DRAFT ANALYSIS OF BROWNFIELDS CLEANUP
ALTERNATIVES REPORT
2 LITTLES COURT
PARCEL 3-1-7
MERRIMAC, MASSACHUSETTS
EPA Cooperative Agreement #BF00A00247

Prepared for:
Town of Merrimac
Merrimac Town Hall
2-8 School Street
Merrimac, Massachusetts 01860
Prepared by:
TRC Environmental Corporation
Wannalancit Mills
650 Suffolk Street
Lowell, Massachusetts 01854
(978) 970-5600

July 2017

TABLE OF CONTENTS
1.0
1.1
1.2
2.0
2.1
2.2
2.3
2.4
3.0

INTRODUCTION.......................................................................................................... 1-1
Purpose......................................................................................................................... 1-1
Scope of Work ............................................................................................................. 1-1
BACKGROUND ............................................................................................................ 2-1
Site Description............................................................................................................ 2-1
Potential Receptors ...................................................................................................... 2-1
Summary of Response Actions to Date ....................................................................... 2-2
Conceptual Site Model................................................................................................. 2-5
ALTERNATIVES ANALYSIS ..................................................................................... 3-1

3.1
Remedial Action Objectives and Cleanup Goals ......................................................... 3-1
3.2
Identification of Remedial Alternatives ....................................................................... 3-1
3.3
Evaluation and Comparison of Remedial Alternatives ................................................ 3-1
3.3.1
Remedial Alternative #1: No Action ................................................................... 3-2
3.3.2
Remedial Alternative #2: Soil Excavation, Backfill, Off-Site Soil
Disposal/Recycling; and Groundwater Remediation using Accelerated Anaerobic
Biodegradation .................................................................................................................... 3-2
3.3.3
Remedial Alternative #3: Soil Excavation to 3 feet, Backfill, Implementation of
an Activity and Use Limitation (AUL); and Groundwater Remediation using Accelerated
Anaerobic Biodegradation ................................................................................................... 3-3
3.3.4
Remedial Alternative #4: Soil Excavation to 3 feet, Backfill, Implementation of
an AUL; and Monitoring Natural Attenuation (MNA) in groundwater .............................. 3-4
3.4
Selection of Remedial Alternative ............................................................................... 3-5

i

DRAFT Analysis of Brownfields Cleanup Alternatives
2 Littles Court (Parcel 3-1-7), Merrimac, Massachusetts

1.0

INTRODUCTION

This Analysis of Brownfields Cleanup Alternatives (ABCA) was prepared by TRC
Environmental Corporation (TRC) on behalf of the Town of Merrimac (the “Town”) for the
property located at 2 Littles Court (Parcel 3-1-7), located in Merrimac, Massachusetts (the
“Site”). This ABCA was prepared to fulfill the requirements of a United States Environmental
Protection Agency (EPA) Brownfields Cleanup Grant received by the Town. TRC prepared an
Interim Phase II Comprehensive Site Assessment (CSA) report, dated April 2014. The results of
the CSA report provided a basis for preparation of a revised ABCA.
This ABCA will be presented at public meeting for review and comment on July 27, 2017.
1.1

Purpose

The purpose of this ABCA is to present a preliminary evaluation of practicable remedial
alternatives for remediating the Site, given the assessment information available to date.
This document is intended to satisfy EPA’s requirement for an ABCA under the EPA
Brownfields Cleanup Grant Program.
1.2

Scope of Work

This document presents a preliminary evaluation of feasible remedial alternatives to address
metals-impacted soil and chlorinated solvent-impacted groundwater at the Site. TRC utilized the
requirements for a Final ABCA, which are detailed on the Brownfields Cleanup Grant Major
Tasks checklist for Region 1 dated June 2011, to set the general format of this scope of work.
These requirements include the following:
•
•
•
•

Information pertaining to the Site background and the potential threats the Site may pose
to public health and/or the environment;
Documentation that the situation at the Site meets the need for an environmental response
action;
Identification of the objectives of the environmental response action, including an
analysis of potential cleanup alternatives, enforcement activities, and projected costs; and
Identification of the most feasible remedial action, with an explanation of the rationale
for its selection.
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2.0

BACKGROUND

2.1

Site Description

The Former Coastal Metals property is located at 2 Littles Court (Parcel 3-1-7) in Merrimac,
Massachusetts. The property is currently divided in three parcels (parcel 3-1-7, 3-1-8, and 3-120). This ABCA applies to the central parcel of the 2 Littles Court property, parcel 3-1-7 (the
“Site”). The latitude and longitude of Parcel 3-1-7 is 42° 49’ 59.18” North and 71° 0’ 16.24”
West, and the Universal Transverse Mercator (UTM) coordinates are 4,744,231 meters Northing
and 336,172 meters Easting in Zone 19. The location of the Former Coastal Metals Site is
depicted in Figure 1.
The Site is an approximate 0.44-acre, rectangle-shaped parcel of land located in Merrimac,
Massachusetts. The Site is located on a narrow roadway off Main Street and is currently vacant
with a building formerly used as a metals finishing facility. The building is in disrepair, with
portions of the roof missing and areas of the building containing refuse and debris. The floor of
the site building is constructed of concrete with trench drains to collect spills. Access to the Site
is restricted by a perimeter fence. Site features are shown in Figure 2.
The Site is located in Merrimac's downtown and is surrounded on all sides by residential
properties. The Site is located approximately 1,000 feet west of Cobbler Brook, approximately
1,000 feet southwest of Stevens Pond, and approximately 0.8-mile north of the Merrimack River.
The topography in the immediate vicinity of the Site slopes to the east towards Cobbler Brook.
Cobbler Brook flows southerly into the Merrimack River.
2.2

Potential Receptors

Based on Site reconnaissance, no wetlands are on or abutting the Site. According to data
maintained on the Massachusetts Geographic Information System website
(http://www.mass.gov/mgis/), no public drinking water supplies [i.e., Zone II, Interim Well Head
Protection Areas (IWPAs) or Potentially Productive Aquifers (PPAs)] are located within a one
mile radius of the Site. According to the Town, there are no private drinking water wells within
500 feet of the Site. Therefore, the Massachusetts Contingency Plan (MCP) Method 1 GW-1
cleanup standards are not applicable. The GW-2 standards apply to results obtained within 30
feet of an occupied structure, and the GW-3 standards apply to all groundwater in Massachusetts.
The Site is primarily covered by the existing structure with grass and asphalt pavement. The Site
is not currently occupied and access to Site soils is restricted by physical means (i.e., a fence).
The Site is located adjacent to other residential structures; therefore, the MCP Method S-1 soil
standards would be appropriate to evaluate unrestricted future use of the Site. One
redevelopment option the Town is considering is for mixed-use, which would include occupied
structures. Therefore, the applicable criteria for data collected at this Site would be MCP
Method 1 S-1 for soil and GW-2 and GW-3 cleanup standards for groundwater.
The primary potential receptors include current and future residents at adjacent residential
properties and future residents of the Site following redevelopment.
2-1

Analysis of Brownfields Cleanup Alternatives
2 Littles Court (Parcel 3-1-7), Merrimac, Massachusetts

2.3

Summary of Response Actions to Date

In November 1985 Enpro Services, Inc. (Enpro) completed a letter report summarizing the
findings of a subsurface investigation at the Site. Three monitoring wells were installed and
sampled for RCRA-8 metals and volatile organic compounds (VOCs). Based on the results of
laboratory analysis, Enpro concluded that significant groundwater contamination did not exist;
however, the Enpro report indicates that a 4,000 gallon No.2 fuel oil underground storage tank
(UST) was present on the Site at that time. According to the report, plans were in place to empty
the tank and fill it with inert material. Additionally, the report states that a groundwater sample
collected downgradient of the reported UST did not indicate leaking. No record of removal or
tank closure was provided.
In 1990, Enpro completed a Hazardous Material Site Investigation at the request of a potential
purchaser. As a part of this investigation, three monitoring wells were installed at the Site to
evaluate whether historical waste disposal practices had impacted Site groundwater. Analytical
results indicated the presence of trichloroethylene (TCE) and dichloroethylene (DCE) in
groundwater. TCE was reported at 81 micrograms per liter (µg/l) from one water sample
collected from an on-site groundwater well. At the time of the Enpro assessment, no state
regulatory level was promulgated for concentrations of TCE in groundwater, and Enpro did not
recommend further action. However, a concentration of 81 µg/l of TCE in groundwater exceeds
the current Massachusetts Contingency Plan (MCP; 310 CMR 40.0000) Reportable
Concentration for category GW-2 groundwater (RCGW-2).
In February 2003, the Merrimac Fire Department notified EPA that the Site building was not
being maintained and was without heat, power or water for fire suppression. EPA
representatives and contractors subsequently conducted a preliminary investigation at the Site.
EPA found that although the plating lines had been inactive for over 12 months, the plating
baths, the water treatment system and the sludge dewatering system still contained hazardous
waste. Approximately 110 plating baths in three plating areas which included precious metals,
chromate plating and zinc plating, were identified at the facility during this investigation. A
chemical storage area containing various chemicals stored in fiber glass drums, metal drums,
paper sacks and small containers were observed during the investigations. Additionally, several
hundred pounds of cyanide were stored in a locked cage inside the facility building.
From March through August 2003, EPA conducted a response action at the Site. Solutions and
sludge present in the plating baths, drums and other containers of hazardous material were
consolidated, transported and disposed of using appropriate environmental controls. Several
thousand gallons of corrosive liquids and several thousand pounds of chemical solids were
removed from the Site. Much of the waste material contained chromium and nickel or cyanide.
According to EPA’s report titled Removal Program After Action Report/or the Coastal Metal
Finishing, Inc. Site, Merrimac, Essex County, Massachusetts, 12 March 2003 through 28 August
2003, all hazardous waste was disposed of by EPA-approved methods and in EPA-approved
facilities.
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TRC completed an American Society for Testing and Materials (ASTM) Phase I Environmental
Site Assessment at the Site in 2007 on behalf of MVPC and the Town. The Phase I was
conducted as part of MVPC’s Brownfields Assessment program and identified two significant
findings: the historical industrial uses of the Site as a metals plating operation and a brass
foundry, and the potential presence of a fuel oil UST on Site. Several potential sources of
contamination were identified and include: the cyanide storage area, the hazardous waste storage
area, drum storage areas, electroplating vats, the racking and packing area, the electroplating
chemical storage area, pad-mounted transformers, plating vats, the potential UST, floor trench
drains, the precious metals plating area, the on-site water treatment system, and loading dock
areas.
In August 2009, Hager Geoscience, Inc. (HGI) and TRC performed a ground penetrating radar
(GPR) survey to evaluate the bedrock profile beneath the Site and to investigate the presence of
the reported UST. The survey identified a geophysical anomaly potentially indicative of a UST
along the southeastern side of the Site.
TRC collected 40 soil samples (from 20 boring locations) and six groundwater samples from the
Site as part of the May 2010 Phase II Environmental Site Assessment that was conducted for the
Town as part of MVPC’s Brownfields Assessment program. Based on comparison of soil
analytical results to MCP regulatory criteria, antimony, arsenic, cadmium, total chromium, lead,
nickel, zinc, benzo(a)pyrene, C5-C8 aliphatic hydrocarbons, C9-C10 aromatic hydrocarbons, and
total cyanide are present in Site soil at concentrations in excess of potentially applicable MCP
Method 1 soil cleanup criteria, and copper is present in excess of the reportable concentration for
category S-l soil (there is no Method 1 standard for copper). Based on comparison of
groundwater analytical results to MCP regulatory criteria, TCE exceeded its potentially
applicable Method 1 GW-2 standard in two monitoring wells. Cadmium, nickel, and zinc
exceeded applicable Method 1 GW-3 criteria in both filtered (dissolved) and unfiltered (total)
samples in select locations. Total cyanide exceeded its Method 1 GW-3 standard in two samples,
of which one sample contained physiologically available cyanide (PAC) in excess of the Method
1 GW-3 standard. Sample collection locations are shown in Figure C-1. The highest contaminant
concentrations were generally found in the northeastern portion of the Site, near historical areas
of production and chemical use.
TRC’s 2010 Phase II Site investigation also included a hazardous building materials survey that
identified and quantified visible asbestos, lead based paint, and household hazardous items and
provided an estimate to abate and demolish the Site building.
From December 13 to 14, 2011 TRC conducted activities to decommission the previously
identified fuel oil UST on Site. The UST removal was conducted on behalf of MVPC and the
Town. The tank, its contents, and associated piping were sent off Site for proper disposal and/or
recycling. The capacity of the UST was greater than anticipated – 10,000 gallons versus the
originally reported 4,000 gallons.
After removal of the UST, TRC collected discrete soil screening samples from the four sidewalls
and the base of the excavation, as well as from beneath the vent pipe located adjacent to the Site
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building, and screened the samples for the presence of VOCs using a photoionization detector
(PID). TRC collected four soil samples from the excavation sidewalls (TANK-SW, TANK-NW,
TANK-NE, and TANK-SE) and two soil samples from the bottom (TANKBASE-1 and
TANKBASE-2) of the excavation for laboratory analysis. Also, because groundwater was
encountered during UST removal activities, one grab groundwater sample was collected
(TANKWATER-1). Samples were transported to Con-Test Analytical Laboratory of East
Longmeadow, Massachusetts. Soil samples were submitted for analysis of volatile petroleum
hydrocarbons (VPH) and extractable petroleum hydrocarbons (EPH). The water sample
TANKWATER-1 was submitted for analysis of VOCs, VPH, and EPH.
No VPH or EPH constituents were detected above MCP RCs or Method 1 cleanup criteria in the
soil and groundwater post-excavation samples collected as part of this investigation. Compounds
identified at concentrations in excess of applicable RCs included arsenic, cadmium, total
chromium, and nickel in soil and TCE in groundwater, consistent with the findings of TRC’s
2010 investigation on Site.
During previous investigations, contaminant concentrations in excess of comparison criteria
were noted at locations near the Site boundary. Therefore, in order to evaluate the horizontal
extent of groundwater contamination, TRC installed additional monitoring wells on-Site and on
neighboring properties in December 2013. Five of these off-Site wells were placed within
approximately 15 feet of occupied buildings in order to evaluate the potential for migration of
organic vapors from groundwater to indoor air. One of the on-site wells was installed in bedrock
to evaluate TCE in bedrock. A complete round of groundwater sampling from new and previous
monitoring wells was also completed as part of Phase II CSA activities.
TRC collected eight soil samples during the 2013 investigation event from boring B-21 through
B-24. Two samples were collected from each boring at 0-3 foot depth as well as a sample from
greater than 3 feet. Several metals including arsenic, cadmium, chromium, lead, and nickel
where detected above MassDEP MCP Method 1 standards in soil samples collected during
TRC’s 2013 investigation.
Groundwater samples collected from previously installed as well as newly installed monitoring
wells indicated detection of chlorinated VOCs (CVOCs) above MCP Method 1 standards (GW2) including cis-1,2-dichloroethylene, TCE, PCE, and vinyl chloride in monitoring both on and
off-site. Several metals (total and dissolved) were also detected above MCP Method 1 standards
(GW-3) including cadmium, lead, nickel, and zinc.
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2.4

Conceptual Site Model

The Site, formally Coastal Metals Finishing, Inc., operated as a plating business on the property
between 1970 and 2002, when operations ceased. Activities at the facility included precious
metal plating, zinc plating, and chromate plating. Prior historical uses of the Site included a
carriage factory and a brass foundry in the early 20th century. The release of metals and TCE to
the Site soil and groundwater has likely occurred due to the former metals plating processes.
Multiple metals (i.e., cadmium, chromium, lead, zinc) have been identified above MCP Method
1 standards throughout Site soils at depths ranging from surface to eight feet below grade.
Groundwater samples collected have also revealed detections above MCP Method 1 standards of
various metals (both total and dissolved) including cadmium, chromium, copper, lead, nickel,
and zinc (only cadmium, nickel, and zinc have been detected in dissolved phase) both throughout
the on-site wells as well as several offsite wells. Detections of the chlorinated volatile organic
compounds (CVOCs) TCE, cis-1,2-dichloroethylene, tetrachloroethylene (PCE), and vinyl
chloride have also been detected above MCP Method 1 standards in both on-site and offsite
(downgradient) monitoring wells. Both cyanide and physiologically available cyanide (PAC;
MW-7 in 2010 only) have been detected above MCP Method 1 standards in on-site monitoring
well locations.
CVOCs present in groundwater could potentially volatilize into soil vapor and subsequently
migrate to indoor air at current adjacent residences or future residences on the Site.
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3.0

ALTERNATIVES ANALYSIS

3.1

Remedial Action Objectives and Cleanup Goals

The Town anticipates redeveloping the Site for multi-family residential purposes. The objective
of remediation at the Site would be to achieve Site closure under the MCP by demonstrating that
a condition of No Significant Risk to human health and the environment has been achieved. To
achieve a condition of No Significant Risk and a subsequent Permanent Solution for site closure,
potential exposures to metals in soil and groundwater and VOCs in groundwater and, potentially,
soil gas and/or indoor may need to be eliminated or controlled by MCP Response Actions.
Further testing activities are anticipated at the Site to refine cleanup volumes before
implementation.
3.2

Identification of Remedial Alternatives

TRC performed a preliminary evaluation of several potential alternatives for addressing the
metals-impacted soil and CVOC-impacted groundwater at the Site. From that evaluation, TRC
identified a limited number of practicable remedial alternatives that could be implemented at the
Site based on available Site data and TRC experience. The No Action alternative was also
included as part of the evaluation to establish a baseline for conducting remedial actions at the
Site. The remedial alternatives identified for consideration under this alternatives analysis
include:
1. No Action;
2. Soil Excavation to 15 feet, Backfill, Off-Site Soil Disposal/Recycling and Groundwater
Remediation using Accelerated Anaerobic Biodegradation;
3. Soil Excavation to 3 feet, Backfill, and Implementation of an Activity and Use Limitation
(AUL) and Groundwater Remediation using Accelerated Anaerobic Biodegradation.
4. Soil Excavation to 3 feet, Backfill, and Implementation of an AUL and Monitoring
Natural Attenuation (MNA) in groundwater.
Due to the presence of metals-contaminated soils beneath the site building, remedial alternatives
2, 3, and 4 above will each require abatement and demolition of the building on site before the
remedial alternative could be completed.
3.3

Evaluation and Comparison of Remedial Alternatives

Each remedial alternative identified above was comparatively evaluated based on the following
criteria: effectiveness, implementability, resilience to the effects of climate change, green
principles, and cost. The preliminary cost estimates presented in this document are considered
order-of-magnitude estimates that were prepared solely for the relative comparison of the
identified alternatives, based on the Site information available to date, and in no circumstance
should they be construed as design-level estimates. A description of each alternative and the
results of the comparative analysis are presented in the following subsections.

3.3.1

Remedial Alternative #1: No Action

The No Action alternative involves the performance of no remedial actions. Although low cost
and relatively easy to implement, the No Action alternative is not expected to achieve a condition
of No Significant Risk required by the MCP and would not be effective in preventing potential
exposures to Site contaminants. Therefore, the No Action alternative will not meet the remedial
action objectives and cleanup.

3.3.2

Remedial Alternative #2: Soil Excavation, Backfill, Off-Site Soil Disposal/Recycling;
and Groundwater Remediation using Accelerated Anaerobic Biodegradation

Site Building Abatement and Demolition
This alternative involves abatement of asbestos containing material and other regulated waste as
well as demolition of the Site building in order to facilitate environmental remediation activities.
Soils
Remedial Alternative #2 consists of removing all metals-impacted soil in spot excavations across
the Site to a depth of approximately 15 feet (or to bedrock, whichever is first). An estimated
5,000 tons of metals contaminated soil will be removed and recycled/disposed off-Site prior to
redevelopment, and the excavated areas will be backfilled with imported clean soil. Future
building foundations and/or utility corridors could be then installed and/or parking areas could be
constructed, if desired for Site redevelopment without exposure to contaminated soil.
Groundwater
The complete dechlorination of chlorinated VOCs requires the synergistic effects of a number of
different microorganisms in a healthy anaerobic community. An ample supply of electron
donors (i.e. a carbon source) is also required to sustain the growth of dechlorinating
microorganisms, as well as the growth of organisms that supply the dechlorinating organisms
with essential nutrients.
Conditions at the Site have been preliminarily evaluated and appear conducive to natural
attenuation. Additives can be utilized to enhance this process, and could consist of an electron
donor, microorganisms, and/or substances that would induce anaerobic conditions, which would
be injected through a network of injection wells. A number of studies have shown that simple
substrates such as lactate (an electron donor) can support a complex community of bacteria.
Dehalococcoides bacteria can be added to boost the microbial population, if necessary.
Proprietary products are also available for use as additives.
Anaerobic Biodegradation would be successful at treating residual concentrations in the
downgradient plume areas, and on-site source areas based on available date, but implementation
in the source zone may not be successful if significantly high concentrations are discovered.
Treatability testing is recommended.

Following implementation, several rounds of monitoring must be conducted on a periodic basis
to ensure that conditions remain favorable, and that concentrations are being reduced.
This alternative would be very effective at reducing risk levels at the Site, but would be
moderately difficult to implement, when compared to the remaining alternatives. The anticipated
effects of climate change should not impact the implementability of this alternative. This
alternative may be oversized, given the targeted end-use of the property (multi-family
residential). Hence the remedial end points may be achievable while generating far less soil for
landfilling and using fewer fossil fuels for soil excavation, transportation, and disposal.
The estimated cost for implementing Remedial Alternative #2 is approximately $900,000.
3.3.3

Remedial Alternative #3: Soil Excavation to 3 feet, Backfill, Implementation of an
Activity and Use Limitation (AUL); and Groundwater Remediation using Accelerated
Anaerobic Biodegradation

Site Building Abatement and Demolition
This alternative involves abatement of asbestos containing material and other regulated waste as
well as demolition of the Site building in order to facilitate environmental remediation activities.

Soils
Remedial Alternative #3 consists of removing accessible Metals-impacted surface soil only to a
depth of three feet below grade in spot excavations across the Site, prior to redevelopment of the
Site. An estimated 1,000 tons of metals-contaminated soil will be removed and
recycled/disposed off-Site. The excavated areas would be backfilled with clean soil. If desired,
surface areas could be covered with either asphalt or concrete for parking and/or building
foundations. Implementation of an AUL may be necessary to limit the threat of exposure to
future residents or utility workers.
Groundwater
The same remedial process would apply to groundwater as is described in Remedial Alternative
#1 above.
Assuming the selected redevelopment use for the property is as multi-family residential an
engineered vapor barrier and/or institutional controls may be necessary to prevent exposure to
chlorinated solvent vapors from groundwater beneath the Site. In comparison to other
alternatives, this alternative could be implemented moderately easily although its effectiveness
would be less than Alternative #2 because subsurface soil contamination (i.e., below three feet)
would remain. The anticipated effects of climate change should not impact the implementability
of this alternative. Although Alternative #2 is more effective in terms of the completeness
achieved contaminant removal, far less material is generated for off-Site disposal or recycling in

Alternative #3, likewise fossil fuel consumption and greenhouse gas (GHG) emissions, while
still facilitating the targeted end-use of the property (multi-family residential).
The estimated cost for implementing Remedial Alternative #3 is approximately $440,000.
3.3.4

Remedial Alternative #4: Soil Excavation to 3 feet, Backfill, Implementation of an
AUL; and Monitoring Natural Attenuation (MNA) in groundwater

Site Building Abatement and Demolition
This alternative involves abatement of asbestos containing material and other regulated waste as
well as demolition of the Site building in order to facilitate environmental remediation activities.
Soils
Remedial Alternative #4 consists of removing accessible Metals-impacted surface soil only to a
depth of three feet below grade in spot excavations across the Site, prior to redevelopment of the
Site. An estimated 1,000 tons of metals-contaminated soil will be removed and
recycled/disposed off-Site. The excavated areas would be backfilled with clean soil. If desired,
surface areas could be covered with either asphalt or concrete for parking and/or building
foundations. Implementation of an AUL may be necessary to limit the threat of exposure to
future residents or utility workers.
Groundwater
Natural attenuation is the cumulative result of dilution by natural groundwater flow and the
biodegradation by naturally-occurring microorganisms (discussed above) to degrade chlorinated
solvents present in the subsurface. Conditions at the Site have been preliminarily evaluated and
appear conducive to natural attenuation, but further testing will be required. Monitoring must be
conducted on a periodic basis to ensure that conditions remain favorable, and that concentrations
are being reduced. Monitoring would be very similar to the procedures that would be required
following injection of amendments, as discussed in the previous alternative.
Assuming the selected redevelopment use for the property is as multi-family residential an
engineered vapor barrier and/or institutional controls may be necessary to prevent exposure to
petroleum vapors from soil remaining below three feet deep. The installation of sub-slab
depressurization systems in four adjacent residences is being considered for this alternative. In
comparison to other alternatives, this alternative could be implemented relatively easily although
its effectiveness would be less than Alternative #2 and #3 because subsurface contamination (i.e.,
below three feet) would remain and elevated concentrations of CVOCs would remain in
groundwater. The anticipated effects of climate change should not impact the implementability
of this alternative. Although Alternative #2 is more effective in terms of the completeness
achieved contaminant removal, far less material is generated for off-Site disposal or recycling in
Alternative #4, likewise fossil fuel consumption and greenhouse gas (GHG) emissions, while
still facilitating the targeted end-use of the property (multi-family residential). Alternatives #3
and #4 would have a similar carbon footprint.

The estimated cost for implementing Remedial Alternative #4 is approximately $375,000.

3.4

Selection of Remedial Alternative

The No Action Alternative (Remedial Alternative #1) was included in this analysis for
comparative purposes only and is not a feasible alternative, since it does not meet the remedial
action objectives. Remedial Alternatives #2, #3, and #4 were evaluated to address metalsimpacted soil at the Site and deemed to have different degrees of effectives in terms of the ability
to achieve a level of No Significant Risk. Remedial Alternatives #2 and #3 were evaluated to
address CVOCs in groundwater. Remedial Alternative #4 was determined to be effective and
moderately easy to implement.
The need for in-situ amendments to the aquifer, activity and use limitation(s), as well as vapor
barriers and/or sub-slab depressurization systems at adjacent potentially impacted properties will
be further evaluated during future response actions on site.
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DRAFT Analysis of Brownfields Cleanup Alternatives
2 Littles Court (Parcel 3-1-20), Merrimac, Massachusetts

1.0

INTRODUCTION

This Analysis of Brownfields Cleanup Alternatives (ABCA) was prepared by TRC
Environmental Corporation (TRC) on behalf of the Town of Merrimac (the “Town”) for the
property located at 2 Littles Court (Parcel 3-1-20), located in Merrimac, Massachusetts (the
“Site”). This ABCA was prepared to fulfill the requirements of a United States Environmental
Protection Agency (EPA) Brownfields Cleanup Grant received by the Town. TRC prepared an
Interim Phase II Comprehensive Site Assessment (CSA) report, dated April 2014. The results of
the CSA report provided a basis for preparation of a revised ABCA.
This ABCA will be presented at public meeting for review and comment on July 27, 2017.
1.1

Purpose

The purpose of this ABCA is to present a preliminary evaluation of practicable remedial
alternatives for remediating the Site, given the assessment information available to date.
This document is intended to satisfy EPA’s requirement for an ABCA under the EPA
Brownfields Cleanup Grant Program.
1.2

Scope of Work

This document presents a preliminary evaluation of feasible remedial alternatives to address
metals-impacted soil and chlorinated solvent-impacted groundwater at the Site. TRC utilized the
requirements for a Final ABCA, which are detailed on the Brownfields Cleanup Grant Major
Tasks checklist for Region 1 dated June 2011, to set the general format of this scope of work.
These requirements include the following:
•
•
•
•

Information pertaining to the Site background and the potential threats the Site may pose
to public health and/or the environment;
Documentation that the situation at the Site meets the need for an environmental response
action;
Identification of the objectives of the environmental response action, including an
analysis of potential cleanup alternatives, enforcement activities, and projected costs; and
Identification of the most feasible remedial action, with an explanation of the rationale
for its selection.
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2.0

BACKGROUND

2.1

Site Description

The Former Coastal Metals property is located at 2 Littles Court in Merrimac, Massachusetts.
The property is currently divided in three Parcels (Parcel 3-1-7, 3-1-8, and 3-1-20). This Draft
ABCA applies to the easternmost parcel of the 2 Littles Court property, parcel 3-1-20 (the
“Site”). The latitude and longitude of Parcel 3-1-20 is 42° 49’ 59.78” North and 71° 0’ 14.96”
West, and the Universal Transverse Mercator (UTM) coordinates are 4,744,248 meters Northing
and 336,201 meters Easting in Zone 19. The location of the Former Coastal Metals Site is
depicted in Figure 1.
The Site is an approximate 0.51-acre, irregularly-shaped parcel of land located in Merrimac,
Massachusetts. The Site is located on a narrow roadway off Main Street and is currently vacant
with a building formerly used as a metals finishing facility. The building is in disrepair, with
portions of the roof missing and areas of the building containing refuse and debris. The floor of
the site building is constructed of concrete with trench drains to collect spills. Access to the Site
is restricted by a perimeter fence. Site features are shown in Figure 2.
The Site is located in Merrimac's downtown and is surrounded on all sides by residential
properties. The Site is located approximately 1,000 feet west of Cobbler Brook, approximately
1,000 feet southwest of Stevens Pond, and approximately 0.8-mile north of the Merrimack River.
The topography in the immediate vicinity of the Site slopes to the east towards Cobbler Brook.
Cobbler Brook flows southerly into the Merrimack River.
2.2

Potential Receptors

Based on Site reconnaissance, no wetlands are on or abutting the Site. According to data
maintained on the Massachusetts Geographic Information System website
(http://www.mass.gov/mgis/), no public drinking water supplies [i.e., Zone II, Interim Well Head
Protection Areas (IWPAs) or Potentially Productive Aquifers (PPAs)] are located within a one
mile radius of the Site. According to the Town, there are no private drinking water wells within
500 feet of the Site. Therefore, the Massachusetts Contingency Plan (MCP) Method 1 GW-1
cleanup standards are not applicable. The GW-2 standards apply to results obtained within 30
feet of an occupied structure, and the GW-3 standards apply to all groundwater in Massachusetts.
The Site is primarily covered by the existing structure with grass and asphalt pavement. The Site
is not currently occupied and access to Site soils is restricted by physical means (i.e., a fence).
The Site is located adjacent to other residential structures; therefore, the MCP Method S-1 soil
standards would be appropriate to evaluate unrestricted future use of the Site. One
redevelopment option the Town is considering is for mixed-use, which would include occupied
structures. Therefore, the applicable criteria for data collected at this Site would be MCP
Method 1 S-1 for soil and GW-2 and GW-3 cleanup standards for groundwater.
The primary potential receptors include current and future residents at adjacent residential
properties and future residents of the Site following redevelopment.
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2.3

Summary of Response Actions to Date

In November 1985 Enpro Services, Inc. (Enpro) completed a letter report summarizing the
findings of a subsurface investigation at the Site. Three monitoring wells were installed and
sampled for RCRA-8 metals and volatile organic compounds (VOCs). Based on the results of
laboratory analysis, Enpro concluded that significant groundwater contamination did not exist;
however, the Enpro report indicates that a 4,000 gallon No.2 fuel oil underground storage tank
(UST) was present on the Site at that time. According to the report, plans were in place to empty
the tank and fill it with inert material. Additionally, the report states that a groundwater sample
collected downgradient of the reported UST did not indicate leaking. No record of removal or
tank closure was provided.
In 1990, Enpro completed a Hazardous Material Site Investigation at the request of a potential
purchaser. As a part of this investigation, three monitoring wells were installed at the Site to
evaluate whether historical waste disposal practices had impacted Site groundwater. Analytical
results indicated the presence of trichloroethylene (TCE) and dichloroethylene (DCE) in
groundwater. TCE was reported at 81 micrograms per liter (µg/l) from one water sample
collected from an on-site groundwater well. At the time of the Enpro assessment, no state
regulatory level was promulgated for concentrations of TCE in groundwater, and Enpro did not
recommend further action. However, a concentration of 81 µg/l of TCE in groundwater exceeds
the current Massachusetts Contingency Plan (MCP; 310 CMR 40.0000) Reportable
Concentration for category GW-2 groundwater (RCGW-2).
In February 2003, the Merrimac Fire Department notified EPA that the Site building was not
being maintained and was without heat, power or water for fire suppression. EPA
representatives and contractors subsequently conducted a preliminary investigation at the Site.
EPA found that although the plating lines had been inactive for over 12 months, the plating
baths, the water treatment system and the sludge dewatering system still contained hazardous
waste. Approximately 110 plating baths in three plating areas which included precious metals,
chromate plating and zinc plating, were identified at the facility during this investigation. A
chemical storage area containing various chemicals stored in fiber glass drums, metal drums,
paper sacks and small containers were observed during the investigations. Additionally, several
hundred pounds of cyanide were stored in a locked cage inside the facility building.
From March through August 2003, EPA conducted a response action at the Site. Solutions and
sludge present in the plating baths, drums and other containers of hazardous material were
consolidated, transported and disposed of using appropriate environmental controls. Several
thousand gallons of corrosive liquids and several thousand pounds of chemical solids were
removed from the Site. Much of the waste material contained chromium and nickel or cyanide.
According to EPA’s report titled Removal Program After Action Report/or the Coastal Metal
Finishing, Inc. Site, Merrimac, Essex County, Massachusetts, 12 March 2003 through 28 August
2003, all hazardous waste was disposed of by EPA-approved methods and in EPA-approved
facilities.
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TRC completed an American Society for Testing and Materials (ASTM) Phase I Environmental
Site Assessment at the Site in 2007 on behalf of MVPC and the Town. The Phase I was
conducted as part of MVPC’s Brownfields Assessment program and identified two significant
findings: the historical industrial uses of the Site as a metals plating operation and a brass
foundry, and the potential presence of a fuel oil UST on Site. Several potential sources of
contamination were identified and include: the cyanide storage area, the hazardous waste storage
area, drum storage areas, electroplating vats, the racking and packing area, the electroplating
chemical storage area, pad-mounted transformers, plating vats, the potential UST, floor trench
drains, the precious metals plating area, the on-site water treatment system, and loading dock
areas.
In August 2009, Hager Geoscience, Inc. (HGI) and TRC performed a ground penetrating radar
(GPR) survey to evaluate the bedrock profile beneath the Site and to investigate the presence of
the reported UST. The survey identified a geophysical anomaly potentially indicative of a UST
along the southeastern side of the Site.
TRC collected 40 soil samples (from 20 boring locations) and six groundwater samples from the
Site as part of the May 2010 Phase II Environmental Site Assessment that was conducted for the
Town as part of MVPC’s Brownfields Assessment program. Based on comparison of soil
analytical results to MCP regulatory criteria, antimony, arsenic, cadmium, total chromium, lead,
nickel, zinc, benzo(a)pyrene, C5-C8 aliphatic hydrocarbons, C9-C10 aromatic hydrocarbons, and
total cyanide are present in Site soil at concentrations in excess of potentially applicable MCP
Method 1 soil cleanup criteria, and copper is present in excess of the reportable concentration for
category S-l soil (there is no Method 1 standard for copper). Based on comparison of
groundwater analytical results to MCP regulatory criteria, TCE exceeded its potentially
applicable Method 1 GW-2 standard in two monitoring wells. Cadmium, nickel, and zinc
exceeded applicable Method 1 GW-3 criteria in both filtered (dissolved) and unfiltered (total)
samples in select locations. Total cyanide exceeded its Method 1 GW-3 standard in two samples,
of which one sample contained physiologically available cyanide (PAC) in excess of the Method
1 GW-3 standard. Sample collection locations are shown in Figure C-1. The highest contaminant
concentrations were generally found in the northeastern portion of the Site, near historical areas
of production and chemical use.
TRC’s 2010 Phase II Site investigation also included a hazardous building materials survey that
identified and quantified visible asbestos, lead based paint, and household hazardous items and
provided an estimate to abate and demolish the Site building.
From December 13 to 14, 2011 TRC conducted activities to decommission the previously
identified fuel oil UST on Site. The UST removal was conducted on behalf of MVPC and the
Town. The tank, its contents, and associated piping were sent off Site for proper disposal and/or
recycling. The capacity of the UST was greater than anticipated – 10,000 gallons versus the
originally reported 4,000 gallons.
After removal of the UST, TRC collected discrete soil screening samples from the four sidewalls
and the base of the excavation, as well as from beneath the vent pipe located adjacent to the Site
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building, and screened the samples for the presence of VOCs using a photoionization detector
(PID). TRC collected four soil samples from the excavation sidewalls (TANK-SW, TANK-NW,
TANK-NE, and TANK-SE) and two soil samples from the bottom (TANKBASE-1 and
TANKBASE-2) of the excavation for laboratory analysis. Also, because groundwater was
encountered during UST removal activities, one grab groundwater sample was collected
(TANKWATER-1). Samples were transported to Con-Test Analytical Laboratory of East
Longmeadow, Massachusetts. Soil samples were submitted for analysis of volatile petroleum
hydrocarbons (VPH) and extractable petroleum hydrocarbons (EPH). The water sample
TANKWATER-1 was submitted for analysis of VOCs, VPH, and EPH.
No VPH or EPH constituents were detected above MCP RCs or Method 1 cleanup criteria in the
soil and groundwater post-excavation samples collected as part of this investigation. Compounds
identified at concentrations in excess of applicable RCs included arsenic, cadmium, total
chromium, and nickel in soil and TCE in groundwater, consistent with the findings of TRC’s
2010 investigation on Site.
During previous investigations, contaminant concentrations in excess of comparison criteria
were noted at locations near the Site boundary. Therefore, in order to evaluate the horizontal
extent of groundwater contamination, TRC installed additional monitoring wells on-Site and on
neighboring properties in December 2013. Five of these off-Site wells were placed within
approximately 15 feet of occupied buildings in order to evaluate the potential for migration of
organic vapors from groundwater to indoor air. One of the on-site wells was installed in bedrock
to evaluate TCE in bedrock. A complete round of groundwater sampling from new and previous
monitoring wells was also completed as part of Phase II CSA activities.
TRC collected eight soil samples during the 2013 investigation event from boring B-21 through
B-24. Two samples were collected from each boring at 0-3 foot depth as well as a sample from
greater than 3 feet. Several metals including arsenic, cadmium, chromium, lead, and nickel
where detected above MassDEP MCP Method 1 standards in soil samples collected during
TRC’s 2013 investigation.
Groundwater samples collected from previously installed as well as newly installed monitoring
wells indicated detection of chlorinated VOCs (CVOCs) above MCP Method 1 standards (GW2) including cis-1,2-dichloroethylene, TCE, PCE, and vinyl chloride in monitoring both on and
off-site. Several metals (total and dissolved) were also detected above MCP Method 1 standards
(GW-3) including cadmium, lead, nickel, and zinc.
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2.4

Conceptual Site Model

The Site, formally Coastal Metals Finishing, Inc., operated as a plating business on the property
between 1970 and 2002, when operations ceased. Activities at the facility included precious
metal plating, zinc plating, and chromate plating. Prior historical uses of the Site included a
carriage factory and a brass foundry in the early 20th century. The release of metals and TCE to
the Site soil and groundwater has likely occurred due to the former metals plating processes.
Multiple metals (i.e., cadmium, chromium, lead, zinc) have been identified above MCP Method
1 standards throughout Site soils at depths ranging from surface to eight feet below grade.
Groundwater samples collected have also revealed detections above MCP Method 1 standards of
various metals (both total and dissolved) including cadmium, chromium, copper, lead, nickel,
and zinc (only cadmium, nickel, and zinc have been detected in dissolved phase) both throughout
the on-site wells as well as several offsite wells. Detections of the chlorinated volatile organic
compounds (CVOCs) TCE, cis-1,2-dichloroethylene, tetrachloroethylene (PCE), and vinyl
chloride have also been detected above MCP Method 1 standards in both on-site and offsite
(downgradient) monitoring wells. Both cyanide and physiologically available cyanide (PAC;
MW-7 in 2010 only) have been detected above MCP Method 1 standards in on-site monitoring
well locations.
CVOCs present in groundwater could potentially volatilize into soil vapor and subsequently
migrate to indoor air at current adjacent residences or future residences on the Site.
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3.0

ALTERNATIVES ANALYSIS

3.1

Remedial Action Objectives and Cleanup Goals

The Town anticipates redeveloping the Site for multi-family residential purposes. The objective
of remediation at the Site would be to achieve Site closure under the MCP by demonstrating that
a condition of No Significant Risk to human health and the environment has been achieved. To
achieve a condition of No Significant Risk and a subsequent Permanent Solution for site closure,
potential exposures to metals in soil and groundwater and VOCs in groundwater and, potentially,
soil gas and/or indoor may need to be eliminated or controlled by MCP Response Actions.
Further testing activities are anticipated at the Site to refine cleanup volumes before
implementation.
3.2

Identification of Remedial Alternatives

TRC performed a preliminary evaluation of several potential alternatives for addressing the
metals-impacted soil and CVOC-impacted groundwater at the Site. From that evaluation, TRC
identified a limited number of practicable remedial alternatives that could be implemented at the
Site based on available Site data and TRC experience. The No Action alternative was also
included as part of the evaluation to establish a baseline for conducting remedial actions at the
Site. The remedial alternatives identified for consideration under this alternatives analysis
include:
1. No Action;
2. Soil Excavation to 15 feet, Backfill, Off-Site Soil Disposal/Recycling and Groundwater
Remediation using Accelerated Anaerobic Biodegradation;
3. Soil Excavation to 3 feet, Backfill, and Implementation of an Activity and Use Limitation
(AUL) and Groundwater Remediation using Accelerated Anaerobic Biodegradation.
4. Soil Excavation to 3 feet, Backfill, and Implementation of an AUL and Monitoring
Natural Attenuation (MNA) in groundwater.
Due to the presence of metals-contaminated soils beneath the site building, remedial alternatives
2, 3, and 4 above will each require abatement and demolition of the building on site before the
remedial alternative could be completed.
3.3

Evaluation and Comparison of Remedial Alternatives

Each remedial alternative identified above was comparatively evaluated based on the following
criteria: effectiveness, implementability, resilience to the effects of climate change, green
principles, and cost. The preliminary cost estimates presented in this document are considered
order-of-magnitude estimates that were prepared solely for the relative comparison of the
identified alternatives, based on the Site information available to date, and in no circumstance
should they be construed as design-level estimates. A description of each alternative and the
results of the comparative analysis are presented in the following subsections.

3.3.1

Remedial Alternative #1: No Action

The No Action alternative involves the performance of no remedial actions. Although low cost
and relatively easy to implement, the No Action alternative is not expected to achieve a condition
of No Significant Risk required by the MCP and would not be effective in preventing potential
exposures to Site contaminants. Therefore, the No Action alternative will not meet the remedial
action objectives and cleanup.

3.3.2

Remedial Alternative #2: Soil Excavation, Backfill, Off-Site Soil Disposal/Recycling;
and Groundwater Remediation using Accelerated Anaerobic Biodegradation

Site Building Abatement and Demolition
This alternative involves abatement of asbestos containing material and other regulated waste as
well as demolition of the Site building in order to facilitate environmental remediation activities.
Soils
Remedial Alternative #2 consists of removing all metals-impacted soil in spot excavations across
the Site to a depth of approximately 15 feet (or to bedrock, whichever is first). An estimated
5,000 tons of metals contaminated soil will be removed and recycled/disposed off-Site prior to
redevelopment, and the excavated areas will be backfilled with imported clean soil. Future
building foundations and/or utility corridors could be then installed and/or parking areas could be
constructed, if desired for Site redevelopment without exposure to contaminated soil.
Groundwater
The complete dechlorination of chlorinated VOCs requires the synergistic effects of a number of
different microorganisms in a healthy anaerobic community. An ample supply of electron
donors (i.e. a carbon source) is also required to sustain the growth of dechlorinating
microorganisms, as well as the growth of organisms that supply the dechlorinating organisms
with essential nutrients.
Conditions at the Site have been preliminarily evaluated and appear conducive to natural
attenuation. Additives can be utilized to enhance this process, and could consist of an electron
donor, microorganisms, and/or substances that would induce anaerobic conditions, which would
be injected through a network of injection wells. A number of studies have shown that simple
substrates such as lactate (an electron donor) can support a complex community of bacteria.
Dehalococcoides bacteria can be added to boost the microbial population, if necessary.
Proprietary products are also available for use as additives.
Anaerobic Biodegradation would be successful at treating residual concentrations in the
downgradient plume areas, and on-site source areas based on available date, but implementation
in the source zone may not be successful if significantly high concentrations are discovered.
Treatability testing is recommended.

Following implementation, several rounds of monitoring must be conducted on a periodic basis
to ensure that conditions remain favorable, and that concentrations are being reduced.
This alternative would be very effective at reducing risk levels at the Site, but would be
moderately difficult to implement, when compared to the remaining alternatives. The anticipated
effects of climate change should not impact the implementability of this alternative. This
alternative may be oversized, given the targeted end-use of the property (multi-family
residential). Hence the remedial end points may be achievable while generating far less soil for
landfilling and using fewer fossil fuels for soil excavation, transportation, and disposal.
The estimated cost for implementing Remedial Alternative #2 is approximately $1,200,000.
3.3.3

Remedial Alternative #3: Soil Excavation to 3 feet, Backfill, Implementation of an
Activity and Use Limitation (AUL); and Groundwater Remediation using Accelerated
Anaerobic Biodegradation

Site Building Abatement and Demolition
This alternative involves abatement of asbestos containing material and other regulated waste as
well as demolition of the Site building in order to facilitate environmental remediation activities.

Soils
Remedial Alternative #3 consists of removing accessible Metals-impacted surface soil only to a
depth of three feet below grade in spot excavations across the Site, prior to redevelopment of the
Site. An estimated 1,000 tons of metals-contaminated soil will be removed and
recycled/disposed off-Site. The excavated areas would be backfilled with clean soil. If desired,
surface areas could be covered with either asphalt or concrete for parking and/or building
foundations. Implementation of an AUL may be necessary to limit the threat of exposure to
future residents or utility workers.
Groundwater
The same remedial process would apply to groundwater as is described in Remedial Alternative
#1 above.
Assuming the selected redevelopment use for the property is as multi-family residential an
engineered vapor barrier and/or institutional controls may be necessary to prevent exposure to
chlorinated solvent vapors from groundwater beneath the Site. In comparison to other
alternatives, this alternative could be implemented moderately easily although its effectiveness
would be less than Alternative #2 because subsurface soil contamination (i.e., below three feet)
would remain. The anticipated effects of climate change should not impact the implementability
of this alternative. Although Alternative #2 is more effective in terms of the completeness
achieved contaminant removal, far less material is generated for off-Site disposal or recycling in

Alternative #3, likewise fossil fuel consumption and greenhouse gas (GHG) emissions, while
still facilitating the targeted end-use of the property (multi-family residential).
The estimated cost for implementing Remedial Alternative #3 is approximately $750,000.
3.3.4

Remedial Alternative #4: Soil Excavation to 3 feet, Backfill, Implementation of an
AUL; and Monitoring Natural Attenuation (MNA) in groundwater

Site Building Abatement and Demolition
This alternative involves abatement of asbestos containing material and other regulated waste as
well as demolition of the Site building in order to facilitate environmental remediation activities.
Soils
Remedial Alternative #4 consists of removing accessible Metals-impacted surface soil only to a
depth of three feet below grade in spot excavations across the Site, prior to redevelopment of the
Site. An estimated 1,000 tons of metals-contaminated soil will be removed and
recycled/disposed off-Site. The excavated areas would be backfilled with clean soil. If desired,
surface areas could be covered with either asphalt or concrete for parking and/or building
foundations. Implementation of an AUL may be necessary to limit the threat of exposure to
future residents or utility workers.
Groundwater
Natural attenuation is the cumulative result of dilution by natural groundwater flow and the
biodegradation by naturally-occurring microorganisms (discussed above) to degrade chlorinated
solvents present in the subsurface. Conditions at the Site have been preliminarily evaluated and
appear conducive to natural attenuation, but further testing will be required. Monitoring must be
conducted on a periodic basis to ensure that conditions remain favorable, and that concentrations
are being reduced. Monitoring would be very similar to the procedures that would be required
following injection of amendments, as discussed in the previous alternative.
Assuming the selected redevelopment use for the property is as multi-family residential an
engineered vapor barrier and/or institutional controls may be necessary to prevent exposure to
petroleum vapors from soil remaining below three feet deep. The installation of sub-slab
depressurization systems in four adjacent residences is being considered for this alternative. In
comparison to other alternatives, this alternative could be implemented relatively easily although
its effectiveness would be less than Alternative #2 and #3 because subsurface contamination (i.e.,
below three feet) would remain and elevated concentrations of CVOCs would remain in
groundwater. The anticipated effects of climate change should not impact the implementability
of this alternative. Although Alternative #2 is more effective in terms of the completeness
achieved contaminant removal, far less material is generated for off-Site disposal or recycling in
Alternative #4, likewise fossil fuel consumption and greenhouse gas (GHG) emissions, while
still facilitating the targeted end-use of the property (multi-family residential). Alternatives #3
and #4 would have a similar carbon footprint.

The estimated cost for implementing Remedial Alternative #4 is approximately $430,000.

3.4

Selection of Remedial Alternative

The No Action Alternative (Remedial Alternative #1) was included in this analysis for
comparative purposes only and is not a feasible alternative, since it does not meet the remedial
action objectives. Remedial Alternatives #2, #3, and #4 were evaluated to address metalsimpacted soil at the Site and deemed to have different degrees of effectives in terms of the ability
to achieve a level of No Significant Risk. Remedial Alternatives #2 and #3 were evaluated to
address CVOCs in groundwater. Remedial Alternative #4 was determined to be effective and
moderately easy to implement.
The need for in-situ amendments to the aquifer, activity and use limitation(s), as well as vapor
barriers and/or sub-slab depressurization systems at adjacent potentially impacted properties will
be further evaluated during future response actions on site.
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DRAFT Analysis of Brownfields Cleanup Alternatives
2 Littles Court (Parcel 3-1-8), Merrimac, Massachusetts

1.0

INTRODUCTION

This Analysis of Brownfields Cleanup Alternatives (ABCA) was prepared by TRC
Environmental Corporation (TRC) on behalf of the Town of Merrimac (the “Town”) for the
property located at 2 Littles Court (Parcel 3-1-8), located in Merrimac, Massachusetts (the
“Site”). This ABCA was prepared to fulfill the requirements of a United States Environmental
Protection Agency (EPA) Brownfields Cleanup Grant received by the Town. TRC prepared an
Interim Phase II Comprehensive Site Assessment (CSA) report, dated April 2014. The results of
the CSA report provided a basis for preparation of a revised ABCA.
This ABCA will be presented at public meeting for review and comment on July 27, 2017.
1.1

Purpose

The purpose of this ABCA is to present a preliminary evaluation of practicable remedial
alternatives for remediating the Site, given the assessment information available to date.
This document is intended to satisfy EPA’s requirement for an ABCA under the EPA
Brownfields Cleanup Grant Program.
1.2

Scope of Work

This document presents a preliminary evaluation of feasible remedial alternatives to address
metals-impacted soil and chlorinated solvent-impacted groundwater at the Site. TRC utilized the
requirements for a Final ABCA, which are detailed on the Brownfields Cleanup Grant Major
Tasks checklist for Region 1 dated June 2011, to set the general format of this scope of work.
These requirements include the following:
•
•
•
•

Information pertaining to the Site background and the potential threats the Site may pose
to public health and/or the environment;
Documentation that the situation at the Site meets the need for an environmental response
action;
Identification of the objectives of the environmental response action, including an
analysis of potential cleanup alternatives, enforcement activities, and projected costs; and
Identification of the most feasible remedial action, with an explanation of the rationale
for its selection.
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2.0

BACKGROUND

2.1

Site Description

The Former Coastal Metals property is located at 2 Littles Court (Parcel 3-1-8) in Merrimac,
Massachusetts. The property is currently divided in three Parcels (Parcel 3-1-7, 3-1-8, and 3-120). This Draft ABCA applies to the westernmost parcel of the 2 Littles Court property, parcel 31-8 (the “Site”). The latitude and longitude of Parcel 3-1-8 is 42° 49’ 58.89” North and 71° 0’
17.04” West, and the Universal Transverse Mercator (UTM) coordinates are 4,744,225 meters
Northing and 336,153 meters Easting in Zone 19. The location of the Site is depicted in Figure 1.
The Site is an approximate 0.5-acre, rectangle-shaped parcel of land located in Merrimac,
Massachusetts. The Site is located on a narrow roadway off Main Street and is currently vacant
with a building formerly used as a metals finishing facility. The building is in disrepair, with
portions of the roof missing and areas of the building containing refuse and debris. The floor of
the site building is constructed of concrete with trench drains to collect spills. Access to the Site
is restricted by a perimeter fence. Site features are shown in Figure 2.
The Site is located in Merrimac's downtown and is surrounded on all sides by residential
properties. The Site is located approximately 1,000 feet west of Cobbler Brook, approximately
1,000 feet southwest of Stevens Pond, and approximately 0.8-mile north of the Merrimack River.
The topography in the immediate vicinity of the Site slopes to the east towards Cobbler Brook.
Cobbler Brook flows southerly into the Merrimack River.
2.2

Potential Receptors

Based on Site reconnaissance, no wetlands are on or abutting the Site. According to data
maintained on the Massachusetts Geographic Information System website
(http://www.mass.gov/mgis/), no public drinking water supplies [i.e., Zone II, Interim Well Head
Protection Areas (IWPAs) or Potentially Productive Aquifers (PPAs)] are located within a one
mile radius of the Site. According to the Town, there are no private drinking water wells within
500 feet of the Site. Therefore, the Massachusetts Contingency Plan (MCP) Method 1 GW-1
cleanup standards are not applicable. The GW-2 standards apply to results obtained within 30
feet of an occupied structure, and the GW-3 standards apply to all groundwater in Massachusetts.
The Site is primarily covered by the existing structure with grass and asphalt pavement. The Site
is not currently occupied and access to Site soils is restricted by physical means (i.e., a fence).
The Site is located adjacent to other residential structures; therefore, the MCP Method S-1 soil
standards would be appropriate to evaluate unrestricted future use of the Site. One
redevelopment option the Town is considering is for mixed-use, which would include occupied
structures. Therefore, the applicable criteria for data collected at this Site would be MCP
Method 1 S-1 for soil and GW-2 and GW-3 cleanup standards for groundwater.
The primary potential receptors include current and future residents at adjacent residential
properties and future residents of the Site following redevelopment.
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2.3

Summary of Response Actions to Date

In November 1985 Enpro Services, Inc. (Enpro) completed a letter report summarizing the
findings of a subsurface investigation at the Site. Three monitoring wells were installed and
sampled for RCRA-8 metals and volatile organic compounds (VOCs). Based on the results of
laboratory analysis, Enpro concluded that significant groundwater contamination did not exist;
however, the Enpro report indicates that a 4,000 gallon No.2 fuel oil underground storage tank
(UST) was present on the Site at that time. According to the report, plans were in place to empty
the tank and fill it with inert material. Additionally, the report states that a groundwater sample
collected downgradient of the reported UST did not indicate leaking. No record of removal or
tank closure was provided.
In 1990, Enpro completed a Hazardous Material Site Investigation at the request of a potential
purchaser. As a part of this investigation, three monitoring wells were installed at the Site to
evaluate whether historical waste disposal practices had impacted Site groundwater. Analytical
results indicated the presence of trichloroethylene (TCE) and dichloroethylene (DCE) in
groundwater. TCE was reported at 81 micrograms per liter (µg/l) from one water sample
collected from an on-site groundwater well. At the time of the Enpro assessment, no state
regulatory level was promulgated for concentrations of TCE in groundwater, and Enpro did not
recommend further action. However, a concentration of 81 µg/l of TCE in groundwater exceeds
the current Massachusetts Contingency Plan (MCP; 310 CMR 40.0000) Reportable
Concentration for category GW-2 groundwater (RCGW-2).
In February 2003, the Merrimac Fire Department notified EPA that the Site building was not
being maintained and was without heat, power or water for fire suppression. EPA
representatives and contractors subsequently conducted a preliminary investigation at the Site.
EPA found that although the plating lines had been inactive for over 12 months, the plating
baths, the water treatment system and the sludge dewatering system still contained hazardous
waste. Approximately 110 plating baths in three plating areas which included precious metals,
chromate plating and zinc plating, were identified at the facility during this investigation. A
chemical storage area containing various chemicals stored in fiber glass drums, metal drums,
paper sacks and small containers were observed during the investigations. Additionally, several
hundred pounds of cyanide were stored in a locked cage inside the facility building.
From March through August 2003, EPA conducted a response action at the Site. Solutions and
sludge present in the plating baths, drums and other containers of hazardous material were
consolidated, transported and disposed of using appropriate environmental controls. Several
thousand gallons of corrosive liquids and several thousand pounds of chemical solids were
removed from the Site. Much of the waste material contained chromium and nickel or cyanide.
According to EPA’s report titled Removal Program After Action Report/or the Coastal Metal
Finishing, Inc. Site, Merrimac, Essex County, Massachusetts, 12 March 2003 through 28 August
2003, all hazardous waste was disposed of by EPA-approved methods and in EPA-approved
facilities.
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TRC completed an American Society for Testing and Materials (ASTM) Phase I Environmental
Site Assessment at the Site in 2007 on behalf of MVPC and the Town. The Phase I was
conducted as part of MVPC’s Brownfields Assessment program and identified two significant
findings: the historical industrial uses of the Site as a metals plating operation and a brass
foundry, and the potential presence of a fuel oil UST on Site. Several potential sources of
contamination were identified and include: the cyanide storage area, the hazardous waste storage
area, drum storage areas, electroplating vats, the racking and packing area, the electroplating
chemical storage area, pad-mounted transformers, plating vats, the potential UST, floor trench
drains, the precious metals plating area, the on-site water treatment system, and loading dock
areas.
In August 2009, Hager Geoscience, Inc. (HGI) and TRC performed a ground penetrating radar
(GPR) survey to evaluate the bedrock profile beneath the Site and to investigate the presence of
the reported UST. The survey identified a geophysical anomaly potentially indicative of a UST
along the southeastern side of the Site.
TRC collected 40 soil samples (from 20 boring locations) and six groundwater samples from the
Site as part of the May 2010 Phase II Environmental Site Assessment that was conducted for the
Town as part of MVPC’s Brownfields Assessment program. Based on comparison of soil
analytical results to MCP regulatory criteria, antimony, arsenic, cadmium, total chromium, lead,
nickel, zinc, benzo(a)pyrene, C5-C8 aliphatic hydrocarbons, C9-C10 aromatic hydrocarbons, and
total cyanide are present in Site soil at concentrations in excess of potentially applicable MCP
Method 1 soil cleanup criteria, and copper is present in excess of the reportable concentration for
category S-l soil (there is no Method 1 standard for copper). Based on comparison of
groundwater analytical results to MCP regulatory criteria, TCE exceeded its potentially
applicable Method 1 GW-2 standard in two monitoring wells. Cadmium, nickel, and zinc
exceeded applicable Method 1 GW-3 criteria in both filtered (dissolved) and unfiltered (total)
samples in select locations. Total cyanide exceeded its Method 1 GW-3 standard in two samples,
of which one sample contained physiologically available cyanide (PAC) in excess of the Method
1 GW-3 standard. Sample collection locations are shown in Figure C-1. The highest contaminant
concentrations were generally found in the northeastern portion of the Site, near historical areas
of production and chemical use.
TRC’s 2010 Phase II Site investigation also included a hazardous building materials survey that
identified and quantified visible asbestos, lead based paint, and household hazardous items and
provided an estimate to abate and demolish the Site building.
From December 13 to 14, 2011 TRC conducted activities to decommission the previously
identified fuel oil UST on Site. The UST removal was conducted on behalf of MVPC and the
Town. The tank, its contents, and associated piping were sent off Site for proper disposal and/or
recycling. The capacity of the UST was greater than anticipated – 10,000 gallons versus the
originally reported 4,000 gallons.
After removal of the UST, TRC collected discrete soil screening samples from the four sidewalls
and the base of the excavation, as well as from beneath the vent pipe located adjacent to the Site
building, and screened the samples for the presence of VOCs using a photoionization detector
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(PID). TRC collected four soil samples from the excavation sidewalls (TANK-SW, TANK-NW,
TANK-NE, and TANK-SE) and two soil samples from the bottom (TANKBASE-1 and
TANKBASE-2) of the excavation for laboratory analysis. Also, because groundwater was
encountered during UST removal activities, one grab groundwater sample was collected
(TANKWATER-1). Samples were transported to Con-Test Analytical Laboratory of East
Longmeadow, Massachusetts. Soil samples were submitted for analysis of volatile petroleum
hydrocarbons (VPH) and extractable petroleum hydrocarbons (EPH). The water sample
TANKWATER-1 was submitted for analysis of VOCs, VPH, and EPH.
No VPH or EPH constituents were detected above MCP RCs or Method 1 cleanup criteria in the
soil and groundwater post-excavation samples collected as part of this investigation. Compounds
identified at concentrations in excess of applicable RCs included arsenic, cadmium, total
chromium, and nickel in soil and TCE in groundwater, consistent with the findings of TRC’s
2010 investigation on Site.
During previous investigations, contaminant concentrations in excess of comparison criteria
were noted at locations near the Site boundary. Therefore, in order to evaluate the horizontal
extent of groundwater contamination, TRC installed additional monitoring wells on-Site and on
neighboring properties in December 2013. Five of these off-Site wells were placed within
approximately 15 feet of occupied buildings in order to evaluate the potential for migration of
organic vapors from groundwater to indoor air. One of the on-site wells was installed in bedrock
to evaluate TCE in bedrock. A complete round of groundwater sampling from new and previous
monitoring wells was also completed as part of Phase II CSA activities.
TRC collected eight soil samples during the 2013 investigation event from boring B-21 through
B-24. Two samples were collected from each boring at 0-3 foot depth as well as a sample from
greater than 3 feet. Several metals including arsenic, cadmium, chromium, lead, and nickel
where detected above MassDEP MCP Method 1 standards in soil samples collected during
TRC’s 2013 investigation.
Groundwater samples collected from previously installed as well as newly installed monitoring
wells indicated detection of chlorinated VOCs (CVOCs) above MCP Method 1 standards (GW2) including cis-1,2-dichloroethylene, TCE, PCE, and vinyl chloride in monitoring both on and
off-site. Several metals (total and dissolved) were also detected above MCP Method 1 standards
(GW-3) including cadmium, lead, nickel, and zinc.
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2.4

Conceptual Site Model

The Site, formally Coastal Metals Finishing, Inc., operated as a plating business on the property
between 1970 and 2002, when operations ceased. Activities at the facility included precious
metal plating, zinc plating, and chromate plating. Prior historical uses of the Site included a
carriage factory and a brass foundry in the early 20th century. The release of metals and TCE to
the Site soil and groundwater has likely occurred due to the former metals plating processes.
Multiple metals (i.e., cadmium, chromium, lead, zinc) have been identified above MCP Method
1 standards throughout Site soils at depths ranging from surface to eight feet below grade.
Groundwater samples collected have also revealed detections above MCP Method 1 standards of
various metals (both total and dissolved) including cadmium, chromium, copper, lead, nickel,
and zinc (only cadmium, nickel, and zinc have been detected in dissolved phase) both throughout
the on-site wells as well as several offsite wells. Detections of the chlorinated volatile organic
compounds (CVOCs) TCE, cis-1,2-dichloroethylene, tetrachloroethylene (PCE), and vinyl
chloride have also been detected above MCP Method 1 standards in both on-site and offsite
(downgradient) monitoring wells. Both cyanide and physiologically available cyanide (PAC;
MW-7 in 2010 only) have been detected above MCP Method 1 standards in on-site monitoring
well locations.
CVOCs present in groundwater could potentially volatilize into soil vapor and subsequently
migrate to indoor air at current adjacent residences or future residences on the Site.
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3.0

ALTERNATIVES ANALYSIS

3.1

Remedial Action Objectives and Cleanup Goals

The Town anticipates redeveloping the Site for multi-family residential purposes. The objective
of remediation at the Site would be to achieve Site closure under the MCP by demonstrating that
a condition of No Significant Risk to human health and the environment has been achieved. To
achieve a condition of No Significant Risk and a subsequent Permanent Solution for site closure,
potential exposures to metals in soil and groundwater and VOCs in groundwater and, potentially,
soil gas and/or indoor may need to be eliminated or controlled by MCP Response Actions.
Further testing activities are anticipated at the Site to refine cleanup volumes before
implementation.
3.2

Identification of Remedial Alternatives

TRC performed a preliminary evaluation of several potential alternatives for addressing the
metals-impacted soil and CVOC-impacted groundwater at the Site. From that evaluation, TRC
identified a limited number of practicable remedial alternatives that could be implemented at the
Site based on available Site data and TRC experience. The No Action alternative was also
included as part of the evaluation to establish a baseline for conducting remedial actions at the
Site. The remedial alternatives identified for consideration under this alternatives analysis
include:
1. No Action;
2. Soil Excavation to 15 feet, Backfill, Off-Site Soil Disposal/Recycling and Groundwater
Remediation using Accelerated Anaerobic Biodegradation;
3. Soil Excavation to 3 feet, Backfill, and Implementation of an Activity and Use Limitation
(AUL) and Groundwater Remediation using Accelerated Anaerobic Biodegradation.
4. Soil Excavation to 3 feet, Backfill, and Implementation of an AUL and Monitoring
Natural Attenuation (MNA) in groundwater.
Due to the presence of metals-contaminated soils beneath the site building, remedial alternatives
2, 3, and 4 above will each require abatement and demolition of the building on site before the
remedial alternative could be completed.
3.3

Evaluation and Comparison of Remedial Alternatives

Each remedial alternative identified above was comparatively evaluated based on the following
criteria: effectiveness, implementability, resilience to the effects of climate change, green
principles, and cost. The preliminary cost estimates presented in this document are considered
order-of-magnitude estimates that were prepared solely for the relative comparison of the
identified alternatives, based on the Site information available to date, and in no circumstance
should they be construed as design-level estimates. A description of each alternative and the
results of the comparative analysis are presented in the following subsections.

3.3.1

Remedial Alternative #1: No Action

The No Action alternative involves the performance of no remedial actions. Although low cost
and relatively easy to implement, the No Action alternative is not expected to achieve a condition
of No Significant Risk required by the MCP and would not be effective in preventing potential
exposures to Site contaminants. Therefore, the No Action alternative will not meet the remedial
action objectives and cleanup.

3.3.2

Remedial Alternative #2: Soil Excavation, Backfill, Off-Site Soil Disposal/Recycling;
and Groundwater Remediation using Accelerated Anaerobic Biodegradation

Site Building Abatement and Demolition
This alternative involves abatement of asbestos containing material and other regulated waste as
well as demolition of the Site building in order to facilitate environmental remediation activities.
Soils
Remedial Alternative #2 consists of removing all metals-impacted soil in spot excavations across
the Site to a depth of approximately 15 feet (or to bedrock, whichever is first). An estimated
1,300 tons of metals contaminated soil will be removed and recycled/disposed off-Site prior to
redevelopment, and the excavated areas will be backfilled with imported clean soil. Future
building foundations and/or utility corridors could be then installed and/or parking areas could be
constructed, if desired for Site redevelopment without exposure to contaminated soil.
Groundwater
The complete dechlorination of chlorinated VOCs requires the synergistic effects of a number of
different microorganisms in a healthy anaerobic community. An ample supply of electron
donors (i.e. a carbon source) is also required to sustain the growth of dechlorinating
microorganisms, as well as the growth of organisms that supply the dechlorinating organisms
with essential nutrients.
Conditions at the Site have been preliminarily evaluated and appear conducive to natural
attenuation. Additives can be utilized to enhance this process, and could consist of an electron
donor, microorganisms, and/or substances that would induce anaerobic conditions, which would
be injected through a network of injection wells. A number of studies have shown that simple
substrates such as lactate (an electron donor) can support a complex community of bacteria.
Dehalococcoides bacteria can be added to boost the microbial population, if necessary.
Proprietary products are also available for use as additives.
Anaerobic Biodegradation would be successful at treating residual concentrations in the
downgradient plume areas, and on-site source areas based on available date, but implementation
in the source zone may not be successful if significantly high concentrations are discovered.
Treatability testing is recommended.

Following implementation, several rounds of monitoring must be conducted on a periodic basis
to ensure that conditions remain favorable, and that concentrations are being reduced.
This alternative would be very effective at reducing risk levels at the Site, but would be
moderately difficult to implement, when compared to the remaining alternatives. The anticipated
effects of climate change should not impact the implementability of this alternative. This
alternative may be oversized, given the targeted end-use of the property (multi-family
residential). Hence the remedial end points may be achievable while generating far less soil for
landfilling and using fewer fossil fuels for soil excavation, transportation, and disposal.
The estimated cost for implementing Remedial Alternative #2 is approximately $420,000.
3.3.3

Remedial Alternative #3: Soil Excavation to 3 feet, Backfill, Implementation of an
Activity and Use Limitation (AUL); and Groundwater Remediation using Accelerated
Anaerobic Biodegradation

Site Building Abatement and Demolition
This alternative involves abatement of asbestos containing material and other regulated waste as
well as demolition of the Site building in order to facilitate environmental remediation activities.

Soils
Remedial Alternative #3 consists of removing accessible Metals-impacted surface soil only to a
depth of three feet below grade in spot excavations across the Site, prior to redevelopment of the
Site. An estimated 275 tons of metals-contaminated soil will be removed and recycled/disposed
off-Site. The excavated areas would be backfilled with clean soil. If desired, surface areas could
be covered with either asphalt or concrete for parking and/or building foundations.
Implementation of an AUL may be necessary to limit the threat of exposure to future residents or
utility workers.
Groundwater
The same remedial process would apply to groundwater as is described in Remedial Alternative
#1 above.
Assuming the selected redevelopment use for the property is as multi-family residential an
engineered vapor barrier and/or institutional controls may be necessary to prevent exposure to
chlorinated solvent vapors from groundwater beneath the Site. In comparison to other
alternatives, this alternative could be implemented moderately easily although its effectiveness
would be less than Alternative #2 because subsurface soil contamination (i.e., below three feet)
would remain. The anticipated effects of climate change should not impact the implementability
of this alternative. Although Alternative #2 is more effective in terms of the completeness
achieved contaminant removal, far less material is generated for off-Site disposal or recycling in

Alternative #3, likewise fossil fuel consumption and greenhouse gas (GHG) emissions, while
still facilitating the targeted end-use of the property (multi-family residential).
The estimated cost for implementing Remedial Alternative #3 is approximately $345,000.
3.3.4

Remedial Alternative #4: Soil Excavation to 3 feet, Backfill, Implementation of an
AUL; and Monitoring Natural Attenuation (MNA) in groundwater

Site Building Abatement and Demolition
This alternative involves abatement of asbestos containing material and other regulated waste as
well as demolition of the Site building in order to facilitate environmental remediation activities.
Soils
Remedial Alternative #4 consists of removing accessible Metals-impacted surface soil only to a
depth of three feet below grade in spot excavations across the Site, prior to redevelopment of the
Site. An estimated 300 tons of metals-contaminated soil will be removed and recycled/disposed
off-Site. The excavated areas would be backfilled with clean soil. If desired, surface areas could
be covered with either asphalt or concrete for parking and/or building foundations.
Implementation of an AUL may be necessary to limit the threat of exposure to future residents or
utility workers.
Groundwater
Natural attenuation is the cumulative result of dilution by natural groundwater flow and the
biodegradation by naturally-occurring microorganisms (discussed above) to degrade chlorinated
solvents present in the subsurface. Conditions at the Site have been preliminarily evaluated and
appear conducive to natural attenuation, but further testing will be required. Monitoring must be
conducted on a periodic basis to ensure that conditions remain favorable, and that concentrations
are being reduced. Monitoring would be very similar to the procedures that would be required
following injection of amendments, as discussed in the previous alternative.
Assuming the selected redevelopment use for the property is as multi-family residential an
engineered vapor barrier and/or institutional controls may be necessary to prevent exposure to
petroleum vapors from soil remaining below three feet deep. The installation of sub-slab
depressurization systems in four adjacent residences is being considered for this alternative. In
comparison to other alternatives, this alternative could be implemented relatively easily although
its effectiveness would be less than Alternative #2 and #3 because subsurface contamination (i.e.,
below three feet) would remain and elevated concentrations of CVOCs would remain in
groundwater. The anticipated effects of climate change should not impact the implementability
of this alternative. Although Alternative #2 is more effective in terms of the completeness
achieved contaminant removal, far less material is generated for off-Site disposal or recycling in
Alternative #4, likewise fossil fuel consumption and greenhouse gas (GHG) emissions, while
still facilitating the targeted end-use of the property (multi-family residential). Alternatives #3
and #4 would have a similar carbon footprint.

The estimated cost for implementing Remedial Alternative #4 is approximately $275,000.

3.4

Selection of Remedial Alternative

The No Action Alternative (Remedial Alternative #1) was included in this analysis for
comparative purposes only and is not a feasible alternative, since it does not meet the remedial
action objectives. Remedial Alternatives #2, #3, and #4 were evaluated to address metalsimpacted soil at the Site and deemed to have different degrees of effectives in terms of the ability
to achieve a level of No Significant Risk. Remedial Alternatives #2 and #3 were evaluated to
address CVOCs in groundwater. Remedial Alternative #4 was determined to be effective and
moderately easy to implement.
The need for in-situ amendments to the aquifer, activity and use limitation(s), as well as vapor
barriers and/or sub-slab depressurization systems at adjacent potentially impacted properties will
be further evaluated during future response actions on site.
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