists

August 14, 1997
File No. 13307.33-C,PC

Massachusetts Department of Environmental Protection
Bureau of Waste Site Cleanup

10 Commerce Way

Woburn, Massachusetts 01801

Re: Phase II - Comprehensive Site Assessment
Response Action Outcome Statement
70 Cross Street
Somerville, Massachusetts
Release Tracking Number 3-0658

Dear Sir/Madam:

On behalf of Payless Cashways, Inc., the site owner, GZA GeoEnvironmental, Inc. (GZA) has prepared this
Phase I Comprehensive Site Assessment Report and Response Action Outcome (RAO) Statement for the above
referenced site in Somerville, Massachusetts.

Phase II activities documented herein were conducted in accordance with our July 1996 Phase II Scope of Work,
This report is intended to address the requirements of a Phase II study as outlined in the Massachusetts
Contingency Plan (310 CMR 40.0830 er seq.). Based on the results of this Phase II Report, it has been
determined that the site meets the requirements for a Class A-3 RAO.

The original MCP Transmittal Forms associated with this submittal, including (1) a Comprehensive Response
Action Transmittal Form (BWSC-108: Phase II Completion Statement), (2) an Activity and Use Limitation
Transmittal Form (BWSC-113: and a certified copy of the AUL filing), and (3) a Response Action Outcome
Statement Transmittal Form (BWSC-104), have been submitted separately, but concurrent with this report.
Copies of these forms are presented in Appendix D of this report for easy reference.

¢ /-

n'W. O'Neill, Jr. Paul E. Reiter, LSP

Very truly yours,

GZA GEOENVIRONMENTAL, INC.

" Project Manager Consultant/Reviewer

N\ dgalim e (™

Michael M. Shaw, LSP
Associate Principal

Attachment: Report

GAI3307.ZS1M\13307-33. JWO\REPORTS\Zsl33¢l.doc

An Equal Oppanunity Eraplayer M/FAV/H
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1.00 INTRODUCTION

GZA GeoEnvironmental, Inc. (GZA) has prepared this Phase I - Comprehensive Site
Assessment Report and Response Action Outcome (RAQO) Statement for the Somerville
Lumber property at 70 Cross Street East in Somerville, Massachusetts (Site) on behalf of
Payless Cashways, Inc., the site owner. The investigation work described herein was
completed in accordance with our July 1996 Phase [T Scope of Work which was submitted
to the Massachusetts Department of Environmental Protection (DEP). Our Phase II study
and this report are intended to comply with the requirements of 310 CMR 40.0834 which
outlines the purpose and scope of a Phase II - Comprehensive Site Assessment under the
current Massachusetts Contingency Plan (MCP). This report also contains information
supporting a Class A-3 RAO. ‘

GZA completed a Supplemental Phase I - Initial Site Investigation of the 70 Cross Street
East property in August 1995 along with a Numerical Ranking System Scoresheet, a Tier
Classification Transmittal Form, a Phase I Completion Statement, and an LSP Evaluation
Opinion. These documents were submitted to the DEP in July 1995. The NRS scoring
indicated a Tier Classification of Tier II for the 70 Cross Street East property.

This report and the work described herein are subject to the Limitations contained in
Appendix A.

1.10 PHASE II OBJECTIVES

The purpose of a Phase II study, as defined under the MCP, is to further characterize the
type, quantity, and extent of oil and hazardous materials (OHM) in soil, groundwater, and
surface water; to evaluate the risk to public health and the environment associated with
potential exposure to Site OHM; and to provide data necessary to evaluate the need for and
appropriate types of remedial actions.

1.20 SCOPE OF WORK

Specific tasks included in our scope were:

. collection and analysis of groundwater samples from all existing monitoring wells;

. analytical testing of soil and groundwater for PAHs consistent with the evolving
TPH standards;

. completion of a public health and environmental risk characterization to evaluate

the level of human health and ecological risk potentially associated with exposure
to chemical constituents present at or from the site,



. assessment of whether this site has achieved RAQ Status, and
o preparation of this Phase Il report.
2.00 BACKGROUND

The following sections provide a summary of background information regarding the 70
Cross Street East Somerville Lumber facility located in Somerville, Massachusetts.

2.10 SITE DESCRIPTION

Somerville Lumber’s Somerville facility is comprised of three adjacent parcels located near
the intersection of Route 28 (the McGrath Highway) and Interstate 93 in a mixed
commercial/industrial and residential section of Somerville, Massachusetts. The 70 Cross
Street East property is the easternmost parcel of the three and is located between Garfield
Avenue and Cross Street East (Figure 1). Mystic Avenue and Interstate 93 are located to the
north, a recreation park is located to the east, Guber and Sherman, Inc., a metals
manufacturing firm is located to the south, and Garfield Avenue and the remainder of the
Somerville Lumber facility are located to the west of the site. The Mystic River is located
approximately 2,300 feet north of the site; the nearest residential property is located
approximately 250 feet southwest of the site.

The 70 Cross Street East property is occupied by two single-story wood buildings and one
two-story concrete block building. The area between the buildings is paved. This parcel is
currently utilized by Somerville Lumber as a lumber warehouse/receiving facility. A The
site is currently serviced by electric and gas. There are currently no USTs located on the site
property.

The site previously contained four USTs: a 5,000 gallon gasoline underground storage tank
(UST), a 5,000 gallon diesel UST, a 2,000 gallon No. 2 heating oil UST, and a 1,000 gallon
waste oil UST. All four tanks were removed from the site in August 1989 (See Section 2.40
Previous Studies: ATEC 1990). According to ATEC’s January 1990 report, the four USTs
were approximately 30 years old and were in poor condition. The USTs were formerly used
and operated by Wellington Service Corporation, the previous site owner, and were
abandoned in 1986 when Somerville Lumber acquired the site.

2.20 SITE BISTORY

The site is currently owned and operated by Payless Cashways, Inc. The 70 Cross Street
East property was purchased from Wellington Service Corporation, a crane service
company, by Payless Cashways/Somerville Lumber, Inc. in 1986. Somerville Lumber, an



independent company, was purchased by Payless Chashways, Inc. of Kansas City, Missouri
in 1984,

2.30 SITE TOPOGRAPHY. DRAINAGE AND GROUNDWATER FLOW

The study site slopes gently to the northeast towards Mystic Avenue. Based on the USGS
Boston North topographic map, the average elevation of the site is approximately 6 meters
above mean sea level. Drainage at the site is controlled by storm drains located in the
streets adjacent to the property.

As characterized in GZA’s Supplemental Phase I repott, the groundwater table is relatively
flat under the site; flow is likely controlled by local utilities rather than more regional
natural hydrogeologic controls (i.e. the Mystic River.)

2.40 PREVIOUS STUDIES

Real Estate Pre-Transaction Report (Geisser, 1986): The Geisser “21E Certification Report”
was conducted primarily in support of Somerville Lumber’s purchase of the property in
1986. Work completed included the installation of two monitoring wells, collection and
analysis of soil and groundwater samples and preparation of a brief report. Groundwater and
soil samples were collected from each monitoring well location and composited for analysis.
The composite groundwater and soil samples were analyzed for EP Toxicity metals (arsenic,
barium, cadmium, chromium, lead, mercury, selenium, and silver), VOCs, PCBs, and oil and
grease. Analytical results for the composite soil sample indicated that no VOCs or PCBs
were detected above the method detection limit and oil and grease was detected at 44,000
ppm. Analytical results of the composite groundwater sample indicated the presence of low
levels of several VOC:s (trichloroethene at 6 parts per billion (ppb), chlorobenzene at 25 ppb,
and benzene at 5 ppb.) PCBs were not detected above the method detection limit in the
composite groundwater sample. Results for the EP Toxicity tests for soil and groundwater
were not included with the report provided, and it is unclear whether or not the analysis was
performed. The report concluded that “there are no set standards, but it is our experience
that the results fall within acceptable limits.”

Real Estate Pre-Transaction Report (BCM, 1989): BCM Engineers, Inc. completed an
“Environmental Assessment” of the entire three parcel Somerville Lumber facility in March
1989. The work was completed in order to “identify any adverse environmental conditions,
suspect activities, and potential hazardous wastes or materials on or in the vicinity of this
site.” Work completed as part of this assessment included a review of available state, local,
and federal databases; a property history; interviews with employees; a review or available
information concerning previous reports conducted at the property; completion of a soil
vapor survey on the 70 Cross Street East parcel; and preparation of a report documenting the
results. The soil vapor survey, conducted in the vicinity of the four USTs at the 70 Cross
Street East property indicated soil gas concentrations above 10,000 ppm total volatile organic



compounds for each of the five soil gas points analyzed. BCM recommended that “ a
subsurface investigation should be performed to more thoroughly assess this property.”

Preliminary Site Assessment and Phase I Limited Site Investigation (ATEC, 1990): A
“Preliminary Site Assessment and Phase [ Limited Site Investigation” was completed by
ATEC Environmental Consultants of Plymouth, Massachusetts on the Site property in
January 1990. Work documented in the report includes the completion of a Preliminary Site
Assessment, a Phase I Investigation, and a Short Term Measure (involving the removal of
the four USTs; see below.)

The scope of services for the Preliminary Site Assessment included a field reconnaissance,
interviews with knowledgeable personnel, a review of available records at state and local
agencies, and the review of existing plans, reports, and documents concerning the property
history. Information obtained during the Preliminary Site Assessment indicated that the
property was formerly operated by a crane service company from 1952 to 1986, and that their
activities included “significant historical use of USTs.” File review information indicated
that several MCP sites were located in the area of the property and may potentially impact
the site. Based on these results, ATEC recommended the completion of a Phase 1
investigation.

The scope of services for the Phase I Investigation included the installation of four
monitoring wells, collection and analysis of groundwater and soil samples, and the
completion of a Preliminary Environmental Site Assessment Form. Work completed as part
of the Phase I indicated soil and groundwater contamination, apparently caused by the USTs
on the 70 Cross Street East property. Three soil samples collected from test borings MW-1
through MW-3 were analyzed for VOCs, TPH, and metals. TPH concentrations ranged from
75 ppm at MW-1 to 440 ppm at MW-3. VOCs detected included ethylbenzene at a
concentration of 0.024 ppm in soil sample MW-2A and chlorobenzene at concentrations of
0.057 ppm and 0.022 ppm in MW-2A and MW-3A, respectively. Low levels of arsenic,
barium, chromium, lead, and mercury were detected in all three soil samples. Groundwater
samples were collected from each of the four monitoring wells and analyzed for TPH, VOCs,

-and metals. TPH was only detected in monitoring well MW-4 at a concentration of 5 ppm.

VOC results indicated detectable levels of several compounds in groundwater associated
with petroleum products in monitoring wells MW-1 through MW-3. The highest
concentration was 8 ppm of chlorobenzene detected in monitoring well MW-3. RCRA-8
metals including arsenic, chromium, lead, and barium were detected in monitoring wells
MW-1 through MW-4. The highest concentration detected was for lead at 0.042 ppm in
MW-3 and 0.04 ppm in MW-1. The report concluded that the Phase I Report, along with the
Interim Site Classification Form, should be filed with the DEP.

Short Term Measure (ATEC, 1990): The scope of services for the Short Term Measure
(STM) included the removal of four USTs located at the 70 Cross Street East property.
Tanks removed included a 5,000 gallon gasoline UST, a 5,000 gallon diesel UST, a 2,000
gallon No. 2 heating oil UST, and a 1,000 gallon waste oil UST. According to the report, the
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four USTs were approximately 30 years old and were formerly used and operated by
Wellington Service Corporation, a crane service company, who owned the property prior to
1986. The tanks were removed in August 1989.

The report indicates that the tanks were in poor condition and that contaminated soils (based
on olfactory observations) and free floating product (“which was contained by a clay layer”)
were observed during the excavation. The report indicates that “field screening of samples,
obtained from the excavation, with the HNu photoionization detector revealed levels from 0
ppmto 10 ppm.” One soil sample was collected from the excavation and analyzed for VOCs
and TPH. Results indicated that no VOCs were present above the method detection limit and
700 ppm of TPH was detected.

Supplemental Phase I Initial Site Investigation (GZA, 1995): GZA conducted a Supplemental
Phase I - Initial Site Investigation of the 70 Cross Street East property in July 1995 which
included a review of previous studies and performance of a limited subsurface investigation
to determine the nature and extent of any residual contamination in soil and groundwater.
The scope of services for this report included a soil gas survey, four soil borings and soil
sampling, three checkwell installations, and groundwater sampling and analysis.

In total, 16 soil gas samples were collected as part of the soil gas survey and analyzed in the
field for VOCs via GC Screening techniques. Aromatic VOCs associated with petroleum
hydrocarbons were detected in twelve of the sixteen samples analyzed. Detected VOCs
included methyl-tert-butyl ether (MTBE), benzene, toluene, ethylbenzene, and xylene. Total
VOC concentrations ranged from 0.34 ppm in SG-13 to 28.9 ppm in SG-2; the highest
concentrations were detected within and southwest of the former tank excavation.

Nine soil samples were collected during test boring activities and analyzed for volatile
petroleum hydrocarbons (VPH), TPH, VOCs, and RCRA-8 metals. Concentrations of VPH
ranged from 0.18 ppm to 410 ppm in soil samples collected from test borings SS-1 through
SS-4.  The highest concentration was detected southwest of the tank excavation.
Concentrations of TPH ranged from not detected to 850 ppm. The highest concentration was
detected within the tank excavation. Concentrations of VOCs ranged from not detected to
2.97 ppm, with the highest concentrations detected south of the tank excavation. VOCs
detected included benzene, toluene, ethlybenzene, xylene, and chlorobenzene. Low levels of
the RCRA-8 metals chromium, lead, and barium were detected in soil samples SS-2, S-2 and
SS-4, S-2 (both 4-6 foot samples).

Groundwater samples were collected at seven monitoring points across the site and were at
analyzed for VPH, TPH, VOCs, and RCRA-8 metals. VPH concentrations ranged from
0.019 ppm to 16 ppm with the highest levels detected north of the tank excavation.
Concentrations of VOCs ranged from not detected to 2.1 ppm with the highest concentration
detected southwest of the tank excavation. VOCs detected include benzene, toluene,
ethylbenzene, xylene, chlorobenzene, and dichlorobenzene. Chlorobenzene was detected at a
concentration of 2.1 ppm in monitoring well MW-3 and 0.87 ppm in monitoring well MW-2,
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which are above the MCP Method 1| GW-3 standard of 0.5 ppm for this compound. All
other VOC concentrations were below the appropriate MCP Method 1 GW-3 standards.
Low levels of arsenic, chromium, lead, and barium were detected in monitoring wells MW-1
through MW-4 and CW-1.

Tier Classification (GZA, 1995): A Numerical Ranking System (NRS) Scoresheet was
completed as part of the Supplemental Phase I study. The NRS scoring indicated a Tier
Classification of Tier II for the 70 Cross Street Property.

3.00 FIELD EXPLORATIONS

GZA completed field work for the Phase II study in November 1996. The work was
completed in general accordance with our July 24, 1996 Phase I Scope of Work, which
was submitted to the DEP in accordance with the MCP. Our field program included
groundwater sampling and analysis and shallow soil sampling and analysis. Exploration
locations are shown on Figure 2. The following sections describe the field program.

3.10 GROUNDWATER SAMPLING AND ANALYSIS

On August 14 and 15, 1996 groundwater samples were collected from MW-1, MW-2,
MW-4, and CW-3. No sample was collected from CW-1 because it had been destroyed.
On August 30, 1996 a groundwater sample was collected from MW-3, which had been

- covered by pallets of lumber on the previous visit. In addition, an attempt was made to

sample CW-2, but it did not recharge in a reasonable amount of time after the standing
water in the well was purged. A sample was collected from MW-A' in place of CW-2.

Prior to GZA’s sample collection, three times the initial volume of water was evacuated
from each well to enable acquisition of a representative sample of formation water. Wells
were allowed to recharge prior to sampling. All samples were kept in an ice-packed cooler
and were delivered to GZA’s ECL following chain-of-custody protocols. All groundwater
samples were analyzed for volatile organic compounds (VOCs) via EPA Method 8020 and
total petroleum hydrocarbons (TPH) via EPA Method 8015. Samples MW-1, MW-2 and
MW-3 were also analyzed for TPH via EPA Method 8100, polyaromatic hydrocarbons
(PAHs) via EPA Method 8270, and arsenic, chromium, lead, barium, and mercury.
Samples destined for metals analysis were filtered and acid-preserved in the field. A
summary of groundwater analyses for target compounds with at least one detection is
included in Table 1; laboratory data sheets are included in Appendix B.

3.20 SOIL SAMPLING AND ANALYSIS

: During completion of the Phase II lnvestigatioh, a monitoring well was found in the vicinity of CW-2.
This well had not been encountered during previous investigations and is believed to be from the work
completed by ATEC in 1990 and improperly located on plans from ATEC's work provided to GZA.
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On August 30, 1996 shallow soil samples were collected from two locations (SS-1 and SS-
2). Continuous samples were collected using a 2-inch-diameter split spoon that was hand
driven to depths of 4 feet. On November 1, 1996 a 0 to 2 foot sample was collected from
SS-1A, located adjacent to SS-1. Samples were stored in an ice-packed cooler and
transported to GZA’s ECL following chain-of-custody protocols. Al samples were
analyzed for TPH via EPA Method 8100 and PAHs via EPA Method 8270.

A summary of soil analyses for target compounds with at least one detection is included in
Table 2; laboratory data sheets for soil analyses are included in Appendix C.

4.00 HYDROGEOLOGIC CONDITIONS

This section describes the regional and site hydrogeologic conditions which govemn
contaminant migration at the site. Site and regional hydrogeology have been characterized
using information gathered during our Phase I and II studies as well as data from previous
studies of the site and surrounding areas.

4.10 _STTE GEOLOGY

Subsurface conditions in the site area are characterized by approximately 3 to 4 feet of
granular fill materials underlain by silty clay deposits. The granular fill materials are
comprised primarily of sand with varying amounts of gravel and silt and trace amounts of
brick, concrete, wood, and asphalt. The silty clay deposits contain trace amounts of gravel
and brick. A fibrous peat layer was observed within the silty clay deposits in ATEC’s test
borings MW-1 and MW-2. The clay unit is believed to be part of the “Boston blue clay”
unit that exists throughout much of the surrounding Boston Basin and has been reported by
others to be more than 30 feet thick in certain locations. The bottom of the clay unit was
not encountered during any of the subsurface explorations completed at the site. The clay
layer is viewed as a barrier to vertical migration of any contaminated groundwater and thus
the practical bottom to the study area.

4.20 SITE HYDROGEOLOGY

The hydrogeology of the Site appears to be largely controlled by the configuration of the
overburden deposits and local topographic/drainage patterns. Groundwater flow patterns and
hydraulic properties are discussed in the following sections.

4.21 Groundwater Flow Patterns and Direction

Regional groundwater flow in the area of the site is to the northeast, with the
Mystic River as the primary discharge point. Localized flow within the Site is likely
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influenced by local heterogeneous subsurface materials resulting from past filling operations,
irregular topography, and underground utilities. Data was also collected on several other dates
as indicated on Table 3 and this information indicates similar trends. Overall, the data
reveals a relatively flat groundwater surface with no apparent (local) dominant flow direction.

4.22 Hvdraulic Properties

The primary hydraulic properties relevant to groundwater flow at the Site include:
hydraulic gradient (i), hydraulic conductivity (K), and porosity. Hydraulic gradient, which is
the slope of the groundwater potentiometric surface (i.e., the change in groundwater elevation
over a change in distance), is unitless. Hydraulic conductivity, which measures the efficiency
with which water moves through an aquifer material, is a function of both the fluid (water)
and the soil matrnx through which it flows, and is measured in distance per unit time, most
commonly feet per day. Porosity, which is the ratio between the relative volume of void
space to the total soil volume, is measured in percent.

Hydraulic gradient is typically calculated as the slope of the potentiometric surface of
the groundwater as represented by contours of water table elevation. Based on groundwater
elevation measurements taken on August 30, 1996, the horizontal hydraulic gradient at the
site is estimated to range from 0.004 to 0.005 feet/feet. An average hydraulic gradient of
0.004 feet/feet for the site will be used in subsequent calculations. Hydraulic conductivity
for the fill was estimated to be 1 feet/day. This estimate is based on published hydraulic
conductivity values for similar soil types.

The porosity of soils is the measure of the relative volume of void space; this property
is used in estimating groundwater pore velocities. Porosity has relatively minor variability
compared to other hydraulic parameters, with soil porosities typically ranging between 25 and
55 percent (0.25 and 0.55). It should be noted that the porosity values may not reflect the
actual pore space available for groundwater flow. Under field conditions, a percentage of the
water in pore spaces is tightly held to the surface of soil grains by surface tension, thus
reducing the active pore spaces. Effective porosity is the ratio of void space through which
groundwater flow can occur to the total volume of soil. Based on the grain size
characteristics of soils from the Site and inferred relative densities from Standard Penetration
Test blow counts, we have estimated an effective porosity of approximately 0.3 for the sand
deposits at the Site. '
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4.23 Groundwater Flow Rates

" The estimation of the quantity of groundwater flow through a site is an important
component of any hydrogeologic study, and directly impacts the assessment of possible
chemical migration and the estimated impacts to downgradient receptors. For this study, the
total groundwater flux through the shallow overburden soils at the Site was estimated using a
form of Darcy's Law which is based on site-specific hydraulic properties. Darcy's Equation
for fluid flow through a porous medium is:

Q=KiA
where:
Q = flow rate (feet3lday)
K = aquifer hydraulic conductivity (feet/day)
i = hydraulic gradient (feet/feet)
A = aquifer area through which flow occurs (feet’)

The hydraulic conductivity assumed for this analysis was based on literature values of
similar soil types” (1 feet/day). The average hydraulic gradient measured at the Site (0.004 as
outlined above) was used in the computations. To calculate the cross-sectional area for
groundwater flow we assumed a saturated thickness of 10 feet (which represents the
approximate thickness of material at the site saturated with contaminated groundwater) and
an estimated flow width of 160 feet which is the approximate width of the disposal site.
These assumptions yield an estimated value of approximately 6.4 feet’ /day or approx1mately
0.03 gallons per minute (gpm).

Another form of Darcy's Law can be used to estimate the average rate of groundwater
transport, referred to as transport or seepage velocity. The equation is:

V = Ki/n
where:
\Y% = transport velocity
K = hydraulic conductivity
i = hydraulic gradient
n = effective porosity

Using the values outlined above, the groundwater transport velocity is estimated to be about
0.01 feet/day (5 feet/year). Note that contaminant transport rates would be lower than this
estimated value due to the effects of retardation.

2 Freeze, R.A. and J.A. Cherry. 1979 Groundwater. Prentice-Hall, Inc. 604 pp.
Fetter, C.W. 1980 Applied Hydrogeology. Charles E. Merrill Publishing Company. 488 pp.
9
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5.00 NATURE AND EXTENT OF CONTAMINATION

This section summarizes the nature and extent of contaminants detected at the Site.
Contaminant distribution is influenced by factors such as the physical and chemical
properties of the constituents, the nature and location of sources, and site characteristics such
as geology, hydrology and topography. The types and properties of chemicals detected at the
Site are discussed below, followed by a summary of their d.lSU‘lbLlllOﬂ within environmental
media and an assessment of potential migration.

5.10 CONSTITUENT TYPES AND PROPERTIES

To evaluate the fate and transport of chemicals in the environment, it is important to identify
the physical and chemical properties which influence these processes. General definitions of
physical properties are discussed below, followed by a description of the characteristics of
certain constituent classes.

5.11 Physical Properties

Physical properties of chemical compounds are important factors in evaluating their
environmental distribution and movement. The properties (as defined below) of a given
chemical represent behavior of a pure compound under laboratory conditions. These data are
used in conjunction with information on environmental conditions to evaluate the fate of
environmental contaminants. Selected physical properties are defined below:

o Specific Gravity: The specific gravity of a chemical is the ratio of the mass of a given
volume of the chemical to an equal volume of water at a specified temperature, usually 4
or 20 degrees centigrade. As such, specific gravity is a relative measure of density,
Compounds with specific gravities of greater than 1.0, if they are relatively immiscible
with water, will separate as a sinking phase. Immiscible compounds with specific
gravities less than 1.0 will tend to float on water.

e Water Solubility: The solubility of a chemical in water is the maximum amount of
chemical that will dissolve in pure water at a specified temperature and pressure. Water
solubility is a general predictor of a chemical's potential mobility and distribution in the
environment. Chemicals with moderate to high solubility (greater than 100 mg/l) can
leach rapidly from soils into groundwater, and once there are generally mobile.

e Vapor Pressure: The vapor pressure of a liquid or solid is a relative measure of its
volatility in its pure state. This value expresses the pressure of the gas phase of the
compound in equilibrium with the liquid or solid phase of a compound at a given
temperature. This pressure is directly proportional to the compound concentration in air.
Vapor pressure is important in evaluating the migration of chemicals to air from other
environmental media, but factors such as temperature, wind speed, water solubility, and
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degree of adsorption also play key roles. Chemicals with vapor pressureé greater than 10
mm mercury are considered to be highly volatile.

e Henry's Law Constant: Henry's Law Constant is another measure of chemical volatility.
It is expressed as the ratio of the concentration (partial pressure) of a chemical in air to the
chemical's concentration in solution, taking into account not only vapor pressure, but also
solubility and molecular weight. The higher the Henry's Law Constant value, the greater
the rate of volatilization. Chemicals with low Henry's Law Constants are more likely to
remain in soils and be subject to other transport processes. In general, compounds with
values below 10 (atm-m’/mol) would not be highly volatile and would have a greater
potential for movement into groundwater.

» Organic Carbon Partition Coefficient (Koc): This value is a measure of the relative
sorption potential for organic compounds. The Koc indicates the tendency of an organic
chemical to be adsorbed onto soils and sediments. This value is expressed as the ratio of
the amount of chemical adsorbed per unit weight of organic carbon to the chemical's
concentration in solution at equilibrium. A chemical with high Koc (greater than
1,000 ml/g) may exhibit a high sorption potential in soils and is less likely to leach into
groundwater and will tend to migrate slowly. Koc values of less than 100 ml/g indicate
that the chemical may have a high potential to leach into groundwater and migrate with
groundwater flow.

5.12  Constituent Types

Four major classes of chemicals were detected at the site: VOCs, SVOCs, PHCs, and
metals. The individual characteristics of these four groups of compounds are described

below. Table 4 provides a summary of the chemical properties of the compounds detected at
the site.

5.12.1 Volatile Organic Compounds

VOCs are termed “volatile” because of their tendency to vaporize at
environmental temperatures and pressures. The VOCs observed in the study area include
members of two subclasses: aromatic compounds and chlorinated compounds.

Volatile aromatic compounds detected in samples include benzene, toluene,
ethylbenzene and xylenes (collectively known as BTEX). These constituents are common
components of petroleum products (gasoline, lubrication and fuel oil, etc.), paints, paint
thinners, adhesives, and industrial solvents. Aromatic hydrocarbons are generally less dense
than water and, thus, would tend to “float” on the water table as LNAPL once their solubility
is exceeded. Such high concentrations of aromatic hydrocarbons have not been observed at
the site. Aromatic hydrocarbons have moderate solubility values with the exception of
benzene, which has a relatively high solubility value. Volatilization may play a significant
role in the transport of this chemical class, as Henry's Law Constants range around 10 atm-
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m’/mol and vapor pressures range from 10 to 100 mm Hg. Aromatic hydrocarbons display a
moderate degree of adsorption to particulate surfaces (Koc = 100 - 1,000 ml/g); benzene has
the lowest Koc (83 ml/g) and ethylbenzene the highest (1,000 ml/g). Therefore, most
compounds in this sub-class have the potential to leach from soils and to migrate via surface
water or groundwater.

Volatile chlorinated compounds are typically denser than water, and thus,
would tend to “sink” below the surface of the water table once their solubility is exceeded.
Such high concentrations of chlorinated VOCs have not been observed at the site. -Many of
these compounds are widely used as degreasing agents in industry. Aqueous solubility values
for chlorinated compounds are high (generally greater than 1,000 mg/l). Koc values for the
compounds range from about 3 to 160 ml/g, and vapor pressures range from 10 to 1,000 mm
Hg. Adsorption to particulate matter is moderate, at best. Therefore, this subclass has the
potential for migration in water. With Henry’s Law Constants ranging from 107 to 107,
volatilization is an important transport process for surficial constituents. Chlorobenzene is
the only chlorinated compound detected at the site.

5.12.2 Semivolatile Organic Compounds (SVOCs)

SVOCs detected at the site include the polynuclear aromatic hydrocarbons
(PAHs)  1-methylnaphthalene,  2-methylnaphthalene,  acenaphthene,  anthracene,
benzo[a]anthracene, benzo[a]pyrene, benzo[b]fluoranthene, benzo[g.h.ijperylene,
benzo[k]fluoranthene, chrysene, fluoranthene, fluorene, indeno[l,2,3-cd]pyrene,

- phenanthrene, and pyrene. PAHs may be constituents of fuel oils, or lubricants, and are by-

products of internal combustion engines and coal burning. PAHs are also commonly found
as components of urban fill matenal. Their behavior is variable and dependent on the number
of rings in the molecular structure. Vapor pressures range from 107 to 107 mm Hg and
Henry’s Law Constants range from 10™ to 10° atm-M’/mol. Water solubility is typically
relatively low, and decreases with the number of rings. Because of the relatively high Koc
value, adsorption to organic particulate matter is an important factor in environmental
transport of these compounds; their affinity for organic matter generally increases as the
number of rings increases. Atmospheric transport of PAHs is possible. This generally occurs
by adsorption onto wind-blown particulate matter, but some of the PAHs with relatively low
molecular weights display limited volatility.

5.12.3 Petroleum Hydrocarbons

In addition to the aromatic and SVOC compounds described above, PHCs
are also common constituents of gasoline and fuel oils. PHCs include primarily alkanes,
alkenes, and cylco alkanes. Most of these compounds are not on the list of standard
analytes for laboratory testing so their concentrations are not reported. In total, these
constituents comprise the majority of hydrocarbons in gasoline and fuel oils. They are less
dense than water and relatively insoluble. Lower molecular weight PHCs are relatively
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volatile and are not strongly sorbed to soils. Heavier PHCs often exhibit high Koc values
indicating a strong tendency toward adsorption to organic matter in soil.

5.12.4 Metals

Metals detected at the site include arsenic, barium, chromivm, lead, and
mercury. Since most metals are naturally occurring elements, soils and groundwater will
contain natural background concentrations of these constituents. Establishment of site-
specific background levels is complicated by the inherent variability in subsurface materials.

Physical and chemical properties affecting the distribution and transport of
metals are variable among the individual metals species. Many metals are relatively insoluble
in groundwater and show little environmental mobility. Their solubility and mobility are
affected by a variety of factors including the pH, redox potential of the solution, the presence
of other chemical species, and the valence state of the constituent in question. However,
metals are typically more soluble in acidic environments.

5.20 DISTRIBUTION OF CONTAMINANTS

Available data on site operations and information regarding the distribution of chemical
constituents in soil and groundwater indicates that contaminants reported at the site likely
originated from the USTs formerly located on the property. Given that the USTs have been
removed, the source of contamnination are likely historical. A discussion of the overall
distribution of contaminants (based on Phase I and 1I data) is presented below. Summary data
for groundwater and soil are presented in Tables 1 and 2, respectively.

3.21 Soil

During completion of GZA’s Supplemental Phase 1 and Phase II Investigations a
total of fourteen soil samples were collected and analyzed for a combination of VOCs TPH
and PAHs. Nine samples were analyzed for VOCs via EPA Method 8020, six samples were
analyzed for volatile hydrocarbons (TVH) via EPA Method 8015, five samples were analyzed
for PAHs via EPA Method 8270, five samples were analyzed for metals, and ten samples
were analyzed for TPH via Modified EPA Method 8100.

VOCs were detected in six of nine soil samples from the site at relatively low
concentrations (with total VOC concentrations ranging between 0.02 to 3.0 mg/kg). The
highest concentrations were detected in SS-4, S-2 (located within the area of the former UST)
and SS-2, S-2 (located southwest of the area of the former UST). Specific constituents
detected included benzene, ethylbenzene, toluene m & p xylenes and chlorobenzene.

Total volatile hydrocarbons were detected in all six of the samples analyzed with
concentrations between 0.018 ppm (SS-1, S-1) and 410 ppm (SS-2, S-2) and averaging
approximately 108 ppm.

13



PAHs were detected in three of the five samples analyzed with the maximum
concentrations for most of the PAHs being detected in sample SS-1 located in the western
comner of the area formerly occupied by the UST.

TPH was detected in seven of the ten samples analyzed with concentrations ranging
between 48 ppm (SS-1 0’-2") and 2,100 ppm (SS-2 2’-4’) and averaging approximately 530
ppm.

Selected soil samples were analyzed for arsenic, barium, chromium, lead and
mercury. Arsenic was detected in three of five samples with concentrations up to 6.5 ppm,
barium was detected in five of five samples with concentrations up to 47.6 ppm, chromium
was detected in five of five samples analyzed with concentrations up to 21.2 ppm, lead was
detected in five of five samples with concentrations up to 225 ppm, and mercury was detected
in three of three samples analyzed with concentrations up to 2.11 ppm. All of these
concentrations are within the background levels reported in literature for the Eastern United
States.” These background concentrations are 73 ppm for arsenic, 1,500 ppm for barium,
1,000 for chromium, 300 ppm for lead and 3.4 ppm for mercury.

Based on the analytical results of the soil samples collected, it is apparent that
residual soil contamination at the site is relatively minor in magnitude and is limited to the
area of the former UST which was formerly located between the two main buildings on the
property (See Figure 2).

5.22 Groundwater

During completion of GZA’s Phase 1 and Phase II Investigation, we collected a total
of 17 groundwater samples from the eight monitoring wells at the site. Groundwater samples
were analyzed for VOCs via EPA Method 8020 (seventeen samples), PAHs via EPA Method
8270 (three samples), TVH via EPA Method 8015 (seventeen sarnples), TPH via modified
EPA Method 8100 (cight samples) and metals via standard EPA methodologies (eight
samples). The analytical results indicated low levels of contamination in each of the
monitoring wells installed within the Site and do not indicate the presence of a distinct
plume.

VOCs were detected in fifteen of seventeen groundwater samples collected from the
site at relatively low concentrations (with total VOC concentrations ranging between 0.0013
ppm top 9.86 ppm. The highest concentrations of VOCs were detected in a sample collected
from MW-3 located adjacent to the area where the USTs were formerly located. The VOCs
detected and concentrations are presented on Table 1. TVHs were detected in thirteen of
seventeen samples analyzed with detected concentrations ranging between 0.01 to 16 ppm
with an average of 2.1 ppm. Two of the PAHs analyzed for were detected at two locations

3 “Element Concentrations in Soils and other Surficial Materials of the Conterminous United States™,
{USGS Paper 1270, 1984). Data for Eastern United States
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(MW-1 located east of the former UST area and MW-3 located southwest of the former UST
area).  Concentrations of the two PAHs detected (1-methylnaphthalene and 2-
methylnaphthalene) were low and ranged up to 0.075 ppm. TPH was detected in four of the
eight samples analyzed with detected concentrations averaging 2.4 ppm and ranging between
0.25 and 5 ppm. Metals detected in groundwater samples collected from the site include
arsenic (up to 0.041 ppm), barium (up to 0.2 ppm), chromium (up to 0.03 ppm) and lead (up
to 0.042 ppm).

5.30 BACKGROUND LEVELS

PHC, BTEX and metals can be found in soils and groundwater due to sources which fall
within the definition of “background” within the MCP (e.g., due to fill materials containing
coal or wood ash or petroleum residues incidental to normal operation of motor vehicles).
For the purposes of this study, however, and due to the lack of available definitive evidence
to the contrary, we have conservatively assumed that “background” levels for these
contaminants would be generally below detection limits at the 70 Cross Street Site. The one
exception to this is for metals in soil. As indicated above, we have used published USGS
information for average metals concentrations in soils in the Eastern United States as a
benchmark for assessing potential soil impacts at the site.

5.40 MIGRATION PATHWAYS AND FATE OF CONTAMINANTS

Contaminants released to the environment may migrate via a variety of transport mechanisms
through various media (air, soil, groundwater, and surface water) potentially affecting
environmental or human receptors. Thus, the evaluation of the migration potential and
ulumate fate of chemicals represents a key element of the Phase II investigation. At the 70
Cross Street East site, migration through groundwater has been identified as the principal
transport mechanism for site contaminants. The following sections discuss migration
pathways, and general and chemical-specific transport and attenuation mechanisms for
constituents detected during the investigation, focusing primarily on groundwater related
factors.

5.41 Migration Pathways

The primary transport pathway at the site is groundwater flow. Regionally,
groundwater in the site area flows to the northeast, with the Mystic River as the primary
discharge point. Migration through the soil is also a potential transport route; however,

5.42 Transport Mechanisms

Chemical constituents can enter the groundwater flow regime via percolation of
discharged liquids, or the infiltration of precipitation through contaminated soil. Once
chemicals enter the groundwater they can be transported by two mechanisms: advection and
dispersion.
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Advection involves the transport of dissolved constituents by the bulk motion of
groundwater flow. Absent attenuation mechanisms (discussed below), dissolved constituents
can be assumed to flow in the direction of groundwater flow at an average rate equal to the
groundwater pore (transport) velocity. Two types of dispersion, chemical and mechanical,
act to spread chemicals in groundwater. Transport via chemical diffusion is an extremely
slow process driven by concentration gradients. Mechanical dispersion is governed by soil
characteristics described by dispersion coefficients. Generally, chemical migration via
dispersion can be considered limited in comparison to advective transport. Therefore, for the
purpose of evaluating contaminant transport at the site, dispersion was considered to be
negligible and only advection was considered as the governing transport mechanism.

5.43 Attenuation Mechanisms

There are a number of processes which operate to reduce chemical concentrations in
the groundwater as it migrates through the subsurface. These include dispersion, which acts
as a dilution process to reduce chemical levels (and which has been considered negligible as
described above}, as well as adsorption, biodegredation, and volatilization.

Adsorption is the temporary or permanent immobilization of constituents by
attachment to solid substrates. Adsorption is generally the most significant attenuation
mechanism for metals and high molecular weight organic compounds migrating through
soils. Primary adsorption sites include organic matter, which is present at variable levels
within essentially all soils, and colloidal particles. The magnitude and rate of adsorption is a
function of the chemical nature of the constituents, the nature and availability of the solid
substrate, and the concentration of the constituent. Biodegredation is the transformation of
organic compounds by microorganisms present in the soils. The rates and by-products of
biodegredation can be highly variable depending upon the nature of chemicals present, the
species of microorganisms, availability of nutrients, and general groundwater chemistry.
Volatilization is the transformation of a chemical from the solid or liquid phase to the

- gaseous state, thus reducing chemical concentrations in the source material.

5.44 Site-Specific Migration Issues

Petroleum constituents found in groundwater within the Site will migrate to some
extent with groundwater flow. The rate of contaminant migration will be controlled by
groundwater transport velocities (see Section 4.23) and adsorption effects.

For the VOCs of concern at the Site, adsorption will reduce the transport velocity of
the contarninants relative to groundwater pore velocities, This reduction, often termed a
retardation factor, is a function of soil organic carbon content, contaminant properties, and
physical characteristics of the soil mass. For the BTEX compounds in sand and gravel strata,
retardation factors are generally low to moderate in magnitude, ranging from about 1.5
(where the contaminant takes 50 percent longer to reach a given distance) to 4.5 (where it
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takes about 350% longer). Retardation factors for heavier weight petroleum constituents,
including PAHs, are significantly longer. Even if we ignore adsorption effects, the estimated
travel time to the Mystic River is over 450 years, base on a travel distance of 2,300 feet and a
groundwater pore velocity of 5 feet/year.

During the time it takes the contaminants to reach the Mystic River, Site
contaminants will be subject to biodegradation. Numerous recent studies indicate that
biodegradation of aromatic hydrocarbons by naturally occurring microbes can attenuate
concentrations to the point where no significant migration occurs beyond the source area.
This process, sometimes termed “intrinsic bioremediation”, has been endorsed by a number
of regulatory agencies as a viable remedial alternative at petroleum sites. For the 70 Cross
Street Site, the effects of natural attenuation will reduce concentrations of petroleum
constituents over time and limit any off-site impacts.

5.45 Estimating Contaminant Concentrations at Possible Receptors

While the above analysis (Section 5.44) is qualitatively sound, the quantitative
variability of the above discussed mechanisms is significant. As such, and given the
difficulty of numerically predicting the magnitude of attenuation effects on the compounds
observed at the Site, these processes were not considered in predicting concentrations at
potential receptors. Therefore, the projected chemical concentrations estimated at the
potential receptors presented herein are considered to be conservative, i.e. an overestimate of
the chemical concentrations which would actually be expected.

The potential receptor for contaminants migrating in groundwater at the Site is the
Mystic River. To evaluate potential impacts on the river from groundwater flowing from the
Site, a mass balance approach was employed. This approach conservatively projected
contaminant concentrations in the river based on flow estimates determined from a tidal study
completed on the site. As indicaied above, attenuation mechanisms were ignored in this
analysis, as a conservative measure.

The mass balance approach for estimating concentrations at the Brook reduces to the
following equation.

xC
Ce = (O s)
Or
Where:
Cr = Concentration at receptor (Mystic River).
Qs = Groundwater flow rate at the site.
Cs = Average concentration in source area.
Qr = Receptor (River) flow
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The ratio of source concentration to receptor concentration, often termed the dilution
factor, would be represented by:

G _ e

Cr O

This method is also conservative because it does not take into consideration, dilution
due to infiltration which occurs between the site and the river, which may be substantial due
to the distance to the river. Site/source flow was calculated to be approximately 96 ft’/day
(0.48 gpm) in Section 4.33. The flow in the Mystic River was estimated based on 69 ft’/sec.
This flow rate was estimated based on a drainage area for the Mystic River of 62.7 square
miles (mi®) (conservatively estimated from the USGS Boston North Topographic
Quadrangle) and an average flow rate factor of 1.1 cubic feet per second per square mile
(cfs/mi’) (based on USGS hydrologic information for the Mystic/Malden river system). As
a conservative step, we only used one half of the estimated flow in the Mystic River or 34
ft’/sec (48,960 ft*/day). These estimates yield a conservative dilution factor of approximately
510 for average source area concentrations.

6.00 RISK CHARACTERIZATION

GZA GeoEnvironmental, Inc., (GZA) has completed a characterization of the risk of harm

to health, safety, public welfare, and the environment associated with potential exposures
to oil and/or hazardous material (OHM) present in soil and groundwater at the Somerville
Lumber (referred to as the “Site’) located at 70 Cross Street, Somerville, Massachuseits.
The Site boundaries are shown in Figure 1 of this report. The primary OHMs at the Site
are petroleurn-related compounds and volatile organic compounds associated with previous
underground storage tanks which reportedly contained gasoline, diesel, fuel oil No. 2, and
waste oil. In accordance with the Massachusetts Contingency Plan (MCP-310 CMR
40.0900), this evaluation characterized risks under current and reasonably foreseeable Site
activities and uses. The results of the risk characterization were used to establish whether a
condition of no significant risk has been achieved at the Site. This risk characterization is
subject to the limitations included in Appendix A.

6.10 METHODOLOGY

The current MCP describes two basic approaches (a chemical-specific approach and a
cumulative risk approach) and three methods (Method 1, Method 2, and Method 3) for
performance of risk characterizations. Subpart I of the MCP (310 CMR 40.0900) describes
the procedures, criteria, and standards for the characterization of the risk of harm to health,
safety, public welfare, and the environment.
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GZA conducted a Method 3 Risk Characterization for the Site based on soil and
groundwater data collected in 1989, 1995 and 1996. A Method 3 Risk Characterization
consists of comparison of site-specific information to a Cumulative Cancer Risk Limit of
one-in-one hundred thousand (1 x 10'5); a Cumulative Noncancer Risk Limit (or Hazard
Index [HI]) equal to one; and promulgated health, safety, public welfare, and
environmental standards, described in 310 CMR 40.0990 through 310 CMR 40.0999.

A Method 3 Risk Characterization consists of the following components which are
described below: hazard identification, exposure assessment, dose-respornse assessment,
human health risk characterization, safety and public welfare risk characterization, and
environmental risk characterization,

6.11 Hazard Identification

The hazard identification summarizes the nature and distribution of OHM at the
Site based on observations of the Site and analytical data gathered between June 1991 and
October 1996. Additionally, toxicity profiles for contaminants detected in soil and
groundwater were developed or compiled. Based on this information, we selected
contaminants of concern (COCs) for quantitative evaluation.

6.12 Exposure Assessment

The exposure assessment portion of the Method 3 Risk Characterization includes
categorization of soil and groundwater. The criteria for classification are based on Site
characteristics, Site activities and uses, potential receptors, exposure points, and exposure
pathways. The soil and groundwater categories determined for the Site are considered to
be general indicators of exposure potential for a Method 3 Risk Characterization.
Exposure profiles, which provide a description of how exposure takes place at a site, were
developed for each of the receptors identified for all current and foreseeable uses of the
Site.

6.13 Dose-Response Assessment

The dose-response assessment describes the observed effects in humans and/or
laboratory animals associated with particular exposures (or doses) of contaminants. This
information was gathered from published literature describing epidemiologic or toxicologic
studies involving a particular contaminant.

6.14 Human Health Risk Characterization

The human health risk characterization considers site, receptor, and exposure
information for all current and foreseeable future site activities and use. Cumulative
noncancer and cancer risks are calculated for each receptor and compared to applicable risk
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management criteria. In addition, estimated exposure point concentrations are compared to
all applicable or suitably analogous health standards.

6.15 Safety Risk Characterization

The risk of harm to safety is characterized by comparing current and reasonably
foreseeable conditions at the disposal Site and in the surrounding environment to
applicable or suitably analogous safety standards. Release-related conditions at the Site are
considered to deterrnine whether the Site poses a threat of physical harm or bodily injury to
people.

6.16 Public Welfare Risk Characterization

The public welfare risk characterization considers factors including the existence of
nuisance conditions, unilateral restrictions of the use of another person’s property, and any
non-pecuniary costs which may accrue due 1o the degradation of public or private resources
directly attributable to the release of oil or hazardous material. Additionally, the risk of
harm to public welfare is characterized by comparing concentrations of contaminants
present in soil and groundwater to the Upper Concentration Limits (UCLs) listed in 310
CMR 40.0996(4). UCLs in soil and groundwater are concentrations of contaminants
which, if exceeded, indicate the potential for significant risk of harm to public welfare and
the environment under future conditions.

6.17 Environmental Risk Characterization

The risk of harm to the environment is generally characterized through the
assessment of biota and habitats at and in the vicinity of the Site, using a one or two stage
approach. In Stage I, the objective is to identify whether significant risk of harm to Site
biota and habitats may occur due to the presence of OHM as described in 310 CMR
40.0995(3). If there is a potential for adverse effects to ecological receptors, a more
detailed Stage II assessment is required as described in 310 CMR 40.0995(4). For this Site,
the Stage I environmental screening did not identify current or potential exposure to
environmental receptors. Therefore, only a Stage I assessment was performed.

6.20 HAZARD IDENTIFICATION

A detailed description of the nature and distribution of OHM in soil and groundwater at the site is presented
in the main body of this report. A summary of the data, considered part of the risk characterization, is
provided below. The risk characterization is based on soil and groundwater analytical data gathered during
the remedial investigation conducted on the property.

6.21 Nature And Distribution Of Contaminants

The contaminants identified in soil at the Site are petroleum hydrocarbons (PHCs)
(reported as total petroleum hydrocarbons (TPH) and Volatile Hydrocarbons), polycyclic
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aromatic hydrocarbons (PAHs), volatile organic compounds (VOC), and metals. All of
these soil samples collected are in areas that are currently under pavement. In
groundwater, the primary contaminants are the same as those in soil, with the exception of
PAHs. Sections 6.21.1 and 6.21.2 provide a summary of the soil and groundwater data
considered as part of the risk characterization.

6.21.1 Soil

Soil samples were collected at three different times, in 1989, 1995, and
1996. The data are summarized in Table 5.

The samples collected in 1989 and 1995 were analyzed for five VOC:
benzene, chlorobenzene, ethyl benzene, toluene, and m- and p-xylenes; Total Volatile
Hydrocarbons (Method 8015); four metals: arsenic, barium, total chromium, lead, and
mercury; and Total Petroleum Hydrocarbons (TPH). Samples were collected at seven
locations: MW-1A, MW-2A, MW-3A, (at depths of 0 - 1.5 ft); SS-1 (at 0 - 1 ft); S8-2 (at 0
-2 ft and 4-6 ft); SS-3 (at 8 -10 ft); and SS-4 (at 4- 6 ft). The concentrations of VOCs are
all relatively low, with the maximum concentration being (.95 ppm for ethyl benzene. The
maximum concentrations for the individual VOC are from SS-2 and S5-4 at the 4 - 6 ft
interval. The Total Volatile Hydrocarbon data includes benzene, ethyl benzene, toluene,
and xylenes (BTEX). The Total Volatile Hydrocarbon data were corrected to account for
the BTEX compounds and the maximum concentration is 408 ppm from SS-2 at the 4 - 6 ft
interval. Metals were not analyzed for ins samples collected from locations SS-1 and SS-
3. The maximum concentrations of arsenic and chromium are from MW-2A and are 6.5
ppm and 21.2 ppm, respectively. The maximum concentrations of lead and mercury are
found at MW-3A at 525 ppm and 2.11 ppm, respectively. The maximum concentration of
barium, 48.6 ppm, is at SS-4.

The samples collected in 1996 were only analyzed for PAHs and TPH. The
locations sampled in August include SS-1 and SS-2 at the 0 - 2 ft and 2 - 4 ft intervals and
in November the SS-1 location at O - 2 ft was re-sampled. At locations S$8-1, 2 - 4 ft and
SS-2, 0 - 2 ft all analytes were below method detection limits. It is assumed that these
locations represent clean fill put in place when the underground storage tanks were
removed and thus are not included in the calculation of the exposure point concentrations.
Four PAHs, 1- and 2-methylnapthalene, acenapthalene, and fluorene, have their maximum
concentrations at SS-2, 2 - 4 ft; the highest concentrations for the remaining PAHs are
found at S8-1, 0 - 2 ft. TPH is the one analyte for which data are available from all
sampling dates. Concentrations ranged from 48 ppm at SS-1, 0 - 2 ft to 2100 ppm at SS-2,
2-4ft.

6.21.2 Groundwater

Groundwater data were collected in 1989, 1995, and again in 1996 at five
monitoring wells (MW-1 through MW-4 and MW-A and at three Checkwells (CW-1
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throngh CW-3). The analytes included VOCs, Total Volatile Hydrocarbons, Semi-Volatile
Hydrocarbons (SVOC), TPH, and metals. VOCs are the only analytes for which data were
generated in all groundwater samples.

The data, summarized in Table 6, indicate that of the nine VOCs detected at
the site, chlorobenzene and ethyl benzene were detected the most frequently (6 out of 8
samples) with maximum concentrations of 1.9 ppm at MW-3 for chlorobenzene and 0.052
at CW-2 for ethyl benzene. The Total Volatile Hydrocarbon data were corrected for the
BTEX compounds in the same manner as the soils data. The maximum concentration is
159 ppm from CW-2. Two SVOCs were detected in only three samples, 1- and 2-
methylnapthalene. 1-Methylnapthene is present at higher concentrations. TPH is at or
above the method detection limit in three out of five samples, and is generally low for
nonpotable groundwater. Four metals were analyzed: arsenic, barium, chromium, and lead.
Arsenic was detected most frequently (five out of five) and at the highest concentration,
0.029 ppm at MW-4. Barium and chromium were detected in four out of five samples
with maximum concentrations of 0.043 and 0.008 ppm, respectively (both at MW-4). Lead
was only detected once, in MW-1 at 0.002 ppm.

6.22 Selection Of Contaminants Of Concemn

CQOCs are those chemicals which are both identified at the Site and are associated
with a release of OHM. Unless specific justification can be provided for eliminating a
chemical from the risk characterization, all chemicals detected at a site are considered to be
COCs and are carried through the risk characterization process.

Chemicals may be eliminated from the list of COCs if they are present at low
frequency of detection and in low concentrations; if they are present at levels which are
consistent with "background” concentrations for the area and there is no evidence that these
chemicals are related to activities at the site; or if the chemicals are field or laboratory
contaminants. In the present case, no detected compounds were eliminated as COCs in soil

- or groundwater based on these criteria.

6.23 Toxicity Profiles

Toxicity profiles for the identified COCs were developed or compiled for the
contaminants detected in Site soil and groundwater. The toxicity profiles provide
summaries of information on mechanisms of toxic action, acute and chronic
noncarcinogenic effects, and potential carcinogenicity from human and animal studies, as
well as data on chemical and physical properties, and transport and fate processes.
Toxicity profiles are presented within Appendix E. These profiles provide general
information and do not relate directly to potential effects associated with exposures at the
Site.

22



G\

6.30 EXPOSURE ASSESSMENT

The purpose of the exposure assessment is to provide an estimate of the representative
concentrations of OHM which a receptor may contact at the Site over a period of time.
This is accomplished through identification and assessment of Site characteristics, Site
activities and uses, potential receptors, exposure points, exposure pathways, and exposure
point concentrations (EPCs), and uptake (through ingestion, direct contact, inhalation, etc.)
by receptors. In addition, the MCP requires categorization of soil and groundwater at the
study Site based on receptors and exposure potential. The following sections describe each
of the steps involved in this component of the Method 3 Risk Characterization.

6.31 Site Description

The Somerville Lumber facility is comprised of three adjacent parcels located near
the intersection of Route 28 (the McGrath Highway) and Interstate 93 in a mixed
commercial/industrial portion of Somerville. The 70 Cross Street East property is the
eastern most parcel of the three and is located between Garfield Avenue and Cross Street.
Mystic Avenue and Interstate 93 are located to the north, a recreation park is locate to the
east, Guber and Sherman, Inc., a metals manufacturing firm is to the south and Garfield
Avenue and the remainder of the Somerville Lumber facility are located to the west of the
site. The Mystic River is located approximately 2,300 feet north of the site; the closest
residential property is approximately 250 ft southwest of the site.

The property includes two single-story wood buildings and one two-story concrete
block building. These buildings are used for storage of merchandise and are not considered
occupied as defined in the MCP (310 CMR 40.0900) The remainder of the property is
paved except for a small strip of landscaping along Mystic Avenue. This parcel is
currently utilized by Somerville Lumber as a warehouse/receiving facility; it is entirely
surrounded by a chain link fence with a guard shack. No other structures are within the
disposal site. The property is serviced by public water and sewer and is heated by oil.

As described in Section 4.00 of this report, regional groundwater is believed to be
to the east toward the Mystic River. Based on the groundwater elevation survey completed
at the property, however, local groundwater flow patterns appear to be somewhat more
complex, presumably due to the urban nature of the local environment. Based on this
inferred flow direction, the site is hydrologically upgradient of the Mystic River. Depth to
groundwater at the site ranges from 5 to 7 feet below ground surface.

Electrical lines traverse the property and the disposal site underground as shown on
Figure 2. This utility corridor is located approximately three feet below ground surface,
above the water table. Water lines are also underground, along Mystic Avenue. Telephone
lines are overhead.
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6.32 Current And Future Site Use

The Site is currently used as a lumber warehouse/receiving area. In the future, we
have assumed the Site will remain commercial/industrial. An Activity and Use Limitation
(AUL) will be implemented at the Site, as described further Appendix D. In accordance
with the MCP (310 CMR 40.0923(3)(b)), we have excluded evaluation of activities and
uses restricted by the AUL. Specifically, the AUL is designed to prohibit use of the site
for: (1) residential usages including single or multiple family homes; apartment complexes;
commercial usage while site is unpaved; etc. and (2) playgrounds, parks and daycare
centers.

A Notice of AUL, reflecting these assumptions, has been recorded with the County
Registry of Deeds and is included in Appendix D.

6.33 Soil And Groundwater Categorization

As required by the MCP (310 CMR 40.0993(2)), we identified soil and
groundwater categories applicable to the Site. These categories, defined in 310 CMR
40.0932 and 40.0933, are considered to be general indicators of exposure potential for a
Method 3 Risk Characterization. ' -

6.33.1 Identification of Applicable Groundwater Categories

The MCP identifies three different groundwater categories (GW-1, GW-2
and GW-3) which correspond to the potential for three different types of exposures. Site,
receptor, and exposure information were used in conjunction with the criteria outlined in
310 CMR 40.0932 to determine the appropriate groundwater category. Groundwater at all
sites 1s considered a potential source of discharge to surface water and, at a minimum, is
classified as Category GW-3. However, if groundwater represents a potential source of
drinking water or a potential source of vapors to indoor air, it may also be classified as
Category GW-1 and/or GW-2.

Based on a review of the Massachusetts GIS Priority Resources Map for the
Boston North Quadrangle, the Site is not within a Zone II, Interim Wellhead Protection
Area, or Potentially Productive Aquifer, nor is the Site located within the Zone A of a
Class A Surface Water Body. There are no public or private water supplies located in the
vicinity of the Site. Furthermore, groundwater is not located 500 feet or more from a
public water system distribution pipeline; Somerville receives its water from the MWRA.
Based on this information, the Site does not meet any of the criteria for classification of
groundwater as GW-1.

Groundwater in portions of the site meets the criteria for classification as -
Category GW-2 since it is within 30 feet of an occupied building (while the on-site
buildings are not considered to be “occupied” as defined under the MCP, the abutting
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facility is considered occupied) and the average annual depth to groundwater at the site 1s
15 feet or less.

In summary, Site groundwater is classified as Category GW-2 and GW-3.

6.33.2 Identification of Applicable Soil Categories

As required by the MCP (310 CMR 40.0933), soil was classified according
to the potential for exposure to soil. Category S-1 soils are associated with the highest

potential for exposure while Category S-3 soils are associated with the lowest potential for

exposure. Potential for exposure to contaminants in soil is described in terms of a
receptor's frequency and intensity of Site use and the accessibility of soil. Soil was
classified considering both current and reasonably foreseeable Site activities and uses.

6.33.3 Frequency and Intensity of Use

Frequency of use describes how often a receptor makes use of, or has access
to, the Site. Intensity of use describes the nature of Site activities and uses which could
potentially result in exposure to the receptor. Frequency and intensity of use are described
as either high or low. The following paragraphs characterize frequency and intensity of use
for both current and future Site use.

According to the MCP, frequency of use is defined as high if adults reside
or work at the Site on a continuing basis (i.e., full days or shifts of eight or more hours per
day on a continuing basis). Since adult employees work in Site buildings, their frequency
of use is considered to be high. Since their activities at the Site are unlikely to disturb soil
(if it were exposed), their intensity of Site use may be considered low. The frequency of
site use for utility workers or site redevelopment workers is expected to be low because
instatlation, repair and excavation of utilities or redevelopment is typically of short
duration. Intensity of use would be classified as high for these receptors because the
activities in which they would be involved have the potential to disturb soil. For children
and adults living nearby and frequenting the site as customers, frequency of site use is
expected to be low because, although the site is open to the general public, the stock area is
not likely to be visited on a regular basis by anyone but employees of Somerville Lumber.
Trespassers are considered a potentially exposed population during future site
redevelopment work, however, currently as the site is fenced and guarded they are not
considered an exposed population.
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6.33.4 Accessibility

As indicated in the MCP, soil shall be characterized as "accessible” if it is
located at a depth of 0 to 3 feet and is unpaved, and as "potentially accessible” if it is
located at a depth of O to 15 feet below a paved surface. Soil at depths greater than 15 feet
below ground surface and soil which is covered completely by a building or other
permanent structure which does not have earthen floors is characterized as "isolated".
Currently, the entire Site i1s paved, covered by buildings, or covered by small landscaped
islands. An AUL will be implemented at the Site to ensure that these conditions remain
after any future redevelopment. Site soil is therefore classified as potentially accessible or
isolated under both current and future Site use.

This information and the Soil Category Selection Matrix presented in Table
40.0933(9) of the MCP were used to classify Site soil under current and future use. Based
on the frequency and intensity of Site use and the accessibility of soil, soil is characterized
as Category S-3 under current Site use. For a Method 3 Risk Characterization, this soil
category is considered to be a general indicator of low exposure potential. Based on the
continued use of the site as a commercial facility, frequency and intensity of site use and
the accessibility of soil will remain the same in the future. Therefore, under future
conditions, soil at the site may also be characterized as Category S-3.

In summary, site soil is classified as Category S-3 under current and

anticipated future conditions, and groundwater is classified as Categories GW-2 and
GW-3.

6.40 POTENTIAL HUMAN RECEPTORS, EXPOSURE POINTS, AND EXPOSURE
PATHWAYS

Based on the nature and distribution of contaminants in soil and groundwater and the Site
characteristics, activities and uses discussed above, we identified potential human receptors
who are likely to be exposed lo contaminants based on their presence at or near the Site.
For each identified receptor at each exposure point, all probable exposure pathways were
identified based on Site activities and use and the presence of contaminants in various
media. Only complete exposure pathways were quantitatively evaluated as part of the
human health risk characterization. A complete exposure pathway consists of the
following elements:

. a source and mechanism of chemical release;

. a retention or transport medium,;

. a point of potential human contact {(exposure point); and
. an exposure route.

Prior to the selection of exposure scenarios to be evaluated, we performed a screening
analysis of potential exposures for identified receptors. We eliminated scenarios if: (1) the
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potential magnitude of exposure was very low, (2) the exposure from one route was less
significant than that ffom another involving the same medium at the same exposure point,
and (3) the probability of exposure occurring was very low and the risks associated with
the occurrence were not high (U.S. Environmental Protection Agency [EPA], December
1989). Our screening analysis and exposure profiles are summarized in Table 7.

As indicated in Section 6.32, the Site is in a mixed commercial/industrial and residential
area. As noted above, the AUL to be filed for this Site prohibits residential use of the Site.

During Site redevelopment or utility repair activities, construction/utility workers may be
exposed to contaminants in surficial and subsurface soil, and groundwater. We evaluated
dermal contact, and incidental- ingestion exposure to soil. Since groundwater is at
approximately five to seven feet below ground surface, workers may be exposed via dermal
contact, incidental ingestion, and inhalation of VOC during subsurface work.

Local residents who trespass on the Site during future site redevelopment work may be
exposed to COCs in surficial or subsurface soils via dermal contact or incidental ingestion.
Residents living near the Site may be exposed to fugitive dust via inhalation during the
duration of the on-site construction activities that mechanically disturb the soils. However
these exposures are considered insignificant given the small area of contaminated soil.

Employees working at the Site cannot be exposed to Site COCs through direct contact with
surficial soils because the entire Site is currently paved or covered by buildings. Since
there are only low levels of VOCs detected in the groundwater and the buildings are used
as warehouses, vapor intrusion into the on-site buildings is also not considered a significant
source for an exposure pathway for employees.

6.50 CALCULATION OF EXPOSURE DOSE

The general equations used to estimate Average Daily Exposure (ADE), Lifetime Average
Daily Exposure (LADE), Average Daily Dose (ADD), and Lifetime Average Daily Dose
(LADD) are:

ADE (or LADE) = Exposure point concentration * Fraction of time
exposed during averaging period

ADD (or LADD)=  Total amount of OHM contacted/ingested * Absorption Adjustment
Factor

Body weight * Averaging Period

The ADD/LADD equation was used to evaluate the risk of harm to health for dermal
contact and incidental ingestion exposures to COCs in soil by utility and site
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6 month period of Site redevelopment work (or approximately 130 events over 182 dayé).
To evaluate dermal contact with groundwater, we assumed that workers would encounter

. groundwater for one-quarter of the 6 month redevelopment (or 32 days over 182 days).

6.51.3 Local Resident/Trespasser

Exposure to a local resident/trespasser is assumed to occur only if the Site is
redeveloped in the future.® During Site redevelopment, both surficial and subsurface soils
that are currently inaccessible could be brought to the surface. We conservatively assumed
the trespasser would be exposed to soil contaminants via dermal contact with arms, hands,
and lower legs; and via incidental ingestion of soils at the rate of 100 milligrams per day
(mg/day) per DEP. We assumed that, during the 6 month (or 182 days) of Site
redevelopment, the local resident would trespass on the Site for 2 days per week during
school months and 5 days per week during summer months ( or approximately 87 days
over 182 days).

6.52_Chemical-Specific Exposure Parameters

Chemical-specific exposure parameters include soil and volatile EPCs and AAFs.
Each of these is discussed below.

6.52.1 Exposure Point Concentrations

Arithmetic average concentrations, that provide an estimate of the
concentration which a receptor can potentially contact at an exposure point over the period
of exposure, were used to represent EPCs. EPCs may be developed using monitoring data
gathered during the Site investigation or through the use of fate and transport models.

Soil

For soil direct contact pathways (incidental ingestion and dermal contact),
the EPCs
were set equal to the arithmetic mean of concentrations measured in soil samples listed
below. There are insufficient data to separate the soil data for individual receptors.

The sample locations used to calculate the EPCs in soil are as follows:
PAHs: SS-1A (0 - 2 ft), SS-1 (0 - 2 ft), and SS-2 (2 - 4 ft);
VOC: 88-1, §§-2, §5-3, SS-4, MW-1A, MW-2A, and MW-3A;
Total Volatile Hydrocarbons: SS-1, §S-2, SS-3, and SS-4;
Metals: SS-2, S5-4, MW-1A, MW-2A, and MW-3A; and
TPH: SS-1A, SS-1, SS-2, $5-4, MW-1A, MW-2A, and MW-3A.

® We examined a 6 year old child based on DEP guidance which indicates that this age would have the
highest exposure rate (in milligrams per kilogram per day) over a one year subchronic period.
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Groundwater

All groundwater locations were used to calculate the EPC in this media for
direct contact as well as for inhalation of VOC in trench air. The model used to calculate
ambient air concentrations is discussed in detail in Appendix F. Table 12 summarizes the
input parameters for this model and the predicted concentrations.

The EPC are summarized in Table 13 by environmental medium (i.e., soil,
groundwater, and ambient trench air) for each receptor.

6.60 DOSE-RESPONSE ASSESSMENT

The dose-response portion of the risk assessment provides information which relates
exposure to contaminants to anticipated health effects. Toxicity information is used to
quantitatively characterize the relationship between the dose of a contaminant and the
incidence of adverse health effects in an exposed population. Data obtained from
published literature describing epidemiologic or toxicologic studies involving a particular
contaminant was used when available. The U.S. EPA has published contaminant-specific
Reference Doses (RfDs) and RfCs for threshold effects and Cancer Slope Factors (CSFs)
and unit risks for non-threshold effects. The values were developed to assess exposures
through the ingestion and inhalation routes. No values have been established for direct
contact exposures; however, it is standard practice to use values derived for ingestion to
evaluate direct (dermal) contact exposures.

Toxicity values for the evaluation of potential exposures via the identified exposure routes
were obtained from: (1) U.S. EPA, Integrated Risk Information System (IRIS) (an on-line
database which is updated monthly), (2) U.S. EPA Health Effects Assessment Summary
Tables (HEAST), or (3) Massachusetts DEP, Office of Research and Standards (ORS),
Documentation of the Risk Assessment Shortform-Residential Scenario, Appendix D (U.S.
EPA, June 1995, U.S. EPA, March 1994, Massachusetts DEP, October 1992).

Due to the variability associated with TPH composition, U.S. EPA has not derived dose-
response values for this class of contaminant. However, in an effort to determine a
quantitative method for TPH evaluation, MADEP (August 1994) published information on
toxic effects for whole products as well as components and proposed alternate RfDs for
some TPH components. These elements, as they pertain to the Site, are discussed in
Section 6.43. In addition, U.S. EPA’s relative potencies for carcinogenic PAH’s are
described in Section 6.44. In Sections 6.45 and 6.46, respectively, contaminant absorption
adjustment factors and skin permeability coefficients used in the risk characterization are
presented.
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6.61 Noncarcinogenic Effects

For noncarcinogenic health effects, it is believed that a threshold level exists at or
below which no adverse health effects would be expected. This dose or threshold is called
a No-Observed-Adverse-Effect Level (NOAEL). The lowest ‘dose at which an adverse
effect occurs is identified as a Lowest Observed Adverse Effect Level (LOAEL). EPA
generates dose-response values for noncarcinogenic effects, or RfDs, by applying
uncertainty factors to a NOAEL or LOAEL obtained from studies of dose-response
relationships. The purpose of these uncertainty factors is to establish exposure levels that
are protective of human health, even for sensitive subpopulations. Uncertainty factors of
10 are used as appropriate to account for interspecies variability between humans and other
mammals used in dose-response studies; use of a NOAEL derived from a subchronic rather
than a chronic study; uncertainty when extrapolating from LOAELs to NOAELs; and
variation in the general population which is intended to protect sensitive subpopulations
(elderly, children). A modifying factor (MF) is an additional uncertainty factor that allows
for "professional judgment”, relative to confidence in the studies, in the estimation of
allowable levels. The default MF is 1.

The chronic (oral) RfD and (inhalation) RfC, which may incorporate MFs and
uncertainty factors, are conservative estimates of ADE levels for humans, below which no
adverse noncarcinogenic health effects are expected to occur over long periods of
exposure. The units of the RfD are mg/kg-day (mg chemical/kg body weight per day). The
units of the RfC are mg/m’ (mg chemical/m® volume of air). The subchronic RfD and RfC
are calculated in a manner analogous to the chronic benchmarks; however, they are
designed to be protective of shorter duration exposures (generally defined as representing
exposures lasting from several days to less than 7 years).

Noncarcinogenic dose-response information for contaminants detected in Site soil
and groundwater is provided in Tables 14 and 15, for oral (and dermal) and inhalation

exposure routes, respectively.

6.62 Carcinogenic Effects

For carcinogenic effects, the dose-response curve indicates the relationship between
the dose and the probability of developing cancer. In contrast to the dose-response
assessment of noncarcinogenic effects, carcinogens are assumed to act without a threshold.
For carcinogenic substances, it is assumed that there is some level of cancer risk associated
with every non-zero dose. The dose-response assessment for contaminants suspected to be
human carcinogens includes a weight-of-evidence classification and an (oral) CSF or
(inhalation) unit risk. The weight-of-evidence classification indicates the likelibood that a
compound is a human carcinogen based on the quality of evidence from human and animal
studies and other supportive information such as mutagenic effects or structure-activity
data. CSFs and unit risks are a measure of the cancer-causing potency of a substance in
humans.
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_ CSFs are derived by the U.S. EPA's Carcinogen Assessment Group (CAG) using
the linearized multistage model (for animal data) to extrapolate from high experimental
doses to low environmental doses. The dose-response curve indicates the relationship
between the dose of a particular chemical and the probability of obtaining cancer over a
lifetime. The U.S. EPA utilizes the 95 percent upper confidence limit of the slope of the
dose-response curve from the multistage model, expressed in (mg/kg-day)". Use of a CSF
assumes that the calculated dose received is expressed as a lifetime average.

The Unit Risk is the upper 95 percent Confidence Limit of the mean incremental
lifetime cancer risk estimated to result from lifetime exposure to an agent if it is in the air
at a concentration of 1 ug/m’ or in the drinking water at a concentration of 1 ug/l. These
values are used in lieu of a CSF when an estimate of a lifetime average concentration of a
contaminant is available.

Carcinogenic dose-response information for compounds detected in Site soil and
groundwater is provided in Table 16.

6.63 Dose-Response Values Used For TPH

Dose-response information is not currently available from EPA for PHC mixtures
(i.e., whole products); however, DEP’s Interim Final Petrolenm Report contains proposed
alternate RfDs for fractions of PHCs based on both compound class (i.e., alkanes,
cycloalkanes, alkenes, or aromatics) and length of carbon chain. Therefore, to evaluate
potential risks associated with exposure to these contaminants, TPH detected in Site soil
(in this case, assumed to be diesel/fuel oil No. 2 based on site history) was broken down
based on the composition of the whole product. Following DEP’s guidance, we used
pyrene to evaluate the aromatic/alkene fraction of diesel/fuel oil No. 2 (60% of the TPH).
For the alkane fraction, n-nonane was used to represent the C9 to C18 category included in
the mixture assumed for diesel/fuel oil No. 2 (40% of the TPH).

6.64 Relative Potencies For Carcinogenic PAHs

Carcinogenic PAHs were identified as COCs in soil and groundwater at the site.
Accordingly, relative potency values published by USEPA were used to calculate B(a)P-
equivalent concentrations for each carcinogenic PAH. The approach and relative potency
values used to calculate B(a)P-equivalent concentrations for carcinogenic PAHs is
presented below.

In 1993, USEPA formally adopted provisional guidance for estimating cancer risks

associated with PAHs. MADEP recommends use of USEPA’s relative potency values for
carcinogenic PAHs pending publication of MADEP recommended values.
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Seven PAHs have been classified by USEPA as Group B2: Probable Human
Carcinogens. These include: benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
benzo(k)fluoranthene, chrysene, dibenzo(ahjanthracene, and indeno(l,2,3-cd)pyrene.
Exposure of laboratory animals to these PAHSs has been associated with local and systemic
carcinogenic effects following various routes of administration. Many of these studies;
however, do not provide a suitable basis for development of dose-response criteria for the
following reasons:

studies do not provide dose-response data;

studies utilized only 1 dose level;

studies utilized a non-oral exposure route (e.g., skin painting); and/or
sample size is too small,

®* & 9o 9

No oral carcinogenicity bioassays have been performed for benzo(b)fluoranthene,
benzo(k)fluoranthene, chyrsene, and indeno(l,2,3-cd)pyrene. A suitable oral cancer
bioassay has been performed by Neal and Rigdon (1967) for B(a)P. USEPA used this
study to derive a cancer slope factor of 8.3 mg/kg-day” for B(a)P, the only PAH for which
a cancer slope factor has been derived.

GZA used the relative potency approach developed by Clement Associates (1988)
and recommended by USEPA (1993) to evaluate potential risks posed by carcinogenic
PAHs in site media. This approach consists of applying a numerical estimate of the
relative carcinogenic potency of a specific PAH to that of B(a)P (or relative potency value)
to the concentration of that PAH in a given medium to calculate a4 B{a)P-equivalent
concentration; this B(a)P-equivalent concentration is adopted as the EPC.

Clement Associates (1988) used relative potency data from studies generally not
considered suitable for direct quantitative risk estimation (such as skin painting bioassays).
Clement Associates utilized only those data sets wherein B(a)P was tested concurrently
with one or more PAH. This was done to account for inter-laboratory variations, varying

- susceptibility to carcinogenic activity of different test animals, varying metabolic cdpacity
of these animals, and differences in protocols and endpoints measured. Thus for each
study considered, a comparison was made between B(a)P activity and the activity of a
particular PAH in the same study.

In the Clement Associates report (1988), all risk estimates were generated using the
two-stage carcinogenesis model, with comparisons being made between the low dose terms
or maximum likelihood estimates (MLE), not the upperbound (high doses). The
observation of either a papilloma or carcinoma served as evidence of at least once
transformation or stage. To derive relative potency values, it was assumed that B(a)P and
the other carcinogenic PAHs have similar dose-response curves, but that a proportionately
larger concentration of the non-B(a)P PAHs were required to induce the same response.
The relative potency is then stmply the ratio of estimated transition rates, with that of B(a)P
assumed to be 1.
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6.65 Absorption Adjustment Factors

Contaminant and media-specific AAFs were applied to calculated ADDs
(subchronic and lifetime) to make them compatible with the relevant dose-response criteria
used in the misk characterization. AAFs are necessary to account for differences in the
absorption of a chemical in a given environmental medium relative to that used in the dose-
response study. Absorption differences can result from matrix attenuation effects as well
as differences in the route of administration (e.g., oral versus dermal exposures).

Additionally, AAFs may be used to convert an exposure dose to an absorbed dose
in cases where a dose-response value is based on an absorbed dose. Finally, for dermal
exposure to water, an absorbed dose is calculated, and the AAF may be used to convert the
dose-response value to an absorbed dose, if necessary. '

GZA used AAFs derived by Massachusetts DEP (1992) when available.
Additionally, we calculated AAFs for all relevant exposure pathways, for all contaminants
without DEP derived values. Refer to Table 15 for a summary of contaminant-specific
AAFs used to calculate ADDs and LADDs.

6.66 Skin Permeability Coefficients

The skin permeability coefficient (Kp) is a key parameter in estimating dermal

. absorption of chemicals in water. Kp (cm/hour) represents the permeability of a chemical

from an unspecified (aqueous) vehicle (in this case, groundwater) through the skin.
Experimentally measured or estimated values of Kp were used for contaminants in aqueous
media. These values were incorporated into the exposure factors calculated for dermal
absorption of groundwater by utility workers and site redevelopment workers. Refer to
Table 18 for a summary of COC-specific Kp values used in the calculation of ADDs and
LADD:s.

6.70 HUMAN HEALTH RISK CHARACTERIZATION

The risk characterization for the Site focused on reasonably conservative scenarios for
current and foreseeable future exposures under current conditions of contaminant
distribution. For each identified human receptor (i.e., the utility worker, site
redevelopment worker, and local resident/trespasser), cumulative cancer and noncancer
risks were calculated. To evaluate potential noncancer effects, hazard quotients (HQs)
were calculated by comparing estimated ADDs or ADEs to RfDs or RfCs, respectively. To
evaluate potential cancer effects, incremental probabilities (increased probability relative to
background probability) that an individual will develop cancer over a lifetime of exposure
were estimated by applying CSFs or unit risks to LADDs or LADEs.

36



6.71 Calculation Of Risk Estimates

Section 6.51.1 briefly describes the methodology used to calculate HI and ELCR
estimates which are used to evaluate noncarcinogenic and carcinogenic risks. Risk
estimates are presented in Sections 6.51.2 and 6.51.3, respectively.

6.71.1 Methodology

To evaluate noncarcinogenic risks, an HQ was calculated. The HQ, a ratio
of the receptor's quantified exposure to the "acceptable” level of exposure, provides a
general indication of whether exposures are likely to result in adverse health effects, but
does not represent the severity of effects associated with an exposure. To evaluate the
noncarcinogenic effects for each oil and hazardous material, the estimated ADD or ADE
was divided by the appropriate RfD or RfC to yield an HQ:

HQora 20d HQuermas = ADD (mg/kg-day)/RED (mg/kg-day)
HQinhatation = ADE (mg/m3)/RfC (mg/m3)

For multiple chemical exposures, HQs were summed across all
contaminants to yield an HI for an individual exposure pathway. A cumulative HI was
derived by summing the HIs for each exposure pathway for each receptor. A cumulative
HI equal to 1.0, the Cumulative Noncancer Risk Limit, indicates that a receptor's exposure
is equal to the "acceptable” exposure level and it is considered unlikely that adverse health
effects would occur. However, a cumulative HI greater than 1.0 does not imply that health
impacts would necessarily be expected. The appropriateness of the exposure assumptions
and the basis of the toxicity values used in calculation of the risk must also be considered.”

Carcinogenic risks were evaluated as probabilities. The ELCR estimate is
considered to be an upper bound probability of the likelihood of developing cancer as a
result of exposure to individual chemicals. To assess excess lifetime cancer risks, the
LADDs or LADEs were multiplied by their respective CSFs or unit risks to yield a
contaminant-specific lifetime cancer risk estimate:

ELCRgra and ELCRyerma = LADD (mg/kg-day) x CSF (mg/kg-day)-1
ELCRinhatation = LADE (ug/m’) x unit risk (ug/m’)”

For multiple chemical exposures, contaminant-specific cancer risk estimates
for specific exposure pathways were summed to yield a pathway-specific cancer risk

7 This approach assumes that toxic effects by different chemicals are additive. Consequently, the application of
this approach to a mixture of compounds that are not expected to induce the same type of effects or which affect
different systems or organs could overestimate the probable risk. Therefore, if the HI for an individual exposure
pathway (i.c., the approach which assumes complete additivity of effects) exceeded 1.0, then Hls can be
segregated by toxicity endpoint.
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estimate. A cumulative receptor cancer risk was calculated by summing pathway-specific
risk estimates.®

The calculated cumulative receptor cancer risk estimates were compared to
the Cumulative Cancer Risk Limit of 1 x 107 specified in the MCP. This level represents
an incremental probability of one per 100,000 of an individual developing cancer over their
lifetime.

6.71.2 Risk Estimates

Table 19 summarizes the cumulative total hazard indices and risk estimates
for all pathways. For all receptors and exposure routes the non-carcinogenic hazard indices
and the ECLRs are well below MADEP acceptable limits of 1.0 and 1 x 107, respectively.
The maximum hazard index is 0.57 for the site redevelopment worker and the maximum
ECLR is 2 x 10 for both the redevelopment worker and the local resident/trespasser. The
contaminant specific risk estimates for the utility worker are shown in Tables 20 - 23. The
contaminant specific risk estimates for the site redevelopment worker are presented in
Tables 24 - 26; the local resident/trespasser risk estimates are presented in Tables 27 - 28.

6.72 Identification Of Applicable Or Suitably Analogous Public Health Standards

Since the Site is currently serviced by municipal water supply and does not meet the
criteria for classification as GW-1 groundwater, Massachusetts Drinking Water Standards

and Guidelines were not identified as applicable standards for the purpose of this
assessment.

As the Mystic River is 2,300 feet north of the site of the Site, we did identify water
quality benchmarks for the protection of human health with respect to fish ingestion as
applicable criteria for the purpose of this assessment. Table 28 presents the comparison of
estimated surface water concentrations to ambient water quality criteria (AWQC) for
protection of human health with respect to fish consumption in the Malden River (or where
not available, the AWQC for fish and water consumption).

There are no exceedences of the AWQC for fish consumption (or fish and water
consumption).

6.80 SAFETY AND PUBLIC WELFARE RISK CHARACTERIZATION

As required by the MCP, we evaluated the risk of harm to safety and public welfare posed
by the Site.

8 . o ) . .
The summation assumnes that individual intakes are small. It also assumes independence of action by the

compounds involved (i.e., there are no synergistic or antagonistic interactions, and all chemicals have the same
toxicological mechanism and endpoint).
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6.81 Risk Of Harm To Safety

The MCP requires a characterization of risk of harm to safety; however, DEP has
issued only limited policy and guidance for this component of the risk characterization.
The regulations list the following as examples of potential safety hazards: the presence of
rusted or corroded drums or containers, open pits, lagoons, or other dangerous structures;
any threat of fire or explosion, including the presence of explosive vapors resulting from a
release of OHM; and any uncontained materials which exhibit the charactenistics of
corrosivity, reactivity, or flammability described in 310 CMR 40.0347. No such safety
hazards were identified at the study Site, nor are they anticipated to occur in the future.
Therefore, a condition of No Significant Risk of harm to safety exists the 70 Cross Street
Somerville Lumber site.

6.82 Risk Of Harm To Public Welfare

The risk of harm to public welfare considers the existence of nuisance conditions,
loss of another person's property and any nonpecuniary costs which may accrue due to the
degradation of public or private resources directly attributable to the release of OHM. The
risk of harm to public welfare is also characterized by comparing arithmetic mean
concentrations of contaminants in soil and groundwater to Upper Concentration Limits
(UCLs}) listed in 310 CMR 40.0996(4) (refer to Table 29).

None of the arithmetic mean concentrations in soil or groundwater exceed their
applicable UCLs; therefore, a level of No Significant Risk of harm to public welfare is

achieved for the

6.90 ENVIRONMENTAL RISK CHARACTERIZATION

GZA assessed the need to evaluate potential impacts to biota and habitats in the vicinity of
the Site. The Site is paved and/covered with buildings, under such conditions there is no
complete exposure pathway between Site related contaminants and possible terrestial
environmental receptors. The Mystic River, the presumed point of groundwater discharge,
is 2,300 feet away and has substantial dilution capacity. Given the relatively low levels of
COC in groundwater and the attenuation afforded by the distance and size of the Mystic
River, it is concluded that this pathway represents an insignificant potential risk.
Therefore, it is our opinion that a condition of No Significant Risk of harm to the
environment exists at the Site.

6.100 UNCERTAINTIES ANALYSIS

The findings of the risk characterization are dependent on a number of factors including,
but not limited to, the representation and quality of the data collected to describe Site
conditions, the nature and extent of contaminants, and the assumptions made to evaluate
potential risks for receptors who may be exposed to contaminants in Site media.
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Uncertainty may be introduced in each component of the risk characterization process.
Although the magnitude of uncertainty has not been quantified for this Site, the primary
sources of uncertainty in the hazard identification, exposure assessment, dose-response
assessment, and risk characterization are qualitatively discussed below.

6.10]1 Hazard Identification

The risk characterization for the Site was based on soil analytical data from samples
collected from August 1989 to November 1996; and groundwater analytical data from
samples collected in August 1989 to August 1996. Analytical data for certain samples or
sampling rounds was selected to characterize potential risks for identified receptors under
current and reasonably foreseeable Site activities and uses. However, where sampling data
did not provide a complete characterization of the nature and extent of contamination,
reasonable assumptions were made to estimate the levels of contaminants likely to be
present in Site media. For example, ambient air concentrations from the volatilization of
contaminants in groundwater were modeled.

6.102 Exposure Assessment

Estimation of EPCs (including calculation of arithmetic mean concentrations and
derivation of EPCs based on exposure models), characterization of current and reasonably
foreseeable Site activities and uses, and calculation of ADDs and ADEs contribute most to
the uncertainty introduced in the exposure assessment component of the risk
characterization.

EPCs for dermal contact and incidental ingestion of soil and for inhalation VOC in
groundwater exposures were based on arithmetic mean concentrations of contaminants in
soil and groundwater. Similarly, EPCs for dermal contact with groundwater were
calculated.

EPCs for potential inhalation exposures to VOC in groundwater were modeled by
first predicting an emission rate for each compound from the surface of the water and then
assuming a theoretical box would encompass the area were a utility worker or site
redevelopment worker would be exposed. A box model assumption is the most
conservative approach to estimating ambient air concentrations.

Uncertainty associated with evaluation of potential risks for exposure to TPH in
soil is linked to the use of reference compounds to represent a "subgroup” or range of
PHCs, assumptions made regarding the toxicity of compounds in a subgroup relative to the
toxicity of a reference compound, and assumptions regarding the composition of PHCs
identified during chemical analysis of soil samples in the laboratory.
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Health-protective exposure assumptions based on either site-specific information or
conservative default values provided in Massachusetts DEP-or EPA guidance were used to
quantitatively evaluate potential risks posed by the Site.

6.103 Dose-Response Assessment

The primary sources of uncertainty associated with the toxicity. values used to
quantify risks include: (1) extrapolation of dose-response information from effects
observed at high doses to predict adverse effects at low levels anticipated for human
exposure to environmental contaminants, (2) use of toxicity information compiled from
short-term exposure studies to predict the effects associated with long-term exposures (and
vice-versa), (3) use of dose-response information from animal studies to predict likely
effects in humans, and (4) use of toxicity information based on homogeneous animal
populations or healthy human populations to predict the effects that are likely to be
observed in the general population (including sensitive subgroups).

The dose-response values used in the calculation of noncancer Hls and cancer risk
estimates (ELCRs) are conservative values. Since RfDs and RfCs are derived using a
number of safety factors and are developed to protect sensitive populations, the actual dose
or concentration associated with a health effect is likely to be higher than the dose or
concentration established by EPA or the Massachusetts DEP for most groups in the general
population. In addition, the CSFs and unit risks are derived based on the upper 95 percent
confidence limit and assume that no threshold level exists for exposure to carcinogens. To
be conservative, when no subchronic dose-response value was available, the chronic value
was used. Although no values have been established for dermal contact exposures, it is
standard practice to use values derived from studies based on oral exposures to evaluate
dermal contact exposures. This technique is health protective since it has been
demonstrated that the most significant exposures for most contaminants occur via the oral
and inhalation route.

Dose-response values for reference compounds selected by DEP to represent certain
fractions (i.e., alkanes, aromatics, alkenes) of a PHC mixture (in this case, assumed to be
diesel or fuel oil No. 2) were used to assess potential risks associated with exposure to
PHCs. The alternate RfDs for pyrene and n-nonane, presented in DEP's Interim Final
Petroleum Report were used as conservative surrogates for the aromatic/alkene and alkane
fractions of diesel or fuel oil No. 2, respectively.

6.104 Risk Characterization

Sources of uncertainty introduced in the risk characterization include: (1) the equal
weight given to Group A, B1, B2, and C carcinogens in the calculation of ELCR estimates,
(2) the equal weight given to contaminants whose RfDs have different confidence levels in
estimating noncarcinogenic HIs, and (3) the assumption of simple additivity of the effects
of different contaminants.
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6.200 RISK CHARACTERIZATION CONCLUSIONS
The conclusions reached in this assessment are summarized below.
6.201 Human Health

The Massachusetts Contingency Plan indicates that a condition of no significant
risk of harm to human health exists or has been achieved if: '

o no Exposure Point Concentration of oil and/or hazard material is greater than an
applicable or suitably analogous public health standard;

o no Cumulative Receptor Cancer Risk calculated is greater than the Cumulative
Cancer Risk Limit; and

» no Cumulative Receptor Noncancer Risk is greater than the Cumulative Receptor
Noncancer Risk Limit.

The Curnulative Receptor Cancer Risks were compared to a Cumulative Cancer
Risk Limit, which is an ELCR equal to one in one hundred thousand. Cumulative
Receptor Noncancer Risks were compared to a Cumulative Noncancer Risk Limit which is
an HI equal to one. For the Somerville Lumber site at 70 Cross Street, GZA quantitatively

-evaluated three receptors; the utility worker, the site redevelopment worker, and the local

resident/trespasser. The risks to both of these receptors are below DEP’s noncancer risk
limit of 1.0 and carcinogenic risk limit of 1x10™. Under assumptions which include
continued use of the Site for non-residential purposes, as defined in the AUL, a condition
of No Significant Risk of harm to health has been achieved at the Site.

6.202 Safety And Public Welfare

Based on observations made and information collected during environmental
investigations of the Site, Site conditions do not pose a threat of physical harm or bodily
injury to people. Additionally, no community in the vicinity of the Site experiences adverse
impacts to public welfare and arithmetic mean concentrations of contaminants in soil do
not exceed UCLs. Furthermore, GZA did not identify Site conditions which may pose a
risk to public safety. Therefore, a condition of No Significant Risk of harm to safety and
public welfare has been achieved at the Somerville Lumber 70 Cross Street site.

6.203 Environmental

Since the site and surrounding area is highly developed, and since the site is entirely
paved or covered with buildings, eliminating any potential for wildlife exposure to site
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soils, a complete exposure pathway between soil contaminants and terrestrial receptor
organisms does not exist.

The distance to the nearest surface water body, the Mystic River, and its capacity
for dilution will provide ample attenuation of COC in groundwater. Therefore, a condition
of No Significant Risk of harm to the environment is said to exist at the site.

7.00 ACTIVITY AND USE LIMITATION (AUL)

As noted in Section 7.00, an AUL has been implemented at the site to “lock in” the activity -
and use assumptions upon which the Phase II Risk Characterization is based. Specifically,
the AUL is designed to prohibit use of the site for: (1) residential usages including single or
multiple family homes; apartment complexes; commercial usage while site is unpaved; etc.
and (2) playgrounds, parks and daycare centers.

A Certified Copy of the Notice of AUL Form 1075 and AUL Opinion, as well as the
associated MCP transmittal forms (BWSC-113 and BWSC-114), are presented in
Appendix D.

8.00 DOCUMENTATION OF RESPONSE ACTION OUTCOME

Based on the results of the above Phase II work and the associated risk characterization for
the site which demonstrated that a condition of no significant risk exists at the site, an
assessment of whether the site has achieved Response Action Outcome status was
performed. The results of this assessment (as documented below) indicate that the site
meets the requirements for a Class A-3 RAO. Primary factors in the selection of this
particular classification include: demonstration that the site poses no significant risk to
public health, welfare, safety and the environment; use of an AUL to “lock-in™ risk
characterization exposure assumptions; no active or uncontrolled sources; no UCL
exceedance; and the execution of prior remedial site work (an STM in 1990). Key
elements of this assessment are further described below.

8.10 DISPOSAL SITE SOURCE CONTROL

Potential past sources of contamination at the site include fill used to grade the site prior to
historical development, incidental spillage associated with prior use of the site as a storage
area for heavy equipment, and the primary potential source, the former USTs removed
from the site in 1990. The site is presently paved and is used for warehouse storage. No
USTs currently exist on the site, and an AUL has been place over the former UST are
requiring that the area remain paved and/or covered by a building. No active or
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uncontrolled sources of contamination were identified at the disposal site during
completion of the present phase of work.

8.20 SUPPORTING INFORMATION - CONCLUSION OF NO SIGNIFICANT RISK

Information supporting the conclusion that a level of no significant risk (NSR) has been
achieved and that no substantial hazards remain at the site is provided in Section 6.00 of
this report. A summary of the data used to reach the conclusion of NSR is provided in
Tables 1 and 2.

8.30 FEASIBILITY EVALUATION

Although the TPH and VOC EPCs in the site's soil and groundwater do not present a
significant risk, the levels of OHM at the site have not been reduced to background
concentrations. Residual contamination exists at the site in the form of low levels of VOCs
and TPH in groundwater and PAHs and TPH in soil. Although TPH and VOCs, which are
indicator parameters of petroleum products potentially historically used and released at the
site, were detected in most soil samples collected, they have not been considered the resuits
of exempt "background” sources.

Given that background levels have not been achieved, the feasibility evaluation outlined in
310 CMR 40.0860 is required. Feasibility is broadly defined in terms of five specific
criteria:

technological feasibility

cost-benefit analysis

availability of individuals with appropriate expertise
availability of off-site land disposal facilities

site access/control constraints (for off-site sources of OHM)

o a0 o

For the disposal site located at 70 Cross Street item "b" is the relevant parameter in this
feasibility evaluation. Item "b" incorporates three main issues:

L. incremental cost of remedial action relative to incremental benefits of risk
reduction, environmental restoration and "monetary and nonpecuniary values";

2. control of risks to health, safety, public welfare and the environment posed
by implementation of the remedial action; and '

3. destruction of wetlands or wildlife habitat.

With respect to the cost-benefit analysis of additional soil remediation to background
levels, benefits would be limited. As previously described in this report, the remediation
work (i.e. UST removal) conduction in 1990 has already resulted in a condition of NSR.
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Further remediation would not provide significant benefits relative to risk reduction.
Given that the site is situated in a highly developed urban area, benefits associated with
"environmental restoration” which would result from further remediation are negligible.
The costs to implement the most likely technically feasible remedial alternative (soil
excavation) would be significant. Based on our experience in similar sites, we estimate
that the cost to excavate soil to (or near) background levels would be about $20,000 to
$40,000. This would include excavation of up to 200 cubic yards of soils, off-site disposal,
backfilling of the excavation and associated site repair. These costs would clearly be
disproportionate to the marginal incremental benefit which further remediation might
provide.

With respect to the cost-benefit analysis of groundwater remediation to background levels,
benefits would also be very limited. Concentrations detected in groundwater at the site are
very low and in a limited area. The design, construction and operation/maintenance of a
groundwater system to remediate groundwater contamination detected at the disposal site
would cost approximately $100,000 for the first five years. These costs would clearly be
disproportionate to the marginal incremental benefit which further remediation might
provide.

It should be noted that the residual contaminants in soil and groundwater at the site will be
subject to various natural attenuation mechanisms. These mechanisms, including
biodegradation and volatilization will ultimately reduce residval contaminant
concentrations to levels approaching background concentrations over time. Active
remediation alternatives would only marginally accelerate these natural attenuation
processes.

Based on these considerations, it is our opinion that restoration of soil and groundwater at
the site to background concentrations is not feasible in accordance with 310 CMR 40.0860.

8.40 REQUIREMENTS FOR OPERATION/MAINTENANCE OR MONITORING
Since remedial actions performed at the site (UST removal) have resulted in a permanent
solution, operation/maintenance or monitoring activities are not required to confirm or

maintain the conditions at the site upon which the RAO is based.

A copy of the RAO statement documenting achievement of a Class A-3 RAO for the 70
Cross Street site is attached is Appendix D.
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9.00 FINDINGS AND CONCLUSIONS

GZA conducted a Phase II Investigation and a Method 3 Risk Characterization for the 70
Cross Street site in Somerville, Massachusetts. These investigations have resulted in
achievement of a level of NSR as defined in the MCP (310 CMR 40.0988(2)), with the
implementation of an AUL. In addition, we have concluded that restoration of soils at the
site to background conditions is not feasible in accordance with the MCP and that no
substantial hazards remain at the site. Therefore, the site has achieved a Class A-3 RAO.
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GeoEnvironmental, Inc. Scientists

April 22, 2005
File No. 15096.60-C,PC

. Massachusetts Department of Environmental Protection
Bureau of Waste Site Cleanup
GZ\ Northeast Regional Office
One Winter Street
Boston, Massachusetts 02108

Re:  Phase IV Final Inspection Report, Phase IV Completion Statement and Response
Action Outcome Statement
Former Somerville Lumber Facility

One Edgewater Drive

Norwood

Massachuserts Somerville, Massachusetts

02062

1753700 RTNs 3-15737, 3-16643 and 3-23667
FAX 781-278-5701

W gza.com Dear Sir/Madam:

On behalf of Grand Panjandrum Realty Company, Inc. (GPRC), GZA GeoEnvironmental,
Inc. (GZA) is submitting this Phase IV Final Inspection Report, Phase IV Completion
Statement and Response Action Qutcome Statement for the Former Somerville Lumber
facility in Somerville, Massachusetts. This report has been prepared in accordance with the
Massachusetts Contingency Plan (MCP) 310 CMR 40.0000 et seq.

Phase IV remedial activities have been completed at the site and results of a Method 3 risk
characterization indicate that a Condition of No Significant Risk of harm to human health,
safety, public welfare, and the environment has been achieved. This conclusion relies on
the implementation/recording of a Notice of Activity and Use Limitation (AUL) on the
Site. The AUL was recorded on April 15, 2005, Based on the activities completed and
results obtained, it is the LSP’s opinion that the requirements for a Class A-3 Response
Action Outcome (RAQO) have been met.

Appropriate MCP transmittal forms with original signatures are being submitted separately
but concurrently with this document: for convenience, copies of the signed forms are
included in Appendix B. A copy of the recorded AUL is included in Appendix D.

Appendix B: Copy of MCP Transmittal Forms

¢ BWSCI108
¢ BWSC113
= BWSC104

Appendix D: AUL Form 1075
e AUL Opinion, BWSC 113A and Other Exhibits

An Equal Opponiunity Employer M/FAVH
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Please feel free to contact the undersigned at (781) 278-3800 if you have any questions or
comments concerning this submittal.

Very truly yours,

GZA GEOENVIRONMENTAL, INC.

C%M@%%/Z/ wf

Michael M. Shaw, LSP Albert J. Ricciardelli
Principal ~” Consultant/Reviewer

GZ\
fr

cC: Karen Stromberg, DEP Northeast Regional Office
Walter Steinkrauss, GPRC
Ron Ruth, Sherin and Lodgen
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1.00 INTRODUCTION

GZA GeoEnvironmental, Inc. (GZA) is submitting this Phase IV Final Inspection Report
(FIR) and Completion Statement and Response Action Outcome {RAO) Statement for the
Disposal Site (Site) located at the intersection of Route 28 (McGrath Highway) and Mystic
Avenue in Somerville, Massachusetts. The Site formerly served as a Somerville Lumber
facility and was comprised of three adjacent parcels transected by two roads (Kensington
Avenue and Garfield Street). The Site was recently redeveloped and the transecting roads
were closed and incorporated into the current, contiguous area of land. GZA has
completed this submittal on behalf of Grand Panjandrum Realty Company, Inc. (GPRC) of
Quincy, Massachusetts. The Massachusetts Department of Environmental Protection
(DEP) Primary Release Tracking Number (RTN) for the Site is 3-15727. Also linked to
the Site are RTNs 3-16643 and 3-23667. This report and the work described herein are
subject to the Limitations contained in Appendix A. Original signed BWSC Transmittal
Forms are affixed to this report and copies are included in Appendix B for convenience.

1.10 PROJECT OBJECTIVES

This report has been developed to satisfy Massachusetts Contingency Plan {(MCP)
requirements for a Phase IV FIR and Completion Statement and a RAO Statement.

This Phase IV FIR and Completion Statement were prepared in accordance with the
requirements of MCP 310 CMR 40.0878 and 40.0879, respectively. These follow the
completion and inspection of the Comprehensive Remedial Action at the Site proposed by
the Phase IV Remedy Implementation Plan (RIP), submitted by GZA in October, 2003. The
Comprehensive Remedial Action involved excavation and off-site disposal of impacted soil
in the northeast corner of the Site; excavation within a pre-existing AUL area; removal of six
inactive underground storage tanks (USTs) encountered at the Site; and management and
off-site disposal of impacted soil encountered during the redevelopment project.

The RAO Statement was prepared in accordance with the MCP requirements of 310 CMR
40.1056 and documents achievement of a Class A-3 RAO for the Site. Following the
completion of the Comprehensive Remedial Action, GZA incorporated recent data into a
Method 3 Risk Characterization in order to demonstrate that a condition of No Significant
Risk (NSR) exists at the Site. The Method 3 Risk Characterization is included in Appendix
C. An Activity and Use Limitation (AUL), restricting future Site uses, is necessary to
maintain a level of NSR. The AUL documentation is presented in Appendix D.



2.00 BACKGROUND

This section provides a description of Site conditions and summarizes historical
information on the Site. Further information on Site history and background was
previously provided in greater detail in the Phase I Comprehensive Site Assessment, the
Phase IIl Feasibility Report, and the Phase IV RIP that were prepared by GZA on behalf of
GPRC.

2.10 SITE DESCRIPTION

The Site is located at the intersection of Route 28 (McGrath Highway) and Mystic Avenue
in a mixed commercial/industrial and residential section of Somerville, Massachusetts.
Route 28 (McGrath Highway) adjoins the Site to the north, beyond which is Foss Park;
Mystic Avenue and Interstate 93 adjoin the Site to the east; Cross Street and the former
Guber and Sherman Property adjoin the Site to the south, beyond which is a playground
and residential properties; and Blakeley Street adjoins the Site to the west, beyond which
are a Merit gasoline station and commercial/industrial and residential properties.

The Site formerly served as a Somerville Lumber facility (pre-1997) and was comprised of
three adjacent parcels. The parcels were transected by Kensington Avenue and Garfield
Street between Blakely Street and Mystic Avenue. During recent redevelopment activities,
the two transecting roads were closed and incorporated into the redevelopment project
resulting in the current, contiguous area of land. In addition, during the redevelopment of
the Site, the former Guber and Sherman property was purchased and incorporated into the
redevelopment. While part of the redevelopment, the former Guber and Sherman property
was remediated and closed separately (RTN 3-18193 and 3-23551) and is not part of this
filing.

A Site Locus Plan is attached as Figure 1. Pertinent features of the Site before and after the
re-development project are depicted on Figures 2 and 3, respectively.

2.10.1 779 Mc Grath Highway

The 779 McGrath Highway parcel consisted of approximately 2.3 acres of land and
formerly had a two-story concrete block retail/warehouse building that was used as the
main indoor retail portion of a former Somerville Lumber facility. The eastern and
westernmost portions of the parcel were covered in bituminous asphalt and were formerly
used for parking and outdoor storage.

2.10.2 250 Mystic Avenue

The 250 Mystic Avenue parcel consisted of approximately 2.5 acres of land and
formerly had a large concrete block building, two open structures {canopies) used for
lumber storage, and a guard shack. The remainder of the parcel was covered in bituminous
asphalt and was formerly used for parking and outdoor storage.
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2.10.3 70 Cross Street

The 70 Cross Street parcel consisted of approximately 0.6 acres of land and
formerly had a large open concrete block building and the foundation remains and building
footprints of two former wood structures. The remainder of the parcel was covered in
bituminous asphalt.

Based on a review of the U.S. Geological Survey (USGS) Topographic Map for the Boston
North, Massachusetts Quadrangle, dated 1988, the Site is relatively flat with elevation
ranging from approximately 6 to 9 feet above the National Geodetic Vertical Datum
(NGVD) across the Site. The Mystic River is located approximately 2,300 feet northeast
of the Site. Drainage at the Site is controlled by storm drains located within the Site’s
bituminous asphalt areas and adjoining streets.

2.20 _SITE GEOLOGY

Based on the review of previous on-Site studies, subsurface conditions consist of
approximately 3 to 18.5 feet of granular urban fill underlain by silt and clay deposits. The
urban fill material is comprised primarily of sand and gravel with variable amounts of silt
and clay and trace amounts of brick, concrete, wood, ash and cinders. The underlying silt
and clay layers consist of trace amounts of sand and gravel. Glacial till was encountered
below the silt and clay unit at various locations throughout the study Site. The silt and clay
layers are believed to act as a barrier to vertical migration of any contaminated groundwater
and thus the practical bottom to the study area.

2.30 HYDROGEOLOGY

The hydrogeology of the Site appears to be largely controlled by the configuration of the
overburden deposits, underground utilities, and local topographic/drainage patterns.
Regional groundwater flow in the area of the Site is to the east toward the Mystic River,
the primary groundwater discharge point. Localized flow within the Site area is likely
influenced by local heterogeneous subsurface materials resulting from past filling
operations, irregular topography, and underground utilities. Overall, the groundwater data
reveals a variable groundwater surface with a northeasterly component on the northem
portion of the Site and a southwesterly component on the southern portion of the 70 Cross
Street East parcel. Based on data from the adjoining Guber and Sherman property
groundwater in this area appears to shift to a more northerly direction as it moves west.



2.40 SITE MCP HISTORY

A number of environmental studies have been completed at the three-parcel Site. Previous
studies addressed specific issues at the Site such as tank removals and localized soil
contamination encountered as part of construction activities. The studies performed prior
to 1997 are summarized in the Phase Il Remedial Action Plan (RAP) or Feasibility Study
for the Site. These earlier studies primarily focus on the identification and closure of two
localized release areas on the 70 Cross Street East parcel and the 250 Mystic Avenue parcel
by Payless Cashways, the former owner of Somerville Lumber. Summarized below are the
reports associated with the RTNs 3-15727, 3-16643 and 3-23667 that are the subject of this
submittal performed on behalf of GPRC beginning in the fall of 1997,

2.40.1 Environmental Site Assessment (1997)

As part of an environmental site assessment performed in the fall of 1997 on behalf
of GPRC involving the entire three-parcel property, a soil sample was collected from
adjacent to one of the three USTs identified on the southwestern portion of the
779 McGrath Highway parcel that yielded a headspace reading of 407 ppm. This sampie
was collected from greater than 2 feet bgs and within 10 feet of the exterior wall of the
UST and, as such, qualified as a release, which required notification to the DEP within
72 hours. The DEP was notified on November 19, 1997. Release Tracking Number 3-
15727 was assigned to the Site, and verbal permission to perform an Immediate Response
Action (IRA) was granted. The scope of the IRA was subsequently expanded through the
submission of an IRA Plan in February 1998.

2.40.2 Release Notification Form (1998)

GPRC purchased the Site from Payless Cashways in December 1997. On
March 26, 1998, GPRC submitted a Release Notification Form to the DEP in response to
elevated levels of total petroleum hydrocarbons (TPH) and select polycyclic aromatic
hydrocarbons (PAHs) and metals in soil, and TPH in groundwater at select locations across
the three parcel site. These exceedances triggered a 120-day notification requirement and
were identified as part of environmental site assessment activities conducted during the
latter part of 1997. The site was assigned RTN 3-16643.

2.40.3 Immediate Response Action (1998)

As described above, GZA developed an IRA plan for the southwestern portion of
the 779 McGrath Highway parcel after the 72-hour DEP notification requirement was
triggered by the elevated photo-ionization detector (PID) reading for a soil sample
collected during excavation of test pits near USTs. GZA compieted the IRA in September
1998. Confirmatory test pit soil samples collected from the three tank excavations revealed
that the IRA was successful in removing the majority of the impacted soil.
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2.40.4 Phase I Initial Site Investigation {1998)

In November 1998, GZA completed a Phase I Initial Site Investigation and Tier
Classification of the southwestern portion of the 779 McGrath Highway parcel (RTN 3-
15727). GZA concluded that the primary environmental effects at the site appeared to be
related to the three former USTs. The site was classified as Tier 1L

2.40.5 Phase I Initial Site Investigation (1999)

In April 1999, GZA completed a Phase I Initial Site Investigation and Tier
Classification for the remaining impacts on the three-parcel property that comprised the
Former Somerville Lumber Facility (DEP RTN 3-16643). The three-parcel property was
classified as Tier 1.

On January 8, 1999, this Site area was designated as a Public Involvement Plan
(PIP) site in response to the filing of a citizen petition,

2.40.6 Phase 11 Comprehensive Site Assessment (2001)

In June 2001, GZA completed a Phase II Comprehensive Site Assessment for the
Site (RTNs 3-15727 and 3-16643). GZA completed a field exploration, sampling and
analytical program to assess the extent of the oil and/or hazardous material contamination
in the soil and groundwater at the Site. PAH and extractable petroleum hydrocarbon (EPH)
levels and various metals were detected above Method 1 standards in fill material (0-9 feet)
at select locations across the Site. PAH and EPH levels were detected above the Method 1
standards in Site groundwater at 2 of 23 sampling locations. The source of PAHs,
petroleum constituents, and metals were found to be associated with historical Site usage
(i.e., incidental releases, spills), former on-site USTs, and the presence of ash and cinders
within the fill material. Uncontrolled sources within the Disposal Site were not identified
during the Phase II work.

A Method 3 Risk Characterization was performed by GZA as part of the Phase II
Report. Based on the human health risk characterization, a condition of No Significant
Risk did not exist at the Site due to potential risk to future construction/utility workers
from elevated lead and PAH concentrations in the northeastern portion of the 779 McGrath
highway property. The report concluded that a Permanent Solution under the MCP had not
been achieved.

2.40.7 Phase 111 Remedial Action Plan (2001)

In July 2001, GZA completed a Phase III Remedial Action Plan for the Site for the
purpose of identifying, evaluating and selecting a remedial action alternative which would
likely achieve a level of No Significant Risk (NSR) at the Site. Under the selected
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Remedial Action Alternative (RAA), lead- and PAH-impacted soil would be designated for
excavation and disposal off-site at an approved landfill or recycled on or off-site so that
residual average concentrations no longer presented a potential significant risk to the
identified future construction/utility worker receptors. The disposed soil would be replaced
with either clean borrow or excess soil excavated from other portions at the Site provided
concentrations of lead and petroleum constituents were comparable to (or lower than)
residual concentrations. An AUL would be implemented to restrict future Site use to
commercial use and the selected RAA would result in the attainment of a Class A-3 RAO.

2.40.8 Phase IV Remedy Implementation Plan (2003)

In September 2003, GZA completed a Phase IV RIP for the purpose of documenting
the design and implementation of the RAA selected by the Phase III Feasibility Study. The
RIP described the excavation and off-site disposal and/or recycling of impacted soils in the
northeastern corner of the Site. The RIP also included plans for addressing inactive USTs
and/or impacted soil and groundwater encountered during site redevelopment activities.
Additionally, the RIP provided for the implementation of the AUL to restrict future Site use.

2.50 CONTAMINATION TARGETED BY PHASE IV ACTIVITIES

The following sections briefly describe the identified contamination and associated risk that
was targeted during the Phase IV activities. A more complete description was provided in the
previously prepared Phase IV RIP. In addition to contaminants in soil and groundwater, one
UST was identified for removal in the Phase IV RIP. The Phase IV RIP also anticipated that
other USTs would potentially be uncovered in the process of demolition and
redevelopment activities.

2.50.1 Contaminant Types

The main contaminants that had been detected at the Site include petroleum
compounds, PAHs, metals, and to a lesser extent, VOCs.

PAHs may be constituents of fuel oils or lubricants, and are byproducts of internal
combustion engines and coal burning. It has been our experience at similar sites that PAHs
are also commonly found in urban fill material that contains coal or ash fragments.
Petroleum compounds are a large complex family of compounds with widely varying
chemical properties. The main petroleum products present at the Site appear to be fuel oils.

Eight metals have been identified in the soil and groundwater at the Site. The metals
detected at the Site occur naturally in soils at varying concentrations. They also have

numerous uses in industrial processes and in certain household products.

The main VOCs found in groundwater at the Site were aromatic compounds
(benzene, toluene, ethyl benzene and xylenes: BTEX). The BTEX compounds are common
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constituents of light petroleum products.

2.50.2 Impacted Soil Northeast Corner of Site

GZA’s June 2001 Phase II Method 3 Risk Characterization concluded that a
condition of No Significant Risk had not yet been achieved at the Site due to potential risk
to future construction/utility workers from elevated lead and PAH concéntrations in the
northeastern corner of the Site. The primary environmental effects on this portion of the Site
appeared to be related to historical releases from a former petroleum service station formerly
located within this area of the Site as well as the presence of ash and cinders within the fill
material. Elevated levels of lead were found in three soil samples from test pits excavated
during Phase II investigation activities. The concentrations of lead detected in the soil
samples were 910 mg/kg, 748 mg/kg and 19,000 mg/kg. One of the three concentrations
exceeded the MCP upper concentration level of 6,000 mg/kg.

Elevated levels of PAHs were found in soil samples, and several individual samples
exceeded one or more of the MCP upper concentration limits for benzo(a)anthracene,
benzo(a)pyrene, benzo(b)fluoranthene, dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene.
However, average residual levels of these PAHs were below the relevant upper concentration
limits.

For the Phase IV RIP, the Phase Il Method 3 Risk Characterization was reviewed and
updated to include the most recent MADEP guidance regarding exposure factors and toxicity
information for constituents detected at the Site. In the Phase II Risk Characterization, both
non-cancer and lifetime MCP risk estimates for the construction/utility worker receptor
groups were exceeded due to elevated levels of lead and benzo (a) pyrene. The non-cancer
risk estimates driven by lead did not change significantly since the risk indices associated
with this parameter did not change. However, MADEP guidance regarding lifetime cancer
risks associated with exposure to benzo (a) pyrene in soil changed significantly. As described
in the Phase IV RIP, benzo (a) pyrene was no longer considered a risk driver following the
update of the Method 3 Risk Characterization. This was confirmed with additional PAH
sampling during the Phase IV characterization activi<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>