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Ladies and Gentlemen:

On behalf of Massachusetts Electric Company (MEC), Haley & Aldrich, Inc. (Haley &
Aldrich) has prepared this partial Class C Response Action Outcome (RAOP) Statement for
the terrestrial portion of the former Malden MGP Site, located in the vicinity of the
intersection of Commercial and Charles Streets in Malden, Massachusetts. As detailed in the
June 2003 Phase III Remedial Action Plan, the Malden River portion of the Site is addressed
separately from the terrestrial portion of the Site. This RAOP Statement is transmitted with
original transmittal form BWSC-104. A copy of BWSC-104 is included in Appendix A.
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1. INTRODUCTION

This Partial Class C Response Action Outcome Statement (RAOP) is completed in accordance
with 310 CMR 40.1000 on behalf of Massachusetts Electric Company (MEC) for selected
parcels at the former Malden manufactured gas plant (MGP) Site (the Site), located along
Commercial Street near its intersections with Charles Street and Centre Street, also known as
Route 60, in Malden, Massachusetts. This RAOP pertains to the upland portion of the Site,
which includes the terrestrial land parcels of the Site and excludes the Malden River portion
of the Site. The Malden River portion of the Site extends from the Malden River Culvert
outfall to a point approximately 1,400 ft. downstream gust north of the Medford Street
Bridge) and will be addressed separately, as described in the June 2003 Phase III Remedial
Action Plan (RAP) for the Site. A Site Locus is presented on Figure 1.

1.1 Site Background Information

Portions of the former Malden MGP Site have been the subject of Massachusetts Contingency
Plan (MC?) 310 CMR 40.0000 compliance activities since 1988 under various Massachusetts
Department of Environmental Protection (MADEP) Release Tracking Numbers (RTNs).
This Class C RAOP pertains to those terrestrial portions of the former Malden MGP which
have not yet received a Response Action Outcome (RAO) or a Waiver Completion Statement,
and are not known to be the subject of MCP investigations by others. The Phase II -
Comprehensive Site Assessment (Phase II) for the Site identified Significant Risks to human
health, public welfare and the environment. The Phase III RAP evaluated Remedial Action
Alternatives to address risks posed by MGP residuals to human health and the environment,
and selected a Comprehensive Remedial Action for the Site.

The former Malden and Melrose Gas Light Company (MMGLC) and its successor, the
Mystic Valley Gas Company (MVGC), operated an MGP which expanded over time to
include approximately 16.4 acres of land in the vicinity of the intersection of Commercial and
Charles Streets in Malden, Massachusetts from approximately the mid to late 1800s to the late
1960s/early 1970s. The former MGP occupied land currently referred to as Parcels A, B, C,
D and E, as shown on Figure 2. Also, by 1912, the American Tar Company operated a tar
refining operation on the northern portion of Parcel A and on land currently occupied by the
Centre Street Right of Way. Each of these properties was re-developed following the
decommissioning of the former MGP facilities in the 1970s, and are now owned and
controlled by various parties. MEC does not own any of the Site parcels.

As indicated above, this Class C RAOP addresses the terrestrial portions of the former
MMGLC/MVGC holdings that have not been addressed by other parties, or that have not had
a Waiver Completion Statement or RAO filed at MADEP. Therefore, Parcel C (RTN 3-
2066), which has a Waiver Completion Statement dated 14 September 1990, and the portion
of Parcel ) (i.e., Callahan Park) subject to an existing Partial Class A-3 RAO (RTN 3-
13310), are not included in this RAOP. Figure 3 shows the limits of the Partial Class A-3
RAO that was filed for the Callahan Park property, and the limits of the Grant of
Environmental Restriction (GER) that was placed on the Park property.
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1.2 Site Description and Location

The Former Malden MGP Site boundary and parcels of the MGP that are included in this
Class C RAOP are identified on Figure 4 and are described below:

* Parcel A: Parcel A is a rectangular shaped parcel of approximately 2.8 acres,
occupied by six buildings (51 through 109 Commercial Street) on five separate
properties. The parcel is bounded by Commercial Street to the east, Charles Street to
the south, a Massachusetts Bay Transit Authority (MBTA) Orange Line railroad
right-of-way to the west, and Centre Street to the north. Current occupants of the
buildings on Parcel A include: a dental office, a chiropractic office, a muffler shop, a
retail liquor store, an automobile body shop, a rental car garage and office, a
tarning/nail salon, and medical offices.

E Parcel B: Parcel B is a rectangular shape parcel of approximately 2 acres, bounded by
Charles Street to the north, Commercial Street to the east, Adams Street to the south,
and the MBTA Orange Line railroad right-of-way to the west. The single existing
buhldkng on the parcel is located at 129 Commercial Street and is currently occupied
by a commercial bakery.

* Pa7cel D: The portion of Parcel D that was not included in the January 1997 Partial
Class A-3 RAO (RTN 3-13310) includes an area associated with the former Governor
Hcus-. The Governor House was an historic MGP facility that housed equipment
used to regulate the flow of manufactured gas from gas holders on Parcel D into the
ga: distribution system located in the Charles Street right-of-way.

* Parcel E: The 100 Commercial Street property which comprises Parcel E, is
approximately 6.6 acres in size, and is bounded by Commercial Street to the west,
Charles Street to the south, Centre Street to the north, and the culverted Malden
River to the east. The parcel is currently owned and occupied by the Boston Gas
Company d/b/a KeySpan Energy Delivery New England (KeySpan) which currently
uses Ihe property as an Operations and Vehicle Maintenance Center.

* West End Brook and Malden River Culverts: The portions of the West End Brook
(WEB) and Malden River (MR) Culverts that extend from Parcel D to the Malden
River outfall.

The Malden River in its reach between the Malden River Culvert outfall and a point
approximalely 1,400 ft. downstream of the culvert outfall is also part of the Site, as outlined
in the Phase II and as shown on Figure 4. As described in the Phase III RAP, the Malden
River portion of the Site has been separated from the terrestrial portion of the Site and will be
the subject of a future RAO. As discussed with MADEP during a meeting held on 3 April
2003, MEC intends to address the sediments in the Malden River as a separate operable unit
(OU). Additionally, the Mystic Valley Development Commission (MVDC), through the
TeleCom City partnership, has formed a group of parties with interest in the Malden River.
The Telecom City partnership formed due to the proposed development of a state-of-the-art
telecommunications research and development park on 200 acres of land situated in Malden,
Medford and Everett, located along the Malden River and downstream of the Site boundary.
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The MVDC has partnered with the Army Corps of Engineers to conduct a study of ecosystem
impacts and lo identify potential remedial measures that may be undertaken in the area. MEC
is contributing technical and financial support to this project and is participating in the study,
designated the Maiden River Ecosystem Restoration Study. MEC also intends to participate
in discussions regarding the restoration of the Malden River, as appropriate. In light of these
recent developments, evaluation of Malden River sediments associated with the former
Malden MGI' Site, if applicable, would be more efficient and cost-effective if conducted in
conjunction with these efforts along the larger portion of the River.

The Site is located within a designated Industrial Zone, and there are no institutions located
within 500 ft There are numerous residences within 0.5 miles of the Site and it is estimated
that greater than 1,000 people live within 0.5 miles of the Site. The Site is not located within
3,000 ft. of an Area of Critical Environmental Concern. Based on area groundwater use and
recharge ciaracteristics, the Site is not included within areas designated Zone I, Zone II, or
Zone III. The MADEP Natural Resources Map for the Site from the Phase III report, dated
May 2003, is provided on Figure 5.

1.3 Land Use and History

Earliest available information indicates that the Malden and Melrose Gas Light Company
(MMGLC) erected a gas manufacturing facility in 1855. The facility, which consisted of coal
storage buildings, retort houses, a gas manufacturing building, a condenser house and limited
purification facilities on Parcel A, reportedly began providing street lighting by gas on 1
November 155. The locations of historic MGP facilities are shown on Figure 6.

As the plant capacity was expanded, operations spread to Parcels B, D, and E. Parcel B was
used primarily for gas purification operations, Parcel D was primarily used for storage and
distribution of gas product, and Parcel E was the location of the second condenser house, a
series of above-ground storage tanks, and various tar handling facilities. By 1912, the
American Tar Company operated a tar refining operation on the northern portion of Parcel A
and on land currently occupied by the Centre Street Right of Way. The MGP continued to
operate as MMGLC through 1953. At that time, the MMGLC reorganized and became the
Mystic Valley Gas Company (MVGC).

Manufactured gas production continued through the early 1960s, at which time natural gas
became available and quickly became the primary gas source for MVGC. By 1963, the gas
manufacturing building, the retort house, and the tar storage tanks associated with the
American 'ar Company on Parcel A were removed. Although pipeline natural gas had
become the predominant form of gas supplied to customers by the 1960s, limited production
of manufactured gas continued to supplement natural gas supplies during peak demand
periods until the early 1970s. In 1973, Eastern Gas and Fuel Associates purchased MVGC's
stock, and Boston Gas purchased MVGC's assets.

In the mid- 1970s, remaining MGP - affiliated structures were removed from Parcel A, and
the Maldert Redevelopment Authority (MRA) subdivided the parcel into four properties: 51
Commercial Street, 77 Commercial Street, 99-103 Commercial Street, and 105-109
Commercial Street. Development of Parcel A took place between 1973 and 1980. Gas
purification operations on Parcel B ceased in the 1960s, and in the mid to late 1970s,
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previously existing structures were demolished and a two-story cinder block building, 129
Commercial Street, was constructed. Gas storage features remained on Parcel D until
approximately 1975, when the gas holders, governor house and support facilities were
dismantled.

Parcel E remained as the primary operational property for MVGC. In the early 1960s gas
manufacturing facilities on Parcel E were replaced by an office and storage building, which
was constructed on Parcel E east of the control building. In the early 1970s, several
structures associated with the gasification process were still present on the parcel.

In the mid..1970s (approximately 1973-1975) remaining MGP-affiliated structures on Parcel E
were razed except for the control building and the office and storage building. Following
demolition of the former MGP structures in the mid-1970s, the office and storage building
was expanded and extended north. This building is now known as the operations building. A
maintenance garage was also constructed at this time. KeySpan Energy Delivery New
England purchased the Boston Gas Company in 2000, and took ownership of Parcel E.

1.4 Historic Re-routing of Surface Water Bodies on the Site

The former Malden MGP was located in a marshy area, partially underlain by an organic peat
deposit, and was transected by two meandering water bodies. The historic courses of the two
surface water bodies on the Site, the Malden River and the West End Brook, are shown on
Figure 6. Historically, the Malden River meandered through the Site, flowing generally from
the north to south side of the Site, along the eastern Site boundary. The West End Brook, a
tributary tc the Malden River, flowed across the center of the Site from west to east before
emptying into the Malden River. The West End Brook was straightened sometime in the mid
1900s, and in approximately 1970 - 1971, the Metropolitan District Commission (MDC)
constructed a culvert to convey the West End Brook across the Parcel E portion of the Site.
In 1977, the Malden River culvert was constructed. Both culverts are supported on wooden
piles to provide structural support, and are underlain by a layer of crushed stone,
approximately 3 ft. thick.

1.5 Nature and Extent of MGP Contamination

The former Malden MGP operated from the mid-1800s until the early 1970s. The types and
levels of contaminants detected in soil, groundwater and sediment are consistent with this
long industrial history. Operations at the former Malden MGP facility used coal, coke, and
oils as raw feedstock for combustion in retorts and produced a number of residuals while
processing the generated gas and separating impurities prior to gas distribution. MGP
residuals ircluded solid residue from the retorts, hydrocarbon/aqueous condensate from gas
separator units (e.g., condensers, tar separators), and solid wastes from the purification
process.

MGP residials remaining on the former Malden MGP Site generally include tars, oils, and
some inorganic contaminants. Classes of compounds most commonly observed in samples
collected at the site include PAHs, VOCs, and cyanide. As described in the conceptual site
models presented in the Phase II Comprehensive Site Assessment and the Phase III RAP,
several different types of contamination have been identified on the Site. The interpreted
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extents of the different types of contamination present based on Site investigations to date, are
shown on Figure 7. The types of contamination identified include the following:

N Tar-saturated material (TSM): TSM refers to soil that is saturated with coal tar.
Generally TSM has been observed at depths of between approximately 4 and 17.5 ft.
below ground surface, on the upper surface of the organic deposits in the Site
subsurface. A portion of the coal tar in TSM is fluid enough to be able to flow in the
subsurface as dense non-aqueous phase liquid (DNAPL), described below. TSM on
the Site is believed to exist beneath existing buildings on Parcels A and E, including
the KeySpan Operations Building on Parcel E. TSM impacts observed in the WEB
and MR Culverts on the 100 Commercial Street property have been the subject of
previously completed response actions as described herein.

a DNAPL: Free-phase DNAPL (i.e., separate phase organic oils that are heavier than
water and therefore migrate downward in the subsurface) has been observed in
monitoring wells on the Site. DNAPL tends to collect on top of the organic deposit.
The results of Site investigations to date indicate that a fraction of the DNAPL at the
site is mobile and can be collected from the subsurface. Based on NAPL thickness
measurements, the total volume of DNAPL present is estimated to be approximately
13,000 to 22,000 gallons. Monitoring well observations suggest that a portion of the
DNAPL on the Site may be located beneath existing buildings on Parcels A and E.

* LNAPL: Free-phase light non-aqueous phase liquid, oils that are lighter than water
and float on the water table, have been identified in some monitoring wells on Parcels
A and E. Based on NAPL thickness measurements, the total LNAPL volume is
estimated to be approximately 8,000 to 11,000 gallons. Monitoring well
observations suggest that LNAPL may also be located beneath existing buildings on
the southern portion of Parcel A.

* BTEXSN compounds in soil and groundwater on Parcel B: Data collected during the
Phase II and subsequent investigations indicate the presence of benzene, toluene,
ethylbenzene, xylenes, styrene, and naphthalene (BTEXSN) contamination in soil and
groundwater beneath the 129 Commercial Street building. Elevated VOC
concentrations (primarily benzene, toluene and styrene) have been detected in air
inside the facility. Based on our current understanding of subsurface conditions
beneath the 129 Commercial Street building, indoor air impacts appear to result from
volatilization of contaminants from impacted soil and groundwater.

* Petroleum-impacted soil on Parcel E: Petroleum-impacted soil associated with the
former tank farm is located in the vicinity of the historic above-ground petroleum and
coal tar tanks on the northern half of Parcel E, just north of the WEB Culvert. The
primary contamination observed in this area appears to be petroleum impacts
associated with the historic fuel tanks. Generally, soils in this area are not saturated
with coal tar, as is the case in the TSM-impacted areas on other portions of Parcel E.
However, some soil samples in this area contained a mixture of tar-related
compounds and petroleum compounds, indicating a mixture of contamination types in
this area.
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BTEX contamination in soil and groundwater located south of Callahan Park:
Elevated BTEX concentrations have been detected in soil and groundwater beneath
the southern parking lot of Callahan Park and in Charles Street south of Callahan
Park. This contamination is believed to be due to operation of the former governor
house, which regulated gas flow from large gas holders to the distribution system
beneath Charles Street. Contamination associated with the former governor house
has been detected in soil in the eastern corner of the southern parking lot and in
groundwater in monitoring wells located in the Charles Street right of way. This area
includes approximately 3,670 square ft. (sf), or 0.08 acres, of the southern Callahan
Paik parking lot, and a 267-ft. length of Charles Street, covering an area of
approximately 13,970 sf, or 0.32 acres. The Phase II Risk Characterization
demonstrated a condition of No Significant Risk for this area. Furthermore, impacted
soil in the Governor House area is not considered to be an ongoing source of
contamination. Therefore, a Class A-3 RAO is anticipated in the near future for the
Governor House portion of the Site. In addition, the Governor House portion of the
Site was incorporated into the existing Grant of Environmental Restriction for
Callahan Park, which specifies use restrictions (i.e., property use is maintained as a
public park) and provides procedures and limitations for excavation of impacted soil.
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2. CURRENT REGULATORY STATUS

Contamination present at the Site is the result of over 100 years of MGP operations, and has
impacted soil, groundwater, indoor air, sediments and surface water to varying degrees.
Assessment activities began on Parcel E in 1988 and have since been conducted on Parcels A,
B, and D under several MADEP RTNs. Response actions have included several Release
Abatement Measures (RAMs) and Immediate Response Actions (IRAs). A Phase II
Comprehensive Site Assessment was submitted to MADEP on 28 December 2001, and a
Phase III RAP for the terrestrial portion of the Site was submitted on 2 July 2003. Additional
details regarding the site regulatory history are provided below.

2.1 Site Regulatory History and Related RTNs

Investigations began at the Site in 1988, when the presence of coal tar contamination was first
confirmed through subsurface borings. The Site was initially designated a Tier II Site under
the MCP and assigned Release Tracking Number (RTN) 3-0362. RTN 3-0362 has been used
to manage MCP compliance activities for the former holdings of the Maiden MGP facility
that have not been addressed by other parties, or that have not had a Waiver Completion
Statement or RAO filed at MADEP. Several RTNs that have been assigned due to releases or
possible releases of contaminants associated with the former Malden MGP facility have been
linked with or otherwise related to RTN 3-0362, and include the following:

* RTN 3-03757, Parcel B, 129 Commercial Street: Assessment began in 1991 by others
on behalf of the property owner(s) in response to the identification of oil and
hazardous materials. These investigations detected concentrations of VOC
compounds (BTEX and naphthalene) in soil and groundwater greater than reportable
concentrations, and detected elevated concentrations of VOCs in indoor air in the
commercial building on the property. RTN 3-03757 for the 129 Commercial Street
prcperty was linked to the former Malden MGP Site RTN 3-0362 on 6 February
1997. As described below, an MCP Release Abatement Measure (RAM) is ongoing
and includes the installation and maintenance of a mechanical sub-slab venting system
and quarterly monitoring of indoor air. These additional response actions have
resulted in a condition of No Significant Risk.

* RTN 3-11581, Diesel Fuel Piping IRA: An assessment-only IRA was conducted on
Parcel E property in September 1994 in response to a failed tightness test for piping
related to a diesel fuel tank. A small, "pinhole" leak was identified in the pipe and
was repaired. Re-testing confirmed that that the pipe was "tight," and an IRA
Completion Report was filed with MADEP on 8 November 1994. Because the diesel
fuel contamination was potentially commingled with MGP residuals, RTN 3-11581
was linked with RTN 3-0362 upon completion of the IRA.

* RTN 3-13310, Parcel D (William R. Callahan Park): Based on the identification of
the presence of MGP residuals during Initial Site Investigations on the Callahan Park
prcperty, RTN 3-13310 was assigned, and a RAM was initiated in January 1996 as a
risk reduction measure. As described above in Section 1.2, Callahan Park (Parcel D)
is located on the northeast corner of Charles and Pearl Streets adjacent to the Site,
and was the location of historical MGP gas holders and the governor house, which
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regulated gas flow from the holders to the distribution system. RAM activities
included assessment of the extent of contamination and removal of oily soil and water
associated with an historical drip pot and drip valve, and removal of mercury-
contaminated soils associated with the former Medford Booster House. Upon
completion of these remedial actions, Callahan Park was restored through soil
placement and re-grading, followed by placement of a marker barrier, drainage
subgrade, loam and sod. Catch basins in the Park were repaired or replaced, a new
parking area was created on the northwestern corner of the Park, and the southern
pa:tking lot was re-paved.

A Partial Class A-3 RAO was filed for Callahan Park in January 1997. A small
portion of the Callahan Park southern parking lot (the southwestern section) was
included in the GER, as shown in Figure 3, but is not considered part of the former
Malden MGP Site, RTN 3-0362. Similarly, a small portion of the Callahan Park
southern parking lot (the southeastern section or Governor House area) was included
in the GER but excluded from the partial Class A-3 RAO, as shown in Figure 3.

The partial Class A-3 RAO indicated that the extent of soil and groundwater
contamination identified in the vicinity of the former Governor House and Charles
Stieet had not been fully assessed at the time and was therefore excluded from the
limits of Class A-3 RAO. This portion of the Callahan Park property is included in
RTN 3-0362, and in this Partial Class C RAO.

* RTN 3-13345, Charles Street IRA (linked with RTN 3-13310): This assessment-only
IRA was conducted in response to the detection of elevated total VOC concentrations
identified in groundwater in Charles Street just south of Callahan Park. As described
above, the results of Initial Site Investigation activities on Callahan Park indicated the
presence of MGP residuals (i.e., elevated PAH and VOC concentrations in soil and
groundwater). A total VOC concentration of 9.72 mg/I in a monitoring well located
in Charles Street (B130-MW) that was screened less than 15 ft. below ground surface
and located less than 30 ft. from an occupied residence prompted the IRA. The
purpose of the IRA was to assess whether the elevated VOCs detected in groundwater
in Charles Street had resulted in elevated VOC concentrations in homes south of
Charles Street, and if so whether the elevated VOC concentrations posed risk to the
residents in the homes.

IRA activities included the necessary notifications, gauging for NAPL in wells in
Charles Street, monitoring of indoor air for a 24-hour period inside 3 residential
buildings, re-sampling of monitoring well B130-MW, and preparation of a Risk
Characterization assessing risk due to exposure to VOCs in indoor air inside the
residences. The Risk Characterization satisfied a condition of No Significant Risk to
human health for carcinogenic and noncarcinogenic effects. Therefore, an IRA
Completion Statement was submitted on 19 March 1996 and further actions were not
conducted.

* RTN 3-13753, Gasoline Release to Soil IRA, 100 Commercial Street: This RTN was
assigned to an underground storage tank (UST) removal that took place on the 100
Commercial Street Property (Parcel E) in May 1996. The removal began as a RAM
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under RTN 3-0362 but was converted to an IRA and assigned RTN 3-13753 due to
the detection of PID measurements in excess of 100 ppm during the UST removal.
Two gasoline USTs and one diesel UST were removed, along with approximately
1053 gallons of water/gasoline mixture and 24 tons of petroleum-contaminated soil.
Ar IRA Completion Statement for RTN 3-13753 was submitted on 12 July 1996,
indicating that future response actions related to this release would be conducted
under RTN 3-0362.

* RTN 3-12448 and 3-13754, WEB and MR Culvert IRAs: An IRA with RTN 3-
12448 was initiated in May 1995 in response to observation of a recurring,
discontinuous sheen on surface water flowing in the Malden River Culvert. IRA
activities under RTN 3-12448 included deployment of absorbent booms in the culvert,
a video survey of conditions in the culvert, installation of test borings and monitoring
wells in the vicinity of the culverts, and sampling of culvert surface water, sediment,
sheens, and groundwater from wells adjacent to the culverts. The findings of this
IRA were that infiltration of coal tar into stormwater catch basins connected to the
culverts was the cause of sheens on the culvert surface water. Accordingly, coal tar
and sediments were removed from the culverts, catch basins and drain pipes emptying
into the culverts were sealed and lined, and an IRA completion report for RTN 3-
12448 was filed with MADEP on 3 May 1996.

Subsequently, another IRA with RTN 3-13754 was initiated in May 1996 in response
to de recurrence of a sheen on surface water in the WEB and MR Culverts. This
IRA remained active through September 2003; IRA activities associated with this IRA
included the following:

N Assessment: Sediment sampling; installation of monitoring wells and
monitoring of DNAPL thickness in the wells; installation of tar monitoring
points used to monitor tar thickness, if present, beneath the WEB and MR
Culverts, including at the outfall; and periodic monitoring of lined catch
basins and drain lines using video surveys

* Remedial response: Removal and disposal of approximately 525 tons of
contaminated soil and sediments from catch basins and the culverts;
installation of absorbent booms in the MR Culvert and periodic disposal of
debris collected on the booms; repair and sealing of existing culvert
expansion joints; grouting of culvert weep holes; lining of catch basins and
drain lines that discharge into the culverts; installation of a seepage collar
beneath and around the MR Culvert to prevent DNAPL migration beneath the
culvert; lining of the 42-inch drain line in Centre Street from Commercial
Street to its connection with the WEB Culvert and installation and operation
of a DNAPL recovery well, designated RW-1, through which approximately
702 gallons of DNAPL were removed from the subsurface.

* Annual Culvert Observations: Observation and documentation of the
condition of the sealant on the expansion joints and to check for the presence
of coal tar, contaminated surface water or sediment.

During the 2003 annual culvert inspection, neither DNAPL nor impacted sediments
were observed, and the integrity of the seals on expansion joints appeared to be in
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good condition. Additionally, DNAPL was not observed in a monitoring point
installed beneath the MR Culvert near its outfall. Therefore, on 12 September 2003
an IRA completion report for RTN 3-13754 was submitted to MADEP, indicating
that future response actions related to this release would be conducted under RTN 3-
0362.

Annual Tier II Extension Submittals were made for RTN 3-0362 from 1996 to 1999, and in
August 1999, a Tier Re-Classification/Tier IA Permit Application was submitted to MADEP.
In response, MADEP issued Tier IB Permit 7378, with an effective date of 28 December
1999. A Phase II Comprehensive Site Assessment was submitted to MADEP on 28
December 2001, and a Phase III RAP was submitted to MADEP on 2 July 2003. The Phase
III report presented an evaluation of remedial alternatives for the terrestrial portion of the
Site. The selected remedial alternative in the Phase III RAP constituted a temporary solution
that included the following components:

* Extraction of DNAPL using extraction wells on Parcels A and E

0 LNAPL extraction using belt-skimmers on Parcels A and E

* Installation of vertical barriers to prevent or reduce DNAPI migration between
adjacent properties, if necessary

0 In-situ chemical oxidation of TSM and petroleum-impacted soils (once NAPL quantity
ha; been sufficiently reduced) on Parcels A and E

N Installation of biosparging and soil vapor extraction (SVE) systems on Parcel B,
installed using HDD methods beneath the 129 Commercial Street building,

0 A Site-wide groundwater monitoring program was recommended, including the
sampling of approximately 20 to 25 monitoring wells on an annual basis, to ensure
thit site conditions remain stable during the implementation of the Temporary
Solution on the Site.

* AULs may be implemented on properties located within the boundaries of the Site to
mitigate potential exposure to contaminated soil. AULs may mandate the
maintenance of a direct contact barrier (i.e., asphalt pavement) to prevent contact of
Site employees, visitors and trespassers with contaminated soil.

2.2 Ongoing Response Actions at the Site

Currently, a RAM is ongoing at the 129 Commercial Street property. This RAM was
initiated to address elevated concentrations of BTEXSN compounds detected in indoor air at
129 Commercial Street. The stated objective of the RAM Plan submitted to MADEP in July
1998 was lo seal portions of the floor slab that were identified as VOC vapor migration
pathways through the floor slab in order to reduce VOC concentrations in indoor air. The
RAM was modified on 9 April 1999 to include the installation of a sub-slab venting system.
As described in more detail in Section 3, the RAM has involved quarterly indoor air
monitoring, a pilot floor-sealing program, and the installation of a pilot scale, sub-slab
ventilation system.
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3. SUMMARY OF RISK REDUCTION MEASURES CONDUCTED TO DATE

To date, substantial Risk Reduction Measures have been undertaken on the former Malden
MGP Site. Contaminated media have been removed during four general response actions at
the Site. These include: (A) removal of underground storage tanks and contaminated soil
from 100 Commercial Street; (B) pilot-scale removal of LNAPL from a monitoring well
located on Parcel E; (C) removal of sediments, DNAPL, and other wastes from 100
Commercial Street and the WEB and MR Culverts; and (D) reduction of VOC concentrations
in indoor air at the 129 Commercial Street property. These response actions are described in
more detail below.

* Removal of USTs from the 100 Commercial Street Property: Three USTs were
removed from the 100 Commercial Street Property (Parcel E) in May 1996. The
removal began as a RAM under RTN 3-0362 but was converted to an IRA and
assigned RTN 3-13753 due to the detection of PID measurements in excess of 100
ppm during the UST removal. Two gasoline USTs and one diesel UST were
removed, along with approximately 1063 gallons of water/gasoline mixture and 24
torts of petroleum-contaminated soil.

* Pilot-scale LNAPL Removal, Parcel E: As part of a RAM initiated in July 1998, a
pilot-scale "siphons-without-a-pump" (SWAP) LNAPL removal system was installed
in monitoring well B109A-OW, in which LNAPL had been consistently identified at
thickness ranging from 0.2 ft. to 1.0 ft. The results of the test indicated that the
SWAP technology was not appropriate for the LNAPL present at the Site;
approximately 0.5 gallons of LNAPL were collected over a period of approximately
10 months. Therefore, the conclusion of the RAM was that alternative LNAPL
reraoval methods should be identified.

* WEB and MR Culvert IRAs: Two IRAs were conducted in response to the
observance of sheens on surface water flowing in the WEB and MR Culverts.
Re sponse actions conducted in the culverts and in the vicinity of the culverts between
Maiy 1995 and September 2003 included monitoring, sealing of culvert openings,
sediment removal, lining of drain lines, and DNAPL removal. In total,
approximately 525 tons (approx. 330 cy) of contaminated soil and sediments were
removed from catch basins and the culverts and disposed of off-site. Absorbent
booms were also installed in the WEB and MR Culvert, and waste and debris
collected on the booms was periodically collected and disposed. Existing culvert
expansion joints were sealed and culvert weep holes were grouted to prevent
infiltration of DNAPL to the culverts. Catch basins and drain lines that discharge
into the culverts were sealed and lined, and a grout seepage collar was installed
beneath and around a discrete portion of the MR Culvert to prevent DNAPL
migration beneath the culvert. A DNAPL recovery well (designated RW-1) was
installed adjacent to the WEB Culvert. A total of approximately 702 gallons of
DNAPL was extracted from the subsurface using this well between September 2001
and September 2003. The IRA Completion Report for RTN 3-12448, West End
Brook & Malden River Culverts, was dated 3 May 1996. The IRA Completion
Report for RTN 3-0362 & 3-13754, West End Brook & Malden River Culverts, was
dated 12 September 2003.
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* 104) Commercial Street Corrosion Protection Anode Installation URAM: This
URAM was initiated by Haley & Aldrich on 16 November 2001 on behalf of
Ke ySpan, the current property owner. The URAM consisted of the excavation of a
trench approximately 1 ft. deep, and installation of seven corrosion-protection anodes
in borings created using hollow-stem augers. Pavement was replaced subsequent to
completion of anode installation. The anodes were installed to provide corrosion
protection for a gas pipe on the KeySpan property. URAM activities included the
management of contaminated soils generated during the anode installation. Excavated
soils were re-used as backfill during the URAM; therefore soils were not sent off-site
for treatment or disposal. A URAM Completion Report was submitted to MADEP
on 19 February 2002.

* 106 Commercial Street Sewer Pipe Installation URAM: This URAM was initiated
by Haley & Aldrich in January 2003 on behalf of KeySpan. Activities conducted
under this URAM included the installation of a sewer pipe at the northwest corner of
the KeySpan Operations building. Cuts were made in the concrete slab of the
building and a trench was excavated to install a sewer pipe. Haley & Aldrich
personnel observed mild odors and visual indications of contamination during
excavation. Sewer piping was installed between 14 and 21 January 2003.
Subsequently the trench was backfilled with excavated soils, compacted and concrete
was poured to replace the floor slab on 24 January 2003. Less than 1 cy of soil was
sent offsite for treatment to Clean Harbors of Bristol, CT on 16 April 2003. A
UlAM Completion Statement was filed on 13 May 2003.

* 129 Commercial Street RAM: This RAM was initiated in November 1998 in
response to the detection of elevated concentrations of benzene, toluene,
ethylbenzene, xylenes, styrene and naphthalene contaminants (BTEXSN) detected
duiing Phase II investigations in indoor air at 129 Commercial Street. Detected
concentrations did not constitute an imminent hazard for workers in the building, and
we:re less than applicable occupational standards set by the US Occupational Safety
and Health Administration (OSHA). However, remedial actions were deemed
necessary to reduce long-term risks due to indoor air exposure.

Ini:ially, RAM activities included a pilot floor-sealing program in a portion of the 1.29
Commercial Street facility. However, testing of the sealed portion of the floor
indicated that this program was not successful, and the RAM was modified to include
the installation of a sub-slab venting system. A sub-slab venting system was installed
in October 1999, consisting of five 2-inch diameter soil vapor extraction points
installed horizontally through the foundation wall beneath the floor slab. The vapor
extraction points extend approximately five ft. beneath the building. These points
were connected to a 140-cfm blower that removes vapors from beneath the floor slab
and directs them through a 165-lb granular activated carbon drum for treatment. The
blower and carbon drum are stored in a temporary building located east of the
building along Commercial Street. Treated air is emitted through a 4-inch diameter
vent pipe to the atmosphere. This system has been maintained since its installation,
and quarterly indoor air monitoring has been conducted in the facility. The results of
monitoring indicate that the levels of VOCs in indoor air have decreased.

12



Spent carbon drums are sent off-site under hazardous waste manifest to Clean
Harbors, Inc. of Braintree, MA or Bristol, CT. To date, 46 drums (approximately
7,590 lbs) of spent carbon have been sent off-site. The Risk Characterization
included in the Phase III RAP satisfied a condition of No Significant Risk for workers
inside the facility assumed to inhale indoor air. However, because the data used for
the Risk Characterization included data collected while the system was operational, it
is assumed that this system is required to maintain a condition of No Significant Risk
at this time.

13



4. NO SUBSTANTIAL HAZARDS

The primary contaminants of concern at the former Malden MGP Site are PAHs, VOCs,
metals and cyanide in soil and groundwater, and VOCs in indoor air at 129 Commercial
Street. A Temporary Solution requires the elimination of Substantial Hazards. The
Substantial Hazard Evaluation (SHE) is comprised of two components: human health and
ecological evaluation. An evaluation of human health and ecological Substantial Hazards was
conducted as part of the Method 3 Risk Characterization that was prepared for the former
Malden MGP Site.

AMEC Earth and Environmental (AMEC) prepared two Risk Characterization documents for
the Site; ths first is included in the Phase II Comprehensive Site Assessment, and is entitled
"Method 3 Risk Characterization for the Former Malden Manufactured Gas Plant Site".
The second document, which incorporates additional Site data collected during Phase III Site
work, is in:luded in the Phase III RAP and is entitled "Amendment to Method 3 Risk
Characteri:ation and Substantial Hazard Evaluation, Portion of Former Manufactured Gas
Plant Site" The aggregate results of these Risk Characterizations pertaining to the terrestrial
portion of Ihe Site are discussed in this section.

4.1 Human Health Substantial Hazard Evaluation

The human health SHE evaluates potential risk for current site use in a manner similar to the
assessment of Significant Risk, except the SHE evaluates potential risk posed over a reduced
exposure period. The exposure period considered for the SHE is equal to the period of time
elapsed between notification to MADEP of the presence of hazardous materials at the Site and
the date that the SHE is conducted, plus an additional five years. The results of the SHE are
compared to the same thresholds as the assessment for Significant Risk; as a result, a risk that
is considered a Substantial Hazard indicates a greater degree of risk to the exposed population
than failure to demonstrate a condition of No Significant Risk. The following human health
receptors were quantitatively evaluated for current site uses of the terrestrial portion of the
Site:

E A utility worker who is exposed to soil and groundwater through incidental ingestion
and dermal contact, inhalation of fugitive dust, and the inhalation of VOCs migrating
from soil and groundwater into ambient air via a trench;

* A trespasser entering the Site during utility work who is exposed to soil through
incidental ingestion and dermal contact, inhalation of fugitive dust, and inhalation of
VOCs migrating from soil and groundwater into ambient air in the trench;

0 An on-site commercial/industrial worker who is exposed to VOCs via inhalation of
indoor air vapors that have migrated from soil and groundwater beneath the building;
and.

* A landscape worker who is exposed to soil through dermal contact and incidental
ing estion.

1
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1. Property access and property use: The Former Malden MGP Site is comprised of
properties, all of which are owned by entities other than MEC. Therefore, implementation of
the remedy must be coordinated with the needs of property owners. The properties located
within the limits of the Site are occupied by operating businesses, which must be allowed to
function during implementation of the remedy.

2. Appropriate sequencing of remedial technologies: On Parcels A and E, the quantity of
NAPL in the subsurface must be reduced to the extent practicable prior to the remediation of
TSM and s;oil. Remediation of TSM or soil in the presence of LNAPL or DNAPL would be
ineffective.

3. Other technical considerations: Technical factors regarding the effectiveness of the
proposed remedial components will be taken into consideration during implementation of the
remedy. For example, proper location of DNAPL extraction wells is dependent upon the
elevation cf the organic deposit, which has been observed to be highly irregular during
subsurface investigations. Based on these observations, DNAPL extraction wells may be
installed in stages, such that the locations of the second stage of DNAPL extraction wells
would be t.etermined based on the results obtained in the first stage. The most efficient
placement of DNAPL or LNAPL extraction wells may result in the installation of extraction
wells on one property before another. The prese'nce of utilities, utility conduits, public
streets, parking lots, and buildings also present technical considerations.

5.3 AULs

This Class C RAOP is not based upon the implementation of an Activity and Use Limitation
(AUL). Where a Temporary Solution is expected to be in place for a long period of time, an
AUL may be useful as a means of providing notice of the residual contamination to future
holders of an interest in property at the Disposal Site. As definitive and enterprising steps
progress, AULs will be pursued for those parcels where it can be shown that there is a
condition cf No Significant Risk and no continuing sources of contamination. Implementation
of AULs on these parcels could allow for the achievement of Permanent Solutions as partial
RAO State:nents. This will further limit the area of the Temporary Solution and bring more
focus toward achieving a Permanent Solution for that remainder of the Disposal Site.

5.4 Pilot Tests and Bench-Scale Studies

The need for performance of Pilot Tests and Bench-Scale Studies is not anticipated at this
time. However, the need for Pilot Tests and Bench-Scale Studies may be re-evaluated as
definitive and enterprising steps are performed and as new technologies are reviewed.

5.5 Additional Technology Review

New technology developments will be reviewed to determine if implementation would result
in progress toward a Permanent Solution. These will be reported during the required 5 year
review, or sooner if applicable.

18



5.6 Review Site Uses

Pursuant to 310 CMR 40.0580, once every 5 years, site uses will be reviewed to determine if
the previously evaluated technologies or new technologies can be implemented without
serious disruption to property owners and user's normal daily operations.

5.7 Post-RAO Active Operation and Maintenance

Currently, ongoing Active Operation and Maintenance activities managed under the 129
Commercial Street RAM are considered to be required to maintain the conditions upon which
this RAO is based. Pursuant to 310 CMR 40.1056(1)(e), Post-RAO Active Operation and
Maintenance activities under 310 CMR 40.0896 will be conducted in support of Post-RAO
response actions. At this time, it is anticipated that Post-RAO response actions described
above will be continue to be conducted as MCP Release Abatement Measures.

A site-wide monitoring program will be conducted developed that will include gauging of
selected monitoring wells for groundwater elevation and presence or thickness of NAPL,
and/or grcundwater sampling and testing. In addition, an annual monitoring program for the
MR Culvert and the tar monitoring port that was installed in the MR Culvert near its outfall
(TMP-1) will be developed and implemented.

5.8 Projected Schedule

It is anticipated that initial NAPL recovery will begin in Spring/Summer 2004 with
installation of DNAPL recovery on Parcel E. A RAM Plan for NAPL recovery is currently
being prepared and is anticipated to be submitted in Spring 2004. Following evaluation and
assessmen: of DNAPL recovery on Parcel E, further NAPL recovery activity will be
commenced, including DNAPL recovery on Parcel A, and LNAPL recovery Parcel A and
Parcel E. SVE and biosparging on Parcel B is in the pre-design stages with ongoing activities
including a detailed utility survey and additional data review. A RAM Plan Modification for
Parcel B will be developed following these activities and is anticipated to be submitted in later
2004. More detailed schedules for implementation and operation and maintenance for these
definitive and enterprising steps will be included in the respective RAM plans.
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6. QUALITY ASSURANCE/QUALITY CONTROL AND LSP NARRATIVE

Recently, DEP has implemented a MCP Data Quality Enhancement Program (DQEP) and has
issued guidance regarding this program. As of August 2003, the Department expects that
analyses of all samples used to support MCP actions will address enhanced data quality
objectives. To facilitate this, the Department has developed specific analytical methods and
will offer a "Presumptive Certainty" option for data that are derived using these methods and
that meet certain other program requirements.

The samples collected for the Partial Class C RAO Opinion described herein were collected
before 1 August 2003. These samples were analyzed by approved EPA and DEP analytical
methodologies. The laboratory analytical data were provided in the Phase II report, Volumes
V, VI, VI., VIII, IX, X, and XI. Haley & Aldrich has reviewed the analytical laboratory
data reports for the sampling and analysis conducted at the Site. Our previous review
included an evaluation of field collection documentation, holding times, blanks, surrogates,
matrix spikes, laboratory and field duplicates, and laboratory control samples and would be
considered to satisfy current DQEP requirements. We have assessed the data herein for
QA/QC parameters and conclude that the results are acceptable for incorporation into this
Response Action Outcome (RAO) Statement and are suitable for the intended use.
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7. CONCLUSIONS

A Partial Class C RAO has been achieved for the terrestrial portion of the former Maiden
MGP Site, located in Malden, Massachusetts. The Partial Class C RAO has been achieved
through risk reduction measures and is based on an MCP Substantial Hazard Evaluation that
concludes 1hat a condition of No Substantial Hazard exists for the terrestrial portion of the
Site.

Definitive md enterprising steps toward a Permanent Solution have been outlined in Section
5, and are anticipated to include removal of LNAPL and DNAPL from the subsurface and
reduction of contaminant concentrations in soil, groundwater, and indoor air at the Site.
Achievement of a Permanent Solution is not feasible at this time, because a significant portion
of the LNAPL, DNAPL and impacted soils and groundwater are located beneath occupied
buildings. The remedial approach for the Site at present is to reduce the quantity of LNAPL
and DNAPL in the Site subsurface in accessible portions of the Site, and reduce VOC
concentrations in soil and groundwater beneath the building on Parcel B to the extent
practicable. The Temporary Solution for the Site will be re-evaluated within five years and
reconsidered in the event that a change in Site conditions or advances in technology enable
access to currently inaccessible portions of the Site.
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8. LSP SEAL AND SIGNATURE

The seal and signature of the Licensed Site Professional, Richard P. Standish, LSP#2242, are
provided on BWSC Form BWSC-104, which is being submitted separately along with this
document. A copy of BWSC Form-104 is included in Appendix A.
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Massachusetts Department of Environmental Protection
Bureau of Waste Site Cleanup BWSC104

RESPONSE ACTION OUTCOME (RAO) STATEMENT Release Tracking Number

Pursuant to 310 CMR 40.0580 (Subpart E) & 40.1056 (Subpart J) - 362

U. SITE LOCATION:
Former Maiden MGP Site

1. Site Name/Location Aid:r

2. StreetAddress: Commercial and Charles Streets

o . City/Town: Malden 4. ZIP Code:

5. Check here if a Tier Classification Submittal has been provided to DEP for this disposal site.
F- a. Tier 1A P1 b. Tier IB c. Tier 1C d. Tier2

6. If a Tier I Permit has been issued, provide Permit Number: No. 7378, effective 12/28/1999

B. THIS FORM IS BEING USED TO: (,,heck all that apply)

1. List Submittal Date of RAO Statement (if previously submitted):
mrmddyyy

2. Submit a Response Action Outcome (RAO) Statement

a. Check here if this RAO Statement covers additional Release Tracking Numbers (RTNs). RTNs that have been3 previously linked to a Primary Tier Classified RTN do not need to be listed here.

b. Provide additional Release Tracking Number(s)
covered by this RAO Statement.

E] 3. Submit a Revised Response Action Outcome Statement

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

b. Provide additional Release Tracking Number(s)

covered by this RAO StatemEnt.

4. Submit a Response Action Outcome Partial (RAO-P) Statement

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

5. Submit an optional Phase I Completion Statement supporting an RAO Statement

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

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

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

Revised: 06/27/2003 Page 1 of 7



Massachusetts Department of Environmental Protection
Bureau of Waste Site Cleanup

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

BWSC104

Release Tracking Number

- 362

C. DESCRIPTION OF RESPONSE ACTIONS: (check all that apply, for

[-] 1. Assessment and/or Monitoring Only
[2 3. Deployment of Absorbent or Containment Materials

5. Structure Venting System

7. Product or NAPL Recovery
9. Groundwater Treatment Systems
11. Bioremediation

13. Removal of Contaminated Soils

[V a. Re-use, Recycling or Treatment F i. On Site Estimated v

R/ ii. Off Site Estimated v

ia. Facility Name: AMREC Town:

ESMI
j1b. Facility Name: Town:

iii. Describe: Treatment of contaminated Sediments

b. Landfill

i. Cover Estimated volume in cubic yards

Facility Name: -To

ii. Disposal Estimated volume in cubic yards

Facility Name: -_ To

R 14. Removal of Drums, Tanks or Containers:

a. Describe Quantity and Amount: 3 removed gasolin

Drums Containing

b. Facility Name: Turner Trucking

c. Facility Name: Clean Harbors

volumes list cumulative amounts)

2. Temporary Covers or Caps

4. Temporary Water Supplies
6. Temporary Evacuation or Relocation of Residents

8. Fencing and Sign Posting
10. Soil Vapor Extraction

12. AirSparging

olume in cubic yards

olume in cubic yards 345

Charlton

Louden
St

and soils removed from the Site.

wn: -

e and diesel tanks sent to Turn

MA
ate:

ate: NH

State:

State:

er Trucking;

oily water and sediment sent to C.H.

Town: Lynn State: MA

Town: Braintree State: MA

Revised: 06/27/2003
Page 2 of 7



f Massachusetts; Department of Environmental Protection
Bureau of Wasie Site Cleanup BWSC104

RESPONSE ACTION OUTCOME (RAO) STATEMENT Release Tracking Number

Pursuant to 310 CIR 40.0580 (Subpart E) & 40.1056 (Subpart J)

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

15. Removal of Other Contaminated Media:

a. Specify Type and Volume: Coal tar removed using extraction well

PPE and other debris: refer to attachment.

b. Facility Name: Clean Harbors Town: Braintree State: MA

c. Facility Name: Town: State:

16. Other Response Actions:

Describe:

17. Use of Innovative Technolog es:

Describe:

D. RESPONSE ACTION OUTCOME CLASS:

Specify the Class of Response Action Outcome that applies
Select ONLYone Class.

to the disposal site, or site of the Threat of Release.

1. Class A-1 RAO: Specify one cf the following:

a. Contamination has been reduced to background levels. b. A Threat of Release has been eliminated.

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

|] 3. Class A-3 RAO: You MUST prvide an implemented Activity and Use Limitation (AUL) and justification that reducing
contamination to or approaching background levels is infeasible.

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

Revised: 06/27/2003 Page 3 of 7



Massachusetts Department of Environmental Protection
Bureau of Waste Site Cleanup BWSC104

RESPONSE ACTION OUTCOME (RAO) STATEMENT Release Tracking Number

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

D. RESPONSE ACTION OUTCOME CLASS (cont.):

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

a. Contamination is consistent with background levels f b. Contamination is NOT consistent with background
levels.

6. Class B-2 RAO: You MUST provide an implemented AUL.

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

8. Class C RAO:Specify one:

a. Monitoring F] b. Passive Operation and Maintenance

P c. Active Operation and Mairtenance (defined at 310 CMR 40.0006)

E. RESPONSE ACTION OUTCOME INFORMATION:

1. Specify the Risk Characterization Method(s) used to achieve the RAO described above:

n a. Method 1 F] b. Method 2 [tj c. Method 3

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

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

a. Soil Category(ies) Applicable:

i. S-1/GW-1 El iv. S-2/GW-1 E] vii. S-3IGW-i

f1 ii. S-1/GW-2 W v. S-2/GW-2 viii S-3/GW-2

iii. S-1/GW-3 E vi. S-2/GW-3 V ix S-3/GW-3

b. Groundwater Category(ies) mpacted:

.GW-1 R ii. G\V-2 2 iii. GW-3 iv. No Groundwater Impacted
3. Specify remediation conducted.

a. Check here if soil remediation was conducted.

LI b. Check here if groundwater remediation was conducted.

4. Estimate the number of acres this RAO Statement applies to: 14.8

Rvised: 06/27/2003
Page 4 of 7



Massachusetts Department of Environmental Protection
Bureau of Waste Site Cleanup

RESPONSE ACTION OUTCOME (RAO) STATEMENT

Pursuant to 310 C M1R 40.0580 (Subpart E) & 40.1056 (Subpart J)

BWSC104

Release Tracking Number

3 - 362

I=. LSP SIGNATURE AND STAMP:
attest under the pains and penalties of perjury that I have personally examined and am familiar with this transmittal form,

including any and all documents accompanying this submittal. In my professional opinion and judgment based upon application
of (i) the standard of care in 309 CMR 4.02(1), (ii) the applicable provisions of 309 CMR 4.02(2) and (3), and 309 CMR4.03(2). and
(iii) the provisions of 309 CMR 4.03(3) to the best of my knowledge, information and belief,

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

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

1. LSP#: 2242

2. First Name: Richard P. 3. Last Name: Standish

4. Telephone: (860) 282-9400 5. E

7. Signature:

3 Date: d
mm/dd/yyy

3150 6. FAX: (860) 282-9500

9. LSP Stamp:

G. PERSON MAKING SUBMITTAL:

1. Check all that apply: [] a. chan ge in contact name b. change of address c. change in the person
undertaking response actions

:2. Name of Organization: Massachusetts Electric Company

3. Contact First Name: Michele V.

5. Street: 25 Research Drive

7. City/Town: Westborough

4. Last Name: Leone

6. Title: Senior Environmental Engineer

8. State: MA 9. ZIP Code: 01582-0000

10. Telephone: (508) 389-4296 11. Ext.: 12. FAX: (508) 389-4299

Revised: 6/27/2003
Page 5 of 7
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Massachusetts Department of Environmental Protection
Bureau of Was te Site Cleanup BW SC104

RESPONSE ACTION OUTCOME (RAO) STATEMENT Release Tracking Number

Pursuant to 310 CIR 40.0580 (Subpart E) & 40.1056 (Subpart J) - 362

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

1. RP or PRP E a. Owner Gb. Operator Dc. Generator d. Transporter

e. Other RP or F'RP Specify: Party of Interest

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

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

4. Any Other Person Making Submittal Specify Relationship:

II. REQUIRED ATTACHMENT AND SUBMITTALS:

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

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

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

4. Check here to certify that docurientation is attached specifying the location of the Site, or the location and boundaries of
the Disposal Site subject to this RAO Statement. If submitting an RAO Statement for a PORTION of a Disposal Site, you
must document the location and boundaries for both the portion subject to this submittal and, to the extent defined, the entire
Disposal Site.

5. Check here if required to submit one or more AULs. You must submit an AUL Transmittal Form (BWSC1 13) and al copy of each implemented AUL related to this RAO Statement. Specify the type of AUL(s) below: (required for Class
A-3, A-4, B-2, B-3 RAO Statements)

la. Notice of Activity and Use Limitati

n C. Grant of Environmental Restrictior

6. If an RAO Compliance Fee is required
Compliance Fee was submitted to DEP, P

7. Check here if any non-updatable infor
corrections to the DEP Regional Office.

1 8. Check here to certify that the LSP Opin

b. Number of Notices submitted:

d. Number of Grants submitted:

for any of the RTNs listed on this transmittal form, check here to certify that an RAO
. 0. Box 4062, Boston, MA 02211.

mation provided on this form is incorrect, e.g. Site Address/Location Aid. Send

ion containing the material facts, data, and other information is attached.

Ravised: 06/27/2003
Page 6 of 7
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Massachuselts Department of Environmental Protection
Bureau of Waste Site Cleanup BWSC104

RESPONSE ACTION OUTCOME (RAO) STATEMENT Release Tracking Number

Pursuant to 310 CMR 40.0580 (Subpart E) & 40.1056 (Subpart J) - 362

J. CERTIFICATION OF PERSON MAKING SUBMITTAL:

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

2. By: .3. Title: Sr. Environmental Engineer
Signature

4. For. Massachusetts Electric Company 5. Date: D
(Name of person or enlity recorded in Section G) mm/dd/yyyy

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

7. Street:

.13 City/Town: 9. State: 10. ZIP Code:

11. Telephone: 12. Ext.: - 13. FAX:

YOU MUST LEGIELY COMPLETE ALL RELEVANT SECTIONS OF THIS FORM OR DEP MAY
RETURN THE DOCUMENT AS INCOMPLETE. IF YOU SUBMIT AN INCOMPLETE FORM, YOU

WLY BE PENALIZED FOR MISSING A REQUIRED DEADLINE

Date Stamp (DEP USE ONLY:)

Revised: 06/27/2003 Page 7 of 7



t
ATTACHMENT TO BWSC-104 RTN 3-0362

1
C. DESCRIPTION OF RESPONSE ACTIONS

(Updated through 5 December 2003)

QUANTITIES OF REMEDIATION WASTE TRANSPORTED TO DATE

Quantity Received at Receiving Facility
Remediation Waste AMREC Turner Trucking ESMI Clean Harbors. Inc.

Estimated Total Quantities:
Soil & Sediment:

Tanks:
Oily Water:
Spent GAC Drums:
Coal tar DNAPL:

554.61 tons (approx. 350 cy) sent to AMREC, ESMI
and Clean Harbors

3
7744

46
2506

tanks sent to Turner Trucking in Lynn
gallons sent to Clean Harbors
drums (approx. 7590 lbs) sent to Clean Harbors
gallons sent to Clean Harbors, Inc.

I. LSP OPINION
Response Actions on which this opinion is based were subject to the Tier I
Permit issued by DEP on 28 December 1999

Haley & Aldrich, Inc.
GA06558\Class C RAO\Remwastesummary.xls

UST Removal IRA, RTN 3-13753
Excavated Soils 24.40 tons --- --

Water/fuel mixture from USTs --- -- -- 1063 gal
Tanks, gasoline and diesel - 3 tanks -- --

129 Commercial Street RAM, RTN 3-0362
Waste soils .c 3.29 tons
Spent granular activated carbon drums - - - 46 drums (7590 lbs)

100 Commercial Street RAM, RTN 3-0362
LNAPL -- 0.5 gal
PPE and oily debris -- -- - 3 drums

100 Commercial Street URAM, RTN 3-0362
Soil -- - -- <1cy

WEB and MR Culvert IRA, RTN 3-13754
Sediment --- -- 513.42 tons --
Soil Spoil (RW-1) - - 12 tons --

Oily equipment - PPE, booms, etc. --- -- - 8 drums
Oily equipment - PPE, booms, etc. -- --- -- 4 flexbin
Oily equipment - PPE, booms, etc. --- - - 23.5 cubic yards
Coal tar (RW-1) --- --- --- 702 gal (28 drums)
Well Development (sediment/water) --- ----- 3446 gal (MAOI)
DNAPL ---- -- 2506 gal (DO18)
Decon water --- --- -- 3 drums
Water - Pipe Lining -- - - 3035 gal (MA99)
Water - Pipe Lining --- - - 1 Drum (MA01)
Soil/Sediment - Pipe Lining - - - 1 Flexbin (MA01)

2/13/2004



UNDERGROUND
ENGINEERING &
ENVIRONMENTAL
SOLUTIONS

Haley & Aldrich, Inc.
465 Medford Street
Suite 2200
Boston, MA 02129-1400
Tel: 617.886.7400
Fax: 617.886.7600
www.HaleyAldrich.con26 February 2004

File No. 06558-669

City of Malden Office of the Mayor
200 Pleasant Street
Malden, Mas:sachusetts 02148

Mayor Richard C. Howard

Public Notification of Availability Under 310 CMR 40.1403
Partial Class C Response Action Outcome Statement
Former Malden Manufactured Gas Plant (MGP) Site
Malden, Massachusetts
RTN 3-0362
Tier IB Permit No. 7378

OmnCES

Cleveland
Oio

Dayton
Ohio

Detroit
Michigan

Hartford
Connecticut

Kansas City
Kansas

Los Angeles
California

Manchester
New Hampshire

Newark
New Jersey

Portland
Maine

Rochester
New York

San Diego
Cclifornia

Santa Barbara
California

Tucson
Arizona

Washington
District of Columbia

Ladies and Gentlemen:

On behalf of the Massachusetts Electric Company (MEC) and in accordance with the
Massachusett; Contingency Plan (MCP), 310 CMR 40.0000, Haley & Aldrich, Inc., is notifying
you of the availability of the above document. This letter serves as notice of availability to the
Malden Board of Health in accordance with the MCP under 310 CMR 40.1403(3)(e), of a report
entitled "Report on Partial Class C Response Action Outcome Statement, Former Malden MGP
Site, Malden Massachusetts, RTN 3-0362, Tier IB Permit 7378" dated 27 February 2004, and
prepared by Haley & Aldrich, Inc.

A copy of this Partial Class C RAO is available for review at the Massachusetts Department of
Environmental Protection, Northeast Regional Office. The File review office is located at 35
Congress Street, Salem, Massachusetts. Files are available for review on Tuesdays, Wednesdays
and Thursdays from 9 AM until 12 PM by appointment only.

If you have questions concerning this letter, please contact Ms. Michele V. Leone of MEC at
(508) 389-4296, or the undersigned at 617-886-7494.

Sincerely yovrs,
HALEY & ALDRICH, INC.

ean M Canrol
Senior Engineer
c: Massachusetts Electric Company; Attn: Ms. Michele V. Leone

KeySpan Energy Delivery New England; Attn: Ms. Patricia Haederle
City of Malden Board of Health; Attn: Mr. Walter F. Carlan

G:\06558\Class C lAO\Cass C-public notification mayor.doc

Attention:

Subject:

[ALEY &

: LDRICH

I =



UNDERGROUND
ENGINEERING &
ENvIRONMENTAL
SOLUTIONS

-HALEY &
ALDRICH

Haley & Aldrich, Inc.
465 Medford Street
Suite 2200
Boston, MA 02129-1400
Tel: 617.886.7400
Fax: 617.886.7600
www.HaleyAldrich.com26 February 2004

File No. 06558-669

City of Malden Board of Health
200 Pleasant Street
Malden, Mamsachusetts 02148

OFFICES

Cleveland
Ohio

Dayton
Ohio

Detroit
Michigan

Hartford
Connecticut

Kansas City
Kansas

Los Angeles
California

Manchester
New Hampshire

Newark
New Jersey

Portland
Maine

Rochester
New York

San Diego
California

Santa Barbara
Ca iforn ia

Tucson
Arizona

Washington
District of Columbia

Attention: Mr. Walter F. Carlan
Director of Public Health

Subject: Public Notification of Availability Under 310 CMR 40.1403
Partial Class C Response Action Outcome Statement
Former Malden Manufactured Gas Plant (MGP) Site
Malden, Massachusetts
RTN 3-0362
Tier IB Permit No. 7378

Ladies and Gentlemen:

On behalf of the Massachusetts Electric Company (MEC) and in accordance with the
Massachusetts Contingency Plan (MCP), 310 CMR 40.0000, Haley & Aldrich, Inc., is notifying
you of the availability of the above document. This letter serves as notice of availability to the
Malden Board of Health in accordance with the MCP under 310 CMR 40.1403(3)(f), of a report
entitled "Report on Partial Class C Response Action Outcome Statement, Former Malden MGP
Site, Malden Massachusetts, RTN 3-0362, Tier IB Permit 7378" dated 27 February 2004, and
prepared by Haley & Aldrich, Inc.

A copy of this Partial Class C RAO is available for review at the Massachusetts Department of
Environmental Protection, Northeast Regional Office. The File review office is located at 35
Congress Street, Salem, Massachusetts. Files are available for review on Tuesdays, Wednesdays
and Thursdays from 9 AM until 12 PM by appointment only.

If you have iuestions concerning this letter, please contact Ms. Michele V. Leone of MEC at
(508) 389-4296, or the undersigned at 617-886-7494.

Sincerely yours,
HALEY & ALDRICH, INC.

ean M. Carroll
Senior Engineer

c: Ma5sachusetts Electric Company; Attn: Ms. Michele V. Leone
KeySpan Energy Delivery New England; Attn: Ms. Patricia Haederle
City of Malden, Chief Municipal Officer; Attn: Mayor Richard C. Howard

G:\06558\Class C RAO\Class_Cpublic notification boh.doc



APPENDIX B

AMEC Risk Characterization and Substantial Hazard Evaluation



amecO

Amendment to Method 3 Risk Characterization and
Substantial Hazard Evaluation

Portion of Former Manufactured Gas Plant Site
Malden, Massachusetts

Submitted to:

Massachusetts Electric Company
Northborough, Massachusetts

Submitted by:

AMEC Earth & Environmental
Boston, Massachusetts

February, 2003

6-7037-0500



Massachusetts Electric Company
Substantial Hazard Evaluation
Malden, Massachusetts
February, 2003
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Massachusetts Electric Company
Substantial Hazard Evaluation
Maiden, Massachusetts
February, 2003 a ne

1.0 INTRODUCTION

A Method 3 Human Health Risk Characterization was performed in December 2001 as part of a
Phase |1 Comprehensive Site Investigation (Haley and Aldrich, 2001) for portions of the Former
Maiden Manufactured Gas Plant (MGP) Site (referred to herein as "The Site"), including parcels
at 100 Commercial Street, 129 Commercial Street, 99-109 Commercial Street, 89 Commercial
Street, 77 Commercial Street, 65 Commercial Street, 51 Commercial Street, Charles Street and
the Governor House located at the comer of Pearl and Charles Street. These parcels are
collectively referred to as the Upper Site; the portion of the Site consisting of the Maiden River
from the Maiden River culvert outfall to the Medford Street Bridge is not addressed in this
evaluation.

The conclusions of that assessment indicated that a condition of No Significant Risk to human
health under current Site conditions exists at 100 Commercial Street, 99-109 Commercial
Street, 89 Commercial Street, 77 Commercial Street, 65 Commercial Street, Charles Street, and
Governor House. At the remaining two parcels that comprise the Upper Site, the Phase II Risk
Characterization concluded that a condition of No Significant Risk to human health did not exist
under current conditions f or the following identified current receptors and exposure pathways:

* At the 129 Commercial Street parcel: the excess risk was associated with potential
exposures to a current commercial/industrial worker who is assumed to inhale contaminants
of potential concern (CPCs) in indoor air. Estimated excess cancer risk estimates for the
current commercial/industrial worker exceeded the risk management criterion based on an
average concentration of benzene. However, the average concentration of benzene (16.5
ug/m3) in indoor air samples (representing December 2000, March 2001, June 2001, and
October 2001) was less than MADEP's published indoor air background concentration (21
ug/m3).

* At the 51 Commercial Street parcel: the excess risk was associated with a current
landscape worker who is assumed to have direct exposure to soils. No soil data from the
limited landscaped area on this parcel were available when the Risk Characterization was
conducted. Rather, a single surrogate soil sample from an adjacent paved area
(representing a depth interval 1 to 3 feet below ground surface [fbgs]) was used to estimate
potential risks.

Four indoor air sampling events have been conducted at 129 Commercial Street following
submission of the Method 3 Human Health Risk Characterization in December, 2001. These
occurred on January 15, April 12, June 26, and October 14, 2002 (Haley and Aldrich, 2002;
2003). Additionally, three soil borings were collected and analyzed from 51 Commercial Street
in June, 2002 (Haley and Aldrich, 2002). These data were used herein to update the results of
the human health risk chairacterization for these two parcels.

A Substantial Hazard Evaluation was also conducted to determine whether a temporary solution
has been achieved at portions of the Site in support of a Class C Response Action Outcome
(RAO) in accordance with the Massachusetts Contingency Plan (MCP) (310 CMR 40.0956, 310

Page 1



Massachusetts Electric Company
Substantial Hazard Evaluation
Maiden, Massachusetts
February, 2003 am ec 0

CMR 40.1050). The Substantial Hazard Evaluation consists of evaluating possible exposures to
human and environmental receptors considering current Site uses and activities. The period of
exposures considered under the definition of "current" Site uses is from 1989 (the year this Site
was listed with the Massachusetts Department of Environmental Protection [MADEP]) to the
year 2007 (an additional ive years from the date of this evaluation) (per 310 CMR 40.0956). If
a condition of No Substantial Hazard to human health and the environment exists and can be
maintained, then conditions at the Site have achieved the requirements for a Class C RAO (310
CMVR 40.1050).

By definition, a condition of No Substantial Hazard to health and the environment exists if, for an
appropriate Exposure Period, no Cumulative Receptor Cancer Risk and no Cumulative
Receptor Non-cancer Risk is greater than the Cumulative Receptor Risk Limits, defined as one
in one hundred thousanc (10-5) for carcinogenic effects and 1.0 for non-cancer health effects
(310 CMR 40.0956; 310 CMR 40.0993(6)). Therefore, based on the conclusions of the Phase Il
Risk Characterization, a condition of No Substantial Hazard to Human Health exists at 100
Commercial Street, 99-109 Commercial Street, 89 Commercial Street, 77 Commercial Street,
65 Commercial Street, Charles Street, and Governor House. The focus of this Substantial
Hazard Evaluation is the current exposures to human receptors at 129 Commercial Street and
51 Commercial Street, incorporating additional, recent data representing each of these parcels.

A revised Method 3 Risk Characterization for these two parcels, incorporating the new sampling
data, is presented in Section 2.0 below. In Section 3.0, a substantial hazard evaluation on
these parcels is conducted using the assumptions of current Site use (i.e., a reduced exposure
period) and dose-response values (i.e., non-cancer and cancer toxicity values, relative
absorption factors) presented in the Phase |1 Risk Characterization (AMEC, 2001). Section 4.0
contains the Ecological Substantial Hazard Evaluation for the upland portion of the Site, and
Section 5.0 presents the overall conclusions of both the revised Method 3 Risk Characterization
and the Substantial Hazaid Evaluation.

2.0 AMENDED HUMAN IHEALTH RISK CHARACTERIZATION

Below, the results from the AMEC (2001) Method 3 Risk Characterization for the 129
Commercial Street and 51 Commercial Street parcels are updated using recently collected
indoor air and soil data, respectively.

2.1 129 Commercial Street

The parcel located at 121 Commercial Street is currently used as a commercial bread bakery.
A single building, composed of the bakery production area (mixing and baking), freezers,
packaging, storage and shipping areas, exists on the property. In the Method 3 Risk
Characterization, receptors at this parcel included a trespasser, landscaper, utility worker, and
site (commercial) worker. No significant risk was found for all of these receptors but the site
worker (AMEC, 2001). Current site workers are assumed to be present for 8-hour shifts 24
hours per day, and potentially exposed to oil and/or hazardous materials (OHM) via inhalation of

ai indoor air.
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For this amendment to the risk characterization, exposures to OHM in indoor air were evaluated
based on data collected Dfn December 12, 2000, March 16, 2001, June 29, 2001, October 17,
2001, January 15, 2002, April 12, 2002, June 26, 2002, and October 14, 2002 (Haley and
Aldrich, 2002; 2003). A summary of the OHM detected in recent indoor air samples is
presented in Table 1 (see Attachment A for sampling locations). The sampling locations (sites
4, 5, 6, 7, 8, and 10) were defined to represent all possible work areas within the building (i.e.,
production and baking area, packaging area, freezer, storage area, loading dock). A
comparison of the detected concentrations to background indoor air concentrations indicates
that all compounds were below background levels on the average. However, five compounds
were detected at concentrations greater than background levels in at least one individual
sample: benzene, toluene, ethylbenzene, styrene, and naphthalene. Xylenes (o-, m- and p-)
are considered to be consistent with background levels.

Because workers are not limited to one area of the building, the entire building is considered a
single exposure point. For each volatile compound, the indoor air exposure point concentration
is based on the arithmetic average concentration of the detected concentrations and values
equal to one-half the laboratory reporting limit. Field duplicate samples and primary samples
were averaged prior to incorporation into the exposure point concentration. The exposure point
concentrations are presented in Table 1.

The algorithm used to estimate Average Daily Dose (ADD) and Lifetime Average Daily Dose
(LADD) to commercial workers at 129 Commercial Street from inhalation of indoor air is
presented below and in Table 2.

LADD or ADD= CA x lR x AAF x ET x ED x EF x CF
BW x AP

where:

LADD = Lifetime Average Daily Dose Due to Inhalation (mg/kg-day)
ADD = Average Daily Dose Due to Inhalation pmg/kg-day)
CA = Compound Concentration in Air (mg/rn)
IR = Inhalation Rate (ma/day)
AAF = Absorplion Adjustment Factor (unitless)
ET = Exposure Time (hours/day)
ED = Exposure Duration (years)
EF = Exposure Frequency (days/year)
CF = Unit Conversion Factor
BW = Body Weight (kg), and
AP = Averaging Period (ED * 365 d/yr for noncancer; 75 yr * 365 d/yr for cancer).

All of the exposure parameters, toxicity values, and relative absorption values used in this
amendment are those found in the AMEC (2001) Method 3 Risk Characterization and represent
currently available information regarding potential toxicity (e.g., Environmental Protection
Agency [EPA] Integrated Risk Information System [IRIS, www.epa.gov/iris], MADEP).
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In order to determine whether a condition of No Significant Risk exists at this parcel, a risk
characterization was conducted. The risk characterization provides quantitative estimates of the
likelihood for adverse health effects (noncarcinogenic and carcinogenic) to occur based on
potential current exposures to current receptors. The potential for both noncarcinogenic and
carcinogenic effects was estimated for a commercial worker based on potential exposures to
indoor air at 129 Commercial Street (see Table 2). An estimate of non-carcinogenic risk, or
Hazard Quotient (HQ), is calculated as follows:

HQ= ADD
RfD

where:

HQ = Hazard Quotient (unitless)
ADD = Average Daily Dose (mg/kg-day), and
RfD = Reference Dose (mg/kg-day).

The HQs for all compounds in indoor air were summed to yield the cumulative noncarcinogenic
risk, or Hazard Index (HI), for this exposure pathway and receptor. The HI for each receptor
was then compared to MADEP's noncarcinogenic risk limit of 1. A total HI for a constituent that
does not exceed one for a given receptor indicates that no adverse noncarcinogenic health
effects are expected to cccur as a result of that receptors potential exposure to compounds in
indoor air (310 CMR 40.C993(6)); see Table 2).

For compounds considered carcinogenic to humans, potential carcinogenic risk, or Excess
Lifetime Cancer Risk (ELCR), is calculated as follows:

ELCR= LADD x CSF

where:

ELCR = Excess Lifetime Cancer Risk (unitless)
LADD = LifetimD Average Daily Dose (mg/kg-day), and
CSF = Cancer Slope Factor (mg/kg-day)-.

The ELCR for each pctential pathway was calculated by summing the ELCRs for each
potentially carcinogenic compound. Subsequently, a cumulative ELCR was calculated by
summing the pathway-specific ELCRs. The ELCR for each potential receptor was then
compared to MADEP's arcinogenic risk limit of 1 x 10-5 (310 CMR 40.0993(6)). Table 2
presents the risk estimation procedures and results for current workers at 129 Commercial
Street.

A condition of No Significant Risk to Human Health exists if no Cumulative Receptor Cancer
Risk and no Cumulative Receptor Non-cancer Risk is greater than MADEP's Cumulative
Receptor Risk Limits, defined as one in one hundred thousand (10-5) for carcinogenic effects
and 1 for non-cancer health effects. A summary of the risk estimates for all receptors at 129
Commercial Street is presented in Table 3. For current site workers at 129 Commercial Street
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who may be exposed to volatile compounds in indoor air, the results of this Risk
Characterization utilizing recent indoor air data indicate that the Cumulative Receptor Cancer
Risk and Non-cancer Risk are less than the MADEP risk management criteria. The risk
estimates for the utility worker, the landscape worker, and the trespasser, which represent
conclusions of the Method 3 Risk Characterization (AMEC 2001) at 129 Commercial Street, are
also less than the MADEP risk management criteria. Therefore, a condition of No Significant
Risk to Human Health exists at 129 Commercial Street.

2.2 51 Commercial Street

The parcel located at 51 Commercial Street is currently used as an office building (dentist office
and chiropractor office). A single building composed of multiple offices currently exists on the
property, with landscaped areas surrounding the sides abutting Commercial and Centre Streets.
Under current conditions, office workers, utility workers, trespassers, and landscapers are
assumed to exist at this parcel. The complete exposure pathways for these receptors include
inhalation of indoor air, incidental ingestion of soil, dermal contact with soil, incidental ingestion
of groundwater, dermal contact with groundwater, inhalation of constituents in ambient air
(volatilized from soil), inhalation of constituents in ambient air (volatilized from groundwater),
and inhalation of particulates from soil. The conclusion of the Phase 11 Risk Characterization for
current Site conditions was that a condition of No Significant Risk exists for the current office
worker, utility worker, and the current trespasser.

For current landscapers, the basis of the exposure point concentration in the landscaped area
adjacent to the building at 51 Commercial Street (soil exposure point) in the Phase 11 Risk
Characterization was surrogate soil analytical data. The soil analytical data consisted of a
single surface (0 to 3 fbgs) soil sample obtained from beneath pavement located near the
boundary with the parcel at 65 Commercial Street. However, this is not soil to which
landscapers could actually be exposed. Therefore, in June 2002, three soil borings were
installed in the landscaped area with soil samples collected from the 0.5 to 1 foot interval and 0
to 3 feet interval (Haley and Aldrich 2002; see Attachment B for locations). Soil samples
collected from the 0.5 i 1 foot interval were analyzed for Volatile Petroleum Hydrocarbon
fractions (VPH) and target analytes; soil samples from the 0 to 3 feet interval were analyzed for
Extractable Petroleum Hydrocarbon fractions (EPH) and target analytes. A summary of the
data is presented in Table 4.

The entire landscaped area is considered a single exposure point, with the three soil samples (0
to 3 fbgs) considered representative of the exposure point. The results for naphthalene from the
VPH analysis representing the 0.5 to 1 foot depth interval is used to represent the 0 to 3 feet
depth interval because ihe detected concentrations were higher relative to that from the EPH
analysis. For each detected compound, the soil exposure point concentration is based on the
arithmetic average concentration of the detected concentrations and values equal to one-half
the laboratory reporting limit. Field duplicate samples and primary samples were averaged prior
to incorporation into the exposure point concentration. The soil exposure point concentrations
are presented in Table 5.
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The algorithm used to estimate Average Daily Dose (ADD) and Lifetime Average Daily Dose
(LADD) to current landscape workers at 51 Commercial Street from direct exposures to soil is
presented below and in Tables 6a (ingestion) and 6b (dermal).

LADD or ADD= CSx [(IR x Fix RAFo) + (SA x AF x RAFd)J x ED x EF x CF
BW x AP

where:

ADD = Average Daily Dose Due to Potential Ingestion and Dermal Contact
(mg/kg-day)

LADD = Lifetime Average Daily Dose Due to Potential Ingestion and Dermal
Contact (mg/kg-day)

CS = Compound Concentration in Soil (mg/kg)
IR = Soil Ingestion Rate (mg/day)
Fl = Fraction of Soil Ingested From the Site (unitless)
RAFo = Relative Absorption Factor (Oral-Soil) (unitless)
SA = Skin Surface Area Exposed (cm2/day)
AF = Soil to Skin Adherence Factor (mg/cm 2)
RAFd = Relative Absorption Factor (Dermal-Soil) (unitless)
EF = Exposure Frequency (days/year)
ED = Exposure Duration (years)
CF = Conversion Factor (10- kg/mg)
BW = Body Weight (kg), and
AP = Averaging Period (ED * 365 d/yr for noncancer; 75 yr * 365 d/yr for cancer).

All of the exposure parameters, toxicity values, and relative absorption values used in this
amendment are those found in the AMEC (2001) Method 3 Risk Characterization.

A risk characterization was conducted for the current landscaper, and the potential for both
noncarcinogenic and carrinogenic effects were estimated for a landscape worker based on
potential direct exposures to surface soil at 51 Commercial Street (see Tables 6a and 6b).
HQs, His, and ELCRs ware calculated using the equations presented in Section 2.1 and are
provided in Tables 6a and 6b. A summary of the risk estimates for all receptors at 51
Commercial Street parcel is presented in Table 7. For current landscape workers at 51
Commercial Street who may be exposed to compounds in surface soil, the results of this Risk
Characterization utilizing recent soil data indicate that the Cumulative Receptor Cancer Risk
and Non-cancer Risk are less than the MADEP risk management criteria of 10- and 1.0,
respectively. The risk estimates for the current office worker, utility worker, and the trespasser,which represent conclusions of the Method 3 Risk Characterization (AMEC, 2001) at 51
Commercial Street, are also less than the MADEP risk management criteria. Therefore, a
condition of No Significant Risk to Human Health exists at 51 Commercial Street.
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3.0 HUMAN HEALTH SUBSTANTIAL HAZARD EVALUATION

Despite the fact that no significant risk was found to receptors at either 129 Commercial Street
or 51 Commercial Street, a Substantial Hazard Evaluation was conducted for these two parcels.
Each is described in the following sections.

3.1 129 Commercial Street

As described in Section 2.1, the parcel located at 129 Commercial Street is currently used as a
commercial bread bakery. Under current conditions, utility workers, trespassers, commercial
(site) workers, and landscapers are assumed to exist at this parcel. The complete exposure
pathways for these receptors include incidental ingestion of soil, dermal contact with soil,
incidental ingestion of groundwater, dermal contact with groundwater, inhalation of constituents
in ambient air (volatilizec from soil), inhalation of constituents in ambient air (volatilized from
groundwater), inhalation of indoor air, and inhalation of particulates from soil. The conclusion of
the Method 3 Risk Characterization for current Site conditions was that a condition of No
Significant Risk exists for the current utility worker, the current landscape worker, and the
current trespasser. Therefore, a condition of No Substantial Hazard to Human Health exists for
these receptors at 129 Cammercial Street. As such, only commercial workers are included in
this Substantial Hazard Evaluation.

Commercial workers are assumed to be present at 129 Commercial Street for 8-hour shifts 24
hours per day. The identified exposure pathway for current workers to identified OHM at this
Site is via inhalation of indoor air. For the current commercial worker, exposures to OHM in
indoor air are evaluated in this Substantial Hazard Evaluation based on indoor air data
representing current Site conditions (collected on December 12, 2000, March 16, 2001, June
29, 2001, October 17, 2001, January 15, 2002, April 12, 2002, June 26, 2002, and October 14,
2002 [Haley and Aldrich, 2002]). Exposure point concentrations for indoor air are shown in
Table 1 and were derived as described in Section 2.1. This represents the only current potential
exposure pathway for this receptor.

The ADD for this receptor was calculated using the equations presented in Section 2.1 above.
With the exception of the exposure duration and the averaging period for non-cancer risk
estimates, the algorithm represents the same equation and assumptions utilized in the Method 3
Risk Characterization (AMEC, 2001) for current commercial workers at 129 Commercial Street.
For this Substantial Hazard Evaluation, the period of exposure is a total of 19 years,
representing January 1989 (the date of "site notification") to September 2007 (five years from
the date of this evaluation) (310 CMR 40.0956(1)(b)). The toxicity values (reference dose [RfD]
and Cancer Slope Factor [CSF]) and relative absorption values used in this Substantial Hazard
Evaluation (see Table 8) are the same values used in the Method 3 Risk Characterization
(AMEC, 2001), and represent currently available information regarding potential toxicity.

In order to determine whether a condition of No Substantial Hazard exists at this parcel, a risk
characterization was conducted. As stated in Section 1.0, a condition of No Substantial Hazard
to Human Health exists if, for an appropriate Exposure Period, no Cumulative Receptor Cancer
Risk and no Cumulative Receptor Non-cancer Risk is greater than the Cumulative Receptor
Risk Limits, defined as one in one hundred thousand (10-) for carcinogenic effects and 1 for
non-cancer health effects (MADEP Risk Management Criteria) (310 CMR 40.0956; 310 CMR
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40.0993(6)). A summary of the risk estimates for all current receptors at 129 Commercial Street
is presented in Table 9, including the Substantial Hazard Risk Characterization results for the

current commercial workers. For current commercial workers at 129 Commercial Street who

may be exposed to volatile compounds in indoor air, the results of this Substantial Hazard Risk
Characterization utilizing recent indoor air data indicate that the Cumulative Receptor Cancer
Risk and Non-cancer Risk are less than the MADEP risk management criteria. The risk
estimates for the current utility worker, the current landscape worker, and the current

trespasser, which represent conclusions of the Method 3 Risk Characterization (AMEC 2001)
for current Site conditions at 129 Commercial Street, are also less than the MADEP risk3 management criteria. Therefore, a condition of No Substantial Hazard to Human Health exists
at 129 Commercial Street.

3.2 51 Commercial Street

The parcel located at 51 Commercial Street is currently used as an office building, as described
in Section 2.2 above. Under current conditions, office workers, utility workers, trespassers, and
landscapers are assumed to exist at this parcel. The complete exposure pathways for these
receptors include inhalation of indoor air, incidental ingestion of soil, dermal contact with soil,
incidental ingestion of groundwater, dermal contact with groundwater, inhalation of constituents
in ambient air (volatilized from soil), inhalation of constituents in ambient air (volatilized from
groundwater), and inhalation of particulates from soil. The conclusion of the Method 3 Risk
Characterization for current Site conditions was that a condition of No Significant Risk exists for
the current office worker, utility worker, and the current trespasser (AMEC, 2001). Therefore, a
condition of No Substantial Hazard to Human Health exists for these receptors at 51
Commercial Street.

For current landscapers, the basis of the exposure point concentration in the landscaped area

adjacent to the building at 51 Commercial Street (soil exposure point) in the Phase il Risk
Characterization was a surrogate soil analytical data, as described in Section 2.2. The soil data
collected at the parcel in June 2002 are used in this Substantial Hazard Evaluation and are
summarized in Table 4. As with the amended risk characterization in Section 2.2, the entire
landscaped area is considered a single exposure point, with the three soil samples (0 to 3 fbgs)
considered representative of the exposure point. The soil exposure point concentrations are

presented in Table 5.

The algorithms used to estimate Average Daily Dose (ADD) and Lifetime Average Daily Dose

(LADD) to current landscape workers at 51 Commercial Street from direct exposures to soil are
the same as those used for the Method 3 Risk Characterization update and are presented in
Section 2.2. With the exception of the exposure duration and the averaging period for non-
cancer risk estimates, this algorithm represents the same equation and assumptions utilized in
the Phase I Risk Characterization (AMEC, 2001) for current landscapers at 51 Commercial
Street. For this Substantial Hazard Evaluation, the period of exposure is a total of 19 years,
representing January 1989 (the date of "site notification") to September 2007 (five years from
the date of this evaluation) (310 CMR 40.0956(1)(b)). The toxicity values and relative
absorption values used in this Substantial Hazard Evaluation (see Tables 10a and 10b) are the

S same values used in the Phase 11 Risk Characterization (AMEC, 2001).
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I In order to determine whether a condition of No Substantial Hazard exists at this parcel, a risk
characterization was conducted. The potential for both noncarcinogenic and carcinogenic
effects were estimated for a landscape worker based on potential direct exposures to surface
soil at 51 Commercial Street (see Tables 10a and 10b). HQs, His, and ELCRs were calculated
using the equations presented in Section 2.1 and are provided in Tables 1Oa and 1Ob.

A summary of the risk estimates for all current receptors at 51 Commercial Street parcel is
presented in Table 11, including the Substantial Hazard Risk Characterization results for the
current landscape workers. For current landscape workers at 51 Commercial Street who may
be exposed to compounds in surface soil, the results of this Substantial Hazard Risk
Characterization utilizing recent soil data indicate that the Cumulative Receptor Cancer Risk
and Non-cancer Risk are less than the MADEP risk management criteria of 10'5 and 1.0,
respectively. The risk estimates for the current office worker, utility worker, and the current
trespasser, which represent conclusions of the Phase || Risk Characterization (AMEC, 2001) for
current Site conditions at 51 Commercial Street, are also less than the MADEP risk
management criteria. Therefore, a condition of No Substantial Hazard to Human Health exists
at 51 Commercial Street.

4.0 ECOLOGICAL SUBSTANTIAL HAZARD EVALUATION

As stated in the MCP, the focus of an Ecological Substantial Hazard Evaluation is on any
" environmental resource areas, such as wetlands, aquatic and terrestrial habitats, and fisheries,
that exist at a site" (310 CMR 40.0956). A condition of No Substantial Hazard to the
Environment exists at the Site if steps have been taken to eliminate or mitigate any of six
conditions affecting environmental resources at the Site:

I Evidence of stressed biota attributable to the release at the Site (e.g., fish or wildlife kills,
abiotic conditions)

* Visible presence of oil and/or hazardous materials (OHM) in soil within three feet of ground
surface over an area greater than or equal to two acres

" Continuing discharge Df contaminated groundwater to surface water where levels of Site-
related OHM exceed Massachusetts surface water standards3 Continuing discharge of contaminated groundwater to surface water where Site-related
surface water and/or sediment OHM concentrations already pose a significant risk

* Migration of OHM to additional environmental media or resource area where exposures
would potentially pose a significant risk of harm in the future, or

" Ecological risk or harm such that recovery would be substantially more difficult or would
require more time if the Site was not remediated for even a short period of time.

The former Maiden MGF' Site properties included in this Substantial Hazard Evaluation are
urban, developed, industrial sites without significant habitat for important terrestrial receptors.
However, the potential for migration of dense nonaqueous phase liquid (DNAPL) from the
terrestrial portion of the Site to sediments in the Maiden River, via the West End Brook and
Malden River culverts arid/or the crushed stone bedding beneath them, does exist. Mobile
DNAPL has been documented at the Site and has been observed in the West End Brook and
Malden River culverts in the past and in the crushed stone beneath the culverts. Haley &
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Aldrich has taken steps to mitigate the migration of DNAPL through the culverts; however, little
work has yet been done to mitigate DNAPL migration through the crushed stone beneath the
culverts. One product re::overy well has been installed to intercept the DNAPL that collects in
the crushed stone beneath the West End Brook culvert. Additional mitigation steps are planned
for the future.

Based on the above infoimation, as steps are being taken to mitigate the migration of DNAPL
from the upland portion o the Site to the Malden River, AMEC concludes that a condition of No
Substantial Hazard to the Environment exists at the Site in accordance with the MCP.

5.0 SUMMARY AND CONCLUSIONS

Based on the updated exposure point concentrations resulting from recent data collected at 129
Commercial Street and 51 Commercial Street, the Method 3 Risk Characterization (AMEC,
2001) was revised for these two parcels of the Former Malden MGP Site. For 129 Commercial
Street, risks were evalualed for the current site worker potentially exposed to constituents via
inhalation of indoor air. The current landscaper at 51 Commercial Street was evaluated for
potential exposure via dermal contact and incidental ingestion of surface soil. These risk
evaluations determined that, as the Cumulative Receptor Cancer Risk and Non-cancer Risk are
less than the MADEP risk management criteria, a condition of No Significant Risk exists to
current receptors at these parcels.

A Substantial Hazard Evaluation was also conducted at a portion of the Site in order to
determine whether a Substantial Hazard exists to human and environmental receptors through
exposures related to current Site uses and activities. For this evaluation, "current" refers to a
period of time from January 1989 to September 2007 (310 CMR 40.0956). The portion of the
Site considered in this evaluation includes the parcels at: 100 Commercial Street, 129
Commercial Street, 99-109 Commercial Street, 89 Commercial Street, 77 Commercial Street,
65 Commercial Street, 51 Commercial Street, Charles Street, and the Governor House. Based
on the conclusions of the Phase |1 Risk Characterization (AMEC, 2001), it was concluded that a
condition of No Substanlial Hazard to Human Health exists at the parcels located at 100
Commercial Street, 99-109 Commercial Street, 89 Commercial Street, 77 Commercial Street,
65 Commercial Street, Clarles Street, and Governor House. Based on the conclusions of the
Phase il Risk Characterization, a condition of No Substantial Hazard to Human Health exists for
the current utility worker, the current landscape worker, and the current trespasser at the 129
Commercial Street parcel, At the 51 Commercial Street parcel, a condition of No Substantial
Hazard to Human Health exists for the current office worker, utility worker, and the current
trespasser.

The primary focus of this Substantial Hazard Evaluation is exposures to current commercial
workers at 129 Commercial Street and current landscape workers at 51 Commercial Street,
incorporating recent data obtained from each parcel (indoor air and soil data, respectively). For
current commercial workers at 129 Commercial Street who may be exposed to volatile
compounds in indoor air, the results of this Risk Characterization utilizing recent indoor air data
indicate that the Cumulative Receptor Cancer Risk and Non-cancer Risk are less than the
MADEP risk management criteria. For current landscape workers at 51 Commercial Street who
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may be exposed to compounds in surface soil, the results of this Risk Characterization utilizing
recent soil data indicate that the Cumulative Receptor Cancer Risk and Non-cancer Risk are
less than the MADEP risk management criteria. Therefore, a condition of No Substantial
Hazard to Human Health exists at 129 Commercial Street and 51 Commercial Street.
Additionally, a condition of No Substantial Hazard to the environment exists at the Site.
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TABLE I
SUMMARY OF INDOOR AIR EXPOSURE POINT CONCENTRATIONS

129 COMMERCIAL STREET
FORMER MALDEN MANUFACTURED GAS PLANT

MALDEN, MASSACHUSETTS

No. of Total No. Minimum Detection Maximum Detection Arithmetic Mean
Constituent Detections of Samples (mg/m 3) (mg/m) (mg/ma)
Benzene 31 46 0.0014 0.0480 0.0132
Ethylbenzene 43 46 0.0010 0.0110 0.0025
Naphthalene 18 46 0.0013 0.0423 0.0029
Styrene 36 46 0.0012 0.0258 0.0043
Toluene 12 46 0.0068 0.0988 0.0232
m-&p-xylenes 16 46 0.0021 0.0232 0.0053
o-xylenes 10 46 0.0010 0.0070 0.0023

Note:
(1) This table presents the summary of data collected during the eight most recent monitoring events
conducted on December, 2000; March 2001; June 2001; October 17, 2001, January 15, 2002, April 12, 2002, June 26, 2002,
and October 14, 2002.
(2) Exposure Point concentration based on arithmetic mean concentration of detected concentrations and
values equal to one-half reporting limit for non-detects.
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Table 2
Potential Hazard Quotient Following Exposure via Inhalation
Amendment to Method 3 Risk Characterization
Former Maiden MGP, Maiden, lMassachusetts

Receptor:

of Indoor Air-129 Commercial Street

Site Worker (Adult)

ADD (mg/kg-day) =

Hazard Quotient (HQ) =

CA>: AAF x IR x ET x EF x ED x CF
BWxAP

ADO (mg/kg-day) / RfD (mg/kg-day)

Parameter (units) Value
ADD = Average Daily Dose Due to Inhalation mg/kg-day) See Below
CA = Compound Concentration in Air (mg/m) Chemical-Specific
AAF = Absorption Adjustment Factor (unitless) Chemical-Specific
IR = Inhalation Rate (m3/hr) 1.2
ET= Exposure Time (hr/dny) 8
EF = Exposure Frequency (days/year) 250
ED = Exposure Duration (years) 27
BW = Body Weight (kg) 70
AP = Averaging Period (days) (ED x 365 days/, noncancer) 9855
RfD= Reference Dose (mgkg-day) Chemical-Specific

Ccmpound
Compound ConDentration AAF ADD Inhalation RfD Inhalation HQ

in Air
(mg/ma) (unitless) (mg/kg-day) (mg/kg-day) (unitless)

Benzene 0.0132 1 1.24E-03 0.0017 7.28E-01
Ethylbenzene 0.0025 1 2.38E-04 0.2900 8.20E-04
Naphthalene 0.0053 1 5.01E-04 0.1240 4.04E-03
Styrene (1.0029 1 2.74E-04 0.0009 3.20E-01
Toluene (1.0023 1 2.20E-04 0.1240 1.78E-03
m-&p-xylenes (1.0043 1 4.05E-04 0.2857 1.42E-03
o-xylenes 0.0232 1 2.18E-03 0.1140 1.91E-02

Total Hazard Index = 1

Table2.xIsTable2_pg1



Table 2 ,
Potential Carcinogenic Risk Following Exposure via Inhalation of Indoor Air-1 29 Commercial Street
Amendment to Method 3 Risk Characterization
Former Maiden MGP, Maiden, Massachusetts

Receptor: | Site Worker (Adult)

LADD (mg/kg-day) =

ELCR =

CA x AAF x IR x ET x EF x ED
BW x AP

LADD (mg/kg-day) * CSF ( 1/mg/kg-day)

Parameter (units) Value
LADD = Lifetime Average Daily Dose Due to Inhalation (mg/kg-day) See Below
CA = Compound Concentration in Air (mg/rm) Chemical-Specific
AAF = Absorption Adjustment Factor (unitless) Chemical-Specific
IR = Inhalation Rate (m'/hr) 1.2
ET= Exposure Time (hrfday) 8
EF = Exposure Frequen:y (days/year) 250
ED = Exposure Duration (years) 27
BW = Body Weight (kg) 70
AP = Averaging Period (days) (75 years x 365 days/yr, cancer) 27375
CSF= Cancer Slope FactDr (1/mg/kg-day) Chemical-Specific
ELCR= Estimated Lifetime Cancer Risk Calculated

Compound Compound AAF ADD Inhalation CSF Inhalation
(-nq/ma) (unitless) (mq/kg-day) (1/rng/k-day) (unitless)

Benzene 0.0132 1 4E-04 0.0273 1E-05
Ethylbenzene 0.0025 1 9E-05 Class D NA
Naphthalene 0.0053 1 2E-04 Class D NA
Styrene 0.0029 1 1 E-04 NA NA
Toluene 0.0023 1 BE-05 Class D NA
m-&p-xylenes 0.0043 1 1 E-04 NA NA
o-xylenes 0.0232 1 BE-04 Class D NA

ELCR = 1.E-05

Table2.xIsTable2_pg2



c

0

0

00

E

0) -- E 0

x u(

z Cc0 0
zo

a t 0 LoM Ucm m 0 4

CL - + + .h *9b 900000000L L L L L b bD WWWWLUJWWWUUJW
N O00

U (D c a
LL LL< U m It

-Ud ~ o

a-4WO L CO _L

- o e -.M W M M M w tJ
-W o r I -" Co o . - 0 9 0 0 0 0 m o9 N C)

xxe . 9T9.999999 CmazJX mr.ew ,cw - ...
LU)U .ww ww w w ww w

mE - w m0N L TmI

& azzN0

zu m 'u 2U. .L Z-a 0a S-e =

0. 0 <

Em .j -. a- co

ENO4-ii4 - c --- o oC4 o

oCoo--coo o o. o.o =

ea

z- ix

(D o a o (0 0

z..0S C . ..- t- OLLL0 0 0 0 §a

ci . 2-- 0

C e .. cma a.0 0a.Ct 0a, 04)00,.iC . 0I
I~ _j

o .. cc 2 -o .
0 ~ ~ ~ ~ ~ C 0 )0 0)0(

0 *0

(DO
ac,, ~g0

CLD



0 ' Cr) CN C M CO CO MO c') CO M~ CM c'CO CM - N CO C M CM NW CV MO MO MV Ci M C')C

'S ~ ~ ~ ~ ~ dr - . c~~ O, - ICC
0d

o 0)0

0 0

ad L0-E)

mm CI f

ommt~tl- r WNN r t C. J r 0 q- 0)100 a A( ( iM N O-,to

co EOcl

0 O O 6 R d o, - o .ot a

>0

o 

D

nnflni V i n

aa

f l 6.)O) UrcU CC

C O _ C14

- - c l

to w t- a 1) taE-<<

Eg 
n< 

c3 
n n n

o 10)In E0
gNr0)N-"?'E 

lO Im -
D2 'c > O ao r o r O O 6 a . 6

)

.D ,i ciji>> : -- : I I
0 E0

Eo 1 0c(N)' 0 c -t II 1 c 0M

fini

Ch)

cnn

ECC

0 c c
0x

0CU 0 = wOr~~co w ~ 0 C) S
0~ ~ '6 0 K~U '

r.C010c 0000 O rE 0
S ( N0-

mi g zg w c C C Co c mV a n 2 w01w1 w D
LOO<Cmm m 000--m 0 o ) 0r U -C)0L C)C111z . -I

Z

0

0

0
0

-C
C)
C
0
0
C
2
C
0

-U
0
2

0

5

0

E

(-

0

c>

oD

0)

a >''

0

a .

0

.'i
I0

(D



Table 5
Soil Exposure Point Concentrations

51 Commercial Street
Former Maiden MGP, Maiden, Massachusetts

Soil Data 0 to 3 ft.
Compound Arithmetic Mean

(mg/kg)

1-Methylnaphthalene 0.64
2-Methylnaphthalene 0.85
Acenaphthylene 2.34
Anthracene 2.14
Arsenic 8.77
Barium 62.8
Benzo(a)anthracene 5.28
Benzo(a)pyrene 5.42
Benzo(b)ffuuranthene 4.52
Benzo(e)pyrene 3.81
Benzo(g,hi)perylene 4.14
Benzo(k)fluciranthene 4.40
C11-C22 Aromatics 810
C19-C36 Aliphatics 136
C9-C18 Aliphatics 42.6
Cadmium 0.52
Chromium 23.3
Chrysene 5.52
Cyanide. Physiologically Available 1.07
Cyanide, Total 4.45
Dibenzo(a,h anthracene 1.21
Fluoranthen D 7.70
Fluorene 0.59
lndeno(1,2,$-cd)pyrene 3.67
Lead 318
Mercury 0.35
Naphthaleno (VOC) 1.22
p/m-Xylene 0.16
Perylene 1.47
Phenanthrene 4.84
Pyrene 9.70

Notes:
Data represents samples collected in June 2002.

Naphthalene data represents VPH results from samples collected in 0.5-1
foot depth intorval

Table5.xls



Table 6a
Potential Hazard Quotient and Risk Following Exposure via Incidental Ingestion of Soil - 51 Commercial Street
Amendment to Method 3 Risk Characterizal ion
Fonner Maiden MGP, MaIden, Massachusetts

Scenario:
Recptor

latahe (mg/kg-day) =

Hazard Quotient (HQ) =
Gan::er Risk (ELCR) =

l Current Occupatioial Scenario (0 -3 ft.)
Landscaper

CSxIRx Fx AFoxEFxEDxCF
BW xAT

Intake (mg/kg-day) I RfD (mg/kg-day)
Intake (mg/kg-day) * CSF [1/(mg/kg-day)]

Parameter (units) Value
ADD = Average Daily Dose Due to Ingestion (mg/kg-day) See Below
CS= Compound Concentration in Soil (mg/kg) Chemical-Specific
IR = Soil Ingestion Rate (mg/day) 50
Fl= Fraction of Soil Ingested from the Site (unitiess) 1
RAFo = Relative Absorption Factor (Oral-Soil ) unitless) Chemical-Specific
EF =Exposure Frequency (days/year) 24
ED Exposure Duration (years) 27
CF Conversion Factor (kg/mg) 1 E-06
EW Body Weight (kg) 70
AT Averaging Time (days) (ED x 365 days/yr. noncance 9855
AT = Averaging Time (days) (75 yr. x 365 days/yr, cancer 27375
FRD= Reference Dose (mg/kg-day) Chemical-Specific
C SF= Cancer Slope Factor [1/(mg/kli-day)] Chemical-Specific

Soil OrI-Soil Intake Chronic Oral Son Oral-Soil Intake Oral CSF Ingesion
Compound Concentration AF (oanr) RD Ingestion RFOa S neto

(0 - 3 ft.) RAF RAHQ (Cancer) Risk
(mg/kg) (uritiess) (mg/kg-day) (mg/kg-day) (unitiess) (unitiess) (mg/kg-day) (mq/g-day) (unitless)

1-Methyinaphthalene 0.64 0.43 1.3E-08 2.OE-02 6.4E-07 NA NA NA NA
2-Methylnaphthalene 0.85 0.43 1.7E-08 2.OE-02 8.6E-07 NA NA NA NA
Aceraphthylene 2.3 0.43 4.7E-08 6.0E-02 7.9E-07 NA NA Class D NA

nthacene 2.1 0.43 4.3E-08 3.OE-01 1.4E-07 NA NA Class D NA
Arselic 8.8 0.51 2.1E-07 3.OE-04 7.0E-04 5.1E-01 7.6E-08 1.5E+00 1.1E-07
Barium 63 1 3.OE-06 7.OE-02 4.2E-05 NA NA NA NA
Ben2o(a)anthracene 5.3 0.27 6.E-08 4.0E-02 1.7E-06 2.7E-01 2.4E-08 7.3E-01 1.8E-08
Benzo(a)pyrene 5.4 0.27 6.9E-08 4.0E-02 1.72-06 2.7E-01 2.5E-08 7.3E+00 1.8E-07
Benzo(b)fluoranthene 4.5 (127 5.7E-08 4.02-02 1.4E-06 2.72-01 2.1E-08 7.3E-01 1.5E-08
Benzo(e)pyrene 3.8 0.43 7.7E-08 3.0E-02 2.6E-06 NA NA Class D NA
Benzo(g,hJi)perylene 4.1 0.27 5.3E-08 4.0E-02 1.3E-06 NA NA Class D NA
Benzo(k)fluoranthene 4.4 (.27 5.6E-08 4.0E-02 1AE-06 2.7E-01 2.OE-08 7.3E-02 1.5E-09
C11-C22 Aromatics 810 0.43 1.6E-05 3.0E-02 5.5E-04 NA NA NA NA
C19-C36Aliphatics 136 0.91 5.8E-06 2.-E+00 2.9E-06 NA NA . NA NA
C9-C18 Aliphatics 43 0.91 1.8E-06 1.0E-01 1.8E-05 NA NA NA NA
Cadr1ium 0.5 1 2.5E-08 1.0E-03 2.5E-05 NA NA NA NA
Chrnium 23 D.3 3.3E-07 3.0E-03 1.1E-04 NA NA NA NA
Chrysene 5.5 (.27 7.0E-08 4.0E-02 1.7E-06 2.7E-01 2.5E-08 7.3E-03 1.8E-10
Cyanide, Physiologically Av 1.1 1 5.0E-08 2.0E-02 2.5E-06 NA NA Class D NA
Cyanide, Total 4.5 ).2 4.2E-08 2.0E-02 2.1E-06 NA NA Class D NA
Dibenzo(a,h)anthracene 1.2 0.27 1.5E-08 4.0E-02 3.82-07 2.7E-01 5.5E-09 7.3E+00 4.0E-08
Fluoranthene 7.7 0.43 1.6E-07 4.OE-02 3.9E-06 NA NA Class D NA
Fluorene 0.59 0.43 1.2E-08 4.0E-02 3.OE-07 NA NA Class D NA
Inderio(1,2.3-cd)pyrene 3.7 (1.27 4.7E-08 4.0E-02 1.2E-06 2.7E-01 1.7E-08 7.3E-01 1.2E-08
Lead 318 3.3 4.5E-06 7.5E-04 6.0E-03 NA NA NA NA
Mercury 0.35 2 3.2E-08 3.0E-04 1.1E-04 NA NA Class D NA
Naphthalene (VOC) 1.2 0.43 2.5E-08 2.OE-02 12E-06 NA NA NA NA
pim-Xylene 0.16 1 7.5E-09 2.02+00 3.8E-09 NA NA Class D NA
Perylene 1.5 C.43 3.0E-08 3.0E-02 9.9E-07 NA NA Class D NA
Phenanthrene 4.8 C.43 9.8E-08 4.0E-02 2.4E-06 NA NA Class D NA
Pyrene 10 (.43 2.0E-07 3.0E-02 6.5E-06 NA NA Class D NA

_Hazard Index: 0.008 Total Cancer Risk: 3.8.E-07
Notes:
Pyrene RAF, RID, and CSF are used as a surrogate values for Benzo(e)pyrene and Perylene.

Table6.xlsTable6a
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Table 6b
Potential Hazard Quotient and Risk Following Exposure via Dermal Contact with Soil -51 Commercial Street
Amendment to Method 3 Risk Characterization
Former Maiden MGP, Maiden. Massachusetts

Scenario:
Receptor

Intake (mg/kg-day) =

Haard Quotient (HO) =
Cancer Risk (ELCR) =

urentOccu ional Scenario (0 - 3 ft)
Landscaper

CS x SAx AF K RAFd x EF x ED x CF
BW x AT

Intake (mg/kg-dat) / RfD (mg/kg-day)
Intake (mg/lkg-da ) * CSF [1/(mg/kg-day)]

Parameter (units) Value
ADD = Average Daily Dose Due to Denmal Contact (mg/kg-day) See Below
CS = Compound Concentration in Soil (mg/kg) Chemical-Secific
3A = Skin Surface Area Exposed (cmay) 3477
F= Soil to Skin Adherence Factor (mg'cm2) 0.19

RAF:d = Relative Absorption Factor (Dermal-Soil) (unitiess) Chemical-Specific
EF~ = Exposure Frequency (days/year) 24
ED = Exposure Duration (years) 27
CF Conversion Factor (kg/mg) i E-06
3W = Body Weight (kg) 70
AT = Averaging Time (days) (ED x 365 days/yr, noncancer) 9855
AT' Averaging Time (days) (75 yr. x 365 days/yr, cancer) 27375
RfD= Reference Dose (mg/kg-day) aScfic

-S:=Chemical-Secfic

F Cancer Slope Factor (1/(mgkq-day Chemical-Specific

Noncancer Hazard Quotient Excess Lifetime Cancer Risk
; m o nC Soil Soil Soil DonetainDermal- Intake Oral Ra ema eml- Itk

(Nonancr) ral ID erml Demal Inake Oral CSF Dermal
(II (0--3 ft.)

Risk(mgkg) (uriolFco)1(mg/kg-day) (mgkg-day) ( mg/kg-day -(mg/kg (uiies (m/gdy (m/gdy uites uiiss gk-aaka-dlav) (unitims)

1-Mathylnaphthalene 0.64 0.1 3.9E-08 2.0E-02 2.OE-06 NA NA NA NA'!-Mathylnaphthalene 0.85 0.1 5.3E-08 2.0E-02 2.6E-06 NA NA NA NA
Acenaphthylene 2.3 0.1 1.5E-07 6.0E-02 2.4E-06 NA NA Class D NAAnthracene 2.1 0.1 1.3E-07 3.OE-01 4.4E-07 NA NA Class D NAArsenic 8.8 0.009 4.9E-08 3.0E-04 1.6E-04 9.0E-03 1.8E-08 1.5E+00 2.6E-08Barlim 63 0.001 3.9E-08 7.0E-02 5.6E-07 NA NA NA NAlen zo(a)anthracene 5.3 0.02 6.6E-08 4.0E-02 1.6E-06 2.OE-02 2AE-08 7.3E-01 1.7E-08Benzo(a)pyrene 5.4 0.02 6.7E-08 4.OE-02 1.7E-06 2.OE-02 2.4E-08 7.3E+00 1.8E-07Elenzo(b)fluoranthene 4.5 0.02 5.6E-08 4.0E-02 1.4E-06 2.0E-02 2.0E-08 7.3E-01 1.5E-08Benzo(e)pyrene 3.8 0.1 2.4E-07 3.0E-02 7.9E-06 NA NA Class D NA-lenro(g,h,i)perylene 4.1 0.02 5.1E-08 4.OE-02 1.3E-06 NA NA Class D NAlenzo(k)fluoranthene 4.4 0.02 5.5E-08 4.OE-02 1.4E-06 2.0E-02 2.0E-08 7.3E-02 1.4E-09C11-C22Aromatics 810 0.1 5.0E-05 3.0E-02 1.7E-03 NA NA NA NAG19-C36Aliphatics 136 0.1 8.4E-06 2.0E+00 4.2E-06 NA NA NA NA

(9-C18 Allphatics 43 0.2 5.3E-06 1.0E-01 5.3E-05 NA NA NA NACadmium 0.5 0.04 1.3E-08 1.0E-03 1.3E-05 NA NA NA NAChromium 23 0.04 5.8E-07 3.OE-03 1.9E-04 NA NA NA NAChrysene 5.5 0.02 6.8E-08 4.0E-02 1.7E-06 2.0E-02 2.5E-08 7.3E.03 1.8E-10
Cyanide, Physiologically Ave 1.1 1 6.6E-07 2.0E-02 3.3E-05 NA NA Class D NACyanide, Total 4.5 0.1 2.8E-07 2.0E-02 1.4E-05 NA NA Class D NAibenzo(a,h)anthracene 1.2 0.02 1.5E-08 4.02-02 3.7E-07 2.0E-02 5.4E-09 7.3E+00 3.9E-08rluoranthene 7.7 0.1 4.8E-07 4.0E-02 1.2E-05 NA NA Class D NAFluorene 0.59 0.1 3.7E-08 4.0E-02 9.1E-07 NA NA Class D NA
lndeno(1,2,3-cd)pyrene 3.7 0.02 4.6E-08 4.0E-02 1.1E-06 2.0E-02 1.6E-08 7.3E-01 1.2E-08
Lead 318 0.002 4.0E-07 7.SE-04 5.3E-04 NA NA NA NAMercury 0.35 0.01 2.1E-09 3.0E-04 7.1E-06 NA NA Class D NANaphithalene (VOC) 1.2 0.1 7.5E-08 2.OE-02 3.8E-06 NA NA NA NArm-Xylene 0.16 0.04 4.0E-09 2.0E+00 2.0E-09 NA NA Class D NAPerylene 1.5 0.1 9.1E-08 3.OE-02 3.0E-06 NA NA Class D NA'henanthrene 4.8 0.1 3.0E-07 4.OE-02 7.5E-06 NA NA Class D NAFyrene 10 0.1 6.OE-07 3.0E-02 2.0E-05 NA NA Class D NA

I. ___. .. Hazard Index: 2.8E-03 Total Cancer Risk: 2.9-07
Notes:
Fyrene RA6 RiD and CSF are used as a surrogate values for Benzo(e)pyrene and Perylene.Table4.xlstblelib
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Table 8
Potential Hazard Quotient Following Exposure via Inhalation of Indoor Air
Substantial Hazard Evaluation
Former Maiden MGP, Maiden, Massachusetts

Receptor:

ADD (mg/kg-day) =

Hazard Quotient (HQ) =

[ Site Worker Adult

CA x AAF x IR x ET x EF x ED x CF
BW x AP

ADD (mg/kg-day) / RfD (mg/kg-day)

Parameter (units) Value
ADD = Average Daily Dose Due to Inhalation (mg/kg-day) See Below
CA = Compound Concentration in Air (mg/m3 ) Chemical-Specific
AAF = Absorption Adjustment Factor (unitiess) Chemical-Specific
IR = Inhalation Rate (ma/hr) 1.2
ET= Exposure Time (hr/day) 8
EF = Exposure Frequercy (days/year) 250
ED = Exposure Duration (years) 19
BW = Body Weight (kg) 70
AP = Averaging Period (days) (ED x 365 days/yr, noncancer) 6935
RfD= Reference Dose (rng/kg-day) Chemical-Specific

Compound
Compound Concentration AAF ADD Inhalation RfD Inhalation

in Air HQ
(mg/m 3 ) (unitless) (mg/kg-day) (mg/kg-day) (unitless)

Benzene 0.0132 1 0.001 0.0017 0.7
Ethylbenzene 0.0025 1 0.0002 0.290 0.0008
Naphthalene 0.0029 1 0.0003 0.0009 0.3
Styrene 0.0043 1 0.0004 0.286 0.001
Toluene 0.0232 1 0.002 0.114 0.02
m-&p-xylenes 0.0053 1 0.001 0.124 0.004
o-xylenes 0.0023 1 0.0002 0.124 0.002

Total Hazard Index = 1

Table8.xlsTable8,pgl



Table 8
Potential Carcinogenic Risk Following Exposure via Inhalation of Indoor Air
Substantial Hazard Evaluation
Former Maiden MGP, Malden, Massachusetts

Receptor:

LADD (mg/kg-day) =

ELCR =

| Site Worker (Adult)

CA x AAF x IR x ET x EF x ED
BW x AP

LADD (mg/kg-day) * CSF ( 1/mg/kg-day)

Parameter (units) Value
LADD = Lifetime Average Daily Dose Due to Inhalation (mg/kg-day) See Below
CA = Compound Concentration in Air (mg/ma) Chemical-Specific
AAF = Absorption Adjustment Factor (unitless) Chemical-Specific
IR = Inhalation Rate (m3/hr) 1.2
ET= Exposure Time (hi/day) 8
EF = Exposure Frequency (days/year) 250
ED = Exposure Duration (years) 19
BW = Body Weight (kg) 70
AP = Averaging Period Idays) (75 years x 365 days/yr, cancer) 27375
CSF= Cancer Slope Factor (1/mg/kg-day) Chemical-Specific
ELCR= Estimated Lifetime Cancer Risk Calculated

Compound Compound AAF ADD Inhalation CSF Inhalation
. Jm/m 3i (unitless) (mq/kg-day) (1/mg/kg-day) (unitless)

Benzene 0.0132 1 3E-04 0.0273 9E-06
Ethylbenzene 0.0025 1 6E-05 Class D NA
Naphthalene 0.0029 1 7E-05 NA NA
Styrene 0.0043 1 1 E-04 NA NA
Toluene 0.0232 1 6E-04 Class D NA
m-&p-xylenes 0.0053 1 1 E-04 Class D NA
o-xylenes 0.0023 1 6E-05 Class D NA

ELCR = 9.E-06

Table8.xisTable8,pg2
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Table 10a
Potential Exposure via Incidental Ingestion of Soil - 51 Commercial Street
Substantial Hazard Evaluation
Form'er Maiden MGP, MaIden, Massachusetts

Scenario:
Receptor

ADD/LADD (mg/kg-day) =

Hazard Quotient (HO) =
Cancer Risk (ELCR) =

UentO:ccationa r
Lndscaper

CS x IR x Ft x FoxEFxEDxCF
BWF x AT

ADD (mg/kg-day) / RID (mg/kg-day)
LADD (mg/kg-day) * CSF [1/(mg/kg-day)]

Parameter (units) Value
ADD = Average Daily Dose Due to Ingestion (mg/kg-day) See Below
[ADD = Lifetime Average Daily Dose (miq/kg-day) See Below
CS = Compound Concentration in Soil (mg/kg) Chemical-Specific
IR = Soil Ingestion Rate (mg/day) 50
Fl= Fraction of Soil Ingested from the She (unitless) 1
RAFo = Relative Absorption Factor (Oral-Soil) (unitless) Chemical-Specific
El = Exposure Frequency (days/year1 24
ED = Exposure Duration (years) 19
Cl = Conversion Factor (kg/mg) 1 E-06
BV= Body Weight (kg) 70
A~- Averaging Time (days) (ED x 365 days/yr, noncancer) 6935
A Averaging Time (days) (75y. x 365 days/yr, cancer) 27375
RID= Reference Dose (mg/kg-day) Chemical-Specific
CF= Cancer Slope Factor [1/(mg/kg-day)] Chemical-Specific

Noncancer Hazard Quotient Excess Lifetime Cancer Risk
Soil Oral-Soil Soil i

Oral-Son [ADD IgsoComIround Concentration ra ADD (Noncancer) Chronic Oral RfD Ingestion ORa (Cancer) Oral CSF Ingestion
(0 3 ft.) HO Risk
(mg/kg) (unilless) (mg/kg-day) (mg/kg-day) (unitless) (unitless) (mg/kg-day) (mo/kg-day' (unitiess)

1-Methyinaphthalene 0.64 0.43 1.3E-08 0.02 6.4E-07 NA NA NA NA
2-Methylnaphthalene 0.85 0.43 1.7E-08 0.02 8.6E-07 NA NA NA NA
Acenaphthylene 2.34 0.43 4.7E-08 0.06 7.9E-07 NA NA Class D NA
Anthnacene 2.14 0.43 4.3E-08 0.3 1.4E-07 NA NA Class D NA

senic 8.77 0.51 2.1E-07 0.0003 7.0E-04 0.51 5.3E-08 1.5 8.0E-08
Barium 63 -I 3.0E-06 0.07 4.2E-05 NA NA NA NA
Bonzo(a)anthracene 5 0.27 6.E-8 0.04 1.7E-06 0.27 1.7E-08 0.73 1.2E-08
Bonzo(a)pyrene 5.42 0.27 6.9E-08 0.04 1.7E-06 0.27 1.7E-08 7.3 1.3E-07
Benzo(b)fluoranthene 5 0.27 5.E-08 0.04 1.4E-06 0.27 1.52-08 0.73 1.1E-08
Benzo(e)pyrene 4 0.43 7.7E-08 0.03 2.6E-06 NA NA ClassD NA
Benzo(g,hJi)perylene 4 0.27 5.3E-08 0.04 1.3E-06 NA NA Class D NA
Benzo(k)fluranthene 4 0.27 5.6E-08 0.04 1.4E-06 0.27 1.4E-08 0.073 1.OE-09
C'11-C22Aromatics 810.33 0.43 1.6E-05 0.03 5.5E-04 NA NA NA NA

19-C36 Aliphatics 136 0.91 5.8E-06 2 2.9E-06 NA NA NA NA
C9-C18 Aliphatics 43 0.91 1.8E-06 0.1 1.8E-05 NA NA NA NA
Cadrium 1 -l 2.5E-08 0.001 2.5E-05 NA NA NA NA
Chrornium 23.33 0.3 3.3E-07 0.003 1.1E-04. NA NA NA NA
Chrysene 6 0.27 7.OE-08 0.04 1.7E-06 0.27 1.8E-08 0.0073 1.3E-10
Cyanide, Physiologically Av 1 I 5.0E-08 0.02 2.5E-06 NA NA Class D NA
Cyanide. Total 4 0.2 4.2E-08 0.02 2.1E-06 NA NA Class D NA
Dibenzo(a.h)anthracene 1 0.27 1.5E-08 0.04 3.8E-07 0.27 3.9E-09 7.3 2.8E-08
Fluoranthene 7.70 0.43 1.6E-07 0.04 3.9E-06 NA NA Class D NA
Fluorone 0.59 0.43 1.2E-08 0.04 3.OE-07 NA NA Class D NA
Indeno(1,2,3-cd)pyrene 4 0.27 4.7E-08 0.04 1.2E-06 0.27 1.2E-08 0.73 8.6E-09
Lead 318 0.3 4.5E-06 0.00075 6.0E-03 NA NA NA NA
MIrury 0 : 3.2E-08 0.0003 1.1E-04 NA NA Class D NA
Naphthalene(VOC) 1 0.43 2.5E-08 0.02 1.2E-06 NA NA NA NA
p/r-Xylene 0.16 1 7.5E-09 2 3.8E-09 NA NA Class D NA
Porylone 1.47 0.43 3.OE-08 0.03 9.9E-07 NA NA Class D NA
Phenanthrene 4.84 0.43 9.8E-08 0.04 2.42-06 NA NA Class D NA
Pyrene 10 0.43 2.0E-07 0.03 6.5E-06 NA NA Class D NA

L_ _ _ Hazard Index: 0.008 Total Cancer Risk: 2.7.-07
Notes:

Toxicity information for Pyrene used as surrogate values for Benzo(e)pyrene and Perylene.

TablelO.xlsTablel0a



Table 10b
Pctential Exposure via Dermal Contactwith Soil - 51 Commercial Street
Substantial Hazard Evaluation
Former Maiden MGP, Maiden, Massachusetts

Scenario:
Receptor:

FCurrent Ocuationalc ( 3ft
|Landscaper

ADD/LADD (mg/kg-day) = CS x SA x AF x FAFd x EF x ED x CF
BW x AT

Htzard Quotient (HQ) = ADD (mg/kg-day) / RfD (mg/kg-day)
Caincer Risk (ELCR) = LADD (mg/kg-day) * C3F [1/(mg/kg-day)]

Parameter (units) Value
ADD : Average Daily Dose Due to Demwl Contact (mg/kg-day) See Below
LADD = Lifetime Average Daily Dose (mg/lg-day) See Below
CS = Compound Concentration in Soil (mg/kg) Chemical-Specific
SA = Skin Surface Area Exposed (cm 2/day)I 3477
AF = Soil to Skin Adherence Factor (mc/cm2 0.9
RAFd= Relative Absorption Factor (Dernil-Soil) (unitless) Chemical-Specific
EF = Exposure Frequency (days/year) 24
ED = Exposure Duration (years) 19
CF = Conversion Factor (kg/mg) 1E-06
BW = Body Weight (kg) 70
AT Averaging Time (days) (ED x 365 days/yr, noncancer) 6935
Al Averaging Time (days) (75 yr. x 365 days/yr, cancer) 27375
RfD= Reference Dose (mq/kq-day) Chemical-Specific
C F= Cancer Slope Factor [1/(mg/kg-day)] Chemical-Specific

-- Soil DSoil
Compound Conc til DefaaF ( ADD Oral RfD Dermal SeRA (C Oral CSF DeralConcentration SolRP (ocacrDOSilRF (acr

(0 - 3 ft.) HQ Risk(mg/kg) (unitess) (mg/kg-day) (mg/kg-day) (unitiess) (unitless) (mg/kg-day) (mglkq-davy1 (unilless)

1-Methylnaphthalene 0.64 01 3.9E-08 0.02 2.OE-06 NA NA NA NA
2-Methyliaphthalene 0.85 0.1 5.3E-08 0.02 2.6E-06 NA NA NA NA
Acenaphthylene 2.34 0.1 1.5E-07 0.06 2.4E-06 NA NA Class D NA
Anthracene 2.14 0.1 1.3E-07 0.3 4.4E-07 NA NA Class D NA

asenic 8.77 0.0C9 4.9E-08 0.0003 1.6E-04 0.009 1.2E-08 1.5 1.9E-08
Barium 63 .OC-1 3.9E-08 0.07 5.6E-07 NA NA NA NA
Benzo(a)anthracene 5 0.02 6.6E-08 0.04 1.6E-06 0.02 1.7E-08 0.73 1.2E-08
Benzo(a)pyrene 5.42 0.02 6.7E-08 0.04 1.7E-06 0.02 1.7E-08 7.3 1.2E-07
Benzo(b)fluoranthene 5 0.02 5.6E-08 0.04 1.4E-06 0.02 1.4E-08 0.73 1.0E-08
Benzo(e)pyrene 4 0.1 2.4E-07 0.03 7.9E-06 NA NA Class D NA
Benzo(g.hi)perylene 4 0.02 5.1E-08 0.04 1.3E-06 NA NA Class D NA
Benzo(k)fluoranthene 4 0.0:2 5.5E-08 0.04 1.4E-06 0.02 1.4E-08 0.073 1.0E-09
C'11-C22 Aromatics 810.33 0.1 5.0E-05 0.03 1.7E-03 NA NA NA NA
C19-C36 Aliphatics 136 0.1 8.4E-06 2 4.2E-06 NA NA NA NA
C9-C18 Aliphatics 43 0.2 5.3E-06 0.1 5.3E-05 NA NA NA NA
Cadrmium 1 0.01 1.3E-08 0.001 1.3E-05 NA NA NA NA
Chrorium 23.33 0.01 5.8E-07 0.003 1.9E-04 NA NA NA NA
Chrysene 6 0.02 6.8E-08 0.04 1.7E-06 0-02 1.7E-08 0.0073 1.3E-10
Cyanide, Physiologically, 1 1 6.6E-07 0.02 3.3E-05 NA NA Class D NA
Cyanide, Total 4 0.1 2.8E-07 0.02 1.4E-05 NA NA Class D NA
Dibenzo(ah)anthracene 1 0.02 1.5E-08 0.04 3.7E-07 0.02 3.8E-09 7.3 2.8E-08
Fluorunthene 7.70 0.1 4.8E-07 0.04 1.2E-05 NA NA Class D NA
Fljorune 0.59 0.1 3.7E-08 0.04 9.1E-07 NA NA Class D NA
lndeno(1,2,3-cd)pyrene 4 0.02 4.6E-08 0.04 1.1E-06 0.02 1.2E-08 0.73 8.4E-09
Lead 318 0.0(12 4.0E-07 0.00075 5.3E-04 NA NA NA NA
Marcury 0 0.01 2.1E-09 0.0003 7.1E-06 NA NA Class D NA
Naphhhalene (VOC) 1 0.1 7.5E-08 0.02 3.82-06 NA NA NA NA
p/rn-Xylene 0.16 0.04 4.0E-09 2 2.0E-09 NA NA Class D NA
Perylene 1.47 0.1 9.1E-08 0.03 3.02-06 NA NA Class 0 NA
Phenanthrene 4.84 0.' 3.0E-07 0.04 7.5E-06 NA NA Class D NA
Pyrene 10 0. 6.0E-07 0.03 2.OE-05 NA NA Class D NA

L_ _ _ Hazard Index: 0.003 Total Cancer Risk: 2.0.E-07

Notes:
Toxicity information for Pyrene used as surrogato values for Benzo(e)pyrene and Perylene.

Table10.xlsTablelob

Noncancer Hazard Quotient Excess Lifetime Cancer Risk
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