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Response to Comments on the March 2009 Draft Final Workplan

EPA Comments dated 04/09/09

(From cover letter) In addition, EPA requests that Army submit documentation of the human
health and ecological toxicity factors (RfDs, Slope Factors, TRVs, screening level and Tier 3a
benchmarks, etc.) that the Army proposes to use in the human health and ecological risk
assessments as soon as possible. EPA recommends that the Army begin the process of
seeking regulator concurrence on these factors now, so as to resolve these issues concurrently
with the field effort. In this way, the BCT can work towards agreement on these factors before
the Army begins the risk assessment calculations.

Documentation will be provided within two weeks to allow for discussion and concurrence within
the next few months as sampling and analytical activities are completed.

1. In the Army’s January 16, 2009 response to EPA follow-up comments (see page 11 of 44 of
020309 response package), Army agreed to investigate the feasibility of running a “dummy
beaker” for each of the sediment toxicity stations to be frozen at the end of the test and
transported to EPA ORD for analysis. Recent emails from AMEC imply that the Army is willing
to include this effort in the AOC72 RI. Please incorporate appropriate text into the workplan to
address the addition of this effort.

A footnote describing this procedure has been added to page 8 of 12 in the workplan.

2. Attachment A, Section 4.6: Sweep sampling is discussed here as using “a D-net ‘raked’
along the bottom, followed by continuous sweeps of the water column to catch additional
dislodged organisms.” The Army’s November 5, 2008 responses (see response to EPA
comment 5, page 7 of 44 of 020309 response package) indicated that benthic analysis would
“be supported by sweep netting from the detritus layer to the top of the periphyton to collect
benthic and epibenthic organisms for diversity analysis.” Please clarify that the continuous
sweeps of the water column will cover the detritus layer to the top of the periphyton.

The requested change has been made to the text.

3. Attachment A, Appendix A, SOP for Surface Water Sampling: The 2nd bullet should be
changed to indicate that the surface water samples will be taken immediately above the surface
water-sediment interface, rather than from the upper 6 inches of the water column.

This portion of Appendix A is no longer referenced and can be deleted or crossed out from the
Draft Final copy; surface water sampling procedures are described in FSP Section 4.3.

4. Attachment C, Worksheet #9c: This worksheet identifies the sediment toxicity test methods
as EPA 100.2/100.4 with footnote 6 identifying these tests as “42-Day Amphipod Survival and
Growth (Hyalella)” and “20-Day Midge Larvae Survival and Growth (Chironomus) with ash-free
dry weights”. EPA Method 100.4 is entitied “Chronic Freshwater Amphipod Sediment
Bioassay.” This method includes measurement of reproduction. Please include amphipod
reproduction in addition to survival and growth in these tests per the EPA test method.

The footnote has been corrected.

5. Attachment C, Worksheet #9d: This worksheet indicates a 40 business day turnaround time
for bioassay data packages. Please revise this since the amphipod bioassay test lasts for at
least 42 days.
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The 40 business days is equivalent to at least 8 weeks (depending on holidays), or 56 calendar
days, compared to the 42-calendar day test period. The actual turnaround time may be
somewhat longer than this, but should be within the 91 calendar days provided in the schedule

in Figure 11 of the workplan.

6. Attachment C, Worksheet #9c: In Attachment E, the 9/29/08 response to EPA’s 9/11/08
comments on Attachment C-QAPP indicated that “a separate submittal will be provided for BCT
review prior to issuing the draft final workplan, which will include a summary of ESI & SA 71
metals results for sediment samples in the proposed sampling locations. This submittal will
include an evaluation of TAL metals for addition to the current list of ROD metals to be
analyzed.” Although such a submittal has not been received, the workplan includes the
ecological and/or human risk drivers from previous studies in Table 1. These include barium,
copper, and cadmium, which should be added to the list of inorganic analytes that will be
analyzed in sediment and surface water. Please revise Attachment C (QAPP) to include these
chemicals (i.e. footnote 10 of Worksheet #9c).

We understand from EPA’s email message of 4/30/09 that the Army’s position that barium,
copper, and cadmium were not found to be risk drivers in the 2005 ESI report — and therefore
were not scoped for inclusion in the AOC 72 effort — is accepted.

7. Attachment E, Section 3.2.3: The section entitled “Effects Assessment” on page 14 should
include EPA’s EcoSSLs as the preferred source of wildlife TRVs because they have been
extensively peer reviewed. If EcoSSLs are available for the chemicals to be analyzed, please
identify them in the reference list.

The requested change has been made to the text.

8. Attachment E, Section 3.4: The 4th sentence states: “These unidentified factors are
however extraneous to the COPCs at hand.” EPA disagrees with this statement, because the
potential additive or synergistic effects of unidentified stressors may have a crucial but
indeterminate effect on the effects of the COPCs. Please clarify or eliminate this sentence.

The sentence has been eliminated.

EPA Comment during 05/04/09 Conference Call on Floc Photos

A reference sample should be added for the three surface water toxicity samples to be collected
from Red Cove.

Reference samples for surface water toxicity will be collected at the Northeast Cove locations
(#8 and #9) and this has been added to the workplan (p.10) and Attachments (FSP pp.4, 6;
QAPP Worksheet 9c).

MassDEP Comments dated 04/03/09

1) The Work Plan limits the number of Contaminants of Potential Concern (COPC) to be
examined to arsenic, metals, and ammonia (NH4). MassDEP asked that the WP broaden it's
examination of COPCs since earlier studies cited in the WP focused on human stressors and
not specifically those in an aquatic environment. The Army's response was that "Prior studies
focused on ecological and human heath identifying COCs for those receptors. Revised text,
Section 2 of the WP provides rationale for focusing on 10 metals, PAHs, and ammonia." If the
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Army cannot establish a causal relationship between the COPCs to the risks identified from the
EPA ESI and the new toxicity data then the Army should be prepared to broaden the list of

COPCs.
Comment noted.

2) Seasonal impacts to benthic organisms and fish were raised by MassDEP because prior data
indicated that there was seasonal hydrologic and biologic variability. The groundwater flow
model was developed as a steady state analysis and did not allow for projections on seasonal
inputs. MassDEP asked if it was possible to review data and/or duplicate work on a seasonal
basis. The Army's response: "We do not think it is necessary to propose periodic seasonal
measurements without first collecting baseline data to establish potential impacts on aquatic
communities. No unique seasonal effects have been identified for Plow Shop Pond that would
require sampling and observing biota." The argument is circular/self-fulfilling in that "no unique
seasonal effects have been identified"” may be due to the fact that seasonality is not being
considered. MassDEP accepts the work outlined in the Work Plan as a base line but requests
that a sensitivity analysis be added to identify what additional steps should be taken to evaluate
seasonal impacts, such as magnitude of contaminant impacts relating to possible additional
ecological risks. The WP should remain open to seasonal measurements after the baseline
data is collected.

Comment noted.

3) Risk assessment for this WP must be protective, especially at Red Cove due to landfill plume
discharge and visible outbreaks in pond sediments. MassDEP does not believe population risk
assessments are sensitive endpoints. Population risk assessments are not considered
sufficient to determine a condition of no significant risk. The Army's response: The proposed
approach is not a population "impact” evaluation in the way that the commenter seems to imply,
i.e. we are not measuring organism species and abundance and using that information to
predict risks. MassDEP maintains that population risk-based assessment alone is not of
sufficient detail and sensitivity to determine ecological risks to Plow Shop Pond. The Army has
indicated that both standard risk assessment and a population-based risk assessment will be
included in the WP. MassDEP will focus on eco-risk management recommendations for
Shepley's Hill Landfill and AOC-72 from the standard risk assessment portion of the WP.

Comment noted.
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EXECUTIVE SUMMARY

This Remedial Investigation (RI) Workplan for Area of Concern (AOC) 72 at the former Fort
Devens has been prepared by AMEC Earth & Environmental, Inc. (AMEC) on behalf of the
United States Army Corps of Engineers, New England District (USACE-NAE). AOC 72 consists
of Plow Shop Pond, located on the east of Shepley’s Hill Landfill (SHL) at Devens (Figure 1).
Plow Shop Pond discharges to Nonacoicus Brook which flows west on the north side of SHL.
SHL and surrounding property including Nonacoicus Brook are included in the risk assessments
for human and ecological receptors in the draft Supplemental Groundwater and Landfill Cap
Assessment for SHL, which was issued as a BCT Draft in December 2008. Remediation of the
landfill, and RI and Feasibility Study (FS) of AOC 72, is occurring under the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA), as amended by the
Superfund Amendments and Reauthorization Act, and National Oil and Hazardous Substances
Contingency Plan (NCP) requirements, with regulatory coordination of the Massachusetts
Department of Environmental Protection (MassDEP) and the United States Environmental
Protection Agency (USEPA).

Plow Shop Pond has been the subject of numerous environmental studies. The initial step in
this Rl was preparation of a Data Gaps Analysis (DGA) Report (AMEC, 2006) in which gaps in
existing site characterization data were identified. The available data for AOC 72 and
information needed to complete the Rl were the subject of subsequent meetings between
MassDEP, USEPA, and USACE-NAE, including Base Realignment and Closure (BRAC)
Cleanup Team (BCT) meetings on August 21, 2007, May 15, 2008, and June 19, 2008. A draft
workplan was submitted for BCT review on August 25, 2008, and was the subject of subsequent
BCT meetings (September 18 and 24, 2008) and correspondence during the period from
September 2008 to February 2009. This draft final version of the workplan incorporates all
changes in responses to comments during that time. A copy of the comments and responses is
provided in Attachment F.

This Rl Workplan presents an updated Conceptual Site Model (CSM) and DGA along with
rationale and procedures for the collection of information required to satisfy the identified data
gaps. Subsequent steps in the RI will include execution of this workplan, completion of an Rl
report which describes relevant site and contaminant conditions and identifies and quantifies
potential risks to human health and the environment by site-derived contaminants, and
evaluation of remedial actions in an FS, should the assessment identify unacceptable risks to
human health and the environment.

This RI Workplan was prepared under contract Number GS-10F-0230J, Delivery Order Number
W912WJ-05-F-0037, for the USACE-NAE. Attachments to this RI Workplan include a Sampling
and Analysis Plan (SAP) and a Human and Ecological Risk Assessment (HERA) Plan. The
SAP further consists of four stand-alone plans: the Field Sampling Plan (FSP), the Data
Analysis Plan (DAP), the Quality Assurance Project Plan (QAPP), and the Site Safety and
Health Plan (SSHP). The FSP provides a description of the sample design and rationale as well
as the sampling and field data-gathering methods to be used on the project. The DAP
describes how the data will be evaluated. The QAPP describes the chemical data quality
objectives, analytical methods and measurements, Quality Assurance/Quality Control (QA/QC)
protocols necessary to achieve the Data Quality Objectives (DQOs), and data assessment
procedures for the evaluation and the identification of any data limitations. The SSHP describes
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health and safety procedures to be implemented during project work. The HERA Plan presents
the procedures that will be used to assess the level of risk to human health and to the
environment associated with known and anticipated exposures related to releases of site

contaminants.

SHL-0125 Page ES-2



Remedial Investigation Workplan for AOC 72, Plow Shop Pond ﬁ
March 2009 Draft Final ame

1.0 INTRODUCTION

This RI Workplan serves as the second step to complete an Rl for AOC 72. The initial step was
preparation of the DGA Report (AMEC, 2006) in which gaps in existing site characterization
data were identified. Site characterization has continued since the DGA Report, and the
available data for AOC 72 and information needed to complete the Rl were the subject of BCT
meetings between MassDEP, USEPA, and USACE-NAE on August 21, 2007, May 15, 2008,
and June 19, 2008. A draft workplan was submitted for BCT review on August 25, 2008, and
was the subject of subsequent BCT meetings (September 18 and 24, 2008) and
correspondence during the period from September 2008 to February 2009. This draft final
version of the workplan incorporates all changes in responses to comments during that time. A
copy of the comments and responses is provided in Attachment F. This document was
prepared under contract Number GS-10F-0230J, Delivery Order Number W912WJ-05-F-0037,
for the USACE-NAE.

1.1 Site History

Plow Shop Pond is located southwest of the business and residential district in Ayer,
Massachusetts. The 30-acre pond basin is bounded on the west and south by former Fort
Devens property, to the north by commercial development (Molumco Industrial Park), and to the
east by the Guilford Transportation railroad which crosses a causeway between Grove and
Plow Shop Ponds (Figure 1). The pond is eutrophic with abundant aquatic plant life. Plow
Shop Pond is used by local residents for recreational fishing, and is canoe-accessible at a
landing on the northwest side. Signs are reportedly posted for “catch and release” fishing
(Gannett Fleming 2006).

The pond is the last in a chain of six ponds in Ayer. Plow Shop Pond is fed by Grove Pond east
of the railroad causeway through a culvert connecting the two, and discharges to Nonacoicus
Brook through a dam on the west. The six ponds were formed by a series of dams installed in
the 1800s. During that time Grove and Plow Shop Ponds were periodically “flowed” or flooded
during the winter months to provide a source of ice, and were drained during the spring and
summer for grazing of livestock. Prior to the existence of the ponds, the area that is now
submerged was occupied by meadows underlain by peat bogs (Gannett Fleming 2006).

Plow Shop Pond and the surrounding ponds and rivers are located within the Squannassit Area
of Critical Environmental Concern (ACEC). The ACEC designation by the Massachusetts
Secretary of Energy and Environmental Affairs creates a framework for local, regional, and state
stewardship of critical natural resources. The Squannassit ACEC encompasses 37,450 acres in
portions of nine towns, and for the most part lies along and to the west of the Nashua River,
from a section of Route 2 in the Towns of Harvard and Lancaster north to New Hampshire.
ACEC resource details are provided at www.mass.gov/dcr/stewardship/acec/acecs/I-squsit.htm.

A former outflow located on the north side of Plow Shop Pond was used for water power at least
since the late 1800s. A sawmill was located along the north outflow, which is identified as Saw
Mill Brook on some plans. The flowage extended to the north beneath West Main Street and
then turned to the west until it re-connected with Nonacoicus Brook. In 1942, the flowage was
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shown to be connected to a below ground culvert that discharged to a wetland on the north side
of West Main Street. This culvert appears to have been blocked by a dike around 1961. The
Saw Mill Brook outflow was apparently engineered so that it formed the principal outflow of Plow
Shop Pond during its existence, and the Nonacoicus Brook dam was only used as a spillway
during periods of high flow (ENSOL 2007).

In 1998, the U.S. Geological Survey (USGS) used a high-frequency acoustic energy fathometer
and ground-penetrating radar (GPR) to measure water depth and saturated sediment thickness
at Plow Shop Pond (Mercadante et al., 1999). Ground-truth values were obtained manually at
several locations by pushing a stick into the sediment until refusal was met. Surface water was
deepest (up to 8 feet) along the east side of the pond, and sediment was thickest (up to 16 feet)
along the west side (Figure 2). Some sediment may have been emplaced prior to the
construction of the dam in 1887 (Mercadante et al., 1999).

The uses of the properties west, south, and east of Plow Shop Pond appear to have changed
little over the past century. SHL to the west 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. The landfill contains a variety of waste materials, including incinerator ash,
demolition debris, asbestos, sanitary wastes, spent shell casings, glass, and other wastes, and
it was capped in 1993. The railroad causeway that bisects Grove and Plow Shop Ponds was

constructed in 1848.

Study Area (SA) 71 at the southeast corner of the pond is the former location of a railroad
roundhouse operated by the Boston and Maine Railroad from approximately 1900 to 1935. The
site consists of a 200- to 300-foot wide strip of land extending south from Plow Shop Pond along
the northeast installation boundary for approximately 1,100 feet. Historical features included an
array of railroad tracks, a coal trestle, ash pit, water tower, and several buildings. The
roundhouse was located at the northern end of this strip, immediately adjacent to the southern
shore of Plow Shop Pond. Available maps and aerial photographs indicate that all of the
buildings except a brick storeroom and the water tower had been removed by 1942.

The Molumco Industrial Park on the north currently includes a lumberyard, a resin distributor,
and a warehouse. A plow manufacturer first located in this area in approximately 1850 and the
building burned in 1886. A sawmill was located along Saw Mill Brook north of the Fitchburg
Railroad right of way and south of West Main Street from the late 1800s through at least 1921.
By 1892, a lumberyard affiliated with the sawmill took over the former location of the plow
manufacturer. The area currently occupied by the Moore Lumber yard has been the location of
a lumberyard for over 100 years. A number of wooden product manufacturers (furniture, box,
and wooden wheels) have been located at the north end of Plow Shop Pond in proximity to the
sawmill. From approximately 1892 to 1912, various food-processing (vinegar, cider, preserves)
businesses were located immediately to the north of Plow Shop Pond (ENSOL 2007), and
Nashoba Mordant & Dye Company operated in this area in the late 1800s (Gannett Fleming

2006).
1.2 Document Organization

Section 2 of this Rl Workplan presents an updated CSM and DGA based on the most recent
site data, along with rationale for the collection of information required to satisfy the identified
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data gaps, and proposed sampling locations. Subsequent steps in the RI will include execution
of this workplan, completion of an RI report which describes relevant site and contaminant
conditions and identifies and quantifies potential risks to human health and the environment by
site-derived contaminants, and evaluation of remedial actions in an FS should the assessment
identify unacceptable risks to human health and the environment. Section 3 of this Rl Workplan
presents a proposed schedule for completion of the Rl and FS.

This Rl Workplan includes a Sampling and Analysis Plan (SAP) and a Human and Ecological
Risk Assessment (HERA) Plan. The SAP further consists of four stand-alone plans: the Field
Sampling Plan (FSP), the Data Analysis Plan (DAP), the Quality Assurance Project Plan
(QAPP), and the Site Safety and Health Plan (SSHP). The 4-part SAP and the HERA Plan are
provided as Attachments A-D and E, respectively.

The FSP provides a description of the sampling and field data-gathering methods to be used on
the project. The DAP describes how the data will be evaluated. The QAPP describes the
chemical data quality objectives, analytical methods and measurements, Quality
Assurance/Quality Control (QA/QC) protocols necessary to achieve the Data Quality Objectives
(DQOs), and data assessment procedures for the evaluation and the identification of any data
limitations. The SSHP describes health and safety procedures to be implemented during project
work. The HERA Workplan presents the procedures that will be used to assess the level of risk
to human health and to the environment associated with known and anticipated exposures
related to releases of site contaminants.

SHL-0125 Page 3 of 12



Remedial Investigation Workplan for AOC 72, Plow Shop Pond ameﬁ

March 2009 Draft Final

2.0 CONCEPTUAL SITE MODEL & DATA GAPS ANALYSIS

This section of the workplan summarizes the CSM, identifies Rl objectives and data gaps for
completing the objectives, and presents an overview of the proposed activities to fill these gaps.

2.1 Conceptual Site Model

The primary contaminant relating to SHL and potentially presenting human and ecological risk is
arsenic discharging to AOC 72 in groundwater. The transport and discharge of arsenic from
groundwater to a pond has been studied in detail at several locations in Massachusetts.
USEPA studied arsenic fate and transport in the Red Cove portion of Plow Shop Pond during
the period from 2005 to 2007, and portions of this study are continuing (USEPA, 2008). The
CSM contaminant transport conclusions that follow are largely based on the USEPA study
results, which are consistent with studies at other sites.

Groundwater from SHL carrying dissolved arsenic, iron, and other metals discharges to AOC 72
in the vicinity of Red Cove. Iron oxides precipitate as an orange-red floc or sediment in Red
Cove as reduced groundwater discharges to oxygenated surface water. Arsenic is adsorbed by
or co-precipitated with the iron floc. Precipitation of metals occurs near and above the sediment
surface where oxidizing conditions prevail. The redox boundary near the sediment surface
results in decreasing sediment arsenic concentrations with depth below the sediment surface.
Mixing of the sediment and surface water may lead to “recycling” of iron and arsenic where the
dissolved contaminants from deeper zones are oxidized and precipitate again as sediment.
Recycling between sediment and surface water may result in arsenic transport beyond the area
of groundwater discharge, depending on the amount of turbulence and surface water flow.
However, elevated sediment arsenic concentrations are observed primarily where the highest
rates of groundwater from SHL are likely to discharge, closest to shore and south of the “hinge”
between groundwater discharge to and recharge from the pond. Plow Shop Pond is a shallow,
low-energy environment unfavorable to large-scale sedimentary mixing.

AOC 72 may also be impacted by polycyclic aromatic hydrocarbons (PAH) and/or metals
released in the former Railroad Roundhouse (SA 71) area, and by inflow from the west end of
Grove Pond. The western area of Grove Pond near the outlet to AOC 72 has been impacted by
discharges from the former Hartnett Tannery located at its northwest corner. Sediment
chromium concentrations are elevated near the former tannery in Grove Pond and throughout
much of AOC 72, with the notable exceptions of Red Cove and the SA 71 area.

2.2 Evaluation of Existing Data

Documents containing site characterization data for AOC 72 are summarized in Table 1. The
data developed during or prior to USEPA’s 2006 Expanded Site Investigation (ESI) were
evaluated for usability in that study. The data determined to be useable for the ESI were
provided in an electronic format to USACE-NAE for the current Rl Workplan. Subsequent to the
ESI, the Army reported new results for SA 71, and these are being combined with the ESI data
for the current evaluation. The studies for Plastic Distribution Corporation (PDC) by ENSOL in
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2007 did not include any post-ESI sampling within AOC 72, but did include mapping of the ESI
metals results for sediment (ENSOL 2007). USEPA'’s recent Red Cove study included sediment
and surface water samples analyzed by non-conventional methods and the results of these
samples have not been validated (USEPA, 2008).

Sections 6 and 8.2 of the ESI conclude that human health risk drivers for Grove and Plow Shop
Ponds include arsenic, chromium, DDD, DDE, lead, manganese, mercury, PAHs, PCBs, and
vanadium. The ESI suggests that vanadium has natural origins, and that DDD, DDE, PAHs,
and PCBs are derived from a variety of anthropogenic inputs such as upstream contamination,
stormwater runoff, atmospheric deposition, and contributions from the former tannery or SA 71.
Sections 7 and 8.3 of the ESI conclude that ecological risk drivers for Grove and Plow Shop
Ponds include arsenic, chromium, and PAHs.

Section 6 of the SA 71 study concludes that the principal contributors to human risk are arsenic,
chromium, and PAHs. The ecological risk assessment was limited to benthic organisms and
found that benzo(a)anthracene (a PAH) and zinc were the only Compounds of Potential
Concern (COPCs) which explained variance in benthic toxicity results. No COPCs explained
variability of benthic community indices, and it was suggested that stressed conditions observed
in the benthic community may be caused by low oxygen conditions associated with
eutrophication.

The locations and results of shallow' sediment samples tested for arsenic, iron, and chromium
are illustrated in Figures 3-5 for Plow Shop Pond and Figures 6-8 for Grove Pond.
Approximately 104 sediment and 42 surface water sampling locations are included in the
available data for metals in Plow Shop Pond. Approximately 70 of the Plow Shop Pond
sediment samples and 15 of the surface water samples also have PAH analyses. Benthic
toxicity data collected in the ESI included 11 samples from Plow Shop Pond and 3 samples from
Grove Pond, using a 10-day test period. Data for longer-duration (20-day Choronomid and 42-
day amphipod) toxicity tests were developed during the SA 71 study for the former Railroad
Roundhouse area, and for a reference area on the south side of AOC 72 located between Red
Cove and the former roundhouse. The ESI results for other metals are presented in the ENSOL
report; note especially Figures 6.2 (aluminum), 6.7 (lead), 6.9 (zinc), 6.11 (mercury), and 6.12
(manganese) for other metals identified in the SHL ROD and risk drivers identified in the ESI or
SA 71 reports.

The depictions in Figures 2-8 of elevated arsenic and iron concentrations in the Red Cove area,
and elevated chromium concentrations in Grove Pond near the outlet and throughout much of
Plow Shop Pond, are consistent with earlier maps from the ESI and from PDC’s report, and
support key points of the CSM. These figures do not include a few locations from the ESI data
nor the USEPA Red Cove data. The exclusions from the electronically-supplied ESI data were
made because of missing coordinates and unexplained duplicate results, and additional review
of the report and backup data are likely to allow future use of these data for the Rl. USEPA has
indicated that the Red Cove data can be validated for future use in the RI. The excluded results
appear to be consistent with other data points in the sampled areas; therefore they are not
expected to be significant for the data gap evaluation that follows.

' For the purpose of this initial data gap evaluation, sediment samples were selected where the depth
listed in the database is less than 1 foot. Deeper samples will be considered in the Rl as appropriate.
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2.3 Rl Technical Objectives and Data Gaps

The overall objectives of the Army and other project stakeholders for the AOC 72 RI are to
complete the investigation of Plow Shop Pond as needed to estimate risks to human health and
the environment, and to close all CERCLA-related reporting. Specific technical objectives
include the following:

o Evaluate current and potential future contaminant flux from SHL to AOC 72.
o Evaluate other contaminant sources and distribution in AOC 72.
o Evaluate whether the iron floc in Red Cove can act as a physical asphyxiant.

° Evaluate whether the iron floc in Red Cove constitutes “readily apparent harm” as
defined under the MCP.

° Evaluate human and ecological risks related to site contaminants in sediment.
° Evaluate human and ecological risks related to site contaminants in surface water.

o Evaluate localized ecological risks related to site contaminants in Red Cove.

Working hypotheses and methods of evaluation are summarized in Table 2, along with the data
needed and any apparent data gaps. These evaluations and data gaps are discussed below.

2.3.1 Contaminant Flux from Shepley’s Hill Landfill

The ongoing groundwater discharge from Shepley’s Hill Landfill to Plow Shop Pond may be
expected to result in increasing concentrations and/or volume of contaminants in sediment, as
the solid phase metals accumulate in sediment due to precipitation from groundwater. The
accumulation rates can be estimated based on current flux rates measured by USEPA in the
Red Cove study, chemistry data for sediment and upgradient groundwater, and groundwater
modeling. Data are available from existing studies and there are no apparent data gaps for this

evaluation.

2.3.2 Other Contaminant Sources and Distribution in AOC 72

Other contaminant sources besides SHL have been identified for AOC 72, including SA 71
(former Railroad Roundhouse) on the south side of Plow Shop Pond and the former Hartnett
Tannery located at the west end of Grove Pond where it discharges to Plow Shop Pond. The
principal sources of Contaminants of Potential Concern (COPCs) have largely been established
by prior studies and risk assessments, i.e. PAHs and zinc contributed by SA 71 and chromium
by the former tannery. Site histories, chemistry, and fate/transport data are largely available
from existing studies. EPA has requested additional sediment samples north of the existing SA
71 samples to further evaluate the extent of effects from this area.

2.3.3 lIron Floc as an Asphyxiant

The iron floc that appears to be concentrated in Red Cove may not be dense enough to provide
benthic habitat, but may impede oxygen transport from surface water to the sediment surface,
stressing benthic receptors. The potential for the floc to act as a physical asphyxiant or oxygen
barrier will be evaluated by comparison of sediment physical properties and in situ dissolved
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oxygen (DO) between floc and non-floc areas. (The potential for chemical toxicity will be
evaluated through toxicity testing as described further below). Data are not available from
existing studies and will be collected for this evaluation, through field measurements of DO and
collection of undisturbed sediment cores and testing for density and specific gravity.

2.3.4 Iron Floc as Readily Apparent Harm

Section 40.0995 of the Massachusetts Contingency Plan (MCP) describes conditions that
represent readily apparent harm as:

a. Visual evidence of stressed biota attributable to the release at the disposal site,
including, without limitation, fish kills or abiotic conditions.

b.. The existence of oil and/or hazardous material attributed to the disposal site in
concentrations which exceed Massachusetts Surface Water Standards promulgated in
314 CMR 4.00, which include USEPA Ambient Water Quality Criteria applied pursuant to
314 CMR 4.05(5)(e).

c. Visible presence of oil, tar, or other non-aqueous phase hazardous material in soil
within three feet of the ground surface over an area equal to or greater than two acres,
or over an area equal to or greater than 1,000 square feet in sediment within one foot of
the sediment surface.

MassDEP is of the opinion that the persistent red staining from the iron/arsenic flocculant,
viewable from satellite imagery, paired with pond bottom devoid of healthy plant life is sufficient
visual evidence of stressed biota and rises to the level of "readily apparent harm" as per 310
CMR 40.0995(3)(b)(1)(a). The conclusion that "readily apparent harm” exists at and around
Red Cove is further supported in MassDEP’s view by present data and visual observations per
40.0995(3)(b)(1)(b) and 40.0995(3)(b)(1)(c): present sampling data suggests that flocculant and
groundwater discharges to Red Cove exceed the Massachusetts Surface Water Quality
Standards (314 CMR 4.00) for several constituents and the flocculant impacted area covers an
area greater than one thousand square feet within one foot of the sediment surface.

In addition, the USEPA ORD 2008 Report Section 4.2 Sediment Chemistry indicates that there
is correlation with stressed biota and iron/arsenic flocculant: "The transition zone from
groundwater to surface water in Red Cove is characterized by a sharp transition from reducing
to oxidizing condition [and] is visually evidenced by the pervasive precipitation of reddish-orange
iron oxides...in locations with minimal growth of aquatic plants."

Visual observations and documentation of floc, vegetation, and biota conditions will be made
during RI data collection activities. Data collection activities include benthic community surveys
in dredge and sweep samples, toxicity testing, physical testing, and chemistry (including
dissolved oxygen and TCLP) testing. These results will be used to evaluate the hazards posed
by the iron floc.

2.3.5 Risks Related to Sediment

Human health and ecological risks due to sediment exposure will be estimated in accordance
with USEPA guidance, as described in detail in the HERA Workplan (Attachment E). Sediment
chemistry data will be used for estimating human and terrestrial ecological receptor risks, and is
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readily available from previous studies. Sediment toxicity data for benthic macroinvertebrates
(BMI) are most widely available for short (10-day) test durations. Longer test periods as are
currently preferred by MassDEP were only performed for the SA 71 samples, which include the
former Railroad Roundhouse area and a reference area on the south side of AOC 72.
Sediment Quality Triad (SQT) tests encompassing chemistry, longer duration toxicity, and
community surveys of species diversity will be performed for sediment at other locations within

AOC 72 and reference areas.?
2.3.6 Risks Related to Surface Water

Human health and ecological risks due to surface water exposure will be estimated in
accordance with USEPA guidance, as described in detail in the HERA Workplan. Surface water
chemistry data will be used for estimating human and terrestrial ecological receptor risks, and is
readily available from previous studies; there are no apparent data gaps for this evaluation.
Deep surface water samples representative of groundwater upwelling conditions in Red Cove
will be collected as described in Section 2.3.7.

2.3.7 Localized Risk in Red Cove

Localized risks for BMI receptors and aquatic organisms specific to Red Cove may be greater
than for AOC 72 in general, due to groundwater upwelling in relatively small portions of the Red
Cove area. An evaluation of localized risk will be conducted as described above using sediment
and surface water data for upwelling and local reference areas. SQT tests, and surface water
chemistry and toxicity tests, will be collected for these types of areas in Red Cove to evaluate
sediment and surface water impacts. Deep surface water samples will be collected immediately
above the sediment surface using a low-flow sampling procedure.

2.4 Proposed Rl Activities

AOC 72 sediment and surface water have been sampled extensively as indicated in the
preceding figures and documented in the referenced reports. Data gaps for the RI were
identified in Section 2.3 and Table 2, focused on evaluating conditions specific to iron floc and
groundwater upwelling areas in Red Cove, and SQT tests for AOC 72 (including SA-71) and
reference areas. The following data collection activities are proposed to eliminate these data
gaps and allow completion of the Rl. Proposed sampling locations for Plow Shop Pond are
indicated in Figure 9 and for Grove Pond in Figure 10. SQT chemical analytes beyond the
metals having cleanup goals in the SHL ROD (aluminum, arsenic, chromium, iron, lead,
manganese, nickel, and sodium will include PAHs, mercury (including methylmercury), and zinc,
considering the ESI and SA 71 study results suggesting that one or more PAHs and mercury or
zinc are among the potential risk drivers for human and ecological receptors. The following
discussion of proposed locations includes a brief summary of existing results for the COPCs in
each area of interest. Detailed sampling procedures are provided in the Field Sampling Plan
(FSP) in Attachment A. The benthic biota portions of SQT samples will be collected in triplicate
from dredge samplers as described in FSP Section 4.4, and by sweep netting as described in

FSP Section 4.5.

2 As a control on change in contaminant species during the toxicity test, a dummy toxicity test beaker for
each sediment sample will be frozen upon test completion and shipped to EPA's laboratory for
determination of arsenic species, and comparison with pre-toxicity testing conditions.
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2.41 Red Cove

Conduct SQT tests for surface sediment (0-6 inches) at six locations in Red Cove providing
coverage from the head to the mouth, with a target water depth of 0.25-1.0 m. Sampling
locations will include a range of groundwater upwelling conditions and apparent floc
thicknesses. These conditions will be determined by field screening prior to selecting final
sample locations. The initial proposed area of field screening is depicted in Inset B of Figure 9.
This proposed area may be revised based on underwater photography to be conducted over the
larger area outlined in Figure 9. Photographic results of the larger area will be discussed with
the BCT prior to initiating field screening.

Field screening will be conducted at 15 points near Red Cove and will include underwater
photography and measurement of sediment pore water characteristics (ph, DO, ORP, specific
conductance) at 0-6 and 6-12 inches below sediment surface using a filtered push-point
sampler. Results of these measurements will be presented and discussed with the BCT to
select the final SQT sample locations. Additional samples will be collected concurrent with SQT

sampling as follows:

1. At the same six locations and prior to SQT sampling, sample deep surface water (0-6
inches above sediment surface) for analysis of metals and water quality parameters
including ammonia, and field measurement of pH, DO, ORP, & SC.

2. At three of the six locations, determined based on upwelling conditions and discussed
with BCT, also sample deep surface water prior to SQT sampling for analysis of toxicity
using Daphnia and Minnow.

3. At three of the six locations, determined based on floc conditions and discussed with
BCT, also collect a sediment core prior to SQT sampling for physical testing of the upper
6 inches for density and specific gravity, to evaluate the asphyxiation potential
associated with the floc.

4. At the same six locations and after SQT sampling, conduct sweep sampling above the
sediment surface for benthic community analysis (BCA).

5. At a total of seven locations within 10 feet of the shoreline of Red Cove, collect surface
sediment (0-6 inches) for chemistry analysis only (not benthic toxicity or community
analyses). The six SQT sampling locations described above to be selected based on
field screening may be among these seven locations; sufficient additional samples will
be collected to total seven. The seven sediment chemistry locations will be discussed
and determined with BCT at the same time as the six SQT locations.

As indicated in Section 2.1 and 2.2, Red Cove has the highest observed concentrations of
arsenic (Figure 9), iron (Figure 4), and manganese (ENSOL Figure 6.12b) for surface sediment
in AOC 72. Concentrations of other metal COPCs in this area are relatively low.

2.4.2 Plow Shop Pond Reference Coves

Conduct SQT tests for surface sediment (0-6 inches) at the “Little Cove” west of SA 71 (location
#7), at the tip of the Northeast Cove (location #8), and in the vicinity of PSP02 on the west bank
of the Northeast Cove (location #9) as indicated in Figure 9. These reference locations were
observed from the water during a site reconnaissance on 9/24/08. The Northeast and Little
Cove locations appear to have habitat similar to Red Cove, and the PSP02 location appears
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similar to the SA71 area. Prior to SQT sampling, a deep surface water sample and a sediment
core will be collected at locations #8 and #9. After SQT sampling at all three locations, a sweep
sample will be collected above the sediment surface for BCA.

Little Cove appears to be hydraulically downgradient of groundwater flowing along the east
boundary of Shepley's Hill Landfill, and a portion of the groundwater discharging into the pond in
this area may flow beneath SHL. Two historic sediment samples were collected in Little Cove
southeast of location #7, SHD-92-02X and SHD-94-01X. Neither of these locations had
elevated concentrations of arsenic (Figure 3) or chromium (Figure 5), but SHD-92-02X had an
elevated level of iron (Figure 4). Both samples appeared to have relatively high levels of
manganese (ENSOL Figure 6.12b), but levels of other metals — including mercury and zinc — did
not appear to be elevated. The portion of Litle Cove east of proposed location #7 was
observed to have a reddish floc during the reconnaissance and this presumed iron floc area will

be avoided during sampling.

The Northeast Cove sediment was sampled near proposed location #8 with SE-SHL-09, and
proposed location #9 is slightly north of sediment sample PSP02 on the southwest bank of the
cove. Like Little Cove, the sediment at SE-SHL-09 appears to have elevated levels of iron
(Figure 4) and manganese (ENSOL Figure 6.12b) but not arsenic (Figure 3), and this area
seems likely to be a groundwater discharge area considering regional hydrology. Chromium at
SE-SHL-09 appears to be elevated compared to Little Cove and much of Plow Shop Pond
(ENSOL Figure 6.5b), as is lead (ENSOL Figure 6.7b), but mercury, zinc, and other metals do
not appear to be elevated. PSP02 may have elevated levels of zinc (ENSOL Figure 6.9b) and
manganese (ENSOL Figure 6.12b), but other metals concentrations appear similar to elsewhere

in Plow Shop Pond.
2.4.3 SA 71 (Railroad Roundhouse)

Conduct SQT tests for surface sediment (0-6 inches) at locations #10 and #11 in Figure 9.
These two samples are positioned north and east of prior sediment sampling at SA 71, to further
evaluate the extent of effects in this area. After SQT sampling, a sweep sample will be

collected above the sediment surface for BCA.

Location #10 is northwest of existing sediment sample 71D-05-07X, which had elevated PAHSs,
a moderately impaired benthic community, and the third highest benthic toxicity of the 2005
SQT samples. Location #10 is also directly north of the highest zinc concentrations in sediment,
which were in the area around and shoreward of 71-D-06-18X and 71-D-06-21X. Location #11
is northeast of the existing SA 71 sediment samples, and the nearest samples did not include
benthic toxicity or community testing. The nearest samples to location #11 did not coincide with
any maxima for the contaminants identified as having been released at SA 71.

2.4.4 Grove Pond

Conduct SQT tests for surface sediment (0-6 inches) at locations #12 to #17 in Figure 10.
These samples are positioned near the inlet (#15-17) and outlet (#12-14) of Grove Pond. After
SQT sampling, a sweep sample will be collected above the sediment surface for BCA.
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The Grove Pond outlet area at proposed locations #12-14 appears to have elevated surface
sediment concentrations of chromium (Figure 8), and possibly elevated lead (ENSOL Figure
6.7) and/or mercury (ENSOL Figure 6.12), compared to Plow Shop Pond or other portions of
Grove Pond. The Grove Pond inlet area at proposed locations #15-17 may have slightly
elevated surface sediment concentrations of zinc (ENSOL Figure 6.9) compared to Plow Shop
Pond or other portions of Grove Pond.

Sampling and analysis procedures are described in detail in the SAP provided as Attachments
A-D.
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3.0 PROJECT SCHEDULE

The proposed schedule of project activities and milestones is presented in Figure 11. As
indicated in the schedule, sampling and analysis (line 14) is proposed for late April 2009 when
the water and sediment have warmed and the maximum number of benthic species will be in
their larval stages. Pond temperatures will be monitored starting in April and the results
discussed with the BCT prior to finalizing a sampling date. Completion of the Final Rl Report
(line 30) is expected in August 2010 based on this sampling schedule. Assuming that a formal
FS Workplan (line 31) is prepared, and that workplan preparation is contingent on substantive
agreement on the RI Report, completion of the Final FS Report (line 48) is expected by July

2011.
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