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ABBREVIATIONS AND ACRONYMS

ARAR Applicable or relevant and appropriate requirement

ATSDR (LLS. Department of Heath and Hurnan Services) Agency for Toxic Substances and
Disease Registry

BERA Baseline ecological risk assessment

BHHEA Baseline hurnan health risk assessment
CERCLA Comprehensive Environmental Response, Compensation, and Liability Act of 1980
CEM Conceptual site model
EE/CA Engineering Evaluation/Cost Analysis
ERA Feological risk assessrnent
ERDC Envirenmental Research and Developroent Center
ERTC Environmental Response Team Center
FS Feasibility Study
GIS Geographic information system
GPR Ground penetrating radar
HCX Hexachloroxanthene
NAPL Non-aqueous phase liquid
NCTC National Climatic Data Center
NOAA, National Oceanographic and Atmospheric Administration
NPL National Priorities List
NTCRA. Non-time critical removal action
OSWER Office of Solid Waste and Emergency Response
PAH Polynuclear aromatic hydrocarbon
PCB Polychlorinated biphenyl
el PCE Tetrachloroethene (polychloroethene)
ppb Parts per billion
ppm Parts per millicn
PRG Preliminary remediation goal
RAC Remedial action objective
ROD Record of Decision
R Remedial Investigation
IR A Rhode Island Department of Environmental Management
RIDOH Rhbode Island Department of Health
SARA Superfund Amendments and Reauthorization Act of 1986
SVOC Semi-volatile organic compound

TCDD Tetrachlorodibenzo-p-dioxin

TCRA Time-critical rernoval action

TEQ Toxic Equivalency Quotient

TTNUS TetraTech NUS Inc.

USACE United States Army Corps of Engineers
USEPA United States Environmental Protection Agency
USGS United States Geological Survey

YOC Volatile organic cornpound
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L0 INTRODIUCTICN

The U.S. Environmental Protection Agency (USEPA) Region L and U.S. Army Corps of Engineers
(USACE) New England District are conducting a Remedial Investigation and Feasibility Study (RUVFS)
for the Centredale Manor Restoration Project Site (hereafter referred to as the site) located in North
Providence, Rhode Island. This Work Plan presents the approach for completing the RIFS at the site.

The main part of the site, generally referred to as the source area, is located at 2072 and 2074 Smith
Street in North Providence, Rhode Tsland (Figure 1). The scurce area encornpasses approximately

9 acres. The remaining portions of the site consist of reaches, man-made ponds, and wetlands associated
with the Woonasquatucket River.

Prior to 1936, the Centredale Manor Restoration Project Site properties were occupied by Centredale
Worsted Mills, a woolens mill. The Atlantic Chemical Company began operating on the properties in
antic Chemical Cornpany chang

approximately 1943, At ed its name to Metro-Atlantic, Inc. in 1983 and
continued to operate until the early 1970s. The New England Container Company, Inc. operated an
incinerator-based drum reconditioning facility on a portion of the site from 1932 until 1971, A major fire
in 1972 destroyed most of the structures at the site. The Brook Village apartments were opened in 1977
and the Centreclale Manor apartments were opened in 1983 on the site of these former facilities.

Dioxin was first identified in the area in 1996 in fish collected from the Woconasquatucket River. Since
that time, USEPA has documented elevated levels of contaminants including dioxin, polychlorinated
bipheryls (PCBs), volatile organic compounds (VOCs), semi-volatile organic compounds (SVOCs), and
metals in various media including soil, sediment, and groundwater at the site. A fish consumption
advisory is currently in effect for the Woonasquatucket River in the vicinity of the site. The site was
added to the National Priorities List (NPL) in February 2000 and is being investigated and remediated in
accordance with the requirements of the Comprehensive Environmental Response, Compensation, and
Liability Act of 1980 (CERCLA) as amended by the Superfund Amendments and Reauthorization Act of
1986 (SARA).

1.1 Objective and Scope

Contamination at the Centredale Manor Restoration Project Site is being addressed in two stages:
immediate (removal) actions, and long term (remedial) actions. The scope and objectives of the removal
actions, which are in various stages of completion, are described in Section 2.3, This Work Plan presents
the approach for completing the R and identifying the long-term risk management strategies and
remedial actions for evaluation in the IS,

The overall objectives of the RI are to determine the sources, nature, and extent of contamination at the
bmthmuumnmﬂh@1ﬂ?muHIMNpmrmenmmnmmmgamdewﬂmﬂwmenMﬂhummnhvﬂmuwm
ecological risks resulting from exposure to site-related contaminants. Specific objectives are as follows:

o Ensure the protection of residents and visitors on and near the site from exposure to site-related
contaminants

o [Evaluate the risk to hurman health associated with the consumption of fish present in the portion
of the Woonasquatucket River that constitutes the site, and with potential ingestion of and dermal
contact with bank soil, surface water, and sediment in the portion of the Woonasquatucket River
that constitutes the site. USEPA’s goal is to restore the river to an unrestricted fishable
condition.

f Batelle
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o Evaluate the risk to aquatic,
overall obj

erni-aquatic, and ter ial receptor populations at the site. The
stive is to determine if exposure to contarninants detected in site rnedia is likely to
cause a decline in receptor populations or to adversely affect the integrity of aquatic or
floodplain soil communities.

The RI will focus on areas of the site that have not already been addressed by short-term removal actions
(Section 2.3). The FS will evaluate risk managernent strategies and alternatives for remediating
mnﬂammmﬂummhmJmhmmuh(qnmmaMIHMMWTnMHe1hmlohwnmnhlﬂﬂnuerAmwuunmumL The FS
will also evaluate the long-term effectiveness of the short-term removal actions and determine whether
acditional action is required to effect a permanent remedy.

The results of the RI/FS will be used to formulate a Proposed Plan for the site, which will recommend
remedial actions that will vesult in overall protection of hurnan health and the environment, fulfill the
requirernents of CERCLA, be acceptable to all staleholders.

and satisfy the guidelines in USEPA’s
PHm#MNﬁW%%mmﬂmﬂﬂM%mmedVwmmn1&whaerumMmlhwwaﬂmt”%Hfi”Hﬁh)

1.2 Worl: Plan QOrganization
This Work Plan is divided into four sections as follows:
Section. 1.0 Introduction.

Section 2.0 Site setting and history; including site description, history, and surnmary of
previous responses and investigations.

Section 3.0: Initial evaluation of the site; including conceptual site model (CSM), initial
ssment of the nature and extent of contamination, preliminary assessment of
potential human health and ecological risks, preliminary identification of general
response actions, and preliminary identification of applicable or relevant and
appropriate requirements (ARARS).

as

Section 4.0. Description of RIFS tasks, This section summarizes the activiti jated with
the RIZES for the site, including investigations that are currently ir :g 155

Section 5.0, References.

Section 6.0. Tables.

Section 7.0, Figures.

i Batelle
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2.0 SITE SETTING AND HISTORY

This section provides a summary of the site setting, history, previous responses and previous
investigations at the Centredale Manor Restoration Project Site.

2.1 Site Setting

The main part of the site (i.e., the source area) is located at 2072 and 2074 Smith Street in North
Providence, Rhode Island. The site is currently occupied by the Brook Village and Centredale Manor
apartrent complexes, and is privately owned. The main part of the site comprises parking lots,
nmmmwmvmImmmume&m(nulnmaIWMAPHMAHmmmImw&uﬂenﬁedahﬂthmwandlﬂmmmzwimmwaufpmur’]
Brook Village is on the northern part of the property and Centredale Manor is located to the south. The
site also consists of reaches of the Woonasquatucket River associated with Allendale and Lyman Mill
Ponds. The site consists of all contaminated areas within this area as well as any other location to which
contamination from that area has come to be located, or from which that contamination came. Two
interirn protective soil caps (Interirn Cap #1 and Interim Cap #2) are located to the south and west of
Centredale Manor, respectively.

L1 Topography

The main part of the site is relatively flat. It is situated on the 100-year floodplain of the
Woonasquatucket River, which flows from north to south and is known to flood periodically. The
Centredale Manor and Brook Village properties are located along the east bank of the river.
Approximately 2,000 feet downstream of the site, the Woonasquatucket River widens to form Allendale
Pond, an impoundment of the river behind Allendale Dam. Below the Allendale Dam, the
Woonasquatucket River flows south and widens again to form Lyman Mill Pond, an impoundment
behind the Lyman Mill Darm.

212 Geology and Hydrogeology

Aninvestigation of the subsurface geology at the Centredale Manor site was carried out by TetraTech
NUS Ine. (TTNUSY in 2001, According to TTNUS (2002), the subsurface soils at the site largely
comprise silty sands and gravels ranging from 40 feet to over 70 feet in thickness. These unconsolidated
materials are underlain by bedrock. Geophysical data indicate that the site is situated above a north-south
trending bedrock valley. The following stratigraphic units were identified at the site:

Fill - The majority of the site is covered with a loose to very dense fill corposed of unsorted silt, sand,
and gravel with trace amounts of anthropogenic debris. Fill thickness appears to vary signiticantly across
the site, with a maximum thickness of approximately 9 feet measured at a location within the tailrace.

Silt/Organie Silt/'Wetland Deposits — Fine-grained deposits consisting primarily of silt and fine sand-
size particles with variable amounts of organic matter are found underlying the fill at selected locations at
the site. These relatively | hnlhqwmyuihmmg;dumﬁhmxmwmnmzwmmmrhahaw*hwmwdepommmﬂhnﬂMTmm
wetland areas that were subsequently filled in with fill material (above). The thickness of this sediment
type ranges from 0.2 feet to 2.7 feet.

Sand and Gravel - The most common soil type present at the site consists of relatively coarse-grained
materials, ranging from fine to coarse gravel and cobbles to poorly-graded, silty, fine to medium sands.
This soil type underlies both the fill and the finer-grained wetland deposits and overlies the majority of
the glacially-carved bedrock valley throughout the site. Thickness of this unit ranges from 12.5 feet to
43 feet, and appears to extend well beyond the site.

m
si..ilfll ballede
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Fine Sand and Silt ~ A dense, fine-grained unit varying from fine sand, some silt ro silt with trace fine
sand and trace clay is present either within or beneath the coarse-grained sand and gravel unit. This unit
has a rhythmic bedding patiern, indicative of a relatively short-term presence of a glacial lake or pond,
where seasonal depositional variations formed varve-like patterns in the sediment.

Possible Till - At most locations within the site, a dense to very dense, unsorted mixture of grain sizes
bl bl
possibly representing a basal till, 1s present beneath the coarse-grained sand and gravel unit. The
thickness of the possible till unit ranges from approximately 3 feet to 40 feet.

TTNUS (2002) characterized groundwater flow at the site based on overburden and bedrock borings,
peophysical surveys, hydraulic conductivity tests, and water level measurements taken during the spring
‘muHaHolEMM,(mmumhmnm[hmvmeMIWwIMrsuthwMuwaneﬂunem[munuﬂuM1meEme
events. This was particularly evident during significant rain events in the spring of 2001, Grounchwater
consistently discharges to the tailrace on the east side of the site, and seems to have an exchange with the

river, gaining water during high stage events, and losing water to the river during more dry periods.

Groundwater flow through the deep overburden and bedrock beneath the northern and central portions of
the site is generally to the southeast, with the easterly component to flow diminishing as groundwater
reaches Interim Cap #1.

The average groundwater velocity in the shallow overburden is estimated at (.21 fd (TTINUS, 2002).
The average velocities in the deeper overburden and bedrocl are estimated to be 0.55 ft/d and 27 fi/d,
respectively. The difference in average groundwater velocity between the shallow and deep overburden
is primarily due to the difference in mean hydraulic conductivity. The much higher velocity in the
bedrock, despite its relative low hydraulic conductivity, is due to its lower effective porosity.

2,03 Meteorology

The National Oceanic and Atmospheric Administration (NOAA) provides national weather service data on
the World Wide Web (lttp://vww.nws.noaa.gov). According to NOAA’s National Climatic Data Center
(NCDC), the weather in the vicinity of Providence (including Centredale) is influenced by its proximity to
Narragansett Bay and the Atlantic Ocean. Winter temperatures are modified considerably, and major
snowstorms often change to rain before reaching the area. Hot summer days are often cooled by sea
bmwwe[nﬂMth‘wwﬂwwmmdWmemlmwmﬂmmwuummmmmwbmmpMmmuwewmmduﬂm
area. Coastal storms usually produce the severest weather.

Temperatures are generally moderate and average around 50°F on an annual basis. The average
temperature between late May 1o late Septernber is approximately 70°F, During this period, it is not
unusual for several days to reach 90°F, however it is rare that the temperature exceeds 100°F. Freezing
temperatures oceur on the average about 125 days per vear, and are very common between late
November and March. However, sub-zero weather in winter seldom occurs. \M%numﬂﬂ1]nﬁmqmdnum
‘mmmwsnmzmmmmcmmtum'mmAﬂhmnwythuw and is fairly evenly distributed throughout the year. There is
usually no definite dry season, but occasionally droughts do oceur.

N

Thunderstorms are responsible for much of the rainfall from May through August, and usually produce
heavy rainfall. Over the last five years, four floods and two flash floods have been documented in
Warwick and Coventry counties of Rhode Island. The most recent documented flooding of the
Woonasquatucket River cccurred on June 14, 1998, According to the NCDC, the river was in flood for
almost 24 hours after a very slow moving storm svstem produced rainfall of 6 to 8 inches over much of
Rhode Tsland.

% Balede
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214 Hydrology
The

L

USGS has monitored streamflow for the Woonasquatucket River at Centredale since the early 19405
and has a wide range of streamflow statistical data available on the World Wide Web, including daily,
monthly, annual and peak streamflows (www.waterdata.usgs.gov/nwis/sw/). Annual mean streamflow
has ranged from $0 ft'/s to 100 /s in most vears (Figure 3). The lowest annual mean streamflow was
observed in 1966, at 35.3 fi”/s. The highest annual mean strearnflows were observed in 1972 and 1983,
atWZZF?MWNN]Ilﬁfﬁkgrmﬂmmnhfhp

Peak streamflow data for the Woonasquatucket River is presented in Figure 4. Ower the last 60 years,
peak streamflow ranged between 250 /s and 750 £Y/s 64% of the time. Between 1942 and 1966, peak
streamflow was fairly consistent and fell within this specified range, except in September 1954 and
October 19535 when peak streamflow exceeded 950 ft°/s. In the last 35 years, peak streamflow has been
somewhat more variable, with values ranging from 190 ft%/s to 1,520 ft'/s.

215 Land Use

The Brook Village and Centredale Manor apartment complexes ocoupy the northermn part of the site. This

area is currently occupied and covered by buildings, pavement, landscaping, and interim protective caps
s expected to remain a multi-family residential use area. The groundwater beneath the site i

and i t
| by the State of Rhode Island as Class GIB, which is defined as “may not be suitable for drinking

clas
water use without treatment due to known or presumed degradation” (State of Rhode Island Department
of Environmental Management [RIDEM] Rules and Regulations for Groundwater Quality, Regulation
12-100-006, August 1996).

The Woonasquatucket River and its impoundrments are not used as a source of drinking water.
According to the RIDEM Water Quality Regulations EVM 112-88.97-1 (June 23, 2000), the
Woonasquatucket River (from Esmond Mill Drive in Smithfield to the CSO Quefall at Glenbridge
Avenue in Providence) is classified as a Class Bl water body. Class BI water bodies are:

ﬂwnpmdvdi(u|nmndu/mml»uxumhuwnrmmmmumFMAMWMﬂﬂmcivhkmzmwlﬂﬂhamd
wildlife habitat. They shall be suitable for compatible industrial processes and cooling,
hydropower, aquacultural uses, navigation, and irrigation and other agricultural uses.
These waters shall have good aesthetic value. Primary contact recreational activities
may be impacted due to pathogens from approved wastewater discharges.”

Ultimately, the USEPA. plans to restore the Woonasquatucket River and associated reaches and ponds to
an unrestricted fishable condition.

2.2 Site History
This section summarizes the chronology of activities at the Centredale Manor Restoration Project site
and briefly discusses the type and volurne of waste materials at the site.

2210 Chronology

Former building locations on the Centredale Manor site are shown in Figure 5. Prior to 1936, Centredale
Worsted Mills, a woolens manufacturing plant, occupied the main part of the site. In approximately
1940, Metro Atlantic Chemical Corporation began manufacturing chemicals on the site. The mill
mnnp%w<hdemuyVwem,hwwthMlhwtmmﬂtumdc%thest,nonh(ﬂWhm.Alﬂuur1enh<de’thmm
building and north parking lot. Trichlorophenols were shipped to the site, where it is believed that Metro

Atlantic manufactured hexachlorophene (of which hexachloroxanthene [HCX] and dioxin are
byproducts). Operations at Metro Atlantic Chemical Corporation ceased during the late 1960s or early

ol Bl
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1970s. Between 1952 and 1971, New England Container Company operated a drum reconditioning

facility at the south end of the mill cornplex (immediately north of the Centredale Manor north parking
lot), Chemical residues were dumped or burned prior to drom reconditioning. Residues associated
drurn reconditioning operations may also be a source of dioxin to the site. In 1972, fire destroyed most

property structures. Brook Village was constructed in 1977 and Centredale Manor was constructed in
] { ’l.”‘)

Historical acrial photographs of the site were studied extensively by EPA Office of Research and
Development (USEPA, 2000). This analysis revealed various types evidence of waste disposal at the
site, including presence of drums, stained soils, grading scars, evidence of solid and ligquid waste
mmMrmhumnmmebMAmMﬂwwmmgmddmmumdwlmuhmennpmuMMunh According to this analysis,
“the most significant amount of waste-related activity and the greatest areal extent of waste-related
features on the subarea were observed from 1962 through 19707 These waste-related features were
concentrated in the central and southern portions of the site. The historical aerial photographs show
evkkmwe(ﬁkhﬁhnmmiwadwwummay1umn\wmﬂv<hqmw|dauﬂmlulhﬂwwmn1nn'ﬂw Woonasquatucket
River, and to the east towards the tailrace. A photograph from 1979 shows cessation of waste-related
activity, and sparse vegetation across the previously disturbed areas in the central and southern parts of
the site.

The Allendale Dam was partially breached in 1991, reducing the surface water level in Allendale Pond.
The dam breached completely in 2001, exposing most of the pond bottorn adjacent to residential
properties along the eastern bank of Allendale Pond from 1991-2002. Allendale Dam was reconstructed
and the Allendale Pond was restored to its pre-1991 elevation in early 2002 as part of a non-time critical
removal action (NTCRA) at the site (see Section 2.3.2).

2.2.2  Waste Type and Estimated Volume

Evidence of improper historical waste disposal was discovered during construction of the apartment
complexes, and approximately 400 drums and 6,000 cubic yards of contaminated soil were removed from
the Centredale Manor site. Chernicals that were potentially used onsite were identified based on drum
labels and included caustics, halogenated solvents, PCBs, and inks. An analysis of the historical aerial
shotographs and geophysical data suggests that some waste material (e.g., metallic fill and debris) may
.nMPwrmwmﬂlnHmammmenmd(ﬁHWUEWAKH) The locations of geophysical anomalies that may be
associated with waste material are shown in Figure 5. Evidence from: historical photographs, state report
files and geophysical testing strongly suggest that buried drums may be present in several areas of the
site (USEPA, 1999). However, the exact nature and volume and any waste material remaining on the site
mmwmhmmhMWwManmmhMﬂmm{MWwwMMMwﬂmwmﬂm@LImmﬂwnmﬂm@wwmﬁﬂmww
increase the risk of exposure of site residents and werkers to contaminants and transport of contaminants
away from the source area.

2.3 Summary of Previous Responses

Tirne critical removal actions (TCRA) and a NTCRA have been implemented at the site. These actions
are described further below. The RI will evaluate any site-related contamination that was not remedied
by the TCRA or NTCRA, and the FS will evaluate the adequacy of these actions as permanent remedies.

[ions

231 Time-Critical FRemowval A

A TCRA was conducted at the
residents on and near the site.

i 1999 and 2000 to reduce the immediate human health threat to
The TCRA. included the following:

o Reroval of approximately 6 acres of undergrowth from the main part of the site.
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o Construction of fencing in the main part of the site and in residential areas adjoining Allendale

S Pond to restrict access to potentially contarninated areas.

o Construction of an interim protective cap (Interim Cap #1) in a formerly wooded area
immediately south of the Centredale Manor parking lot (Figure 2). This area is prone to flooding
and had the highest concentrations of dioxin and PCBs in surface soil at the site.

o Construction of a second interim cap (Interim Cap #2) between the Woonasquatucket River and
the Centredale Manor building (Figure 2). This area is also prone to flooding and contained
elevated concentrations of dioxin in surface soils (i.e., greater than 1 part per billion [ppb]). A
flood control berm was also constructed to prevent ercsion of the cap.

o Placement of rip rap along the shore of the river to isolate contaminated soils and prevent
erosion.

These contaminated soil areas and need for the caps were evaluated as part of the USEPA Region I
Action Memorandum, dated May 4, 1999, as amended September 13, 1999 and June 1, 2000, and were
addressed under the TCRA in 2000. The primary purpose of the interims caps is to minirnize human
exposure to contaminated soils. Evaluation of protectiveness from exposure to those contaminated soils
and integrity of the interim caps, rip rap and existing pavement at the site will be included in the FS as
part of selection of the components of the permanent remedy. Another TCRA is under consideration in
2003 to reduce the immediate human health rislc from exposure to dioxin in tatlrace soils on the east side
of the source area.

3.2 Non-Time Critical Removal Actions
ﬂnnznphm“whmv‘ulhmnmmﬂ ‘ost Analysis (EEACA) was performed in 2000 as the basis for a NTCRA
e (TTNUS, 2000a). The EE/CA included a streamlined human health risk assessment and screening,
W$M%mJ|mkm ssient (ERA). The strearnlined human health risk assessment identified potential
human health risks to residents and recreational wsers of the pond banks from exposure to site-related
mmmﬂmﬂ&]DMmhrmedeMMkMethwmhmmyrﬂk1Mvu,mmlmnmlmm%ewlnll)phdhﬂﬂlmuﬂuxm
<MWWMmNquMMﬁWHWﬂWWSM%wWHWHMPM<mHWm|MHmrﬂ[lehwm|mHh? JSEPA Oftice
of Solid Waste and Emergency Response (OSWER) Directive 9200.4-26 (dpproaches for dddressing
Dioxins in Soil at CERCLA and RCRA Sites, April 13, 1998). This action level represents the
recommended starting point for soil cleanups based on a residential exposure scenario.

The objectives of the NTCRA are to 1) mitigate an unacceptable human health risk by removing
contaminated soil from residential and recreational use properties on the Woonasquatucket River
floodplain between Route 44 and Lyman Mill Damn, and 2) minimize further downstrearn migration of
contaminated river sediment, The EE/CA did not address Lnnhunwmhnlwaﬂsunﬂmmthflmmmlnntolﬂm-
site (i.e., at the Centredale Manor and Brook Village apartment complexes). The WTCRA includes the
following elements:

o Reconstruction of the Allendale Dam and restoration of Allendale Pond to prevent further
downstream migration of site contaminants. This action was cormpleted in early 2002,

o Delineation and excavation of contarninated soils in eleven action areas on residential properties
along Allendale and Lyman Mill Ponds and recreational access areas along the banks of the
ponds to minirmize exposure to site-related contaminants. Excavation of the affected soils was
completed in 2002 and restoration of the remediated areas is in progress.

s regarding the NTCRA are contained in an Action Memorandum dated January 18, 2001, The
. 8 4 :
e NTCRA is being performed by several of the Centredale Manor potentially responsible parties.
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ad Summary of Previous Investigations

Previous investigations at the Centredale Manor Restoration Project Site are summarized in Tat
USEPA has conducted a number of investigations at the site, including a preliminary assessment in 1986,
screening site inspection in 1990, site inspection prioritization in 1997, and an expanded site inspection
in 1998, AMhhuummlwnv1nw&ﬂnmuunm\nvu]nwhmnmmlbmhmwmllQWEdmd'WN) to better characterize the
site and delineate the concentrations of dioxin and other site-related contaminants in soil, sediment,
'mMMvameMpwmmhmMm1&mMmmmmvmmwhﬂHWMunwm%WMmulM{W,dmnmmmjﬂm
aromatic VOCs, polveyelic aroratic hydrocarbons (PAHs), and various metals, An initial evaluation of
the nature and extent of contarnination based on these data is provided in Section 3.2.

Table 1 details the types of samples collected at the site and the original use of the data. All relevant data
will be used to support the RI/FS. All existing data for the site (with the exception of data for soils
removed under the NTCRA) are compiled in a comprehensive database and geographic information
system (GIS) maintained by USEPA. Table 2 lists the number of samples currently in the database for
cach class of contaminants for various media in the source area/Allendale Pond area, Lyman Mill area,

and arga downstrearn of the Lyman Mill Dam. Additional data collected at the site (Section 4.3) WHHN
added to the database and used in the RIFS.
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3.0 INITIAL EVALUATION

This section presents the initial evaluation of the Centredale Manor Restoration Project Site, including
the CSM, description of the nature and extent of contamination, preliminary assessment of potential
human health and ecological risks, identification of preliminary remedial alternatives, and preliminary

identification of ARARS,
3.1 Preliminary Conceptual Site Model
Hu:hwmqldﬂnmnu,rmhﬂnhﬂ=4mqunJ[mnnunnndnnm,m:mmmwﬂ@chmﬂsmm“comMmmmmnwlmwﬁhmﬂmd

contarninant transport mechanisms, exposure pathways, and potential receptors. The CSM provides a
frameworl: for characterizing the movement of contaminants at the site and evaluating potential human
health and ecological risks from exposure to contarnination. The preliminary CSM for the site is
described below. ’Hm=I$ﬂﬂVWHHbuW|hMud1hmmm¢umulmvﬁ’H‘upwu:wslmewdrm‘mlhnnndeMA

collection (Section 4.3) and development of a better understanding of the site.

As described in Section 2.2, potential historical sources of contamination at the site include irmproper
storage and disposal of chemicals in drums, stockpiles and surface impoundments. These activities
appear to have been concentrated in the central and southern parts of the source area. Chemicals were
apparently released directly to the ground, buried, and discharged directly to the Woonasquatucket River
and possibly the tailrace. Other materials related to site operations were also apparently buried on the
site (e.g. metal and construction debris such as bricks and asphalt).

Direct infilrration of chemicals and leaching through the ground surface led to the contamination of
surface and subsurface soils, primarily in the areas that are currently beneath Interirn Caps #1 and #2,
AW|%¢menmmmhm&h1cwwmmﬂhunhwnhaﬂmhmwwwuwnmhFmrMthrhwmwﬂu*mw&lQMQ(MWh@IMKmm
Village parking lot in the vicinity of Well MW-058 (TTNUS, 2002) (Figure 2). Discharge of chemicals
directly imto the river, potential overland flow of chemicals and erosion and transport of contaminated
source area soils by surface runoff resulted in sediment contamination in the adjacent river and ponds and
tailrace on the east side of the site. Discharge of contaminated groundwater may also contribute to
surface water and sediment contamination, particularly in the vicinity of Well MW-03S, The breach of
the Allendale Dam in 1991 and again in 2001 apparently resulted in the downstream transport of
contarninated sediment from Allendale Pond to Lyman Mill Pend and possibly downstream of the Lyman
Mill dam, and left the pond bottom sediments exposed as floodplain soils. Allendale Pond was restored
to its original level in early 2002.

It is presumed that contaminated sediments have accurnulated in depositional areas of the
Woonasquatucket River. Tt is not known whether contaminated sediments presently are being naturally
buried by cleaner sediments, or whether the sediment bed in depositional arcas of the river is stable and
resistant to erosion. Sedirments may be eroded and redistributed by high river flows, and deposited on the
tiver banks and in the adjacent floodplain during flood events. Contaminants in surface runoff also could
hwwnmmuwmkahnIwwmyumﬁwmmimUMMmﬂmmecthEmmmsmmcJﬂmmmumwaﬁugwﬂthm»
depaositional reworking by flood warers and episodic flow. It is possible that some anthropogenic
reworlking may have oceurred, although historical aerial photographs indicate that little activity
apparently took place in the tailrace,

lﬁpmw%iwwwnﬁdhmhmmmmhfﬂﬂﬂ”%wlhu1mimhm]hnwmnﬂysanumn1mmHMIMJmh<wpomme
pathways include ingestion of contarminated fish or other aquatic life, and potential inadvertent ingesti
of and dermal contact with contaminated bank soil, surface water and sediment at site. The scope of the
baseline human health risk assessment (BHHRA) for the site is discussed in Section 4.3.1.

i Baiiefie
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An ecological CEM for the site is provided in Figure 7. In general, aquatic receptors (including
invertebrates and both demersal and pelagic fish species) are exposed to contaminants in sediment and
surface water via direct contact, direct ingestion, or by consuming prey items that have bioaccumulared
contaminants., Serni-aquatic receptors (including mamrmals, birds, reptiles, and amphibians) may be
exposed as a result of incidental ingestion of sediment, consumption of water, or ingestion of
contaminated prey. Terrestrial invertebrates and wildlife that preyv on these species may be exposed to
contaminants in floodplain soil directly or by ingesting contaminated prey. The scope of the baseline
ecological risk assessment (BERA) for the site is discussed in Section 4.3.2.

3.2 Natwre and Extent of Contamination

The following is an initial evaluation of the nature and extent of contamination based on data collected at
the site from 1997 through 2001, A detailed analysis cthat includes all data collected for the RI will be
provided in the RI report.

a0 Soeil

Soil sampling efforts in the source area have focused on characterizing the distribution of dioxin, which
was identified as the primary contaminant of concern in the Health Consultation for the site (U8,
Department of Heath and Human Services Agency for Toxic Substances and Disease Registry [ATSDR],
1999), A subset of soil samples was also analyzed tor other site-related chemicals. Elevated levels of
MUMH]N]M,VHCs|ﬂWW=Hmuhw%dwlmmahhwmlmumdmﬂﬂwdnvﬁwuﬂ% Dioxin
AMH&HNWNJWHH}AW%&#melﬂwnhI@\ehlqwh)L4Up@hln.muhm&\nnl Coneentrations in subsurface
soils are generally lower (IT° Group, 2000). Total PCBs, total VOCs and total SVOCs have been
rngasured at concentrations up to 1,300 parts per million (ppm), 10,000 ppm, and 1,800 ppm, respectively
(USEPA, 1999).

Ihnxmlmnu?nnduumdahlmmmupuaﬂy(muuhulnn an individual congener basis and converted to a

3,7, 8-tetrachlorodibenzo-p-dioxin (TCDD) TEQ concentrations. As noted in Section 2.3.1, a
pudmmmnmy&&&mmumhmeuTl]mﬂndhwdnﬁmfrTEﬂyﬂmmﬂdlm:wmxlﬁmwmskhmﬁﬂﬂpnnmnﬁns(meﬂ%%,
1998). This cleanup level was recommended as the basis for the TCRA in the source area (ATSDR,
1996). Figures 8 and 9 show the locations where the dioxin TEQ exceeds 1 ppb in the Allendale and
Lyman Mill areas, respectively. In the source area, most of the soils with dioxin TEQs exceeding 1 ppb
are found beneath the interim caps (sediment data are sumrarized in Section 3.2.3).

The distribution of dioxin in the tailrace 1s shown in more detail in Figure 10 and is described in detail in
the Interirn Data Collection Worl Plan (Battelle, 2002a). Briefly, the distribution of dioxin greater than
I ppb TEQ in the tailrace is patchy and discontinuous. Additional data collected as part of the Interim
Data Collection effort (Section 4.3.4) will better define the horizontal and vertical distribution of dioxin
in the tailrace. These data will be reported in the RI.

Figure 11 shows source area soil sample locations in areas located under existing paved surfaces (i.e., not
located under the interim soil caps or in the tailrace). Sample locations shown in red correspond with
samples taken under existing paved surfaces from 0-2 ft with contarninant concentrations that either
exceed the State of Rhode Island direct exposure criteria for residential soils at contaminated sites
(Rhode 1sland Remediation Regulations Rule 8.02.8), or the preliminary cleanup level of 1 ppb TEQ for
dioxin (USEPA, 1998). SmmpklmmmeathsNﬂhvmxﬂsamm&%mgﬂmdMMMehﬂmmlhmw EXPOSUre
criteria are concentrated in the Centredale Manor north and south parking lots, although shallow soils in
several locations at the Brook Village parking lot also exceed direct exposure criteria.

im
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322 Groundwater

Groundwater menitoring well locations at the site are shown in Figure 12. A source area Investigation
conducted in 2001 (TTNUS, 2002) indicated that significant groundwater contamination at the site is
Innuwd101h9vulmny(ﬂ'MMW]F‘mh[‘ﬁrw1ﬂm|MNMMannﬂ.vlﬂm Woonasquatucket River adjacent to
the Brook Village parking lot. High levels of chlorinated solvents and dioxin were detected in samples
from this well, and non-agqueous phase liquid (NAPL) was found in subsurface soil samples.
Tetrachloroethene (PCE) was detected in some of the deeper monitoring wells elsewhere on the site at
concentrations in the hundreds of parts per billion, and lower concentrations of VOCs were detected in
samples from some of the shallow monitoring wells. Trace levels of several other contaminants (e.g.,
phenols and dioxin} were also detected in sorne samples.

The extent of shallow groundwater contamination as defined above was confirmed by a USGS study
using vapor diffusion samplers deployed in the Woonasquatucket River, tailrace and Allendale Pond
(USGS, 2000). This survey identified the seepage of VOC-contaminated groundwater along a S00-ft
stretch of the Woonasquatucket River immediately downstrearn of Well MW-038 (Figure 5).

An additional round of groundwater samples fror all monitoring wells was collected in October and
November 2002 as part of the Interirn Data Collection Effort (Section 4.3.3). All samples were analyzed
for VOUCs, and the sample from MW-038 also was anatyzed for dioxin. HmmnMMVmthmmmmmHn
the RI report,

S Sediment

Sediment sample locations for dioxin analysis in the Allendale and Lyman Mill areas are shown in
wamm&amMiINmﬂnTW@ummdepMMmmmdnﬁﬂmﬂﬂhmhmPmmhmﬂmmmﬁ‘muMdhmmmﬂ
that the preliminary cleanup geal of 1 ppb for residential soils will not apply to river and pond sediments;
cleanup goals for sediment will be developed based on the results of the BERA and BHHRA).
Subsurface data indicate that dioxin concentrations are highest in surface sediment. Dioxin
concentrations are lower in the Lyman Mill pond than in Allendale Pond.

According to a study conducted by TTNUS (2000b), concentrations of dioxin (i.e., 2,3,7,&-TCDD) were
found to be highest in depositional wetland areas of Allendale Pond, and decreased with distance
downstream of the source area. Further, the elevated dioxin concentrations appeared to be limited to the
upper two feet of sediment, based on limited deep samples collected. Dioxin concentrations found in the
aquatic sediments of Lyman Mill and Allendale Ponds ranged up to 7.7 ppb and 110 ppb, respectively.
Sediment samples collected further downstream at the Manton and Dyerville areas generally contained
cwer concentrations of dioxin, with only 2 out of 16 samples collected exceeding 1 ppb (TTNUS, 2001).
Other contaminants were also found in the river sediments, including PAHs, other SVOCs, pesticides,
PCBs, and metals. According to TTNUS (2000b), PCBs, reported as Aroclor 1254, were detected above
background levels in approximately 50% of the aquatic sediment samples collected in the study area, and
ranged up 1o 2,410 ppb. Recent measurements of PCB (as Aroclor) showed corparable results, with
PCB concentrations ranging up to 3,250 ppb and 2,210 ppb at Allendale and Lyrman Mill Ponds,
respectively (MACTEC, 2003a). Aroclor 1254 was the dominant PCB present in the aquatic sediments
however, lower levels of Aroclor 1268 were also detected, and represented approximately 15% on
average of the total PCB (MACTEC, 2003a). Additional characterization of sediment in the ponds will
be conducted as part of the RI (Section 4.3.5).

S Surface Water
Studies conducted by TTNUS (20004, b) showed that surface water samples collected from the
Woonasquatucket River and its tributaries contained dioxins and traces of metals, PCBs, pesticides and

Bl Baite e
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selected SVOCs (i.e., bis [2-ethylhexyl]phthalate and phenol). Approximately half of the samples
contained 2,3,7.8-TCDD, mhiwwwﬂy(nm“umﬁmmVWHMT<mnmﬂﬁﬂwﬂmwdmw1Pfﬂm‘ Dioxin concentrations
ranged up to 12,740 pg/L.. The highest dioxin concentration was found in a sample from a shallow and
stagnant portion of the tailrace east of Centredale Manor (estimated as 12,740 pg/L). The next highest
dioxin concentration was measured in a sample from a shallow, backwater area of Allendale Pond
(estimated as 4,000 pg/L). Dioxin was detected in surface water samples fror both the Allendale Pond
and Lyman Mill Pond areas, although the higher concentrations were found to be associated with the
shallower water and wetland areas of Allendale Pond.

The one surface water sample that contained PCBs was collected from the tailrace location with the
hMQMﬁmcmmmmumwmmmMﬁﬁmm.l%wnkhhmvwen’1wwwlm“wnnnv,huaﬂ@mslmnnuMWthu»* te, and were
not limited to depositional areas. This suggests that the presence of pesticides may be a result of lawn
treatments nearby. Resubts from the metals analyses suggested that the source of metals to the surface
waters was natural (TTNUS, 2000b).

A USGS stucy using vapor diffusion samplers deployed in the Woonasquatucket River, tailrace and
Allendale Pond provided a qualitative indicator of surface water contamination by VOCs (USGS, 2000).
Vapor diffusion sampling resules identified the discharge of VOC-contaminated groundwater along a
MM]m»wumhufﬂw\Nmnm%wnMMkaummnwnhuvwm:nw(dﬂw=Mu,wM’mo%cnmm«u[hnmn‘WN
levels south of Interim Cap #1.

S Biota
hﬂoruvﬂmnmmﬁlEmﬂ{AiHVuﬂr$nNnnImmMu(4ML3MW1PlvamHMAnwmmevamwM1nn’mm1?WHWW(%
contamination in biota from the source area and downstream locations. In 1996, USEPA. collected fish
tissue data from two areas of the Woonasquatucket River: Valley Street and Sroith Street. Sunfish
muscle and offal tissues (three samples of each) were analyzed in the Valley Street sample and eel
rnuscle and of 'JMWW(UHU%man(duﬂdhﬁwﬁm¢umPdeHM”W‘MmHhSﬂ et sample. At both sites,
pestici PCB: stals were detected in fish tissue. In 1999, Rhode Island Department of
kahmHJUlM'HULdemtmnl4hhh1HmHF‘HMHIWIHW‘uunnﬁani(TIMPdlh’thnn Tizsues for four
individual fish (two eel, one pumpkinseed, and one bluegill) were analyzed. Tissues were found to
contain dioxins, furans, and PCBs.  Further discussion of the nature and extent of contamination fournd
in biota will be provided in the BERA. (Section 4.3.2).

3.3 Preliminary ldentification of Remedial Alternatives

Based on the preliminary assessment of the nature and extent of contamination and potential human
health and ecological risks, it is expected that action will be required to address site-related
contamination in source area soils and in sediments located in the Woonasquatucket River, including
Allendale Pond and possibly Lyman Mill Pond. Specific assumptions regarding the risk management
strategy for the site include the following:

o The areas addressed in time critical removal actions (i.e., the soils beneath the interinm
protective caps and & planned action in the tailrace on the east side of the source area) were
sources of contaminant release and rmigration posing unacceptable human health risk, and
permanent ¢leanup alternatives will be evaluated in the FS,

o Contaminant concentrations in shallow soils (i.e., less than 2 ft deep) beneath the Centredale
Manor north and south parking lots, and in a few locations in the Brook Village parking lot,
exceed Rhode Island direct exposure criteria, and alternatives for preventing direct exposure
to these soils will be evaluated in the FS.

i
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o Contaminated subsurface soils in the vicinity of Well MW-058 will be actively remediated if
the RI determines that they are acting as a continuing source of contamination to the
Woonasquatucket River via contarminated groundwater discharge.

o Because the primary sources of contamination at the site have been controlled, subsurface
soils will not contaminate groundwater to levels that are higher than already observed.

o Dioxin appears to be the primary risk driver for the site and a perranent rernedy based on
dioxin contarnination will also reduce the risk from exposure to other contarninants, unless it
is found that exposure to contamination is driven by leaching or volatilization, in which case
these issues will be addressed as well.,

General response actions for source area soils are as follows:
o [Excavation of all contaminated soils and buried waste material from the source area,
including the tailrace, followed by off-site disposal;
ated soils;
o Insitu capping of contaminated soils and buried waste material (i.e., conversion of interim
protective caps to permanent features and installation of cap in the tailrace);

o n sito treatment of contani

o Inconjunction with capping, institutional controls to prevent direct exposure to soils and
beneath the Centredale Manor north and south parking lots and restrict the future
development of capped areas.

General response actions for contaminated sediment in the Woonasquatucket River and its
impoundments are as follows:
o Monitored natural recovery,
o In situ capping;
o Excavation (i.e., dredging) and on-gite containment (i.e., contained aquatic disposal);
o Excavation and offsite disposal;

o Institutional controls as required to minimize exposure to contaminants in the ponds or
restrict future use and development.

otential remedial alternatives for soil, sediment and any other media found to pose an unacceptable risk
Potential remedial alternatives for soil, sedirnent and any otl lia found to pose an unacceptable risk
will be sereened in the FS, and detailed alternatives will be developed and analyzed.

34 Preliminary Identification of AIRARSs

Based on the initial evaluation of site conditions and potential rermedial alternatives, a preliminary list of
potential ARARs was identified. ARAR identification will continue throughout the RIZFS process, and a
more complete list will be presented in the FS report.

ARARSs are divided into three categories: chemical-, location-, and action-specific. Chemical-specific
ARARs are health- or risk-based numerical values or methodologies that, when applied to site-specific
conditions, result in the establishment of numerical cleanup values. These values specify the acceptable
arnount or concentration of a chemical that may be found in, or discharged to, the arnbient environment. 1f
more than one ARAR applies to a chernical, the most stringent requirement will be identified as an ARAR.
for any remedial action,

Location-specific ARARs are restrictions on the concentration of hazardous substances or the conduct of
activities due to the characteristics of the site or immediate environment. For example, either a site location
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or proposed rermedial action in a floodplain, wetland, historic place, or sensitive ecosystem may trigger

location-specific ARARSs.

. 3
“eanns?”

d requirements or imitations on ac

Actior-specific ARARSs are technology- or activity-base tions taken,
These requirements are triggered by the particular remedial activities selected. Action-specific ARARS do
not in themselves determine the remedial alterative; rather, they indicate how an alternative must be
conducted. Action-specific ARARs are identified for remedies involving actions such as dredging,
confinement, treatment, or disposal,

Table 3 provides a prelimuinary list of potential ARARs for the site. These potential ARARs will be

of rernedial alternatives.

evaluated in more detail and refined as part of the developrnent
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4.0 RVES WORK PLAN TASKS

This section presents the tasks associated with performing the RUES for the Centredale Manor
Restoration Project Site. RVFS activities were initiated in 1999, and sore of the tasks described below
are in progress. Data collection to characterize contamination in the terrestrial part of the site (i.e., to
define the nature and extent of soil and groundwater contamination) has been completed, and sample data
are in the process of finalization. Data evaluation for the BHHRA and BERA is in progress. USEPA has
<Mumhﬂumdumermmmstmmanw?mmmwhnﬂHMmmummWWMawmrmumqwnéLﬂnmmwmmMJumﬁmmw
Risks ar Hazardous Waste Sites (USEPA, 2002b). These tasks are in the planning stages and are
discussed further in Section 4.3.5. All RUFS tasks are described below.

4.1 Project Planming

AmnmewqunqmmwhmEebnmnyNM”lMﬂmemel@nMummeVMer site and identified data gaps
that needed to be addressed to complete the RIVFS (Battelle, 2002b). An Interim Data Collection Work
Plan was prepared to address these data gaps (Battelle, 2002a). A summary of the data needs that were
identified is provided in Table 4. The data collection efforts to address these data gaps are described in
Section 4.3,

4.2 Community Relations

L'» PﬂJhUwunnhu‘wdrommnnml,r1lunnnmunwn1E;atﬂw‘murﬂmcvﬂh-mmmAHOM(M‘uuuulnntem
JSEPA will continue to prepare MAJmmm,umwmwm)MHuIwlmmwumdnmmhmgmamdmmmmunmmm

VNHHIH(MH'»Mhﬂﬂ%(ﬂplnhihum»dmﬂ(ﬂh<lp&HMmuHHN(UHPd Updated site information is made

available to the public on the USEPA Superfund web site (http://www.epa.goviregion01/

superfund/sites/centredale).

4.3 Data Collection

Data from the previous investigations (Table 1) will be used to support the RIZFS as appropriate. The
results of the data collection efforts described below will be used in conjunction with existing data (with

the exception of data for soils removed under the NTCRA) to complete the RVES for the site. The

timeline for all data collection activities is provided in Table 5.

4.3.1  Baseline Human Health Risk Assessment

The overall goal of the BHHRA. is to evaluate the risk to hurnan health associated with the consumption

of fish present in the portion of the Woonasquatucket River that constitutes the site, and with potential
ingestion of and dermal contact with bank soil, surface water, and sediment in the portion of the
Woonasquatucket River that constitutes the site. Risk will also be evaluated at the two reference
locations, i.e., Greystone Mill Pond and Assapumpset Brook. Risk to neighborhood residents and
visitors will be evaluated. The objective of the BHHRA is to analvze potential adverse human health
e%ﬂwwﬂﬂmrmquwmvNMwnmlhMuu’numhummm¢AM$thylnuanhnw substance releases from the site in the
absence of any actions to control or mitigate these releases (1.e., assuming no action or the absence of the
RIDOH health advisories on fish consumption for this particular site). Currently, the fish consumption
advisory issued by the State of Rhode Island is not believed to be a sufficient barrier to precluding
exposure to biota from the Woonasquatucket River in the short-term. Current and potential future
MAw“ﬂnAulltdijMmHﬁmﬂ(MmthuHMM1WpMummmmHﬁmuswﬂnmmmh)mwyommwmtmeMWmn
USEPA’s goal is to restore the river to an unrestricted “fishable™ river.

Acceptable risks associated with biota consumption and contact with bank soil, surface water and
secdiment will be achieved and/or maintained through risk management procedures that may include
development of preliminary remediation goals (PRGs) for sediment and other media as appropriate.
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iled descriptions of the scope and methods to be used for the BHHRA. are provided in the Fuman
1Hbmhhcmm?kuuomumﬂlhwﬁ‘hwwmwmmulWUrleuﬂ(]MnJmm "%l,”ﬂﬂ[)dmjlvwd Plan, Exponded
Human Health Risk dssessment (MACTEC, 2003b). Data to support the BHHEA was collected in 2001
(Harding ESE, 2001). 1Wmmm<hm1vuMlmlwdeMLuuuumAunlwnh(MLahumlpwwmmw;hnmmﬁgmﬁoms
(LMﬂm'U(huummupndn=()pmﬂunnlhu[HHHHTA"ﬂu&mm<mmnw1nhlw1hw1hauunuﬂeu,]mlﬂHWﬂRAkm
discussed in the Final Dara Evaluation Report (MACTEC, 2003a). The results of the BHHRA will be
presented in a BHHRA report.

4.3.2  Baseline Ecological Risk Assessment

The following summary of the BERA was provided in the Final Data Evaluation Report (MACTEC,
2003a). In general, the objectives for the BERA are the protection and maintenance of aquatic, semi-
aquatic, and terrestrial receptor populations at the site. The overall objective is to determine if exposure
to contaminants detected in site media is likely to cause a decline in receptor populations or to adversely
ts of concern

affect the integrity of aquatic or floodplain soil communities. The general types of effec
include the following:

o Mortality, growth, or reproductive effects resulting from direct exposure to contaminants that
affect a significant proportion of the receptor population;

o Mortality, growth, or reproductive effects resulting from expoesure to contarninants that have
bioaccumulated in the food chain that affect a significant proportion of a higher trophic level
receptor population, and

o Indirect effects associated with a substantial reduction in abundance of prey populations.

Field population and community studies were implemented to evaluate potential population level effects
(e.g. survival, growth, or reproduction) or community-leve! effects (e.g. species richness and abundance)
associated with exposure to site media. The six assessment endpoint receptor groups selected for the
BERA. are as follows:

o Aquatic and floodplain invertebrates (crayfish, carthworms);

o Demersal and omaivorous fish;

o Pelagic, piscivorous, or semi-piscivorcus fish;

o Piscivorous mammals and birds;

o Insectivorous mammals and birds; and

o Omnivorous mammals and birds.

The BERA will evaluate the protecticon and maintenance of communities and/or populations of the
receptors identified above. There are roultiple measures of effects for each of the BERA assessment
.

endpoints. The BERA will also incorporate results from tree swallow studies conducted by the USGS in
2000 and 2001, and early life stage testing of fish conducted by USACE in 2001,

The detailed scope and methods for the BERA are provided in the Huwman Health and Ecological Risk
Assessment Work Plan (Harding ESE, 2001). Thm&Nqumwyonmadmwn‘uwmnpkw?ﬂu*P]H?Aln
discussed in the Final Data Evaluation Report (MACTEC, 2003a). The results of the BERA will be
preserted in a BERA report.

4.3.3  Development of Preliminary Remediation Goals

As required, the results of the BHHRA and BERA will be used to develop PRGs
will be directly related to the contarminants, media and exposure pathways that are found to pose an
unaceeptable ecological and/or hurman health risk. The results of this task will be provided ina PRG
report.

for the site. These goals
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4.3.4  Interim Data Collection Effort

""" An Interirn Data Collection effort was conducted in OQctober and November of 2002 to address data needs
that had been identified in the Data Gaps report (Battelle, 2002a). The scope of the Interim Data
Collection effort was as follows;

o Collection and analysis of surface and subsurface soil samples from the tailrace on the east side
of the source area to better define the distribution and extent of dioxin contamination and screen
kw1hcpmmeWMcﬁkwhmrmm}®MMMMlmmmmmMmamm;
o Collection and analysis of soil sarnples from the John E. Fogarty Center property on the
southeast shore of Lyman Mill Pond to evaluate potential human health risks to site users; and

o Collection and analysis of groundwater samples from all existing monitoring we

@
W,

Details of this sampling effort are provided in the Interim Data Collection Work Plan (Battelle, 2002a).
Data will be presented in a Data Summary Report and will be evaluated fully in the RI report (Section
4.4).

4.3.5  Sediment-Related Studies

MHUW’WF"WﬂﬂnmqmwﬂadwmﬂmmmmFdMMmlmﬂdmdeW(Pmmqwmpwwmmwmm'
Contaminated Sediment Risks at Hazardous Waste Sites (USEPA, 2002b). This guidance document
presents eleven risk ranagement principles that should be considered when investigating and managing
contaminated sediment sites. The data and information collected under the USEPA. scope of work will
heuudeeﬂunMevumwumuEMHNMnnmhdhmﬁmmmgmHMmM3mmW(ﬂsuhmmmawummﬂm(nuu
erosion, characterize sediment stability, and evaluate the comparative risk of implementing active
remediation in the short term (e.g. excavation, capping) with remedy effectiveness of less invasive action
(&.g., monitored natural recovery) in the long term. Ecological and human health risk assessment data
will be incorporated into the sediment-related studies as appropriate. Work planned to co ;te each of
these tasks is described further below,

“Nnaar

Greophysical and Geomorphology Investigations

The USEPA Environmental Response Team Center (ERTC) performed a geophysical investigation of the
Allendale and Lyman Mill ponds in the fall of 2002 in accordance with Work Plan, Centredale Manor
Site (Septernber 17, 2002). Waterborne geophysical surveys were performed from a low-draft, pontoon-
type boat. Two geophysical methods were attempted: ground penetrating radar (GPR) imaging and
acoustic sub-bottorn profiling. The sub-bottom profiling was unsuccesstul due to heavy vegetation anc
gas bubbles on the pond bottoms, and was abandoned. GPR. was used to map soft sediment thickness in
both of the ponds. Bathymetric data were also collected. Maps of bathymetry and sediment thickness,
and cross-sections of the ponds will be prepared and incorporated into the GIS for the site. Results will
be presented in a Geophysical Report in the spring of 2003. Data will be used in conjunction with the
results of the geomorphology investigation to design a sediment characterization study,

The USACE Environmental Research and Development Center (ERIDC) is conducting a geomorphology
investigation in accordance with Proposal for @ Geomorphic Evaluation of the Woonasquatucker River,
North Providence, RI (July 29, 2002). The geomorphic evaluation will support the sediment
characterization study and also provide information for the FS. The investigation includes identification
of geomorphic landforms (e.g. floodplains, terraces, abandoned channels) and associated active and
passive geomorphic processes. The identification of landforms and processes will enable efficient
planning of future sampling operations by delineating those areas most likely to enhance contaminant
concentration and migratior. The study includes a literature review and collection and analysis of data

\
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for the Woonasquatucket River and surrcounding area, including information from web sites and other key

imhnmnwmsmwww(UMVms.
different tirne
pnﬁxdwm,umm,MWmu

; mﬁemmi&dmnhmmwﬁmﬂ<AmﬂmummumwumgamdmmpNWMH
morphic features and

&

- D

Sediment Characterigation Study
Wﬂﬂﬁiwﬂ-WﬂmkwwuﬂhmnwmlymmnwleHNWJFmn RTC and USACE/ERDC and is s¢
2003, The objectives of this task are as follows:

heduled for spring of

o [fpossible, identify the sediment depth associated with the onset of waste-related activities at the
site through visual inspection of sediment cores and radiometric age dating,

o ddentify any relationships between sediment depth, age, and dioxin (2,3,7,8-TCDD)
concentration.

o Estimate the rate of sediment accumulation in depositional areas and assess the degree to which
natural recovery (i.e., burial) appears to be occurring.

o Evaluate the degree of sediment disturbance through the analysis of radioisotope profiles.

o Deterrnine the horizontal and vertical extent of sediment with dioxin concentrations exceeding
PRGs based on the results of the BERA and BHHRA.

o Collect additional data as required to support the evaluation of contarninant fate and transport,
sediment stability, and evaluation of remedial alternatives.

plete results of the
database and evaluated in the RI report

The sediment characterization stucly is currently in the planning he co
sediment characterization study will be loaded into the GIS and

(Section 4.4),

stages. T

Evaluate Volume of Contaminated Sediment

The results of the sediment characterization study will be used to calculate the volurne of sediment
exceading PRGs using kriging or other appropriate methods, Sediment volumes will be presented in the
FS report (Section 4.5) and will be used in the development and evaluation of remedial alternatives.

Sediment Stability Evaluation

USEPA’s sediment management principles (USEPA, 2002b) emphasize that sediment stability should be
considered in the CSM. The scope of the sediment stability evaluation and decision about whether to
IMHMH’aqmdhnmnmnmrquHHAMVu1u1 , numerical modeling) approach will be made after evaluation of
zophysical, geomorphic, and secdiment core data. The sediment stability evaluation will predict
sediment deposition or erosion under various hydraulic regimes, and predict the effects of large-
magnitude disruptive forces in current and future scenarios. The results of the sediment stability
evaluation will be presented in the RI report and will be used to refine the CSM and support developrment
of remedial alternatives for sediment in the FS,

Comparative Analysis of Shove-Term and Long-Term Rishs

USEPA™s sediment management principles (USEPA, 2002b) stipulate that remedies at sediment sites
should be designed to minimize short-term risks while achieving long term protection, A comparative
analysis of short-term risks associated with implementing a sediment remedial action versus the long-
term protectiveness afforded by the remedy will be conducted during the FS and presented in the FS
report (Section 4.5). This analysis will include an evaluation of the potential for breaching of the
Allendale Dam abutments due to large flood events.

i Batetle
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4.4 Remedial Tnvestigation Report

After the sediment-related studies are completed and all data are finalized, the RI report will be prepared.
The RI report will address the terrestrial and aquatic portions of the site. The RI report will include the
following:

oy
N

o Asynt m(ﬂ?ﬂﬂmmmmhmwpenmhﬂngﬂotmasﬂekmmkgnmwwLPEM@myaﬁd&Mmmmam@y(Mﬂwmmnx

o A detailed description of site physical ¢

AT FKFH]CS,

o Discussion of the sources of contamination and status of source control;

o Presentation of a refined CSM that considers sediment stability and temporal/spatial variations in
site conclitions;

o Definition of the nature and extent of contamination in all media (i.e., soil, groundwater,
sediment, surface water and biota);

o Detailed discussion of contaminant fate and transport, including a summary of the sediment
stability evaluation;

o Surmnmary of the findings of the BHHRA and BERA reports, which will be completed before the
RI report.

The RI will identify the location and extent of contaminated media that pose an unacceptable risk to
human health and the environment. The RI report will be prepared in accordance with CERCLA
guidance for RUFS investigations (USEPA, 1988) (Table 5). Assumptions and uncertainties associated
with site characterization data and models also will be evaluated in the RI report in accordance with
Principles for Managing Contaminated Sediment Risks av Hozardous Waste Sites (USEPA, 2002b).

4.5 Feasibility Study
5, and the detailed
ated with each phase are described below. The timeline for FS

The F& will consist of two phases: identification and scresning of remeclial alternative
analysis of alternatives. Activities associ
activities is provided in Table 5.

4.5.1  Remedial Alternatives Screening

In this task, risk management options and remedial alternatives for contaminated media that pose an
unacceptable human health or environmental risk as identified in the Rl will be identified and screened.
USEPA (2002b) encourages the use of an iterative approach in developing effective risk management
strategies for contaminated sediment sites. The remedial alternative screening process for sediment
should consider the use of a phased approach which allows for a course correction to increase the
effectiveness of the remedy. The following activities will be sted under this task:

® mhﬂﬂndnhvlhklmanmnwnvnlmmhmmimmlmmnuﬁahammmn@bWW'veq(RﬁuWWrﬂw the site. The
RAOs will be based on the PRGs developed from the BERA and BHHRA (Section 4.3.3) and
will specify the contarninant(s) and media of concern, exposure route(s) and receptor(s), and
acceptable contaminant level of range of levels for each exposure route. Sediment cleanup goals
must be clearly tied to risk management goals (USEPA, 2002b).

o Establish the general response actions for each medium requiring remediation. Various actions
to satisfy the RAOs will be identified, and will encompass all potentially applicable approaches
U3rmkunmmﬁymwmﬂxutheshm{ﬂg monitored natural recovery, insticutional controls, excavation,
containment, treatment, disposal), No presumptive remedies exist for contarninated sediment
sites, and all rernedies that may potentially meet risk management goals and RAOs should be
considered (USEPA, 2002b).

i Batee:
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o ldentify and screen remedial technologies. Remedial technologies associated with each general
response action will be identified and screened. The USEPA’s contaminated sediment
remediation guidance (USEPA, 2002a) will be used to support the identification and evaluation
of remedial technologies for sediment. Technologies will be evaluated in terms of effectiveness,
mmﬂWHNﬂHMMHHydmd<(m1&m(udHMTMD($I””H1§thlWWu (USEPA, 1988). The relative

nummnﬁzmulhnnmtumﬁuﬁlMﬂmmnmmmdcunnoh,mnﬂwm,pwc Eto secdiment sites will be taken

into consideration (USEPA, 2002b).

o Any treatability testing requirernents will be identified for technologies that are likely to be
carried forward for detailed analysis, or for promising innovative technologies.

o [hwehq>NandmldMQHMWHm%lmmud<nu(umhnluunu(ﬂlv)m“mnhnnn’uwhnuhqmusﬂua‘mm
found to be potentially effective and feasible £ plication at the site. These alternatives will
be analyzed in detail in the FS (Section 4.6).

Results of the remedial alternatives screening will be reported in a technical memorandum. This
memorandum will be the basis for the FS report (Section 4.5.2),

4.5.2  Feasibility Study Report

The detailed analysis of remedial alternatives will be completed in the FS. The FS will include the
following:

o Detailed description of each alternative;

o ldentification of ARARs associated with each alternative;

o Individual analysis of each alternative relative to the two threshold and five balancing F8
ﬁthmnwm«thMM(iﬁu(ﬂmmepwoMmhnn(Mlumnanhdel¢uuhhmtwnwunmnmmn.mmqﬂhummwwhh
ARARs; long-term effectiveness and perrmanence; reduction of toxicity, mobility or volume
through treatment; short-term effectiveness; implementability; and cost; USEPA, 1988). The
final two modifying evaluation criteria, state and comrmunity acceptance, will be evaluated in the
Record of Decision (ROD).

v Comparative analysis of the alternatives in terms of the FS evaluation criteria.

The integrity of the existing interim caps, rip rap, and pavement at the site will be addressed in the F2
For the sediment portion of the site, a cornparative analysis of the short-term risks associated with
remedy implementation with the long-term risk associated with residual contarnination should be taken
into account (USEPA, 2002b). Results of the FS will be presented in a FS report,

4.6 Post RLES Support

This task includes all activities required to support implementation of the recommended remedi
alternative or risk management strategy, including preparation of the Proposed Plan, responsiveness
mmmmqgmM%MHl'mmxw%uummmpwwmmmmwhﬂmmmmmmwnowwmmwmwwmeMwawm
Principles for Managing Contaminated Sediment Risks at Hazardows Waste Sites (USEPA, 2002b),
mhmdnchmkmmh%hﬂﬁon(ﬂlhepmwkmmmwmesmmmhmdshmrmmnmmmmbqsnmlmomﬂunngsmnnmgg(wuL&mn
criteria.

fi Batelie
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Table 2. Summary of Analytical Chemistry Samples firom Previous Studies.

Matirix Drioxins/Furamns VOus SVOCs Pesticides/PChs Metals
Source Avea and Allendale Reach
Soil
Surface” 224 21 58 157 57
Subsurface” 368 100 04 311 93
' Groundwater 33 40 39 36 HB
- Sediment’
Surface’ 36 0 36 37 36
Subsurface” 16 ) 16 16 16
Surface Water 28 () 22 22 42
Biota 46 0 0 19 5
Lypman Mill Reach
Soil <1 ft bgs
Surface” 111 0 38 38 38
Subsurface’ 0 0 0 0 0
Sediment’
Surface” 40 0 A% 36 38
Subsurface’ 7 0 1 7 7
Surface Water 19 [ 16 16 12
Biota 64 0 0 31 5
Downstrear of Lyman MH Dam
Sediment 14 0 14 14 14
Biota o 0 0 0 (
Grreysione Mill Pond (Reference Area)
Soil 4 0 4 4 4
Sediment 22 0 19 23 15
Surface Water 3 2 5 5 5
Biota 79 0 40 66 53
| Assapunpsest Brook (Reference Aren)
Soil 0 ] 0 ] 0
Sediment 4 0 4 5 5
Surface Water 0 1 ] 1 ]
Biota 18 ] | 17 18 18

' Other analyses not tabulated include herbicides,

I

2 Sample

P (Cass

* Classified as subsurface sarnple if top of sample > 0 fi,
* Some sediment samples are classified as soil in database.

TPH, AVS/SEM, TOC, grain size.
zsults without coordinates in the database are not included on this table.
fied as surface sample if top of sample = 0 f.

6h-7

i Eanfiedie

.. Puating Technology To Wik



Centredale Manor RI/FS Worlk Plan

Final

April 2003

Table

Project Site.

3. Preliminary Identification of Potential ARARS

Tor the Centredale |

Tanmor Restoration

Requirement

Status

Symopsis

Potential Application
1o RI/FS

Chemical-Specific ARARS

Federal Requirements

OSWER Directive 92426

T be
consiclered

One ppb dioxin as TEQ is to be
generally used as a starting, point
for setting cleanup levels for
CERCLA removal sites and as ¢
PRG for remedial sites for dioxin
in surface soil involving
residential exposure scenarios. 4
cleanup range of $ to 20 ppb of
dioxin (as TEQ) has been
established for commercial and
industrial exposure scenarios,

Some soils at the site
contain dioxin at levels
above the PRG.

EPA Region X Risk-Based
Concentrations (Oct 1997)

To be
considere:l

Risk Based Concentrations
(RBCs) are human health based
allowable exposure guidance
lewels developed for carcinogenic
and non-carcinogenic cornpounds
using reference doses and
carcinogenic potency slopes
obtained from EPA’s Integrated
Risk Information Systern (IRES)
database, EPA’s Health Effects
Assessment Summary Tables
(HIEAST), and standard exposure
scenarios. RBCs are chemical
concentrations cortesponding to a
fixed level of risk in various
media,

RBCs will be used in the
BHHRA to idertify and
select potential
contarninants of concern,

Safe Drinking Water Act
Maximum Contarninant
Levels (MICILs), 40 CFR
141.11-141.16

Naot applicable

MCLs have been set for toxic
compounds as enforcealle

standards for public drinking warter

:;y:;ln:urns

Groundwater and surface
water at and near the site
are not a source of drinking
wiater

Safe Drinking Water Act
Waximum Contarninant
Levels Goals (MCLGs), 40
CFR 141.50-141.51

Nat applicable

MCLGs are unenforceable goals
under the SDWA.

Groundwater and surface
water at and near the site
are not a source of drinking
water,

Clean Warer Act
Federal Water Quality
Criteria, 51 FR 436

Applicable

Ambient Water Quality Criteria
(AWQC) are provided for toxic
chemicals.

Discharges from the site
may cause degradation of
Woonasquatucket River
surface water quality in
excess of AWQC.

State Requirements

RIDEM Rules and
Regulations for Hazardous
Waste Management

Applicable

Sets forth requirements for
hazardous waste determination
according 1o federal (40 CFR
262.11) and RY state (Rule 3.67)
definitions.

Media at the site will
undergo hazardous waste
determination.

6-8
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Project Site (continued).

Table 3. Preliminary [dentification of Potential ARARs for the Centred:

» Mianor Restoration

Requirement

Status

Synopsis

Potential Application
to RS

RIDEM Rules and

Regulations for the

Investigation and Remediation

of Hazardous Material
Releases (i.e., Remediation

Regulations)

Applicable

Unless otherwise specified, soil
contarninated as a result of a
release of hazardous materials
shall be remediated in & manner
which meets the direct exposure
and leachability eriteria for each
hazardous substance established in
Rule 8.02.B (Method 1 Soil

- Objectives)

Sorne soils at the: site
contain contaminants
subject to the Rule 8.028
soil objectives.

RIDEM Water Quality
Regulations

Applicable

Provides water classification for
surface waters in Rhode Island and
sets ambient water quality criteria
for toxic substances

Discharges from the site
may cause degradation of
Woonasquatucker River
surface water quality in
excess of State AWOQC.

RIDEM Rules and
Regulations for Groundwater
Quiality

Applicable

Establishes MCLs, limits, and
requirements for current and future
public water supply systems,

Croundwater and surface
water at and near the site
are not currently a souece
of drinking water.

Location-Specific ARARSs

Fish and Wildlife
Coordination Act 16 1.5.C.
661, Fish and Wildlite
Protection (40 CFR Section
5.3020g))

| Applicable

Requires that any federal agency
propesing to modify a body of
water must consult with the U8,
Fish and Wildlife Service
Nmmmmem“m>hﬂwﬂwumemm
and other related state agencies.
The federal agency must also take
action to prevent, ritigate, or
compensate for project-related
losses of fish and wildlife
FESOUICEs.

On-site rernediation
activities may include
rmodifications to the
Woonasquatucket River
adjacent to-the site

Clean Water Act, Section
404{b) 1) Guidelines for
specification of disposal sites
for dredged or fill material (40
CFR Part 230)

Applicable

Cutlines requirements for the
discharge of dredged or fill
miaterials into surface wa w1ers,
inclhuding wetlands

On-site remediation
activities may include
discharge of dredged or fill
muaterial into the
‘i\/n‘>()l1‘aL=<‘|llzil'Ll(‘]<<=w' River.
Ori-site activities do not
require permitting, but
substantive requirements
must be met

Rivers and Harbors Act (37
U.5.C. Section 403; Section
14)

Applicable

- Sets forth eriteria for placing
L dams/structures in navigable

waters of the .S

Remediation activilies rmay
involve placing structures
in the Waoonasquatucket
Riwver,

Protection of Wetlands
{Executive Order 11990),
JOCFR6.302(a) and staternent
of procedures on Floodplain
Management and Wetlands
Protection (d0CFR 6, App. A)

Applicable

Federal agencies are required 10
avoid underaking or providing
assigtance for new construction
locaged in wetlands unless there is
no practicable alternative and the
proposed action includes all
practicable reasures to miniraize
harmn to wetlands that ynay result
from such use

Some wetlands are located
within the site boundaries.
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¢ Mamnor Restoration

Reqguirement Status

Synopsis

Potential Application
to RIS

Floodplain Managemer:|
(Executive Order 11988
40 CFR 6.302(b) and
staternent of procecures on
Floodplain Managemert and
Wetlands Protection (40
CFR 6, App. A)
Flocdplain Managemer:
Policy

Applicable

Federal agencies are required to
avoid irnpacts associated with the
occupaney and modification of a
floodplain and avoid support of
floodplain (i|=“t'f-l«‘q mnent wherever
there is a practicable alternative.

The site is located in a 100-
vear floodplain.

RCRA. Location Requirzments
40 CFR. 264, LB(c)’

Applicable

Sets forth minirnum requirernents
for design, construction, and
operation of a facility where
treatment, storage, or disposal of
hazardous waste will be located
within a 100-year floodplain.

Treatment, disposal, and
storage of ]1A:Lz,=1r«.l:)11”=
rmaterials may take place
during remnediation of the
site, which is located
within the 100-year
floodplain

State Requirements

FIDEM Rules anc
Regulations for Hazardous
Waste Management

Applicable

Sets forth minirnurn requirernents
for design, construction, and
operation of a facility where
treatment, storage, or disposal of
hazardous waste will be located
within a 100-year floodplain.

Treatrment, disposal, and
storage of hazardous
rnaterials may take place
during remediation of the
site, which is located
within the 100-year
floodplain, ...

RIDEM Rules and

Regulations Goveming the
Enforcement of the Freshwater
Wetlands Act

Applicable

Any activity which alters z
wetland must aveid all probable
Amwmnorwhwumwwmmmdo
the maximum extent possible. 1
un|nuts(unwnomluswnwnkkxi‘ﬂnﬂy
rust be reduced to the maximum
extent possible.

Sorne wetlands are located
within the site boundaries.

- Applicable

RIDEM Rules and
Regulations for Groundwater
Chaality

Sets forth pelicy to protect future
and present sources of drinking
water by protection of the
groundwater, aquifers, recharge
areas, and watersheds.

Sorne wetlands are located
within the site boundaries. |

Groundwater and surface
water at and near the site
are riot currently a source
of drinking water.

Action-Specific ARARS

H%anﬂl%wnﬂnwmmﬂm

Clean Water Act Section 402:
Namona]PoHuMthhmﬂmwgc
Elimination System (NPDE
(40 CFR Parts 122, 125, 131)

‘ Applicable

Contains discharge limitations
maonitoring requirements, and best
management practices.

Substantive requirements vnder

NPDES are written such that state

and federal ambient water cuality
criteria are met. Permits are
required for offsite discharges.

Rernediation activities may
require discharge of water
to the 'Woonasquaruchke:
River
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Project Site (continued).

entification of Potential HRAR:

s for the Centredale Manor Restoration

Reqmirement

Status

Symopsis

Potential Application
to RIS

Oecupational Safety and
Health Administration
{OSHA) Standards, 29 CFR
1910.120 for Hazardous
Waste Operations ancl
Emergency Responses, Part
PWMdnrhﬂwmﬂ5ahhgmd
Health Standards, and
hﬁpoﬂnml“wﬂuhmwwnw

Applicable

Sets Limits on exposure 10 workers
mnmmmmmwy'coremmgmmy

BEPONSES, sels Torth rminimam
‘.LELllJTM an l safety requirernents
such as personal protection and
training, and reporting
requirements

All activities taking place
on the site including
remediation, construction,
and monitering are subject
to OSHA Health and
Safety regulations.

Diepartment of Transportation
(DOT) rules for the transport
of hazardous substances; 49
CFR

Applicable

Regulates the labeling, packaging.
placarding, and transportation of
solid and hazardous wastes off-
site.

Remedial actions may
inchude the off-site
transport and disposal of
solid and hazardous
Wasles.

State Reguirements

RIDEM Raules and
Regulations for Hazardous
Waste Management

Applicable

Establishes minimum requirements

for the generation, transportation,
storage, treatment, and disposal of
hazardous wastes,

FL.IL hias the authority te
administer the state rules
and regulations for
hazardous waste
gereraticon, trarsportation,
treatrnent, storage, and
disposal. Remediation an
the site will include some
(Jfl]lrSF'q(t%\u4|es

i RIDEM Rules and Applicable Establishes an integrated program — The RUFS will evaluate
Regulations for the requiring reporting, investigation pounmhﬂrennxhauon
Inve: tion and Remediation and remediation of contaminate: alternatives for the site
of Hazardous Material sites 1 %)Pﬂhﬂdnarﬁzunihnrccwnrok
Releases (i.e., Remediation thireats to human health and the
Regulations) | environment in a timely and cost-

| effective manner. To aid this
| process and ensure consistency,
clean up obyjectives for soil and
| groundwater have been developed
to manage the risks to human
" health and the environment, and
| are to be applied in a manner
- consistent with the current and
reasonably expectad future use of
- the contanyinated property.
RIDEM Water Quality Applicable Sets ambient water quality criterta | Remediation activilies that
Regulations for toxic substances and governs affect the
- water quality impacts associated Woonasquatucket River
with site activities; establishes the should not violate water
requirements for the approval of a | quality standards;
RIPDES water discharge permit.. rernediation may include a
surface water discharge.
RIDEM Rules and Applicable Establishes construction standard The site contains
Regulations for Groundwater for permanent rmonitoring wells approximately 33
Cuality and abandonment procedures monitoring wells.
_—

% Bele e
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Table 3. Preliminary Idencification of Potential ARAIRS for the Centredal
ect Site (continued).

Proj

e Manor Restoration

Requirement

Status

Synopsis

Puotential Application
to RIS

Rl Air Pollution Control
Regulation #5: Fugitive Dust

Applicable

Materials, including but not
limited to sand, gravel, soil,

aggregate and any other organic or

inorganic solid mater capable of
releasing dust, to be handled,
transported, mined, quarried
stored or otherwise utilized in any
way $0 a8 10 cause airbormne
particulate rnatter to travel beyond
the property Line of the gmission
source without taking adequate
precautions to prevent particulate
rnatter from becorning airborne

Remediation of the site
rnay include earth moving
activities, vehicles
transporting materials, and
construction of protective

caps

R1 Air Pollution Control
Regulation #17: Odors

Applicable

Sets prohibitions against emission
into the atmosphere of any &
contaminant or cornbination of air
contaminants that create an
objectionable odor beyond the
property line of said persor

Remediation of the site
should not result in a
release of air contaminants
resulting in objectionable
odors
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Table 4.

Summary of T

/FS Data Needs (from Battelle, 2002h).

Ttem/Matrix

Data Gap

Data Collection

Sample Design

Source ldentification

None identified.

M/A

N/ A

Contarninant Fate and
Transport

Evaluation of site
hydrodynarnics and
sediment stability.

To be determined.

| Geomorphic analysis and

geophysical survey
conducted by USEPA and
USACE.

Source Area

Residential Use Soils

Engineering analysis of
interim caps and
parking lots.

Scope of engineering
analysis to be detailed
in RIVFS Work Plan.

Engineering analysis
provided in technical
memorandun,

Potentially insufficient
sotl data to define ex
of dioxin contamination
east of the Centreclale
Maror apartment
complex

If necessary, collect
additional surface and
subsurface soil
samples in the area
east of the Centredale
Manor building and
west of the centerline
of the tailrace.

‘wuhm‘imdmﬂmm1Mf

samples were collected in
;M]20021humlbmnng51n
the tailrace and analyzed for
diowin,

Definition of the extent
of NAPL in soil near
Well MW-058 would
help support rernedial
design (note: optimal
data need, but not
required for completion
of RI/FS)

]F"ll’ltik

NIA

Residential Use Soils
(NTCRA)

None

N/A,

N/A

Recreational Use Soils
(NTCRA)

None

N/ A

N/A

Commercial Use Soils

Soil samples have not
been collected on
commercial properties
at northeast corner of
Lyman Mill Ponc or in
the undeveloped area
along the west banlk of
Lyman Mill Pond, and
risk to site workers has
not been assessed.

| Collection of soil
samples from

commercial properties
where a complete
exposure pathway
may exist

Three surface soil samples
were collected in fall 2002
from the John E prmlv
Center and an. for a
full range mbunmmnumnh
uhumnwdﬁuamw,oVTNﬁ&
pesticides, PCBs and
metals).

Groundwater

None

Collection of
groundwater saraples
to verify contaminant
- concentrations and
characterize temporal
variations

33 groundwater samples
were collected in fall 2002
and analyzed for VOCs (all
samples) and diexin (Well
MW-055 only).

6-13

il |
ﬁm%l“nﬂ|l

« Puning Technolagy To Wik




Centredale Manor RIFS Waork Plan

Final

April 2003

Table 4. Summary of RI/FS Data Needs (from Battelle, 2002b) (continued),

Item/Matrix

Data Gap

Proposed Data
Collection

Proposed Sample Design

Sediment

Data may be insufficient
to fully define extent of
contamination,
particularly in Lyman
Mill Pond and
downstream

Additional targeted
sediment sample
collection and analysis
for chemicals of
concern to fully define
extent of
contarnination above
site-specific PRGs.

The scope of the sampling
effort will be determined
after chemicals of concern
are confirmed and PRGs
are developed.

EPA will undertake
sediment core sampling in
2003 to investigate vertical
extent of contamination and
degree of natural recovery.

Surface water

None

N/A

]F"Il’llik

N/A, Not applicable.

G6-14d

il
L
ik

 Belee

. Putting Technology To Work



Centredale Manor RIFS Worl Plan Final

April 2003

™

A
Y

)

S 1 vt
m,____mn.,; Sl

<+ Puiting Technadogy To Work




Centredale Manor RIVFS Work Plan Final April 2003

This page intentionally left blank

E Batlede

G-16 - Putting Technology To Work




I ; k}l_l :v‘
L l
/ .1”| l( ] 1( I v-l u E.

-----



Centredale Manor RIFS Waork Plan Final April 2005

This page intentionally left blank

Beitteie

7-1 <. Futting Technology To Wk



Centredale Manor REFS Werk Pian Final April 2003

[ 1L TES S

71

i b
P g

= L1781 h

-l

i,
||

RCRARL o ]

T
T Xt [RI-H4 2%

A r

Figure 1. Site Location Map. I Origirals in color,
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. . . ‘ Figure 2. Source Area Features.
Originals in color. L
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Source: USGS (www.waterdata.usgs.gov/nwis/sw/).

Figure 3. Annual Mean Streamflow (cfs) at the Woonasquatucket River from 1942 to 2001.
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Figure 4. Peak Streamflow (cfs) at the Woonasquatucket River between 1936 and 2000.
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Figure 5. Historical Building Locations and Geophysical Anomalies
(modified from TTNUS, 2002). ,
Originals in colorj )
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——® Potentially significant pathway; will be quantitated in risk assessment. contact

— - ® Unlikely to be a significant pathway; will not be quantitated in risk assessment.
“'Sediment alsa may be transported to river banks and floodplains during storms or floods, leading to surface soil contamination.

@ Human contact with subsurface soil is unlikely given that interim caps and paved surfaces are effective in preventing exposure.
Interim caps and paved surfaces are monitored for integrity and will be evaluated for fong term effectiveness in the Feasibility Study.

Figure 6. Human Health Conceptual Site Model for the Centredale Manor Restoration Project Site.
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Figure 7. Ecological Conceptual Site Model for the Centredale Manor Restoration Project Site (from Harding ESE, 2001).
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Figure 8. Summary of Dioxin TEQ Concentrations in Soil and Sediment Samples from the
Source Area and Allendale Pond.
Original includas color coding,
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Figure 9. Summary of Dioxin TEQ Concentrations in Soil and Sediment Samples from the

Lyman Mill Pond Area.

Original includes color coding.
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Figure 10. Summary of Dioxin TEQ Concentrations in Soil Samples from the Tailrace.

Original includes coler coding.
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Figure 11. Soil Sample Locations Beneath Paved Surfaces in the Source Area.

Original includes celor coding.
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Figure 12. Monitoring Well Locations.

Originals in color.l
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