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This Action Memorandum was prepared by Sovereign Consulting Inc. (Sovereign) on behalf of 
the Army in order to document the decision for the U.S. Army Corps of Engineers (USACE) to 
perform the Non-Time-Critical Removal Action (NTCRA) described herein for Shepley's Hill 
Landfill (SHL), located at the former Fort Devens Army Installation in Devens, Massachusetts 

The NTCRA is being performed pursuant to the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA) and the National Oil and Hazardous Substances 
Pollution Contingency Plan (NCP). The site falls under CERCLA because of historical activities 
of the U.S. Department of Defense (DOD). Under CERCLA, the DOD is given lead agency 
responsibility for implementing appropriate investigations and removal actions where 
environmental impacts have or may have occurred from historical activities at DOD sites and 
where such releases may constitute a residual human health threat. Mitigating this site fits 
within the mission of the Defense Environmental Restoration Program (DERP). 

The primary project goal of this NTCRA is to mitigate the arsenic-in-groundwater flux from 
SHL to Red Cove/Plow Shop Pond to reduce risk to environmental receptors consistent with 
local conditions in Plow Shop Pond by the installation of a slurry barrier wall to restrict 
groundwater flow to Red Cove/Plow Shop Pond. This Action Memorandum follows the 
Engineering Evaluation/Cost Analysis (EE/CA) prepared to support the NTCRA (Sovereign, 
2012b). 

This Action Memorandum was prepared using current U.S. Environmental Protection Agency 
(USEPA) guidance (USEPA 1993 and USEPA 2009). The Action Memorandum was prepared by 
Sovereign, on behalf of the Army, under contract W912WJ-10-D-0003 DO#0002. 

2.0 SITE CONDITIONS AND BACKGROUND 

The NCP states that a removal action may be conducted at a site where a threat to human health 
and welfare or the environment is established. An appropriate removal action is taken to abate, 
minimize, stabilize, mitigate, or eliminate the release or threat of release at a site. The 
conditions at SHL which support the need for a NTCRA are further described in detail below. 

2.1 Site Description 

The SHL is located in the northeast corner of the main post of the former Fort Devens (Fort 
Devens). Fort Devens is located approximately 35 miles northwes t of the city of Boston, within 
the towns of Ayer, Shirley (Middlesex County), Harvard and Lancaster (Worcester County) 
(Figure 1). Fort Devens was established in 1917 for military h·aining and logistical support 
during World War I. Fort Devens became a permanent Base in 1931, and continued service 
until its Base Realignment and Closure (BRAC) Committee closure in 1996. The landfill is 
bordered to the northeast by Plow Shop Pond, to the west by Shepley' s Hill, to the south by 
recent commercial development, and to the east by land formerly containing a railroad 
roundhouse. 
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Subsequent to closure of the landfill (1987-1993), remedial investigations (Rls) under CERCLA 
evaluated soil, sediment, surface water, and groundwater conditions at and in the immediate 
vicinity of the landfill. The results confirmed the presence of various contaminants, particularly 
certain inorganic analytes and volatile organic compounds (VOC), in groundwater, sediment, 
and surface water at or adjacent to SHL. A Feasibility Study (FS) and Record of Decision (ROD) 
resulted in a remedy that required long term monitoring and maintenance of the existing 
landfill cap and groundwater monitoring. The ROD (USAEC, 1995) required the Army to 
perform groundwater monitoring and five-year reviews to evaluate the effectiveness of the 
selected remedial action, which relied heavily on the previously installed landfill cap, to attain 
groundwater cleanup goals by 2008 and to reduce potential exposure risks. If groundwater 
contaminant concentrations, primarily arsenic, met risk-based performance standards (cleanup 
goals) over time, the ROD did not require further action; however, if cleanup goals were not 
met, the ROD required implementation of a groundwater extraction contingency remedy. Due 
to continued elevated contaminant concentrations, the Army installed and started full time 
operation of a groundwater extraction and treatment system in March 2006 to address 
groundwater contamination emanating from the northern portion of the landfill (Sovereign, 
2011). 

All available data indicate that the current remedies - landfill capping and groundwater 
extraction - have reduced but not eliminated groundwater flow from SHL into Plow Shop 
Pond, identified as AOC 72. The AOC 72 RI results suggest that groundwater discharge 
contributes arsenic to sediment that may accumulate to levels that result in conditions that pose 
unacceptable risks, and therefore remedies that further minimize arsenic-in-groundwater flux 
would be most protective (AMEC, 2011) . 

2.1.2 Physical location 

The SHL (42.554760° latitude and -71.597273° longitude) encompasses approximately 84 acres in 
the northeast corner of the main post of the former Fort Devens (Fort Devens). Fort Devens is 
located approximately 35 miles northwest of the city of Boston, within the towns of Ayer, 
Shirley (Middlesex County), Harvard and Lancaster (Worcester County) (Figure 1). 

The surrounding land use is a mixture of commercial, indusb·ial, and residential areas. The 
landfill is bordered to the northeast by Plow Shop Pond, to the west by Shepley's Hill, to the 
south by recent commercial development, and to the eas t by land formerly containing a railroad 
roundhouse. Nonacoicus Brook, which drains Plow Shop Pond, and several residences are 
located north of the landfill (Figure 1). The center of the Town of Ayer, which has a population 
of 7,427 and a population density of approximately 819 people per square mile according to the 
2010 census, is located approximately 0.5 miles northeas t of the SHL. 

As the project location is a former landfill, there are no potential historical landmarks or 
structures with historical significance located at the SHL. According to the Massachusetts 
Natural Heritage Endangered Species Program (NHESP), there is no threatened or endangered 
species habitat identified at the SHL. However, six species are listed as having threatened or 
endangered status in the Town of Ayer. The threatened species include vesper sparrow 
(Pooecetes gramineus), grasshopper sparrow (Am111odrm111ts snvn 1111nrw11), and Blanding's turtle 
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(Emydoidea blandingii), and the three endangered species include the upland sandpiper 
(Bartramia longicauda) and two vascular plants (Houghton's flatsedge [Cyperus houghtonii] and 
wild senna [Senna hebecnrpa]) (AMEC, 2011). In addition, Plow Shop Pond is within the 
Squannassit Area of Critical Environmental Concern and is thus classified as a sensitive 
ecosystem. The arsenic-in-groundwater flux to Red Cove/Plow Shop Pond presents potential 
contamination of this sensitive ecosystem. 

2.1.3 Site characteristics 

SHL was reportedly operating by the early 1940s, and evidence from test pits within the landfill 
suggests earlier usage, possibly as early as the mid-nineteenth century (Harding ESE, 2002) . 
The landfill contains a variety of waste materials, including incinerator ash, demolition debris, 
asbestos, sanitary wastes, glass, and other wastes. The maximum depth of the refuse occurs in 
the central portion of the landfill and is estimated to be about 40 feet below ground surface 
(bgs). The volume of waste in the landfill has been estimated at over 1.5 x 106 cubic yards (cys), 
of which approximately 1.6 x 105 cys (11 % ) is below the water table. The saturated wastes may 
be emplaced in a wetland reducing environment; at least two areas previously mapped as 
wetlands appear to have been filled (Harding ESE, 2002) and have been found to be underlain 
by peat deposits (Sovereign, 2011). 

The landfill was closed in five phases between 1987 and 1992-93 in accordance with 
Massachusetts Regulations at 310 CMR 19.000. The Massachusetts Department of 
Environmental Protection (MassDEP) approved the closure plan in 1985. Closure consisted of 
installing a 30-mil polyvinyl chloride (PVC) membrane cap, covered with soil and vegetation 
and incorporating gas vents. Closure also included installation of wells to monitor 
groundwater quality around the landfill, and consb·uction of drainage swales to control surface 
water runoff. MassDEP issued a Landfill Capping Compliance Letter approving the closure in 
February 1996. 

2.1.4 Release or threatened release into the euvironment of a hazardous substance, or 
pollutant or contaminant 

Elevated arsenic concentrations in groundwater at SHL have impacted Red Cove/Plow Shop 
Pond which is located downgradient and in close proximity to the northern portion of the 
landfill. Red Cove is a shallow cove with a water depth of less than one meter. Iron oxides 
precipitate as an orange-red floe or sediment in Red Cove as reduced groundwater discharges 
to oxygenated surface water. Arsenic is adsorbed by or co-precipitated with the iron floe. 
Therefore, left unmitigated, the arsenic flu x to Plow Shop Pond could accumulate to 
unacceptable levels of risk (AMEC, 2011). 

Potential sources of arsenic in groundwater include (1) bedrock, (2) till, (3) aquifer sand 
overlying bedrock and underlying waste or pea t, (4) landfill waste, and (5) peat. Due to the 
placement of the cap on the landfill, any potential leachate from the landfill waste is now 
limited to the -10% that is present within the saturated zone. Arsenic is released into 
groundwater from the aquifer sands by naturally occurring and landfill-induced reducing 
conditions caused by carbon degradation and oxygen depletion that lead to anaerobic 
conditions . Portions of the landfill overlay pre-existing, buried peat deposits that induced 
reducing conditions prior to emplacement of the landfill over the buried pea t and associated 
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wetlands. Therefore, the buried peat deposits within the landfill footprint caused arsenic 
mobilization to the north end of the site toward Nonacoicus Brook as well as east toward Plow 
Shop Pond; however, the flow into the pond is by a minor pathway that is cross gradient to the 
bulk of flow (Sovereign, 2011). This natural process will persist even if the landfill waste were to 
be removed . Recent estimates indicate that peat degradation and reducing conditions could 
persist for a period of greater than a hundred years. 

Elevated arsenic concentrations in groundwater at SHL have subsequently impacted Red 
Cove/Plow Shop Pond which is located downgradient and in close proximity to the northern 
portion of the landfill. Current arsenic flux to Red Cove is estimated at approximately 14 grams 
per day (g/ day) and is estimated to have been 20 g/ day pre-arsenic treatment plant (ATP) with 
the landfill cap in place (AMEC, 2011). 

2.1.5 National Priorities List status 

Pursuant to CERCLA, as amended by the Superfund Amendments and Reauthorization Act 
(SARA), Fort Devens was placed on the National Priorities List (NPL) on November 21, 1989 
because of environmental contamination at several locations. 

2.1.6 Maps, Figures, and other Graphic Representations 

A Site Location Map for SHL and a figure presenting the conceptual layout of the selected 
Removal Action Alternative (RAA) for SHL are included as Figures 1 and 2, respectively. The 
distribution of arsenic in groundwater is shown on Figure 3. 

2.2 Other Actions to Date 

2.2.1 Previous actions 

Previous investigations and removal actions at SHL related to the arsenic-in-groundwater flux 
to Red Cove/Plow Shop Pond include the following: 

Final Expanded Site Investigation: Remedial Oversight of Activities at Fort Devens Plow Shop 
Pond and Grove Pond (Gannett Fleming, 2006): The Final Expanded Site Investigation (ESI) 
conducted by Gannett Fleming on behalf of the USEPA included an evaluation of data collected 
from a decade of field investigation efforts within Plow Shop Pond [Area of Contamination 
(AOC) 72], including toxicity testing of benthic invertebrates and amphibians, as well as 
chemical analysis of sediment, soils, surface water, groundwater, pore water, and biota. The 
ESI concluded that sediment data collected throughout the 1990s from AOC 72 indicated 
elevated concentrations of several contaminants including arsenic, cadmium, chromium, 
mercury, and lead that could potentially pose human health and ecological risks throughout 
both ponds. Relatively higher concentrations of arsenic and manganese in sediment were 
detected in the vicinity of Red Cove and are related to groundwater discharge from SHL. 

Draft Final RI for AOC 72 (AMEC, 2011): An RI was completed by the Army in 2011 during 
which surface water and sediment within Plow Shop Pond and Grove Pond were sampled for a 
variety of contaminants including arsenic, chromium, and mercury. The sources of the 
contaminants were attributed to current and historic releases of arsenic to groundwater from 
the SHL site in the Red Cove area as well as historic releases of chromium, mercury, and arsenic 
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liquid wastes from the Harb1ett Tannery formerly located at Grove Pond. Results from the 
Draft Final RI indicated that sediment within the Former Railroad Roundhouse Site [Study Area 
(SA) 71] had elevated levels of polycyclic aromatic hydrocarbons (PAHs) and metals including 
lead, zinc, antimony and copper. In order to reduce the current and potential risks to human 
health and the environment posed by contaminants that originate from the SHL site and SA 71, 
an EE/CA for sediment removal at AOC 72 in support of a NTCRA was proposed. 

Final Shepley's Hill Landfill Supplemental Groundwater and Landfill Cap Assessment for 
Long-term Monitoring and Maintenance - Addendum Report (Sovereign, 2011): The 
Supplemental Addendum Report (SAR) documented several investigations conducted at the 
SHL including the evaluation of arsenic in groundwater migration toward Plow Shop Pond and 
the strength and duration of dissolved arsenic conditions. Groundwater profiling along the 
eastern side of the landfill identified dissolved arsenic concentrations between 58 and 1,350-
micrograms per liter (~1g/l), while groundwater sampling confirmed dissolved arsenic 
concentrations of 818 and 918-µg/l. In addition, drilling operations in this area indicated a 
shallower than previously extrapolated bedrock surface. The shallower rock elevations were 
plotted and included in the refined particle track model that document a bedrock trough 
trending northward through the landfill and that the shallower rock ridge along the east side of 
the landfill appears to restrict arsenic migration to a northerly direction. The primary source of 
arsenic in groundwater is naturally occurring solid phase arsenic in the aquifer sand that is 
mobilized by groundwater under reducing conditions (bedrock and till are documented 
secondary sources of arsenic). Reducing conditions have been created by both landfill waste 
and naturally occurring peat deposits. 

Final AOC 72 EE/CA (Sovereign, 2012a): The EE/CA was prepared to evaluate response 
measures for a NTCRA at AOC 72 and its purpose was to evaluate removal action alternatives 
for the contaminated sediment in AOC 72. Specifically, the EE/CA addressed sediment in and 
around Red Cove that has been impacted by groundwater flow originating from SHL. 
According to the RI for AOC 72, arsenic is accumulating in sediment due to groundwater 
discharge from SHL through the pond bottom in the vicinity of Red Cove. 

2.2.2 Current Actions 

As detailed in Section 2.1.1, current actions at the SHL include long term monitoring and 
maintenance of the existing landfill cap, the operation of a groundwater extraction and 
treatment system via the ATP in accordance with the ROD, and pending supplemental 
investigations to update and refine the conceptual site model. In addition, current 
investigations and removal actions at SHL related to the arsenic-in-groundwater flux to Red 
Cove/Plow Shop Pond include the following: 

Draft Final SHL Barrier Wall EE/CA (Sovereign, ?0126): The EE/CA was prepared for the SHL 
to evaluate several RAAs to mitigate the arsenjc-in-groundwater flux from SHL to Red 
Cove/Plow Shop Pond. The evaluated RAAs included no action, the installation of a barrier 
wall with a permeable reactive barrier (PRB), and the installation of a barrier wall without a 
PRB. The recommended RAA was the installation of a barrier wall without a PRB. Discussion 
of the selected RAA is presented in Section 5 below. 
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SHL Pre-Construction Investigation Workplan Addendum (Sovereign, 2012c): The Pre
Construction Investigation Workplan Addendum (Addendum) was prepared to detail 
supplemental data collection activities to address several of the previously identified field data 
needs, to assist in the constructability of a barrier wall between SHL and Red Cove, and to 
support the barrier wall consb·uction documents. The Addendum was based on the results of 
the field investigations conducted at the Shepley's Hill Landfill in November and December 
2011 . The data collected under the Addendum will be incorporated into the preparation of the 
SHL barrier wall construction documents; no separate data summary report will be prepared 
for the data collected. 

Draft SHL Removal Action Work Plan (Sovereign, 2012d): The Removal Action Work Plan 
(RA WP) was prepared to detail the installation of a vertical hydraulic barrier wall at the SHL to 
mitigate the arsenic-in-groundwater flux from SHL to Red Cove/Plow Shop Pond. As detailed 
in the RA WP, groundwater modeling was performed and a pre-construction investigation was 
conducted to aid in designing the location, length, and depth of the barrier wall. The RA WP 
included the results of the preconsb·uction investigation and design plans and specifications. 

2.3 State and Local Authorities' Role 

2.3.1 State and Local Actions to Date 

No prior State or Local actions have been taken at the SHL. 

2.3.2 Potential for Continued State/Local Response 

The selected removal action for the SHL and corresponding documents will be reviewed by 
USEPA Region I and MassDEP. 

3.0 THREATS TO PUBLIC HEALTH OR WELFARE OR THE ENVIRONMENT 

Section 300.415(b)(2) of the National Contingency Plan (NCP) lists a number of factors to 
consider in determining w hether a Removal Action is appropriate, including: 

(i) Actual or potential exposure to nearby human populations, animals, or the food chain from 
hazardous substances or pollutants or contaminants; 

(ii) Actual or potential contamination of drinking wa ter supplies or sensitive ecosystems; 
(iii) Hazardous substances or pollutants or contaminants in drums, barrels, tanks, or other bulk 

storage containers, that may pose a threat of release; 
(iv) High levels of hazardous substances or pollutants or contaminants in soils largely at or near 

the surface, that may migrn te; 
(v) Weather conditions that may cause hazardous subs tances or pollutants or contaminants to 

migrate or be released; 
(vi) Threat of fire or explosion; 
(vii) The availability of other appropriate federa l or state response mechanisms to respond to the 

release; and 
(viii) Other situations or factors that J11ay pose threats to public health or welfare or the 

environment. 
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An evaluation of the conditions in SHL indicates that factors (i) and (ii) are applicable as 
described below. 

(i) Actual or potential exposure to nearby human populations, animals, or the food chain from 
hazardous substances or pollutants or contaminants. 

Elevated groundwater arsenic concentrations at the SHL site are migrating to and 
impacting Red Cove, which is located downgradient/ cross gradient of and in close 
proximity to the eastern portion of the landfill. If the arsenic-in-groundwater flux to 
Red Cove is not sufficiently mitigated, the arsenic flux to Plow Shop Pond could 
accumulate to unacceptable levels of risk (AMEC, 2011). 

(ii) Actual or potential contamina tion of drinking water supplies or sensitive ecosystems. 

Plow Shop Pond is within the Squannassit Area of Critical Environmental Concern 
and is thus classified as a sensitive ecosystem. The arsenic-in-groundwater flux to 
Red Cove presents potential contamination impacts of this sensitive ecosystem. 

A NTCRA is therefore appropriate to abate, prevent, minimize, stabilize, mitigate, or eliminate 
such threats. In particular, a NTCRA is necessary to remove, control or contain the risk from 
the potential exposure to the release of hazardous substances from the arsenic-in-groundwater 
flux to Red Cove/Plow Shop Pond. 

4.0 ENDANGERMENT DETERMINATION 

Given the weight of evidence presented in the aforementioned reports as summarized in 
Sections 2 and 3, an actual or threatened release of hazardous substances from this site may 
present an imminent and substantial endangerment to public health, or welfare, or the 
environment. Because more than six months planning time is available before on-site activities 
must be initiated, this Removal Action will be conducted as a NTCRA. 

5.0 PROPOSED ACTIONS AND ESTIMATED COSTS 

This section describes the proposed RAAs and associated costs for SHL. 

5.1 Proposed Actions 

5.1.1 Proposed Action Description 

The Removal Action Objective (RAO) for SHL is the following: 

• Mitigate the arsenic-in-groundwater flux from SHL to Red Cove/Plow Shop Pond to 
reduce risk to environmental receptors consistent with local conditions in Plow Shop 
Pond. 
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To m1hgate the arsenic-in-groundwater flux from SHL to Red Cove/Plow Shop Pond and 
reduce risk to environmental receptors consistent with local conditions in Plow Shop Pond, a 
barrier wall will be installed along the eastern edge of the SHL to intercept and divert 
groundwater flowing east into Red Cove/Plow Shop Pond. Particle track analysis indicates 
that a wall with a total length of approximately 850 feet would be sufficient to intercept 
groundwater flowing east into Red Cove/Plow Shop Pond from the landfill footprint. A 
conceptual layout is provided on Figure 2. 

Particle track analysis was conducted using the SHL104 model under ambient conditions. A 
low-permeability barrier wall was added to the model using the MODFLOW horizontal flow 
boundary package, which assigns a separate hydraulic conductivity value to a vertical cell wall. 
A value of 1.0x10·7 cm/sec was used to reflect the very low conductivity of a slurry wall. The 
analysis shows that flow paths along the eastern landfill boundary are effectively diverted 
north. A few particles originating from the landfill footprint still travel northeast and discharge 
to Plow Shop Pond; however, these particles originate in the southeastern portion of the landfill 
where arsenic concentrations are low. Additionally, the travel-time for this pathway is very 
slow, and consequently represents a negligible flux compared to the current flow regime. 

Installation of the low-permeability slurry wall will be conducted by placing a soil-bentonite 
slurry into an excavated trench. Slurry placement would occur as the excavation is occurring to 
prevent collapsing of the trench. Excavation could be performed using a standard or long-stick 
backhoe excavator while slurry placement would be performed by a front-end loader. The 
slurry would consist of excavated material mixed with water and bentonite. The trench will be 
excavated through the overburden and will be completed to the top of competent bedrock to 
assure that a good, low-permeability contact occurs between the overburden barrier and the 
underlying bedrock. Weathered bedrock that can be reasonably excavated by conventional 
ripping with a large excavator will be removed to reach competent bedrock. Refusal has been 
defined as the depth at which three passes of the excavator rock ripping bucket or the rippers of 
the ripping bucket result in less than 0.1 feet of advancement of the excavation. 

During the installation of the barrier wall, excavated materials will be reused to the maximum 
extent possible based on results slurry mix testing to create the soil-bentonite slurry wall at the 
desired permeability of <10·7 cm/ sec. In addition, the backfill for the barrier wall will likely 
consist of excavated soils that are supplemented with 25 to 50 percent (30 to 35 percent is typical 
and provides a more stable backfill) imported plastic fines/ clay (the actual amount will be 
dependent upon the quality of clay available and the gradation of the h·ench cuttings), slurry, 
and dry bentonite. Any landfill waste material encountered during the installation of the 
barrier wall will be segregated during trenching operations for offsite disposal at a licensed 
facility in accordance with state and federal regulations. 

The capital costs for the wall installation and 1 year of O&M, which would consist of 
inspections and annual groundwater monitoring, are estimated at $1.8 million. Though the 
remedy duration is determinate, 1 year of O&M and monitoring were included for costing 
purposes, as it is planned that this remedy will be part of the final remedy for SHL. Therefore, 
the long term monitoring costs would be included as part of the SHL final remedy to determine 
the remedy's long term effectiveness of mitigating arsenic-in-groundwater flux to Red 
Cove/Plow Shop Pond, after the initial 1 year monitoring program, included herein. 

8 



SHL Ba1Tier Wall Action Memorandum 
Final Version 

5.1.2 Contribution to Remedial Performance 

11' Sovereign Consulting Inc. 

In accordance with the ROD (USAEC, 1995), the Army is required to reduce potential exposure 
risks associated with the arsenic-in-groundwater flux from the SHL to Red Cove/Plow Shop 
Pond. All available data indicate that the current remedies - landfill capping and groundwater 
extraction - have reduced but not eliminated groundwater flow from SHL into Plow Shop Pond 
and the risk to environmental receptors from the arsenic-in-groundwater flux (AMEC, 2011) . 

The installation of a barrier wall along the eastern edge of the landfill is expected to contribute 
to the remedial performance at the SHL by mitigating the arsenic-in-groundwater flux to Red 
Cove/Plow Shop Pond. As demonstrated by particle track analysis, a barrier located along the 
eastern edge of the landfill would effectively mitigate the arsenic-in-groundwater flux and 
achieve the RAO by intercepting and diverting groundwater flowing east into Red Cove/ Plow 
Shop Pond from the landfill footprint under non-pumping conditions from the ATP (Sovereign, 
2012d). 

5.1.3 Engineering Evaluation/Cost Analysis 

In May 2012, an EE/CA was prepared to address arsenic-in-groundwater flu x from the SHL 
and to evaluate response measures for the NTCRA at SHL (Sovereign, 2012b). The EE/CA 
included a summary of site conditions, a summary of the risk drivers for the site, the RAO for 
the NTCRA, descriptions of RAAs, and the results of a detailed and comparative analysis of 
RAAs. The alternatives developed for SHL and evaluated in the EE/CA included No Action, 
Barrier Wall/PRB and Barrier Wall and are summarized below. 

Alternative 1 - No Action 

This alternative considered no action to the impacted areas. 

A lterna tive 2 - Barrier WallLPRB 

This alternative consisted of a barrier to mitigate groundwater flow from the landfill footprint 
to the east into Red Cove/Plow Shop Pond by way of a relatively impermeable slurry wall 
along the eastern portion of the landfill. A section of the wall would be filled with zero valent 
iron (ZVI) to create a PRB to reduce arsenic concentrations in groundwater flowing into the 
pond. The PRB would be installed in a funnel and gate arrangement where an impermeable 
cutoff wall (funnel) is installed with a gap that is filled with the ZVI substrate (gate). The slurry 
waJI would consist of a soil-bentonite slurry mixture. 

The capital costs for the Barrier Wall/PRB instaJlation and 1 year of O&M are esti mated at $4.3 
million. The annual O&M would consist of inspections, annual groundwater monitoring, and 
the redevelopment of the wall to maintain permeability at the end of the 1 year period. This 
wall redevelopment could include injec tion of conditioned water to clear sections of the wall 
that have become fouled and their permeability decreased. Though the remedy duration is 
determinate, 1 year of O&M and monitoring were included for costing purposes, as it is 
plam1ed that this remedy will be part of the final remedy for SHL. Therefore, the long term 
monitoring costs would be included as part of the SHL final remedy to determine the remedy's 
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long term effectiveness of mitigating arsenic-in-groundwater flux to Red Cove/Plow Shop 
Pond, after the initial 1 year monitoring program, included herein. 

Alternative 3 - Barrier Wall 

This is the selected alternative described in Section 5.1. 

All of the aforementioned alternatives were evaluated according to their effectiveness in 
meeting the RAO, implementability, and cost. The comparative analysis of the alternatives for 
the Red Cove area against the evaluation criteria is summarized in the table below. 

COST 
ALTERNATIVE ($ 

NAME EFFECTIVENESS IMPLEMENT ABILITY Millions) 
Alternative 1 - Does not meet RAOs or 

Already implemented $0 
No Action protectiveness. 

Implementation is feasible; pre-
Alternative 2 - Will meet RAOs and provide construction investigations to 

$4.3 
Barrier WalltpRB protectiveness. develop the approach and 

methodology are ongoing. 

Implementation is feasible; pre-
Alternative 3 - Will meet RAOs and provide construction investigations to 

$1.8 
Barrier Wall protectiveness. develop the approach and 

methodology are ongoing. 

Based on the results of the comparison of alternatives, the recommended RAA was Alternative 
3 - Barrier Wall. Alternative 3 provided protectiveness, was readily implementable, complied 
with the RAO and applicable or relevant and appropriate requirements (ARARs), and had 
relatively lower costs. 

5.1.4 Applicable or Relevant and Appropriate Requirements 

ARARs are federal and state public health and environmental requirements used to (1) evaluate 
the appropriate extent of site cleanup, (2) scope and formulate removal action alternatives, and 
(3) govern the implementation and operation of a selected removal action. CERCLA and the 
NCP require that removal actions attain ARARs to the greatest exten t practicable. To determine 
practicability, factors such as the urgency and scope of the remedial action should be 
considered. ARARs for the proposed removal action are provided on Table 1. Implementation 
of the proposed alternative (Alternative 3 - Barrier Wall) will satisfy ARARs, to be considered 
(TBC) criteria and guidance to the extent practicable. 
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5.1.5 Project schedule 

n Sovereign Consulting Inc. 

It is estimated that the removal action, from initial site preparation activities to site restoration, 
will take approximately 12 weeks and will begin in July 2012. 

5.2 Estimated Costs 

The removal action at SHL will be funded entirely by the Army. The removal action for SHL is 
estimated to cost approximately $1.8 million, including pre-design activities, implementation, 
and 1 year of operations & maintenance (O&M). 

6.0 EXPECTED CHANGE IN THE SITUATION SHOULD ACTION BE DELAYED OR 
NOT TAKEN 

If the selected removal action, as described herein, is delayed or not implemented, arsenic-in
groundwater flux from SHL to Red Cove / Plow Shop Pond may continue to pose a risk to 
human health and/ or the environment. 

7.0 OUTSTANDING POLICY ISSUES 

No outstanding policy issues were identified. 

8.0 ENFORCEMENT 

As indicated in Section 3, the basis for action under the NCP is determined by the threats to 
public health, welfare, and the environment posed by conditions at SHL. Funding for this 
action will be provided entirely by Department of the Army BRAC DERP and the removal 
action will be conducted in accordance with CERCLA requirements, the Interagency 
Agreement, and applicable Massachusetts State regulations. Results from the removal action 
will be documented in a Removal Action Completion Report. 
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9.0 RECOMMENDATION 

.. Sovereign Consulting Inc. 

This document presents the selected NTCRA for arsenic-in-groundwater flux from SHL to Red 
Cove/Plow Shop Pond at Fort Devens, Massachusetts, developed in accordance with CERCLA, 
as amended, and consistent with the NCP. Conditions at SHL meet the NCP Section 
300.415(6)(2) criteria for a removal action. Therefore, the Anny is proceeding forward with the 
selected removal action. 

Signed: 

SIMEONE.ROBERT.J.12 
42822893 
Robert J. Simeone 
BRAC Environmental Coordinator 
Department of the Army 

Digital ly signed by SIMEONE.ROBERT.J.1242822893 
DN: c=US, o=U.5. Government, ou= DoD, ou=PKI, 
ou=USA, cn=SIMEONE.ROBERT.J.1242822893 
Date: 2012.06.21 08:31 :29 -04'00' 

Base Realignment and Closure Division 
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MaSSJChuSt)llSSol iJ Waslt• 

Man.1epmcnl Reg ulation.-. 

31tl CMR 19Jll-1 (3) 

M,iss,ichu sl' tLc;; is JPlc>g,ill'd to m.Jrninis ll'r RCR A thrnu gh lApplic.ih\p 

its St.i ll• n1 r,ul.1Linns. Tlwsc s tJnd ,1rJ s PSt,1hl ish 

n•qu in•m1• nts for d1•t1·rmin inr, whel lwr w;1stt•s a rc 

h,1✓.;_i rJous has1·d on e ither ch.u.1t1Prislks or listinr,. 

Gt>rwr,1t11r n•quin•nwnls ou t.l im! w ,1s lc cha r,iclt•riz.1tion, IAp p lic.ihll' 

mJn.ig1•nw nt of co n1ai1w rs, packa gine, lahd int',, and 

mJnift>slin r,. Gt•nN J tor requ in• nw nls .ippl y In 

cnnta m in,itvd suhsla ncPs nH~l' lin g tlw dt•finilion of 
hJ;,,.i rd ous undt>r 3 10 CM R ·100. 

A ll nws on-silt• Jffum ul.i tion nf J, ,17.;_in.lous waste fo r up IApp lic,1hle 

lu 90 JJys. 

Dl'fitws ,mJ rt't',Ul a les a ir pollulion sources ind uJin g IApp lic,1hlc 

fuei ti vc J us t. Establis hes t'm issions lim ita tions for 

vJrinus p roo•sscs and regi ons w ith in lhc s l,1le. So u rces 

rt '\jUin.• source Jpp roval a nJ m,1y rcq uirf' a s lud y of 
lw,1llh ris ks. All minor s lat ion,1ry souro>s .ire requ ired to 

,1pply Bt>sl Av.iila hle Contro l T(•clmology (BACD fo r 

c,ich p11ll ut.i nt it w11u lJ h.i ve lhe pott•nlial 10 e mi l. Majo r 

soun-t>s of vol.i tilt• orga nic cnmpn unJs (VCX:s) art> 
rt'ljuin•d L11 ,ip ply L11w1>st Acl1iPv,1hh• Emissio n R,lle 

(L;\ER) ,mJ nhWin offst'lS. 

St•ts prim ,1ry .111d S¼' t:o nJJ ry ,1 mhi1•n t .1i.r 4ualily 

s t;mJ,1rJs fo r l'missinns of su lfur 11xidt>S, particu lJ LP 

n1.1ttt•r, CO, 01:ont', nil ropt'n JinxiJP, J nJ le.i d . 
Tlw J1sp11s;i l nf solid w.isl1• m ust lw c.irriPd out at a 

f,Kih ty 111 rvl.iss.ichusdts t h,1l is ,1p provt'd Lo man.ige the 

p,1rtku l,1 r l)' J'I' of snl iJ w.istP lwint', disposl'd . 

- ---

App lic.ihl e 

Applicahle 

Act ion to be Taken to Att.iin Requil't'menl 

WilJ ht• a ttai nt'd. Cnnslru.:-t ion acli vilit>S .ir1• 

.intici p..itPJ to d isturh more th,m 1 ,Kn •, ,rnJ 

!-iU hs tanlivt• n•4u ir,•nw nts of this n•i;ukllinn will lw 

.1dd n-sscd during J 1.•sign to m inim iz,• .id vi>rsi ► 

impacl'>. No 11\lw r p 11int s oun-P Jis(h,lr t',PS w ill o((u r 

n•la lPd lO this rt'llHl V,il ,iclinn Jltl'rn,1ti vt>. 
Will hi' ,lltJint•d . 1r WJSli' is gt•nrra tl'd , it w ill ht• 

test t'd a nJ Jis p nsc•d n ms is tl'nl w ilh tlwse rt't',U IJlions. 

WilJ lw attained . 1f w.is lt> is t',Pncralt>d , it w ill he 
h·steJ ,md dispns('d CllllSiSll'nt wilh lh('SP n •gu l,1Li n ns. 

7 

Nol ap p lii:ahlP In this a lterna ti ve. 

Will t'ie a ll.iin cJ . If w.iste is t',ene rat<!J , it w ill ht> 
lested, ant.I if waste is h.i;,_.uJnus was tt>, lht' wJSll' 

would he m.in.igcJ co nsiste nt with theSI' rPr,ul.i lions. 

Will he .illa int?d . ProjPct is designed lt) m itiga tt• 
1 

.i rsenic-in-ero und wJtt•r flu x to Red C ow hy di w rl inr,j 

ground w akr flow ,1w,1y from Re t.1 CovP. This ,1r ti1m 

is expeclcd to n•du n• As cnnc1' nlrntions in surf.ice• 

;::1\~~: ~~~~:,~:(:::: :: ;:;4~:l::)~:1::::~:~;1!~ \:~I~:::· I 

would he m.i nJgl•d CtlllSistr nl w ith th t>SI' rt?t',UI J Li ons. I 

WiU he allained . If wasle is gener.ited, i i w ill he 

LL'Slcd , and if waste is ha;,..a rt.lous wJSh!, the w,1sle 

would he ma n,1 r,et.l co ns is tent w ilh these regu la tions. 

Will he a tta ined . Nom• of Lh c> work p roposed for this 

a lternati vl' co ns titutes J source of SlJtio na ry mino r nr 

major souro'S of a ir polluli on . Any fu gi li VC' Jus l w ill 

h e managed throu gh cnr,i necrin t~ or olhe r ..:nnt rols 

d u ring removal activil ii'S. 

Will l,e a lla inl'd . Cons truc tion equipnH'n l usl't.l in the 

pcrfom 1.m ce 11f t his ,1he rna li ve will DH'l'l st,m J JrJ 

emissions rc1!ulatit1ns. 
wm he atta ined . If w.iste is t',Cne r.ilt•d, il w ill he 
tcsled , a nd iJ not J h.i;,_;_ird ous w.isle, it wi ll ht• 

d isposed as ,l s,,liJ w.ish• co nsistent with thPS(' 

lre,~u l.itions . 

"f~JeraJ Ctjltri~ Ad~ettiM' in.~ GuJdanC:e ,{ft!:tfti%Y\ ';,:,<, ·1M@Hm:tnt·l, .1w:t" \tW@@½Wb · ½·, 'N;_ ,ic-· 

C onlJ t11i11.ited Sedim ent 
RemediJ lion G uid,11Ke for 

H.i, .. 1rdous W,1s1t• SitL'S 

Gl' lll 'rJlitlll of in v1•sli t',J tion 

dl1riv1•d w,1slt> 

EPA340-R-03 -012 1G u iJ,u,c1• f11 r m.ik.ine n>nw dy d (•cisi11 ns fo r 

OSWER 9333 .0-85 cont,1m inJ tt'd s1 ·dinw nt si tt•s. 
(Dt•o•mhP r 2005) 

USEPAOSWER M.in,IJ',t 'nwn l of lnwsl1 g,llin n-D1•riwJ W,1s1t• (I DW} 

Puhlil,1li11n 9345.3- lm u!'>l t'll!'>Urt ' prott•ct ion of hu ni.111 lll',il th ,mJ tlw 
03 FS U,m u,1ry 1992) (•nvirnnnwnt. 

To Bl' C nns id NPJ 

Tn B1• Co ns iJt'n•J 

Massac.bUS~.tts §Ji:~~ Advii Oiie$ .ind Q_iu(lance.' (2 "¾, iC 
Erosi11n ,ind Sedimenl Co ntrol 

GuiJ,1 rK1• 

MJSS,lt"hUSl'tts W.i t1•r Q u.i lily 

S1,1 nd,1rJ s lm pl<•mt>n l,1 tinn 

Po lky n( Tnxic Pollu\,llllS in 

Su rf,1t t•W,1Ll'rs 

M.isS,llh USt!LL'> Th n>s h11I J Eff1·d s j0Pt•Y5 
Exp11s un• Ll'w ls (TELs) ,md 
Alh1w,1hlt• AmhH•nl Li mils 

(AA L.,)forAtr 

StJn d,ird ,; fn r pn •vt• r,ting t• rns io n ,111J sPd inw nta tion. ITn 81' Ct111sidl' r1•J 

R1·u•mnwr1tls surfMt' w,1 tt' r t.jU ,dity SlJntl,i n ls fo r fTn B1• Cn ns id t•rpJ 
SJWl°ifil'd llltl l,1111in,111ls ,mJ 1m pli>n11•nl,1litlll llll',ISUn•s lo 

,It hil'Vt' .,t,md,ird s . 

llw.,,• ,1rp i•,u idi•li1ws uSt!d hy M,1s~1d1ust'll!> DE P for .iir !Tn 131• C nnsid 1• rc>J 

Pmb.,ion p1•rm1l writing. UnJPr llw C lt•,m Air Ad 

.l\ nwndm1•nl., , AAL!-. m,1y lw ul 1 l1 ✓.1'd . TELs .111J AAL., 
p r11v1d1' 1•,uid,111,1• wlw n ,1SSPS!->in1: ~11~nific,m1 1• nf 

m11111h1n•d ,ind mt1J l'll'd n·sid1•11ti,d 111nt.1m in,1 l i1111 fro m 

,nr t'llll""Hln._, Tlwy ,lbl, ,lrt' U~t'd 1111• v,1l u ,1 linr, wnrk1·r 

~.1(!'(~·-

Proje1..i is J L'S it', rwd to miti e .ite .irSt.•nic•i n
ground w.itc r flu x to Rt:d Cove hy Ji w rti ng 

grounJw .ill' r fl ow to R1•J C1we. This JCtion is 

t'xpccled lo im p rov1• st>di nw nl .inJ surf.10• w,1lt•r 

ualitv. 
If IDW is t',l' lWrJ lt'd, it will hi' tl'Stt'J ;mJ 111 ,lnJt',l'd 

consisl<'nl w ilh tht'SI' n·eu lJ tions. 

Eros ion co nt ro ls w ill Ill' incorpor,1tl'd in1t1 t ht• 

rt'rfn rmJnce of this ,1lt1• ni.i tiv1• thn1ugh 

M.iss.id1u st'lts W1•tl,lll JS Prnt1>Cli on Action (Lo1·,11i on

speci fi c ARA R). 

Will h1• ,1l1Jined . Pro jt'<:I 1s di-sig1wd lo m it1 g,1t1• 

ars<•n k-in-grou nd w,1 tt'r flux lo r~1·d CovP hy divPrli n1; 
r, round wa \Pr now ,1w,1y fn1m R(•J Cnvt•. Thi!'> ,1di1111 

is t'X r l' t"lt'd Lo n ·du n• As t"ll ll t"Plllr,lli ll llS in !, LI rf,l(t' 
\ \',llt•r. 

Thi• pr im :1 ry i.:nnt,unin.in t of cnncl'rn is As w h id1 j,; 

not vt1l,llilt'. Hnw1•v1•r, Ju s t mn nit11ring w ill ht• 

nmd ut"l t'd durmg th1• imph•nwn t.i t10 11 11( lh1s 

.1l tt>n1,11ivl' t11 ,lllJin this ARAR. 



Req uiremenf/G u ide line Citation 

Fi,ii';}al Requ~WtenVGuideJint: 

Federa l Floodpla in /'vlanagement l44 C FR 9 
& Federal Protection of Wetlands 

Act and regu lations 

Massachuse tts Endange red 1321 CMR "10.00 
Species Act and regulations 

Massach usetts Areas of Critica l J301 Cr.. lR 1200 
Environme ntal Concern 

Table 3 
Location Specific ARARs, Criteria, Advisories and Guidance 

Shepley's Hill Landfill Barrier Wall 

Feder.ii agenc ies are required to reduce the risk 
of flood loss, mi111m1ze 1mp,Kt of floods, and 
restore cmd preserve the natural and beneficial 
v.ilues of floodplains. 

Regulations res tri ct dredg ing, filling, a lte ring, or 
pollu ting inland wet land resource areas and 
imposing performance standa rds fo r work in 
such areas. 

Actions must beconduc led in a manner that I Applicable. 
minimizes the impact on Massachusetts listed 
rare, th reatened, or endangered species and 
spec-ies listed by the Massachusetts Natural 
Herit age Progra m. 

Regu la tions to p reserve and restore ACECs and jApplicable. 
ensure that activities in or impacting on the 
ACEC are ca rried out so as to minimize ad verse 
effects on: (a) surface and groundwa ter quality, 
(b) habitat va lues, (c) storm damage prevention 
or flood cont rol, (d) historica l and arc heologica l 
resources, (e) scenic and recrea tional resou rces, 
and (f) other na tura l resource va lues of the area. 

outs ide of the 100 yea r (lood plam. In addition, all 
pract icable measures will be taken to m inimize and 

mitigate any adverse impac ts. Erosion and 
sedimenta tio n control rneasures wi ll be adopt('{! 

during cons truction ac tivities. Th is act ion will no t 
increase the ri sk of flooding at Red Cove because 
pond dept h is controlled by Nonacoicus Dam. 

W ill be attained because (a) a ll prac tica l measures 
w ill be taken lo minimize adverse impacts on 
wetlands; (b) acti ons will be taken to minimize the 
impact of hydrologic changes d u ring the ,.,,o rk to the 
extent p racticable; and (c) dis turbed vegetati on w ill 

be restored throu gh nat ural recrui tment. 

Wi ll be attained because a ll practica l measures w ill 
be taken to ensu re tha t Removal Actio n activit ies (d) 

a re s tructurally sound; (b) provide a proper public 
purpose; (c) do not interfere with public right s or 
ri ghts of adjacent p roperty owners; and (cl) w ill not 
adversely affec-t natural resou rces. 

Will be attained. All pract icable measures wi ll be 
taken to minimize and mitigate any adverse 
impacts. Erosion ,md sed imentation control 
measures wil l be ad opted during remo val ac ti viti es. 
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