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STATEMENT OF PURPCSE

Thi s Decision Docunent presents the selected renmedial action for the Peterson/Puritan, Inc. Superfund
Site, Operable Unit 1, in Cunmberland and Lincol n, Rhode |sland, devel oped in accordance with the

Conpr ehensi ve Environmental Response, Conpensation and Liability Act of 1980 (CERCLA), as anended, 42

U S.C 9601 et seq. and the National G| and Hazardous Substances Pollution Contingency Plan (NCP), as
amended, 40 C.F.R Part 300. The Region | Administrator has been del egated the authority to approve this
Record of Decision (ROD).

The State of Rhode Island has concurred with the sel ected renedy.
STATEMENT OF BASI S

This decision is based on the Adm nistrative Record whi ch has been devel oped in accordance with Section
113(k) of CERCLA and which is available for public review at the Cunberland Public Library, 1464 D anond
H 1l Road, Cunberland, and the Lincoln Public Library, Add R ver Road, Lincoln, Rhode Island, and at the
Regi on | Waste Management Division Records Center in Boston, Massachusetts. The Adm nistrative Record

I ndex (Appendix E to the ROD) identifies each of the itens conprising the Adm nistrative Record upon

whi ch the selection of the renedial action is based.

ASSESSMENT OF THE SI TE

Actual or threatened rel eases of hazardous substances from Operable Unit 1, if not addressed by
i npl enenting the response action selected in this ROD, may present an inminent and substanti al
endangernment to the public health or welfare or to the environnent.

DESCRI PTI ON OF THE SELECTED REMEDY

This ROD sets forth the selected remedy for Operable Unit 1 which includes both source control and
nmanagenent of mgration conponents to obtain a conprehensive renedy.

Maj or Conponents of the Sel ected Renedy

Operable Unit 1 contains two renmediation areas. The CCL remedi ation area, a source of volatile organic
contami nation, includes the former Peterson/Puritan, Inc. facility, which is the Site's nanesake
(currently the CCL Custom Manufacturing facility, and referred to as CCL). Adjoining the CCL facility to
the south is an undevel oped parcel known as the O Tool e property, which is included as part of the CCL
remedi ation area. The PAC renedi ation area includes the Pacific Anchor Chem cal Corporation (PAC
facility (formerly the Lonza and Universal Chemi cal Conpany facility), which is a source of arsenic and
vol atile organic contam nation. Each renediation area is further split into source and downgradi ent area
conponents, respectively. The conponents of the selected renedy include:

CCL renedi ati on area:

. Excavati on (manhol es and catch basins),

* Cappi ng,

. Soi |l venting of source area soils,

. Source area ground water extraction, treatnent and di scharge to POTWvia the sewer,

. Downgr adi ent area ground water extraction with the untreated ground water discharged to the

POTWvi a the sewer,



. Natural attenuation of ground water at the Quinnville wellfield,
. Institutional controls throughout the CCL renediation area, and
. Envi ronnent al noni tori ng.

PAC renedi ati on area:

. Excavation and di sposal of contaninated |each fields and rel ated soils,

. In-situ oxidation treatnent of the soils in the PAC source area,

. Nat ural attenuation of the PAC downgradi ent ground water,

. Institutional controls throughout the PAC renediation area,

. Focused investigation of other potential sources of contamination in the PAC downgradi ent
area, and

. Envi ronnent al noni t ori ng.

Excavation: Excavation at the CCL area will consist of renoving soils at manhol es and catch basins.
Excavation of these soils will renove a portion of the continuing source of ground water contam nation.
Excavation at the PAC renediation area includes renoval of |eachfields #1 and #2 and surrounding soils to
a depth of approximately nine feet. Excavation will renove the source of contaminants to ground water in
addition to renoving organic material contributing to the nobilization of arsenic. The excavation soils
whi ch are contam nated with volatile organics and arsenic will be transported off-site for disposal at a
RCRA- approved di sposal facility.

Cappi ng: Source area soils at the CCL renediation area will be capped to enhance the soil venting system
operation (see below), limt infiltration through the soil and reduce the potential for direct contact of

source area soils. An estinmated 14,000 square foot area of the tank farmw |l be capped with concrete
and an estinmated 12,000 square feet of the O Toole property wll be paved.

Soil Venting and Vapor Treatnent: A soil venting system (also known as Soil Vapor Extraction (SVE)),
consisting of wells, blowers, and a Granul ar Activated Carbon (GAC) adsorption/regeneration off-gas
treatment system wll be installed at the CCL source area. It is estimated that the SVE systemwill
result in 99 percent renoval of VOCs above the ground water table (vadose zone) in the vicinity of the
CCL tank farm

Source Area Ground Water Extraction: A multi-well recovery systemin the CCL source area will capture
and treat ground water within and i medi ately downgradi ent of the source to prevent mgration of

contam nated ground water fromthe source. Wlls within the tank farmarea will capture the grossly
contam nated ground water and depress the ground water table in the source area. This depression wll
extend the vadose zone and allow further recovery of residual contam nation at and bel ow the static water
table by the SVE system Wlls on the O Toole property will cut off the source area fromthe downgradi ent
pl urre.

A diffused air stripper will be used to treat the extracted ground water. Conpared to other options
considered in the FS, this process option will be |l ess susceptible to fouling and reduced efficiencies
fromnaturally occurring inorganics in the ground water, such as iron and manganese, due to the higher
water velocity traveling through the system The inorganics travel through the treatnent system as
suspended solids and will be discharged with the treated water to the POTWvia the sewer. The VCOC
contanmi nated air passing through the stripping process will be treated by the GAC adsorption/regeneration
system

The GAC adsorption/regeneration off-gas treatnent systemw |l treat the contam nated air streamexiting
the SVE systemand the air stripper. The GAC systemwi ||l regenerate the spent activated carbon on-site
using steam The concentrated chem cal solutions fromthe steam stripping process will be tenporarily
stored on-site prior to off-site treatment and di sposal .

In-situ xidation: In-situ (in place) oxidation, an innovative technol ogy, has been selected to reduce
the nobility of the arsenic in ground water migrating fromthe | eachfields at the PAC renedi ati on area.
The leachfields will be replaced with perforated pipe and stone backfill to be used as an infiltration

gallery. Cdean water, anended with a chemcal additive, will reduce the nobility of the arsenic by
chem cally changing the nore soluble arsenite to arsenate, which will precipitate or sorb to soil



particl es.

Downgr adi ent Ground Water Extraction and D scharge: Recovery of the ground water plune that has mgrated
fromthe CCL source area will be acconplished by installing a multi-well recovery system This extracted
ground water can be directly discharged to the POTWsewer w thout pretreatnent. Monitoring of the
influent to the sewer will ensure continued conpliance with POTWrequirenents. Institutional Controls
Institutional controls will be required for all remediation areas, including the Quinnville wellfield and
t he PAC downgradi ent area. These controls will function to prevent the use or hydrol ogic alteration of
ground water throughout QU 1, and prevent direct contact to, or exposure to, contam nated soils in areas
where such soils exceed EPA's risk range

Envi ronnental Monitoring: Environmental nonitoring is incorporated into the remedy to nmeasure the rate
of reduction of contam nants and evaluate the effectiveness of the conponents of the remedial action
including the natural attenuation processes acting on the contaninated nedia throughout QU 1.

Natural Attenuation: Natural attenuation is process of naturally occurring biodegradation, oxidation
adsorption and dilution which reduces contam nant concentrations. This process will be the sol e neans of
remedi ation at two areas of QU 1: the Qunnville wellfield and the PAC downgradi ent area. A focused
investigation will gather information on other potential sources inpacting ground water at the PAC
downgr adi ent area

DECLARATI ON

The selected remedy is protective of the human health and the environnent, attains federal and state
requirenents that are applicable or relevant and appropriate for this renedial action, and is
cost-effective. This renedy satisfies the statutory preference for renedies that utilize treatnent as a
principal elenent to reduce the toxicity, nobility, or volunme of hazardous substances. |In addition, this
remedy utilizes permanent solutions and alternative treatment technol ogies to the naxi mum extent

practi cabl e.
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Sept enber 30, 1993
I.  SITE NAME, LOCATI ON AND DESCRI PTI ON

The Peterson/Puritan, Inc. Superfund Site is located within the towns Lincoln and CQunberland, in

Provi dence County, Rhode Island. The Site is situated within the Bl ackstone River Valley, south of the
Rl Route 116 overpass, extending approximately two mles down the Valley and as much as one-half mle to
the northeast and to the southwest of the Blackstone River. The Site includes the extent of contanination
that has inmpacted wellfields in the towns of Cunberland and Lincoln, Rhode Island. The Site, investigated
by EPA under a Renedial Investigation (R) in February 1990, includes the industrial facilities in the
vicinity of Martin Street, the J.M MIls Landfill, State and town recreational areas, interspersed

woodl ands and grass neadows, wetlands, the R ver and adjoining canal, and the affected nunicipal water
supply wellfields in the towns of Cunberland and Lincoln; specifically, the Quinnville wellfield in
Lincoln and the Martin Street and Lenox Street wells in Cunberland. These wells are now out of service;
the Martin Street well house now functions as the town dog pound.

The Bl ackstone Valley is the nost prom nent geographic feature in the Site. The Bl ackstone River flows in
a southeasterly direction through the valley on a conparatively flat floodplain between river terraces.
The main channel of the river is approximately 150 feet wi de and extrenely variable in depth and flow
Through much of the Site, the River marks the boundary between the towns of Lincoln to the west and
Cunberland to the east. The Bl ackstone Canal parallels the river on the Lincoln side. The canal
originates where drainage is diverted fromthe Bl ackstone R ver north of the Site and rejoins the river
south of the Site. The canal is no longer in use but remains hydraulically connected and historically
significant to the area. The Bl ackstone River Heritage Park is being devel oped by the State al ong the
canal and river route, through the Site, predomnately on the Lincoln side of the river. Al of the
industrial facilities within the Site are |ocated on the Cunberland side of the river. Figure 1 of
Appendi x A depicts the Site.

On Septenber 9, 1983 the Site was listed on the National Priorities List (NPL) of hazardous waste sites
to be investigated and renedi ated under the Federal Superfund program

Because of the expansive Site area and the nunber of identified areas of concern, EPA in 1990, divided
the Site into operable units, allow ng for resources and response actions to be focused in a phased
approach. As a result, a second, nore focused phase of study was commenced at Qperable Unit 1 (QU 1).
This study included a Feasibility Study which presented renedial alternatives for this operable unit.
This Record of Decision (ROD) addresses the response actions to be taken at QU 1.

QU 1 contains two principal contanminant sources. The first source is the former Peterson/Puritan, Inc.
facility, which is the Site's namesake (currently the CCL Custom Manufacturing facility, and referred to
in this document as the CCL facility). Adjoining the facility to the south is an undevel oped par cel
known as the O Tool e property. The second source is the Pacific Anchor Chem cal Corporation (PAC
facility, formerly the Lonza and Universal Chemical Conpany facility. The PAC facility and the CCL
facility are each located in Cunberland, off of Mendon Road and Martin Street, respectively. Fromthese
source areas QU 1 extends down the river valley to approximately 2,000 feet south of the CCL facility
along the east bank of the river. The Blackstone Rver and the Quinnville wellfield are primary
receptors of the contami nated ground water migrating fromOQuU 1.

QU 1 is mainly conprised of industrial and commercial parcels with predoninantly residential property to
the west and nmixed commercial and residential properties to the east. Recreational areas are noted by
the presence of ball fields located on Martin Street and the Bl ackstone River Heritage Park al ong the
river. EPA estinmated that over 100 residences are located within a one nmile radius of QU 1. Figure 2
depi cts the boundaries of QU 1.

Wthin QU 1, the Bl ackstone Valley aquifer is classified by the State of Rhode |sland as GAA

Non- Attainnent. This classification denotes that ground waters classified as GAA are those ground water
resources designated to be suitable for public drinking water wi thout treatnent. Non-attainnent areas
are those areas that have pol lutant concentrations greater than the ground water quality standards for
the applicable classification. The goal for nonattainment areas is restoration to the ground water
quality consistent with the standards of the applicable class (i.e. GAA). The Bl ackstone River is
classified as ass C denoting a recreational, industrial process and cooling water use, and fish and
wildlife habitat. According to Flood Insurance Rate Maps prepared by the Federal Emergency Managenent
Agency (FEMA), the 100-year fl oodplain enconpasses approxinmately two-thirds of QU 1. However, the
princi pal source areas, the CCL and PAC facilities, are not |located in the floodplain, but are el evated
15 to 20 feet above it.



A nore conplete description of QU 1 can be found in the Peterson/Puritan, Inc. Site, Lincoln and
Cunber | and, Rhode Island Revised Final Renedial Investigation Report, Prinary Source Area (QU 1), June
1993, in Section 1 of Volune 1. Further infornation regarding the description of the Site can also be
found in the follow ng docunents: Peterson/Puritan, Inc. Site, Cunberland, Rhode Island Draft Renedi al
Investigation Report, February 1990, in Section 1 of Volune 1, and the Lincoln/Cunberland Wellfield
Cont ami nation Study, March 1982, Sections 1 and 2.

I'l. SITE H STORY AND ENFORCEMENT ACTI VI Tl ES
A History and Response

The Bl ackstone Valley was settled in the seventeenth century, and becane one of the earliest sites of the
Industrial Revolution in Anerica. Regionally, the river provided power, supplied water, and served as a
conduit for waste water discharge.

G ound water fromthe Bl ackstone Valley aquifer was first devel oped as a nunicipal water supply source in
QU 1 in 1950 when the Town of Cunberland installed the Martin Street well. The Lenox Street well was
added to the Cunberland systemnear the southern end of the Site in 1964. Until approximately 1967,
these two wells supplied nost of Cunmberland' s water needs. By 1967, the Martin Street well was no | onger
in service due to iron and nmanganese and by 1979 the Lenox Street well was the source of only 4 percent
of the town's water supply. Most of Cunberland's water by that time cane from surface sources and from
the Manville wells |l ocated several mles up-valley fromthe site.

According to reports, in 1972, Peterson/Puritan punped out its septic systens and was connected to the
muni ci pal sewer system The facility elimnated its wastewater discharge to Brook A (see Figure 4) in

1975 and relocated its storage of hazardous materials to contained storage areas. |In 1976, an expl osi on
occurred at the plant which required new construction and nodifications to the facility. It was reported
that the incident did not affect the tank farmor cause any substantial releases. |In 1983,

Peterson/Puritan, Inc. installed engineering changes to plant chem cal and wastewater piping systems. In

response to contamnation detected on its property, Peterson/Puritan inplenented a contam nated ground
wat er recovery well programin 1984 which operated for approximately eight years.

The Town of Lincoln installed its first supply well in the Quinnville wellfield in 1957. In 1970 and
1975 Lincoln installed two nore wells at this |ocation. By 1979, the Quinnville wellfield was supplying
Lincoln with approxi mately 45 percent of its water.

During routine statew de sanpling of wells in 1979, the Rhode Island Department of Health (Rl DCOH)

di scovered vol atil e organic conpounds (VOCs), sone at |evels exceedi ng EPA drinking water guidelines, in
three Quinnville wells and the Lenox Street well. The primary contami nants were 1,1, 1-trichl oroet hane
(TCA) and tetrachl oroethyl ene (PCE) at concentrations ranging from27 to 166 parts per billion (ppb) in
all four wells tested. Trichloroethylene (TCE)was al so detected at 14 ppb at Quinnville well #1. Al
wells were closed, and the Town of Lincoln constructed two new wells in the Bl ackstone Valley aquifer,
one north and one south of the Quinnville wellfield beyond the area of the Site. The Town of Lincoln
later took neasures to connect to the Providence water system Cunberland' s water shortfall was offset by
ot her town-owned water resources, including the Sneech Pond reservoir and nunicipal supply wells in the
Abbott Run watershed and within the Bl ackstone Valley aquifer north of the Site. The Town al so

pur chases wat er from Pawt ucket.

Local industrial use of ground water began in the nineteenth century. Such uses included process water
and fire protection. Wth the exception of the Ckonite facility, the industrial use of ground water in
QU 1 was discontinued by the early 1970's. The supply well at the Ckonite facility was closed in 1981,
when VOCs were detected during prelimnary site investigations conducted by EPA

There are no known residential wells currently operating as a drinking water supply in the Bl ackstone
Val l ey Aquifer in the vicinity of QU 1.

In 1981, in response to the contam nation detected in the Lenox Street and Quinnville wellfields, EPA
undert ook a hydrogeol ogi ¢ study of the portions of the Bl ackstone Valley aquifer underlying the river in
Li ncol n and Cunberl and, Rhode |sland. EPA reviewed avail abl e data, investigated a nunber of potenti al
sources and devel oped a ground water flow nodel to ascertain the nature and extent of contami nation at
the Site.

The study identified the Peterson/Puritan (P/P), Inc. facility as a major source of the ground water
contam nation found in the Quinnville wells. Simlar contam nation found in the Lenox Street well also
suggested a potential link to the Peterson/Puritan source.



Information obtained at that time indicated that the Peterson/Puritan, Inc. facility was the only
facility known to use, store and di spose of hal ogenated volatile organi ¢ conpounds. Plant operations
invol ved the packagi ng of a variety of aerosol products such as perfunes, oven cl eaners, pesticides, ha
sprays, deodorants, and w ndow cleaners. Before 1976, chlorofl uorocarbons and nethyl ene chloride

propel lants were used in many products. On August 4, 1981, a sanple of runoff discharging from pipes
located in the northwest corner of the Peterson/Puritan building into a culvert known as Brook A was
found to contain methylene chloride and 1,1, 1-trichl oroethane. Tabul ated data showed that six of the
seven contam nants found at the Lincoln wellfield were typical conponents of products packaged by the
Peterson/Puritan facility. Three conpounds were identified by Peterson/Puritan as used at its facility;
1,1,1-TCA, PCE, and trichl orofl uoronet hane.

—

Through | ater investigations conducted in Novenber, 1990, during the R, EPA |earned that in July, 1974,
a rel ease of PCE occurred froma rail car which was of f-1oadi ng product to the Peterson/Puritan tankfarm
An estimated 6200 gallons of PCE spilled onto the ground along the rail spur in close proximty to the
tank farmat the Peterson/Puritan facility. This spill, along with historical releases of volatile
organi ¢ conpounds into nmanhol es and catch basins associated with the facility's sewer system is the
primary source of contamination at the CCL facility. Figure 3 depicts the CCL facility and associ at ed
tankfarm (fornerly Peterson/Puritan, Inc.).

A July 24, 1981 RCRA inspection of the PAC facility reveal ed no hal ogenated vol atil e organi ¢c conpounds
However, the inspection reveal ed the existence of on-site septic tanks and a leach field. A portion of
the facility's wastewater and non-contact cooling water, while not containing hal ogenated conmpounds, did
di scharge to a culvert known as Brook A (Figure 4). Sanples taken fromthe facility indicated the
presence of acetone, 2-propanol, toluene, ethylbenzene and nethyl isobutyl ketone (MBK). Sanples of the
facility's wastewater taken in 1981 (reported to the Bl ackstone Valley Sewer District) and in 1984
(collected by RRDEM contai ned high concentrations of arsenic, associated with chrom um and ni ckel, and
tetrachl oroet hyl ene and xyl ene, respectively.

The facility continues to di scharge non-contact cooling water to Brook A under a Rhode Island Pollution
Di scharge E i mnation System (R PDES) permit. The facility manufactures general industrial chenicals and
specialty chemical materials for use in detergents, cosnetics, agriculture and food.

Information obtained fromPAC indicates that there are three | eachfields |ocated on the PAC facility
which were in use at various tines. The two nmain |eachfields, designated as Leachfield #1 and #2, were
installed in approximately 1973 and were shut down in 1985. The third field, designated as Leachfield
#3, is known to have been in use in 1972, and may have been installed as early as 1962. Al though the
exact use of this third leachfield is not known, it is still in use today as a sole sanitary system
Figure 5 shows the locations of each of the PAC | eachfi el ds.

An important source of contanmination at the PAC facility is the discharge of VOCs, prinarily acetone and
i sopropanol, to on-site septic systens and | eachfields. Arsenic, another inportant source of

contami nation in ground water at the PAC facility, has been detected in PAC facility wastewaters.
Furthernore, naturally occurring arsenic, normally bound to subsurface soils, can be liberated to ground
wat er due to the biological activity which occurs in a reducing (non-oxidized) environment. A reducing
environnent in ground water at the PAC facility may be contributing to arsenic contamination at the PAC
source area

A nore detailed description of the Site history can be found in the Revised Final Renedial |nvestigation
Report, June 1993, Sections 1 and 5 of Volune 1

B. Enforcenment Activity

From 1981 through 1986, EPA negotiated with Peterson/Puritan, Inc. to enter into an Adninistrative O der
By Consent under which it would agree to conduct a Renedial Investigation/Feasibility Study (R /FS)
During this period of time, Peterson/Puritan further investigated the contamination at the Site and
submitted its findings to the Agency in two technical reports. The Agency did not formally accept these
reports as an RI/FS perforned pursuant to the NCP since Peterson/Puritan had declined to enter into an
Adm ni strative Order By Consent and the Agency had been unable to confirmthe veracity of infornmation
contained in those reports. However, the technical reports were used as supporting data in the

devel opnent of subsequent studies.

By 1986, EPA had decided to conduct the RI/FS itself and in January, 1987, EPA initiated its R. Shortly
thereafter, EPA received a request from Peterson/Puritan to take over the RI/FS

In May 1987, Peterson/Puritan signed a Administrative Order on Consent (ACC) requiring it to perform an
RI/FS for the entire Site area and rei nburse EPA's oversight costs during this process. A so in 1987



Peterson/Puritan was sold to H-Port Industries, Inc. |Its former parent, CPC International, Inc., (CPQ
assuned, Peterson/Puritan's responsibilities under the AOCC. This RI/FS work has to date included the

t akeover (with EPA oversight) of investigations which comrenced in 1987 and ended February, 1990 and a
second phase of the R, initiated in March, 1992, to better define the nature and extent of contanination
within QU 1. The second phase led to the devel opnent of the QU 1 Feasibility Study. CPC has been active
in the study of QU 1.

EPA conducted a Basel i ne Ri sk Assessnent and Ecol ogi cal Assessment under a federal |ead contract and
nmai nt ai ned oversight of the PRP-lead RI/FS. The final Ecol ogical Assessnment and Basel i ne R sk Assessment
were submtted on May 21, 1993 and June 2, 1993, respectively.

CPC International, Inc. (CPC) subnmtted a Revised Final R for QJ 1 on June 8, 1993 and an FS report for
QU 1 on June 28, 1993. These docunents are part of the Adm nistrative Record which forns the basis for
this Record of Decision

On March 10, 1992, in response to PRP concerns, EPA anended the 1987 Administrative Order to clarify the
| anguage concerning the PRP reinbursenent of oversight costs and cost docunentation

In June, 1992 EPA notified approximately seven (7) parties of their potential liability with respect to
the Site. This group of potentially responsible parties (PRPs) includes CPC. Several of these PRPs have
been active in the remedy sel ection process for QU 1. EPA mailed a copy of the proposed plan for QU 1 to
the PRPs in July 1993. Technical comrents presented by PRPs during the public conrent period are
included in the Adm nistrative Record. A summary of these comrents as well as EPA s responses, which
descri be how these comments affected the renedy selection, are included in the Responsiveness Sumary,
Appendi x C of this docunent.

To date, EPA remains in contact with these parties in preparation for negotiations concerning the
inmpl enentation of the selected renedy and future response actions to be conducted at other portions of
the Site.

1. COWUN TY PARTI Cl PATI ON

Throughout the Site's history, community concern and invol venent has been mnimal. EPA has kept the
community and other interested parties apprised of Site activities through informational neetings, fact
sheets, press releases and public neetings.

In January, 1987, EPA released a comunity relations plan which outlined a programto address community
concerns and keep citizens informed about and involved in activities during remedial activities. On
January 15, 1987, EPA held an informati onal meeting at the Ashton el enentary school in Cunberland, Rhode
Island to describe the plans for the Remedial Investigation and Feasibility Study.

A fact sheet was issued in June, 1993 which discussed the findings of the Renedial Investigation, R sk
Assessnent, Ecol ogi cal Assessnent and opportunities for public involvenent.

EPA issued a public notice and brief analysis of the Proposed Plan in the Pawtucket tines and Wonsocket
Call on July 1, 1993 and rmade the plan available to the public at the Lincoln and Cunberland town
libraries. On July 6, 1993, EPA nade the adnministrative record available for public review at EPA' s
offices in Boston and at the above referenced | ocal information repositories.

On July 15, 1993, EPA held an informational neeting to discuss the results of the Renedial Investigation
and the cleanup alternatives presented in the Feasibility Study and to present the Agency's Proposed
Plan. Also during this neeting, the Agency answered questions fromthe public

From July 6, 1993 to August 5, 1993, the Agency held a 30 day public comrent period to accept public
comment on the alternatives presented in the Feasibility Study and the Proposed Plan and on any ot her
docunents previously rel eased to the public.

On July 29, 1993, the Agency held a public hearing to discuss the Proposed Plan and to accept any oral
comrents. A transcript of this nmeeting with the comments received and the Agency's response to conmments
are included in the attached responsiveness sunmary.

Al supporting docunentation for the decision regarding QU 1 is placed in the Adm nistrative Record for
review. The Administrative Record is a collection of all the docunents considered by EPA in choosing the
remedy for QU 1. It was nade avail able at the EPA Records Center, at 90 Canal Street, in Boston, MA, and
at the CQumberland and Lincoln public libraries. The Cunberland public library is |ocated on Dianond H ||
Road in Cunberl and, Rhode Island. The Lincoln public library is |located on Ad R ver Road, in Lincoln



Rhode Island. An index to the Admnistrative Record for QU 1 is provided as Appendi x E
I1V. SCOPE AND ROLE OF THE OPERABLE UNI T RESPONSE ACTI ON

Response activities at the Site have been divided into operable units. QU 1 addresses contani nation
emanating fromthe CCL and PAC facilities. A second operable unit will address contam nation at the J.M
MIls landfill as necessary.

The QU 1 renedy will reduce the VOCs in soil and arsenic in ground water at the source areas, prevent
continued rel ease and further mgration of hazardous substances to the ground water (and surface water at
the Bl ackstone River which is a receptor of QU 1 contami nation), restore contaninated ground water to
drinking water standards, and provide for continued environmental nonitoring at QU 1. The renediation of
QU 1 is not expected to adversely inpact any future response actions at other operable units at the Site.
The remedy will provide for active restoration of all portions of QU 1 that are outside of EPA s
acceptabl e risk range and will enploy permanent treatnent technol ogies to reduce contam nants while
undertaking a cost effective approach to neeting EPA' s remedi al response objectives.

This renmedial action will address the follow ng principal threats to hunan heal th and the environnent
posed by QU 1: 1) the threat of future potential ingestion of ground water contanmi nated fromQU 1; and
2) the threat of ingestion or contact with contam nated soils.

V. SUMVARY OF SI TE CHARACTERI STI CS

Section 1.0 of the Feasibility Study contains an overview of the Remedial Investigation. The Renedi al
Investigation consists of a February, 1990 Draft Renedial Investigation Report for the entire Site
(referred to in that report as the Site Study Area). Subsequently, a June, 1993 Revi sed Fi nal Renedi al

I nvestigation Report presented data focused on a portion of the Site identified herein as QU 1 (referred
as the Primary Source Area in that report.) The Feasibility Study further subdivides QU 1 into two
remedi ation areas: the CCL remediation area and the PAC renedi ation area. This division was based on
the two principal contam nant source areas identified in the RI/FS, the CCL and PAC source areas and
their respective downgradi ent areas. Figure 6 depicts QU 1 and the principal source areas within it.
The significant finding of the Renedial Investigation relating to QU 1 and the two renedi ati on areas are
summari zed bel ow.

The Bl ackstone River is the nost promnent water feature in the Site and borders QU 1 to the west. The
mai n channel of the river is approxinmately 150 feet wide, highly variable in depth, and nmeanders
slightly. The Blackstone R ver canal parallels the river to the west throughout the Site. Under nornal
flow conditions, the river is recharged by ground water with an average di scharge rate of 729 cubic feet
per second. Upstream the river flowis hydraulically controlled by dans as it passes through
Wyonsocket, RI. According to Flood |Insurance Rate Maps prepared by FEMA, the 100-year floodplain
enconpasses approxi mately two-thirds of QU 1. However, the principal source areas, the CCL and PAC
facilities, are not located in the floodplain, but are elevated 15 to 20 feet above it.

A smal | drainage channel, referred to in the Rl as Brook A originates at Mendon Road and is sustained by
periodic runoff from Mendon Road and the PAC and CCL properties, and on a nore regul ar basis, by
industrial non-contact cooling water discharge fromthe PAC facility. Average daily discharge fromthe
PAC facility is approxi mately 200, 000 gallons per day. Brook A follows an alnost entirely artificial
channel between the PAC and CCL facilities to the Providence & Wrcester (P&WN railroad tracks where it
is diverted south along the tracks to Martin Street. Brook Ais predomnantly 10 to 25 feet above the
water table along its course to Martin Street. Here the flow enters a stormsewer and is piped to its

di scharge point at a headwal| south of the Martin Street Bridge at the Bl ackstone River.

The Bl ackstone River valley occupies a bedrock trough filled with glacial kame terrace deposits and
post-glacial alluvium Kane terrace deposits are conposed of honbgeneous, well-sorted fine to coarse
sand and gravel. The alluvial sediments are reworked glacial sand and gravel, and exhibit little to no
variation in conposition or structure fromthe kane terrace deposits. These unconsolidated deposits are
relatively thin (10 to 20 feet) in the northwestern portion of QU 1 where the bedrock vall ey narrows.
Deposits thicken to greater than 130 feet to the southeast as the trough w dens. Deposits pinch out al ong
the steep bedrock valley walls to the east and west. An esker deposit was mapped by the USGS in the
vicinity of the PAC facility. This deposit may account for a higher percentage of gravel in this area
However, surface expression of the esker deposit is no |onger visible due to | and devel opment and
construction. Till is found in the base of the bedrock trough and is primarily dense with a high silt
content and nore sandy in some |ocations. The till also contains boulders up to five feet in dianeter
The bedrock is conposed primarily of a very hard quartzite and to a | esser extent, a softer schist. The
quartzite varies fromhighly fractured to little fracturing and water bearing fractures are known to
exist. The schist is generally nmore fractured and weat hered with water bearing fractures al so occurring



Conpari son of rock core logs indicates that there is a high variation of fracture density and orientation
within the Site and that only localized preferential fracture patterns appear to be exhi bited.

The majority of the ground water flow in the Bl ackstone River valley occurs in highly transm ssive
outwash sand and gravel deposits. This flowis mninally augmented by till and bedrock seepage, all of
whi ch eventual |y di scharges to the river.

A Soil

1. CC Source Area

The CCL facility is situated on a kane terrace along the eastern valley wall of the Blackstone River, in
close proxinmity to bedrock outcrops. Gain-size analysis indicative of the mgjority of soils encountered
during the drilling programat CCL was 71% sand, 29%fines (silts and clay), and 0% gravel.

Events and activities at the CCL facility constitute a significant source of VOCs in QU 1. Soils in the
vadose zone (i.e. above the permanent ground water |evel) of the CCL tank farm have retained a
substantial quantity of VOCs associated with solvent releases. Mnitoring wells installed in the tank
farmconfirmthe presence of residual contamnation in the tank farmsoils. Soil gas sanples were
obtained from49 stations at a depth five feet or less in 1988. Concentrations in soil vapor ranged up to
6,070 ug/l trans-1,2-DCE; up to 336 ug/l TCE, and non-detect to 898 ug/|l PCE/ acetone. The highest
concentrations of soil gas (PCE acetone) fromthe upper five feet of soil were in the tank farmarea on
the sout hwest perinmeter of the plant. Significantly | ower concentrations were found al ong the sout heast,
nort heast, and northwest sides of the building.

In 1990, boring |l ocations were chosen to intercept a reported railroad tank car spill area within the
tank farmand to determ ne background soil conditions. Table B-1 of Appendi x B summari zes the VQOCs
detected. Findings fromthe 1990 investigation indicated that residual contam nation of the vadose zone
was nore wi despread than previously believed.

In May and June of 1992, ten additional borings and four additional wells were installed in and

i mredi atel y downgradi ent of the tank farmto better define the extent and distribution of CCL soil
contanmination. (The area inmmedi ately downgradi ent of the tank farmis also identified in the R/FS and
this docunment as the O Tool e property. See Figure 4.) The results of this investigation are presented
in Tables B-2 and B-3 which summarize the distribution of total, selected VOCs within the vadose zone in
and adjacent to the tank farm Selected VOCs include PCE, TCA TCE, 1,2-DCE (total) and 1,1-DCE. PCE is
t he predom nant conpound detected in the vadose zone.

I'n sunmary, soil sanples (Photo-ionization Detector (PID) screening and | aboratory anal yses) from borings
advanced into the unsaturated zone in the vicinity of the tank farmreveal ed significantly el evated

level s of chlorinated solvents. The nature and extent of these chemicals in the soils suggests that they
are largely derived froma conmmon source. Their location underlying the railroad spur indicates that the
reported tank car spill is a significant cause of CCL source area contami nation. The vertical
distribution of the contamnants in the tank farm shows that the hi ghest concentrations are at a depth of
about 20 feet. (See Figure 7.)

However, soil data indicates that other sources of VOCs have rel eased contaminants to soils between the
facility building and the tank farm The sources of these VOCs are a nmanhol e and catch basi ns associ at ed
with sanitary and stormsewers. The VOCs detected in this vicinity include PCE, |CA and rnethyl ene

chl ori de.

Sem vol atil e organi ¢ conpounds (SVOCs), pesticides, and PCBs were detected in soils at the CCL source
area. The mgjority of the SVOCs detected were pol yaronati ¢ hydrocarbons (PAHs) detected in surface
soils. A total of eight pesticides were detected at | ow concentrations. A single PCB (aroclor -1254)
was detected in a subsurface sanple at a concentration of approxi mately 0.093 ny/kg.

Regarding inorganics in soil at the CCL source, analytes nost notably detected were | ead at 262 ng/ kg and
vanadi um at a concentration of 236 ng/kg. Analytes such as alum num chromium iron, |ead and nanganese

were detected at each subsurface sanpling |ocation while vanadi umwas detected at a single |ocation.

2.  PAC Source Area

The PAC facility is located in close proximty to an esker deposit conprised of fine to course silty
sands and gravel. Gain-size analysis of sanples taken at the PAC facility indicate 32-98% sand, 2-14%
fines, and 0-54%gravel. |In the area of the PAC facility, bedrock outcrops to the east al ong Mendon
Road.



Acetone, |sopropyl Al cohol (IPA), nickel, chromumand arsenic were historically detected in Lonza
facility wastewater discharges. Specifically, high concentrations of arsenic were reportedly discharged
to the subsurface via the leachfield(s). Prior to hookup to the nunicipal sewer system facility

wast ewat er was di scharged to on-site |eachfields which the Rl identifies as potential sources of
subsurface contam nation

In June of 1992, a conprehensive Site investigation of the PAC facility was conpleted. The program
consisted of a soil gas survey, a soil boring and sanpling program and the installation of nonitoring
wells for the sampling of ground water at the facility. Soil borings were focused on leachfield #1 as a
potential source identified with the soil gas survey. VOCs detected in PAC soils during the June 1992
soil gas and boring investigations were acetone ranging from0.022 to 4.4 my/ kg, |PA at 30 ng/ kg, M BK
ranging fromO0.029 to 0.044 ny/ kg, toluene ranging fromO0.013 to 1.6 ng/kg, ethylbenzene ranging from
0.032 to 1.5 ng/ kg, styrene at 0.075 to 0.079 ng/ kg, xylene at0.026 to 5.5 ng/ kg, and chl orobenzene bei ng
detected only once at a single |location at 0.011 ng/ kg

Acetone and | PA were not detected in surface soils (0 to 1 ft. below ground surface). Acetone was
detected in three borings located at |eachfield #1, and detected in soil (16 to 18 ft. bel ow ground
surface) between the |eachfield and well = AW2, where the highest concentration of acetone was recorded
in ground water. |In addition to acetone and IPA, the |list of conpounds found in the three |eachfield
bori ngs includes tol uene, ethylbenzene, styrene, and xylene. These sane six conpounds were al so detected
in ground water fromleachfield #1 at well AWO01R

Acetone is the primary contaninant detected in PAC soils, with a peak concentration occurring bel ow grade
(>2 ft. below ground surface) in borings advanced through | eachfield #1. Acetone is a m scible conpound
and will not likely remain in the perneable, unsaturated soils underlying the PAC facility. IPAis likely
a parent conpound responsible in part for the presence of acetone

The limted distribution of acetone in soils suggests that |eachfield #1 and the i mredi ate subsurface
area is the source of acetone detected in ground water. Acetone readily degrades in both aerobic and
anaerobic environnents. Its persistence in ground water at the PAC facility suggests residual acetone or
IPAis present in leachfield piping or soils. Furthernore, the |eachfield(s) may be a source of other
previ ously detected VCCs.

El even SVOCs were detected within the PAC source area. The highest concentrations of SVOCs were detected
in borings B-02 and B-301 at the ground surface, each containing ei ght conpounds, with no single
cont am nant concentrati on exceeding 2.2 ng/kg

El even pesticides were detected in soils on the PAC property in relatively | ow concentrations. Sanples
fromborings B-04 and B-301 reveal ed at |east seven pesticides, with no single contaninant concentration
exceeding 0.08 ng/kg. No PCBs were detected.

I norganics including arsenic, chromum |ead, and occasionally nickel were found throughout the PAC
vadose zone and background surface soils. It is uncertain to what extent these inorganic detections in
soil are indicative of PACfacility contamination or of mneral conposition of native deposits

B. G ound Water

1. CCL Source and Downgradi ent Ar eas

G ound water flows southwesterly fromthe CCL facility to the Blackstone River. In the direction of flow,
the saturated deposits increase in thickness fromless than 30 feet at the facility to approxi mately 100
feet south and west to the boundary of QU 1. The aquifer is highly transm ssive, ranging from 75,000 to
300, 000 gpd/ft. with an average hydraulic conductivity of 1,000 gpd/ft., or 134 ft/day. A recovery well

| ocat ed downgradi ent of the tank farmindicates a hydraulic conductivity of approximtely 97 ft/day.

Chl ori nated sol vents have consistently been identified in ground water sanples fromwells imediately
downgr adi ent of the CCL property. Gound water data collected for the Rl fromdirectly bel ow the CCL
tank farmclearly indicate that the sources of VOC contam nation lie within the tank farmarea. Both PCE
and TCA were detected in ground water in 1992 from overburden well MARO1A at concentrations of 110, 000
ug/l and 120,000 ug/l respectively. The concentration of PCE detected in ground water at this location
is very close to the conpound's solubility of 150 ng/l. Likew se, the concentration of TCA approaches 10
percent of the conmpound's solubility of 1,400 ug/l. Wile dense non-aqueous phase |iquids (DNAPLS) were
not identified at QU 1 during any investigation phase, DNAPLs nay exist at the CCL source area, based on
the solubility values for the contam nants as presented above. |f pockets of DNAPLs are present at the
CCL source area, they may continue to be a |ong-termsource of contam nation in the aquifer.



Upgradi ent of the tank farm TCE was detected at 120 ug/l in ground water froma single well |ocation
(MP-7), and is considered to be residual contam nation froma former |eachfield |ocated in that vicinity.
Upgr adi ent of both PAC and CCL facilities, background conditions have been established at well MABO1l in
that no VOCs were detected in ground water at this |ocation

Figure 8 presents a cross-sectional view of the 1992 select VOC data along a representative flowine from
the CCL tank farm downgradi ent to the Blackstone Rver. R data indicate that both the plume and ground
water flow ines have a distinct southwest orientation. Flowines at the valley wall initially nove
downward and then generally flow along the base of the aquifer. Under natural aquifer (non-punping)
conditions, the plume discharges to the Blackstone Rver in the vicinity of wells MP-10 and -11, across
fromthe Quinnville wellfield. In a southerly direction fromthe CCL source area, concentrations of VCOCs
di m ni sh in both shallow and deep portions of the aquifer. At well MWV106B, benzene was detected at
concentrations of 9 and 5 ug/l in June and August of 1989, respectively. Nonethel ess, well MNM106 may
mark a boundary for the southeasterly distribution of the QU 1 plune since (wth benzene in June and
August, 1989 as the sol e exception) no VOCs were detected within the well triplet in four separate
sanpl i ng events.

Degradati on conpounds of PCE and TCA have been detected at near source, transitional, and downgradi ent
wells. Inimmediate proximty to the tank farm degradati on conpounds were detected in ground water
primarily 1,2DCE (total) and to a | esser extent TCE, but conbined, the degradation products conprise a
smal | percentage of the total VOCs detected. Gound water fromtransitional wells contains a higher
percentage (50 percent or nore) of degradation conpounds, prinmarily 1,2-DCE followed by TCE

Downgr adi ent of the transitional zone, PCE and TCA are not detected; the primary conponent of the plume
is 1,2-DCE fol lowed by TCE, 1,1-DCA and 1,1-DCE. Chloroethane is detected furthest fromthe source, deep
in the aquifer, and is considered to be a near-conpl ete degradation conpound of PCA at greater distances
fromthe source. During the June 1992 sanpling round, vinyl chloride, another degradation conpound, was
only detected in two transitional wells (GZ-2-1 and MM103) at 830 and 9 ug/l, respectively.

H storically, vinyl chloride has been detected at the transitional zone and points farther downgradient.

Bedr ock contam nation was found at two well |ocations (MM103, west of the CCL tank farmat the corner of
Martin Street and the railroad tracks, and MV 105C, south of the CCL tank farm and across Martin Street).
Each wel | displays characteristic contamnants fromthe CCL source containing total VOCs at MW 103 and
MM 105 at approxinmately 96 ug/l and 633 ug/l, respectively.

G ound water nonitoring wells, located south of Martin Street (near the Health-Tex facility) reported
detectabl e |l evel s of inorganics during the 1992 field investigation. Cadmum chromum and |ead were
detected in well 442 (installed by USGS) at concentrations above their respective MCLs reported as tota
(unfiltered) results. Copper and nercury were al so detected, but at concentrations bel ow MCLs. The
results of well 442 are suspect, due to the construction of this well, which includes a steel casing.
None of the five netals were detected during the correspondi ng anal yses for dissolved (filtered) netals.
These nmetals were not detected in upgradient wells |ocated on the Heal th-Tex or Ckonite properties or in
well 102A, B & C located on the north side of Martin Street.

Copper and cadmi um were detected in well MP-10B at concentrations of 2,550 and 7.6 ug/l, respectively.
The corresponding MCLs for these nmetals are 1,300 and 5 ug/l. The detected copper is anomal ously high
since copper was not detected in any other downgradient well at concentrations above 208 ug/l during 1992
sanpling. The detected cadm um concentration is less than two tinmes the cadmum MCL. No netals were
detected in the corresponding dissolved netals analysis for this well.

Cadmi umwas detected in well MP-11C at 6.1 ug/l (total), which is slightly above the MCL of 5 ug/l.
Arsenic was detected in well MP-11B at 71 ug/l (total) which exceeds the corresponding 50 ug/l MCL.
During both the June and August 1989 sanpling events, dissolved (filtered) arsenic was reported for the
sane well at 72 ug/l. The occurrence of total and dissolved arsenic detected at well MP-11B appears to
be an isolated case. MP-11C showed a narked decrease in total arsenic (below the MCL) deeper in the
aqui fer at the sanme |location while other wells upgradient of MP-11 | ocation detect no arsenic in either
filtered or unfiltered sanples. Wile the cause of elevated arsenic levels at well MP-11B is unclear
this result is believed to be linted in extent.

It is believed that the aquifer downgradient of the CCL facility is primarily an oxidized environnent,
and therefore does not produce detectable quantities of dissolved nmetals. The difference between the
total and the dissolved netals noted above, with the exception of dissolved arsenic at well MP11B, is
nost likely related to entrai nnent of suspended solids during sanpling. It is not likely that water
punped froman extraction well or public supply well would entrain suspended solids to the extent
experienced during nmonitoring well sanpling.



2.  PAC Source and Downgradi ent Areas

Three types of VOCs have been detected in ground water at the PAC renedi ation area: Kketones, chlorinated
sol vents, and aronatic compounds.

O the Ketones detected in the ground water at the PAC source, acetone is nost prevalent. In 1987,
acetone was detected at very high concentrations approx. 1,700,000 ug/l in June 1987). Low concentrations
of other ketones such as nethyl ethyl ketone (MEK), 2-hexanone, and M BK were reported in ground water
fromwell AW2 in 1989.

In 1992, additional nonitoring wells were installed to further delineate the acetone plume previously
identified in wells AW1 and AW2. Acetone was detected in AW1 at 51,000 ug/l and al so downgradi ent from
this well at MVW304 (49 ug/l). However, acetone was not detected in wells downgradi ent of AW2 and the
concentration of acetone in AW2 dropped significantly since its initial detection (1,700,000 ug/l in
1987 to 150 ug/l in June 1992).

IPAis a likely parent conmpound responsible, in part, for acetone. |IPA was detected on the PAC property
at wells AW1 (78 to 96 ng/l) and MN304 (33 J ug/l).

Acetone will degrade aerobically to carbon dioxide and water. It wll also degrade anaerobically to
carbon di oxi de and water and possi bly methane. Either or both nechanisns is |likely occurring in the
former leachfield soils and in aquifer material below the water table. These reactions explain the
mar ked decrease of acetone detected in ground water fromwel|l AW2.

The fornmer leachfield #1 at the PACfacility acts as a continuing source of |PA and acetone. @G ven that
acetone is mscible in water, the concentrations detected in ground water in proximty to this leachfield
are relatively snmall, and not necessarily indicative of a significant mass of contam nant. However,
since the concentrati on of acetone renained relatively constant at this location from 1987 to 1992, it
appears that acetone continues to be released fromthe former |eachfield by some mechani sm

The chl orinated solvents PCE and TCA were detected in concentrations of 17 to 73 ug/l, and 10 ug/l,
respectively in five of nine wells located on the PAC facility in June 1992.

Aromati ¢ conpounds such as toluene, ethylbenzene, styrene, and xylene were identified in the soil gas
survey and were detected in ground water below the PAC facility. Benzene was not detected in any nedia
on the PAC property. Ethylbenzene was detected in five wells on the PAC property and downgradi ent at well
308 at concentrations ranging from23 to 830 ug/l. Xylene and toluene were detected | ess frequently at

| ower concentrations, and styrene was detected once at 13 ug/l in ground water at AW2.

Addi ti onal sanpling data concerning the PAC renediation area, was submtted to EPA by Lonza in June,
1993. In this report, the detection of chlorinated solvents was limted to MVN302B with 1, 2- DCE,
trichloroethene, estimated at 1, and 4 ug/l, respectively and carbon disulfide at approximately 2 ug/l.
Vel l MM307 was found to have significant concentrations of VOCs where in 1992 there were none detect ed.

The Lonza report also states that acetone concentrations remain relatively consistent with that of the Rl
findings with two exceptions: acetone was not detected above the detection limt at well AW2 and was
detected in two PAC downgradi ent wells (MN305B and 305C) at a concentration of 9 (estimated) and 57
ug/l, respectively. Aronatic conmpounds such as tol uene, ethyl benzene, and xyl ene were al so detected in
four of nine PAC facility wells. Ethyl benzene was the nost prom nent conpound detected with the highest
concentration found at well AWI1R (1200 ug/l).

Based upon the sanpling conducted in June, 1992 for the R, it is unlikely that the VOCs detected in PAC
source area ground water are presently nmigrating in significant concentrati ons to downgradi ent areas.
Conmpared with the PAC source area, PAC downgradi ent wells MN 305 and 306 show a narked increase in
chlorinated sol vents, such as TCA ranging from15 to 23 ug/l, TCE ranging from 18 to 150 ug/l and 1, 2- DCE
ranging from16 to 130 ug/l. Aronatic hydrocarbons such as benzene, ethyl benzene, and xyl ene are al so
present. Chlorinated solvents were not detected in PAC soils or soil vapor during the R investigations.
However, TCA was detected in PAC ground water during the August 1988 sanpling event. H storic wastewater
and ground water sanpling at PAC does indicate the release of these conpounds including PCE, which
degrades to TCE and 1,2-DCE. Wth the exception of benzene, aronmatic hydrocarbons have consistently been
detected at the PAC source area. Furthernore, acetone, a PAC source contani nant detected at the PAC

|l eachfield, was recently detected in the PAC downgradient area at the MV 305 well location in June 1993.
Taken as a whole, this data indicates that historic waste disposal practices at the PAC source area have
contributed to the contanination presently detected in the PAC downgradi ent area, although the PAC source
area i s now di mni shed as a source of VOCs for the PAC downgradi ent area.



Based on June, 1992 R data for the PAC renediation area, arsenic, nickel, and | ead concentrations
(total/unfiltered) in ground water exceeded Rhode I|sland and/or federal Mxi mum Contam nant Levels (MCLs)
is nmnitoring wells at the PAC source and downgradi ent areas. Total chronium al so exceeded the Rhode
Island MCL in ground water immediately downgradient of the PAC facility, on CCL property. Total chrom um
was detected el sewhere on the PAC property, below state and federal standards. Arsenic, chronium and

ni ckel were reported as being detected historically in facility wastewaters di sposed onsite.

As previously stated, the difference between the total and the dissolved netals anal yses, with the
exception of arsenic, is nost likely related to entrai nnent of suspended solids during sanpling

Therefore, the total netal concentrations for nickel, |ead and chromi um may not accurately indicate an
exceedance of MCLs at these groundwater |ocations since water punped froman extraction well or public
supply well is not expected to entrain suspended solids to the extent experienced during nonitoring well
sanpl i ng.

However, total arsenic was detected in ground water within the PAC source area at concentrations that
approach tenfol d background | evels detected at MV 301. Historically, total arsenic has been detected in
PAC wel | s, with peak concentrations ranging from290 ug/l (AW2; August 1989) to 921 ug/l (AWI; August
1988). Concentrations of both total and dissolved arsenic are simlar to and above the MCL of 50 ug/
historically for AW2. In 1992, MM03 and MP-2 reported total and dissol ved concentrations of arsenic at
83 and 73 ug/l, and 136 and 110 ug/l, respectively.

The distribution of arsenic, particularly dissolved arsenic, is consistent with reported historic
handl i ng of wastewater containing arsenic. The concentrations of arsenic in wastewater were on occasion
much greater than that recently been detected in ground water (10,000 ug/l; Lonza wastewater analysis
1981). Records indicate that from 1981 to 1985 wastewaters were di scharged to the | eachfields

Al t hough arsenic was discharged to the leachfields at PAC, the presence of dissolved arsenic detected in
wel | s downgradi ent of the forner |eachfields may al so be due to the presence of organic materia
(acetone, IPA fatty acids and other avail abl e organic carbon) derived fromthe | eachfields. Under
strongly reducing conditions, arsenic will desorb frommneral soils into solution. The biodegradation
of organic materials creates a reducing environment which tends to |iberate and nobilize arsenic from
native soils as well as fromthe arsenic enriched deposits derived fromthe | eachfields. In the presence
of chelating agents, such as organic nolecules, arsenic forns sol uble organic conplexes even in a mildly
reduci ng environnent where iron is abundant.

Total arsenic exceeds the MCL at nine |ocations sanpled. At six of nine |locations, dissolved arsenic

al so exceeds the MCL. In general, the highest concentration of arsenic was found in the vicinity of the
| eachfields. The difference between total and dissolved arsenic is significant at wells M¥ 301 and

MM 101C posi tioned upgradi ent of the former |eachfields. Total arsenic concentrations at these two

| ocations were 115 ug/l (estimated) and 580 ug/l (estinmated), respectively, whereas dissolved arsenic was
not detected. The total arsenic may |likely be a reflection of concentrations indicative of native soils.
The absence of dissolved arsenic reflects the absence of reducing conditions and chel ating agents in the
background environment upgradi ent of the PAC facility.

C. Surface Water and Sedi nents

Two VOCs, chloroformand acetone, were detected in Brock A surface water sanples in QU 1. Chl orof orm was
detected nmost frequently at concentrations ranging from12 to 37 ug/l fromthree |ocations along Brook A
in the Cctober 1987 sanpling event and froma single |ocation in the June 1992 sanpling event. Acetone
was detected at three |l ocations during the October, 1987 sanpling round with a peak concentrati on of 4020
ug/l at location SW06. SW-06 is the only surface water station |located on the Bl ackstone River within
QJ 1 to detect a VOC (i.e. trichlorofluoronethane at 2.9 ug/l).

No sem vol atil e organi ¢ conpounds, pesticides or PCBs were detected in surface water

Copper was detected in surface water in 1987 at a concentration of 0.2 ng/l in Brook A at station SWO007
(SWO04). Zinc was detected in 1988 at 38, 45, and 43 ug/l at stations SW 006, -005, -007 (SWO03, 3A
and 04), respectively. Six inorganic analytes were reported in the June 1992 surface water sanples.
Zinc was reported at concentrations ranging from 142 to 290 ug/l with the highest concentration at
SWO007. Al other inorganics were found at concentration ranges typically found in the natura

envi ronnent .

Sedi nent sanpl es col |l ected al ong Brook A were analyzed for VOCs, SVOCs, pesticides/PCBs and inorganics

SVOCs and inorganics were the nost preval ent anal ytes detected. The only VOC detected in sedinent al ong
Brook A was 1,1,2,2-tetrachl oroethane at trace levels from SD- 006 (SWO03) during the August 1988 sanpling
round. SVOCs and pesticides/PCBs were detected nore frequently in the sedi ment sanples as conpared with



t he nunber of these conpounds detected in corresponding surface water sanples. SD-001, -003, and -006
each had at |east six SVOCs during the June 1992 sanpling round while SD-002, -003, and -006 were the
stations detecting pesticides and PCBs. No pesticides were detected in the Cctober 1987 and August 1988
sanpling rounds. Still, the identification of these conpounds along the Brook were sporadic and did not
indi cate and presence of a significant source.

A conpl ete discussion of QU 1 characteristics can be found in the Revised Final Renedial |nvestigation
Report, June, 1993, in Sections 3, 4, 5 and 6 of Volume 1. A conplete discussion of Site characteristics
is contained in the Draft Remedial Investigation Report, February, 1990.

VI. SUWRRY OF SITE R SKS

A R sk Assessnment (RA) and Ecol ogi cal Assessment (EA) were perfornmed under a Federal -l ead contract to
estimate the probability and magni tude of potential adverse human health and environnental effects from
exposure to contam nants associated with QU 1. The results of the human health risk assessnent for QU 1
are di scussed bel ow fol |l owed by the conclusions of the ecol ogi cal assessnent.

A. Baseline R sk Assessnent

The risk assessnment followed a four step process: 1) contanminant identification, which identified those
hazar dous substances which, given the specifics of QU 1 were of significant concern; 2) exposure
assessnent, which identified actual or potential exposure pathways, characterized the potentially exposed
popul ations, and determi ned the extent of possible exposure; 3) toxicity assessnment, which considered the
types and magnitude of adverse health effects associated with exposure to hazardous substances, and 4)

ri sk characterization, which integrated the three earlier steps to sunmmarize the potential and actual

ri sks posed by hazardous substances at QU 1, including carcinogenic and non-carci nogeni c ri sks.

Forty-four contam nants of concern, listed in Table B-4 were selected for evaluation in the RA. These
contami nants constitute a representative subset of the nore than 75 contaminants identified at QU 1
during the Renedial |nvestigation. The 44 contam nants of concern were selected to represent potenti al
QU 1 rel ated hazards based on toxicity, concentration, frequency of detection, and nobility and
persistence in the environnent. (See Tables B-5 through B-10). A summary of the health effects of each
of the contam nants of concern can be found in the risk assessnent at Appendi x A

Potential human health effects associated with exposure to the contam nants of concern were estinated
quantitatively through the devel opnent of the followi ng hypothetical exposure pathways:

. Future potential use of ground water as drinking water,

. I ngestion of and dermal contact with the Bl ackstone R ver during recreational use,

. I ngestion of and dermal contact with sedinments in Brook A by trespassers,

. I ngestion of and dermal contact with soils by workers during construction and by future
residents.

For each pat hway eval uated, an average and a reasonabl e nmaxi mum exposure estinate was gener at ed
correspondi ng to exposure to the average and the maxi num concentrati on detected and estimated exposure in
that particular nmedi um

1. Gound Water

Gound water is currently not being used as a drinking water source. Therefore, only a future residential
use scenari o was evaluated. Ingestion of 2 liters per day over 30 years lifetinme was assunmed for both
average and maxi num exposure estinmates. Separate risk evaluations were perforned for the follow ng four
areas of the contam nated ground water:

. CCL source area,
o PAC source area,
. CCL downgr adi ent ar ea,
. PAC downgr adi ent ar ea.

These four areas are depicted in Figure 6.

2. Surface Water - Bl ackstone River

I ngestion and dernal contact with surface water while swinmng or wading in the Bl ackstone R ver were
eval uated as potential current and future exposure scenarios. The current and future use exposure
scenari os were considered to be equivalent. Exposure frequency was estimated at 5 tinmes per year for an



adult residing in the area for 30 years and 10 tines per year for a child (aged 6 to 17 years) over 12
years.

3. Sedinents - Brook A

I ngestion and dernal contact with sedinent while wading in Brook A were eval uated as potential current
and future use exposure scenarios. Exposure was based on the assunption that children aged 6 to 17 would
wade 10 tines per year over 12 years.

4. Soils

Ingestion and dernal contact with soil were evaluated under two potential future exposure scenarios. One
scenari o was based on the assunption that residences would be built w thin each source area. Exposure to
children aged O to 6 years and adults residing on the site for 30 years was eval uated. The other
scenari o eval uat ed exposure to subsurface soils by construction workers over one year. These scenari os
were eval uated separately for the followi ng two areas

. CCL source area (including tank farmand O Tool e property),
. PAC source area

Excess lifetime cancer risks were determ ned for each exposure pathway by nmultiplying the exposure |eve
with the chem cal specific cancer factor. Cancer potency factors have been devel oped by EPA from

epi denmi ol ogi cal or animal studies to reflect a conservative "upper bound" of the risk posed by
potentially carcinogenic conpounds. That is, the true risk is unlikely to be greater than the risk
predicted. The resulting risk estinmates are expressed in scientific notation as a probability (e.g. 1 x
10[-6] for 1/1,000,000) and indicate (using this exanple), that an average individual is not likely to
have greater than a one in a mllion chance of devel opi ng cancer over 70 years as a result of

site-rel ated exposure as defined to the conpound at the stated concentration. Current EPA practice

consi ders carcinogenic risks to be additive when assessing exposure to a m xture of hazardous substances.

The hazard i ndex was al so cal cul ated for each pathway as EPA's neasure of the potential for

non- carci nogeni c health effects. A hazard quotient is calculated by dividing the exposure |evel by the
reference dose (RfFD) or other suitable benchmark for non-carcinogenic health effects for an individua
conmpound. Reference doses have been devel oped by EPA to protect sensitive individuals over the course of
alifetime and they reflect a daily exposure level that is likely to be without an appreciable risk of an
adverse health effect. RfDs are derived from epi dem ol ogi cal or aninmal studies and incorporate
uncertainty factors to help ensure that adverse health effects will not occur. The hazard quotient is
often expressed as a single value (e.g. 0.3) indicating the ratio of the stated exposure as defined to
the reference dose value (in this exanple, the exposure as characterized is approxi mately one third of an
accept abl e exposure | evel for the given conpound). The hazard quotient is only considered additive for
conpounds that have the sane or simlar toxic endpoint and the sumis referred to as the hazard i ndex
(H). (For exanple: the hazard quotient for a conpound known to produce |iver danmage shoul d not be
added to a second whose toxic endpoint is kidney damage).

B. Sunmary of Baseline Ri sk Assessnent

Tabl es B-11 t hrough B-27 depict the carcinogenic and noncarci nogenic risk summary for the contam nants of
concern in each exposure pat hway described above

1. Gound Water

CCL source area

The average and reasonabl e maxi num exposure case carci nogenic risks associated with the potential future
ingestion of ground water were approxi mately 2 x 10[-2] and 2 x 10[-1], respectively. 1,1,

Di chl or oet hene, tetrachl oroet hene and vinyl chloride conprise the majority of the risk for both the
average and reasonabl e worst case scenarios. Qher chem cals which contributed a risk of greater than
one inone mllion (1 x 10[-6]) were benzene; 1,1 dichloroethane; methylene chloride; 1,2 dichloroethane
met hyl ene chloride; 1,1,2 trichloroethane, trichloroethene, bis (2-ethyl hexyl)phthal ate, chlordane and
arsenic

For noncarci nogenic effects, the average and reasonabl e naxi nrum exposure case Hazard | ndi ces exceeded one
for the toxic endpoints of liver, skin and ki dney. 1,2 D chloroethene, methylene chloride

tetrachl orethene, 1,1,1 trichloroethane and chl ordane were najor contam nants for the liver. Acetone and
cadmi um were the maj or contam nants for the kidney. Arsenic was the major contam nant for the skin



PAC source area

The average and reasonabl e maxi num exposure case carci nogeni c risks associated with the potential future
i ngestion of groundwater were approxi mately 6 x 10[-3] and 1 x 10[-2], respectively. Arsenic was the
maj or contributor to the risks. One other contam nant, tetrachl oroethene, contributed a risk greater than
one in one mllion

For noncarci nogenic effects, the average and reasonabl e maxi mum exposure case Hazard | ndi ces exceeded one
for the toxic endpoints of liver and skin. Acetone and arsenic were the major contributors to the liver
and skin Hazard Indices, respectively.

CCL downgradi ent area

The average and reasonabl e maxi mum exposure case carcinogeni c risks were approxinately 4 x 10[-4] and 2 x
10[- 3], respectively. Tetrachl oroethene, vinyl chloride and arsenic contributed to the najority of the

ri sks. Benzene, 1,2 dichloroethane, trichloroethene and bi s(2-ethyl hexyl) phthal ate each contributed a
risk greater than one in one mllion

For noncarcinogenic effects, the average Hazard I ndex exceeded one for the toxic endpoint of skin based
on the presence of arsenic. The maxi num Hazard | ndi ces were exceeded for the toxic endpoints of liver

skin and gastrointestinal tract. 1,1 Dichloroethene and tetrachl oroethene were the nmajor contributors to
the liver Hazard Index, and arsenic and copper to the skin and gastrointestinal endpoints, respectively.

PAC downgr adi ent area

The average and reasonabl e maxi num exposure case carcinogenic risk were approxinmately 1 x 10[-4] and 4 X
10[-4], respectively. Arsenic contributed to the majority of the risk. Benzene and trichloroethene each
contributed a risk greater than one in one mllion

For noncarcinogenic effects, the average Hazard | ndex did not exceed one. For the reasonabl e naxi num
exposure case, the Hazard I ndex exceeded one for the toxic endpoint of skin based on the presence of

arseni c

2. Surface Water - Bl ackstone River

The reasonabl e maxi mum exposure case carcinogeni c risks associated with the potential current and future
recreational use were approximately 1 x 10[-7] and 1 x 10[-6], respectively.

For noncarcinogenic effects, the Hazard I ndex was wel| bel ow one

3. Sedinment - Brook A

The average and reasonabl e maxi num exposure case carci nogenic risks associated with exposure to Brook A
were approximately 1 x 10[-6] and 3 x 10[6], respectively.

For noncarcinogenic effects, the Hazard I ndex was wel| bel ow one

4. Soi

CCL source area - tank farm

The average and reasonabl e maxi num exposure case carcinogenic risks associated with exposure to the soils
for future residents was approximately 3 x 10[-3] and 3 x 10[-2], respectively. Tetrachl oroethene in
subsurface soils was the major contributor to the risk

For noncarci nogenic effects the Hazard Indices for the average and reasonabl e maxi mum exposure scenario
for future residents were 35 and 382, respectively. Tetrachl oroethene was the najor contributor to the

Hazard | ndex.

The average and maxi mum car ci nogeni c ri sks associated with the adult worker were approximately 3 x 10[ - 5]
and 3 x 10[-4] respectively. The average and maxi nrum Hazard I ndices were 4.7 and .43, respectively.

CCL source area - O Toole Property

The average and reasonabl e maxi num exposure case carci nogenic risks associated with exposure to the soils
for future residents were 8 x 10[-5], and 6 x 10[-5], respectively. The risks to workers was



approximately 3 x 10[-7] for both the average and maxi num cases.

For noncarci nogenic effects, the Hazard Indices for the average and reasonabl e maxi num exposure were wel |
bel ow one for all potentially exposed popul ati ons.

PAC facility

The average and reasonabl e maxi num exposure case carci nogenic risks associated with exposure to soils for
future residents were approximately 1 x 10[-4] and 4 x 10[-5], respectively.

For noncarci nogenic effects, the Hazard Indices for the average and reasonabl e maxi mum exposure for
future residents were well below one for all potentially exposed popul ations.

In sumrary, predicted carcinogenic health risks assum ng the future use of ground water, fell outside
EPA's risk range at three of the four areas evaluated: CCL Source, PAC Source and CCL Downgradi ent.
Unaccept abl e Hazard Indices were also estimated at these three areas.

The nmaxi mum predi cted carcinogenic risk and Hazard Index for the Bl ackstone River are within EPA' s
accept abl e range.

The maxi mum predi cted carcinogenic risk and Hazard Index for Brook A are within EPA s acceptabl e range

The predicted carcinogenic risks and Hazard Index for contact with soils fell outside EPA's risk range at
the CCL Facility. The maxi mum predicted carcinogenic risk and Hazard Index for the other two soils areas
eval uated (PAC Facility and O Tool e Property) are within EPA' s acceptabl e range

Actual or threatened rel eases of hazardous substances fromQU 1, if not addressed by inplenenting the
response action selected in this ROD, nmay present an i nmnent and substantial endangernent to public
health, welfare, or the environment. Specifically, the potential future use of contam nated ground water
t hroughout QU 1, including the Quinnville wellfield, and exposure to soils at the CCL source area pose
threats to public health.

C. Ecol ogi cal Assessnent

Measur ed concentrations of conpounds in ground water, surface water and sedinents were conpared to
benchmark criteria (i.e. protective guidelines). Due to the limted nunber of surface water sanples
collected fromthe Bl ackstone River within the QU, this conparison for the river was eval uated using
contam nant concentrations in ground water wells adjacent to the river. Gound water concentrations for
several volatile organic conpounds (VOCs) and inorgani cs exceeded the respective benchmark criteria.
However, dilution by the river water is likely to decrease actual surface water concentrations to levels
bel ow benchrmark criteria. The results of the Ecol ogi cal Assessnent (EA) are listed in Tables B-28

t hr ough B- 31.

The prinmary objective of the EA was to characterize, qualify and quantify the current and potenti al
environnental risks associated with exposure to QU 1 derived contam nation of soil, sedinment and surface
water, if no renedial action is taken within QU 1.

The EA is conprised of five major conponents: 1) Hazard Identification (Problem Formul ation), 2)
Exposure Assessment, 3) Toxicity Assessnent, 4) Risk Characterization, and 5) Uncertainties and
Limtations. EPA selected 39 contami nants, detected throughout QU 1, which either occurred in ground

wat er di scharging to the Bl ackstone R ver, Brook A surface water and sedinents or surficial soils. These
contami nants were of concern in addressing environmental risk at QU 1. Indicator species were sel ected
based upon previous reports, literature searches, and field observations. A qualitative evaluation of
risks to indicator species was conpl eted based on the integration of QU 1 sanpling data, habitat, feeding
and behavi oral characteristics of indicator species, potential relationships between these species, the
exposure assessnent, and toxicity information

Concentrations of a nunmber of contami nants of concern detected in Brook A sedinments exceeded the
benchmark criteria. However, Brook A does not provide likely or valuable habitat for ecol ogica
receptors based on its |ocation and epheneral nature.

A qualitative risk description for upland soils was conpleted. Wile potential upland habitat is |ocated
within QU 1, it is conprised of a few snall separated parcels located in an industrial setting, thus
reducing the habitat potential and value. |In addition, the |locations of these small parcels do not
overl ap known or suspected soil contam nated areas. Hone ranges for receptors inhabiting these parcels
may mininally overlap for snall mamral s or woul d be used infrequently by |arger species.



I'n conclusion, based on this assessnent, it is not likely that the contam nants found within QU 1 wll
cause significant inpacts to terrestrial or aquatic popul ati ons.

VI1. DEVELOPMENT AND SCREENI NG OF ALTERNATI VES
A, Statutory Requirenents/Response hjectives

Under its legal authorities, EPA's primary responsibility at Superfund sites is to undertake renedi al
actions that are protective of human health and the environment. |In addition, Section 121 of CERCLA
establ i shes several other statutory requirenents and preferences, including: a requirement that EPA s
renmedi al action, when conplete, nmust conply with all federal and nore stringent state environnental
standards, requirenents, criteria or limtations, unless a waiver is invoked; a requirenment that EPA
select a renedial action that is cost-effective and that utilizes pernmanent solutions and alternative
treatnment technol ogi es or resource recovery technol ogi es to the maxi numextent practicable; and a
preference for renedies in which treatment which permanently and significantly reduces the vol une,
toxicity or nobility of the hazardous substances is a principal element over renedies not involving such
treatment. Response alternatives were devel oped to be consistent with these Congressi onal mandates.

Based on prelimnary information relating to types of contam nants, environnental nedia of concern, and
potential exposure pathways, renedial action objectives were developed to aid in the devel opnent and
screeni ng of alternatives. These renedial action objectives were developed to nitigate existing and
future potential threats to public health and the environnent. These response objectives were:

1. Mninize/nmtigate the mass of contam nants at the source,

2. Prevent further migration of contaminants fromthe sources to potential receptors and downgradi ent
areas, including the Bl ackstone River,

3. Prevent ingestion/contact of ground water contami nated with carcinogens at |levels in excess of
Maxi mum Cont am nant Levels (MCLs) and a total excess cancer risk of greater than 1 x 10[-4] to 1 x
10[ - 6],

4. Prevent ingestion of/contact with ground water contam nated with noncarci nogens at |evels greater
than MCLs, heal th-based Applicable or Relevant and Appropriate Requirenents (ARARs) and a total
hazard i ndex greater than 1,

5. Restore the contam nated ground water in the aquifer, fromthe source to the outer boundary of the
contam nant plunes, to a level protective of human health and the environment as soon as practicabl e,

6. Prevent the | eaching of contami nants fromthe soil that would result in ground water contam nation
in excess of health and risk-based ARARs, and

7. Ensure a coordinated renedi ati on between all points of source contami nation, such that restorati on of
QU 1 is achieved as soon as practicable.

In response to the remedi al action objectives, general response actions were identified. These actions
for ground water and soil at QU 1 included the following: No Action, Limted Action, Containment,
In-situ Treatnment, Collection/Renoval, Treatnent, and Di scharge/ D sposal.

Al though the river is a receptor of QU 1 contami nation, renedi ati on of the Blackstone River itself is not
a renedi al action objective under this Superfund action. Hstorically, the river has been subjected to
contami nation fromvarious non-site related sources, as evidenced by its current dass C designation.
Such contam nation is beyond the scope of any QU 1 renedial action. However, low levels of QU 1

contami nants currently discharge into the river. The evaluation of alternatives in the FS considered
technol ogies for QU 1 which will mtigate, to the extent practicable, this discharge by extracting CCL
downgr adi ent ground water contam nated with VOCs, thereby reducing the discharge of QU 1 contam nants

to the river.

Simlarly, the Quinnville wellfield is a receptor of QU 1 related contani nati on. However, no active
restoration/renedial action is contenplated at the Quinnville wellfield. Prior to closure in 1979,
punpi ng of the wellfield drew QU 1 contam nants under the Bl ackstone River. Since its closure, residual
contanm nation at the wellfield has been naturally attenuating to health-based standards, based on the
1988 ground water quality data. Active restoration at the wellfield may draw contam nants fromthe
nearby J. M MIls Landfill (designated as QU 2). Therefore, the evaluation of alternatives for QU 1
included a nonitoring programto ensure that the observed natural attenuation continues, and
institutional controls to ensure that there is no use or hydrologic alteration of ground water at the
wellfield until risks at the nearby J.M MIlls Landfill are identified and addressed.

B. Technol ogy and Alternative Devel opnent and Screening

CERCLA and the NCP set forth the process by which renedial actions are evaluated and selected. In
accordance with these requirenments, a range of alternatives were devel oped for QU 1.



Wth respect to source control response actions, the R /FS devel oped a range of alternatives in which
treatment that reduces the toxicity, mobility, or volume of the hazardous substances is a principa

el ement. These alternatives included options that renove or destroy hazardous substances to the maxi num
extent feasible, thereby elimnating or ninimzing, to the degree possible, the need for long term
managenment. These alternatives al so included options that, while treating the principal threats posed by
QU 1, vary in the degree of treatnent enployed and the quantities and characteristics of the treatnment
residual s and untreated waste that nust be nanaged. These alternatives also included those that involve
little or no treatment but provided protection through engineering and institutional controls, and a no
action alternative

Wth respect to groundwater response actions, the R /FS devel oped a i mted nunber of renmedia
alternatives that attain QU 1 specific renediation levels within different tinmeframes using different
t echnol ogi es, and a no action alternative

As discussed in sections 3, 4 and 5 of the FS, the FS identified, assessed and screened technol ogi es
based on inplenentability, effectiveness and cost. Approxi mately 60 technol ogi es were determ ned to be
potentially applicable to the renmedial response objectives. This assessnent retained certain

technol ogies and |l ed to the devel opnment of a nunber of process options which were further evaluated in
the FS

In order to assenble alternatives, section 6.1 of the FS assenbl ed remedi al technol ogi es and process
options into renedial alternative elenments for both the CCL and PAC renedi ati on areas. Seven renedi al
alternative el enents were devel oped for each of the renediation areas. These renedial alternative

el ements were screened based on inplenentability, effectiveness and cost, as described in Section
300.430(€e) (4) of the NCP. The renedial alternative elenents for each renediation area that were retained
fromthe screening process were then conbined to formrenedial alternatives for the entire operable unit,
addr essing source control and rmanagenent of mgrati on considerations.

From this screening and conbi nation process, six alternatives were retained for detailed analysis. Table
B-32 identifies these alternatives, which are al so di scussed in section VII|., bel ow

VI11. DESCRI PTI ON OF ALTERNATI VES

This Section provides a narrative summary of each alternative evaluated. A detailed tabular assessnent
of each alternative can be found in Table 8-1 of the Feasibility Study.

A Aternative 1: No-Action
. Envi ronnent al rnoni tori ng

This alternative was evaluated in detail in the FS as required by CERCLA, to serve as a baseline for
conparison with the other remedial alternatives under consideration. Under this alternative, there would
be no renedial action of any of the contam nated nedia found at QU 1; however, the no-action alternative
woul d include |long-termnonitoring of existing ground water nonitoring wells |located within the CCL and
PAC renedi ati on areas and the Quinnville wellfield.

The objectives of the environmental nonitoring programare to eval uate whether the natural attenuation
processes of bi odegradation, oxidation, and dilution within the aquifer are reduci ng contan nant
concentrations and to nonitor the migration of contanination fromthe source areas.

This alternative would rely solely on natural attenuation to reduce contam nant concentrations at QU 1.
Wil e natural attenuation is occurring to sonme extent at QU 1, it is not known if these natural processes
wi Il reduce the concentrations of QU 1 contamnants to levels that are protective of human health and the
envi ronnent throughout QU 1. The alternative could be inplenmented easily at a relatively | ow cost, but
woul d rmaxi m ze the anount of tine needed to achieve renedial action objectives for ground water because
contam nant | eaching fromsoil would act as a continuing source of contam nation

Estimated Time for Design and Construction: 0 years

Estimated Time for Restoration: 30+ years for entire QU 1

Estimated Capital Costs: $0

Estimated Qperation and Mai nt enance: $980, 000 (net present Wrth)

Estimated Total Costs: $980,000 (net present worth, assum ng 7% di scount rate)



B. Alternative 2. Limted Action

. Envi ronnental nonitoring,
. Institutional controls, and
. Focused i nvesti gati on.

This alternative would include the | ong-termenvironnental nonitoring of ground water as described in
Alternative 1, and would establish institutional controls to prevent its future use, as well as prevent
direct contact or exposure to contam nated soils, and provide a focused investigation to further
characterize the extent and source of VOC contami nants detected in the PAC downgradi ent area.

Institutional controls would be required to prevent the use or hydrologic alteration of ground water
t hroughout QU 1, including the Quinnville wellfield, and prevent direct contact to or exposure to
contami nated soils in areas where such soils exceed EPA s risk range.

The focused field investigati on of the PAC downgradi ent area would include installation of new nonitoring
wel | clusters, sanpling and anal ysis of ground water, and investigation of potential contaninant sources
i mpacting the PAC downgradi ent area. Based on the findings of the investigation, further response
actions nmay be required.

Estimated Time for Design and Construction: 1 years

Estimated Time for Restoration: 30+ years for entire QU 1
Estimated Capital Costs: $119, 000

Estimated Qperation and Mai ntenance Costs: $1, 154,000 (net present worth)

Esti mated Total Costs: $1, 273, 000 (net present worth, assuming 7% di scount rate)

C. Aternative 3: Source Control

CCL renedi ati on area:

. Excavati on (manhol es and catch basins),

* Cappi ng,

. Soil venting of source soils and treatnent,

. Source area ground water extraction,

. G ound water treatment and di scharge,

. Institutional controls throughout the CCL renediation area, and
. Envi ronment al noni toring.

PAC renedi ati on area:

. Excavati on and di sposal of |eachfields soils,
. Institutional controls throughout the PAC renediation area, and
. Focused i nvestigation.

This alternative involves source control actions to limt the mgration of contam nants. Source control
at the CCL renediation area woul d include excavating contam nated soils in tw catch basins and one
manhol e, cappi ng source soils, venting vadose zone soils, and extracting and treating source area ground
water via an air stripping process with discharge of the treated ground water to the Narragansett Bay
Conmi ssion (NBC) Privatel y-Omed Treat ment Wrks (POTW via the |ocal sewer interceptor |ocated on-site.

Source control at the PAC renedi ati on area woul d consi st of excavating the two | eachfields and conducting
a focused investigation of the PAC downgradi ent area.

Like Alternative 2, this alternative would include the | ong-termenvironmental nonitoring of ground water
and institutional controls to prevent the future use of ground water, as well as prevent direct contact
or exposure to contam nated soils, and provide a focused investigation of VOC contam nants detected in



t he PAC downgradi ent area. Renediation of ground water downgradi ent of the CCL and PAC source areas
woul d rely on natural attenuation of the contam nants.

Estinmated Tinme for Design and Construction: 2 years
Esti mated Tine for Restoration: 4 years at PAC source,
6 years at PAC downgradient, 12 years at CCL source, 12 years at CCL downgradi ent
Esti mat ed Capital Costs: $1, 614, 000
Estinmated Qperation and Mai ntenance Costs: $4, 638,000 (net present worth)
Estinmated Total Costs: $6,252,000 (net present worth, assum ng 7% di scount rate)

D. Aternative 4. Enhanced Source Control

CCL renedi ati on area:

. Excavati on (manhol es and catch basins),

* Cappi ng,

. Soil venting of source soils and treatnent,

. Source area ground water extraction,

. G ound water treatment and di scharge,

. Institutional controls throughout the CCL renediation area, and
. Envi ronnental nonitoring.

PAC renedi ati on area:

. Soi | excavation, disposal and |eachfield reconstruction,

. In-situ oxidation treatnent of ground water,

. Envi ronnental nonitoring,

. Institutional controls throughout the PAC renediation area, and
. Focused i nvestigation.

The enhanced source control alternative would include all the renmedial actions described in Alternative 3
for the CCL renedi ation area; however, at the PAC renediation area, this alternative would conbine the
source control renedial actions described in Alternative 3 with in-situ treatment of ground water.
In-situ oxidation would be used to reduce the nobility of arsenic in ground water mgrating fromthe PAC
|l eachfields. Institutional controls, environnental nonitoring, and a focused investigation would be
conducted as described in Alternative 3.

Estimated Time for Design and Construction: 3 years
Estimated Time for Restoration:
1 year at PAC source, 6 years at PAC downgradi ent
12 years at CCL source, 12 years at CCL downgradi ent
Estimated Capital Costs: $1,676, 000
Estinmated Qperation and Mai ntenance Costs: $4,859,000 (net present worth)
Estimated Total Cost: $6,535,000 (net present worth, assum ng 7% di scount rate)

E. Aternative 5: Enhanced Source Control and CCL Area Managenent of M gration

CCL renedi ati on area:

. Excavati on (manhol es and catch basins),
. Cappi ng,
. Soil venting of source area soils,

. Source area ground water extraction, treatnent and di scharge to POTW



. Downgr adi ent area ground water extraction with direct POTWdi schar ge,

. Natural attenuation of the Quinnville wellfield,
. Institutional controls throughout the CCL renediation area, and
. Envi ronnent al noni tori ng.

PAC renedi ati on area:

. Excavation, disposal and reconstruction of the |eachfields,
. In-situ oxidation treatnent of the PAC source,

. Nat ural attenuation of the PAC downgradi ent ground water,

. Institutional controls throughout the PAC renediation area,
. Focused investigation of the PAC downgradi ent area, and

. Envi ronnent al noni t ori ng.

Alternative 5 includes the renedial elenents described in Alternative 4 for the PAC and CCL renediation
areas. Alternative 5 also includes extraction and treatnent of the CCL downgradi ent ground water.
Recovery of the ground water plune that has migrated fromthe CCL source area toward the Bl ackstone R ver
woul d be acconplished by a multi-well recovery systemsouth of Martin Street. Because ground water

noni tori ng of downgradi ent wells has indicated that downgradi ent concentrations of total VOCs are bel ow
levels required for discharge to the POTW this recovered ground water would be directly di scharged

wi thout pretreatment to the POTWvia the sewer.

Estimated Time for Design and Construction: 3 years
Estimated Time for Restoration:
1 year at PAC source, 6 years at PAC downgradi ent
12 years at CCL source, 6 years at CCL downgradi ent
Estimated Capital Costs: $1,901, 000
Esti mat ed Operation and Mai ntenance Costs: $5,350,000 (net present worth)
Esti mated Total Cost: $7,251,000 (net present worth, assuming 7% di scount rate)

F. Aternative 6: Enhanced Source Control and CCL/ PAC Area Managenent of M gration

CCL renedi ati on area:

. Excavati on (manhol es and catch basins),

* Cappi ng,

. Soil venting of source area soils,

. Source area ground water extraction and treatnent

. Downgr adi ent area ground water extraction with direct POTWdi schar ge,
. Natural attenuation of the Quinnville wellfield,

. Institutional controls throughout the CCL renediation area, and

. Envi ronnent al noni tori ng.

PAC renedi ati on area:
. Excavation, disposal and reconstruction of the |eachfields,
. In-situ oxidation treatnent of the PAC source,

. PAC downgr adi ent ground water extraction and direct POTWdi scharge,



. Institutional controls throughout the PAC renediation area,
. Focused investigation, and
. Envi ronnent al rnoni tori ng

This alternative would conbine the renedial action elenents of Alternative 5 wth additional extract ion
and direct discharge of PAC downgradient ground water to the POTWvia the sewer. A multi-well system
woul d be used to punp contam nated ground water in the PAC downgradi ent area pending the results of the
focused investigation. Based on previous nonitoring results, this extracted ground water coul d be

di scharged directly to the POTWvia the sewer without pretreatnent. Ceanup timefranmes for the PAC
downgr adi ent area woul d be reduced to three years, as opposed to six years under natural attenuation

Estimated Time for Design and Construction: 3 years
Estimated Time for Restoration
1 year at PAC source, 3 years at PAC downgradi ent
12 years at CCL source, 6 years at CCL downgradi ent
Estimated Capital Costs: $1,969, 000
Esti mat ed Operation and Mai ntenance Costs: $5,465,000 (net present worth)
Estimated Total Cost: $7,434,000 (net present worth, assumi ng 7% di scount rate)

I X SUMVARY CF THE COVPARATI VE ANALYSI S OF ALTERNATI VES

Section 121(b) (1) of CERCLA presents several factors that at a minimumEPA is required to consider inits
assessnent of alternatives. Building upon these specific statutory nandates, the National Contingency
Plan articulates nine evaluation criteria to be used in assessing the individual renedial alternatives

A detail ed analysis was perforned on the alternatives using the nine evaluation criteria in order to
select an QU 1 renedy. The following is a sumrary of the conparison of each alternative's strength and
weakness with respect to the nine evaluation criteria. These criteria are sunmarized as foll ows:

Threshold Griteria

The two threshold criteria described bel ow nust be net in order for the alternatives to be eligible for
sel ection in accordance with the NCP

1. Overall protection of human health and the environment addresses whether or not a renmedy provides
adequat e protection and describes how risks posed through each pathway are elimnated, reduced or
controll ed through treatnent, engineering controls, or institutional controls.

2. Conpliance with applicable or relevant and appropriate requirements (ARARS) addresses whet her or not
arenedy will neet all of the ARARs of other Federal and State environmental |aws and/or provide
grounds for invoking a waiver

Primary Bal ancing Criteria

The following five criteria are utilized to conpare and evaluate the el enents of one alternative to
anot her that neet the threshold criteria.

3. Long-termeffectiveness and pernmanence addresses the criteria that are utilized to assess
alternatives for the long-termeffectiveness and pernanence they afford, along with the degree of
certainty that they will prove successful

4. Reduction of toxicity, nmobility, or volume through treatnent addresses the degree to which
alternatives enploy recycling or treatnment that reduces toxicity, nobility, or volume, including how
treatment is used to address the principal threats posed by the site

5. Short termeffectiveness addresses the period of tine needed to achieve protection and any adverse
i mpacts on human health and the environment that may be posed during the construction and
i mpl ement ation period, until cleanup goals are achieved.

6. Inplementability addresses the technical and adm nistrative feasibility of a renedy, including the
availability of naterials and services needed to inplenment a particular option

7. Cost includes estimated capital and Qperation Miintenance (O&\) costs, as well as present-worth
costs.



Modi fying Oriteria

The nodifying criteria are used on the final evaluation of renedial alternatives generally after EPA has
recei ved public comrent on the RI/FS and Proposed Pl an.

8. State acceptance addresses the State's position and key concerns related to the preferred alternative
and other alternatives, and the State's comments on ARARs or the proposed use of waivers.

9. Community acceptance addresses the public's general response to the alternatives described in the
Proposed Plan and RI/FS report.

A detail ed tabul ar assessnment of each alternative according to the nine criteria can be found in Table
7-2, 7-5, 7-8, 7-11, 7-14, and 7-17 of the Feasibility Study.

Fol | owi ng the detailed anal ysis of each individual alternative, a conparative analysis, focusing on the
rel ati ve perfornance of each alternative against the nine criteria, was conducted. This conparative

anal ysis can be found in Table 8-1 of the Feasibility Study.

The section bel ow presents the nine criteria and a brief narrative summary of the alternatives and the
strengths and weaknesses according to the detailed and conparative anal ysis.

1. Overall Protection of Human Health and the Environnent

Alternative 1 is not protective, in that it provides for no remedial action, and does not inpose
institutional controls throughout QU 1 to prevent potential future exposures to contam nants. The

remai ning alternatives all include institutional controls. Each of these renedies is nore protective
than Alternative 1 to the extent that the necessary institutional controls are acquired and naintai ned
for the tine necessary to restore the soils and ground water under each alternative. Institutiona
controls will not prevent the further nigration of contam nants throughout QU 1 or beyond its boundaries.
The typical institutional controls, such as deed restrictions on excavation and use of ground water, nust
be readily enforceable by both private parties and governmental agencies to be effective. Such controls
al so depend on cooperation of adjacent property owners, which nmake their acquisition and mai nt enance
questionable at QU 1. Considering the magnitude of risk at the PAC and CCL source areas, and the
geographi c extent of the CCL downgradi ent area, institutional controls, by thenselves, are questionable
intheir ability to provide adequate protectiveness at OQJ 1. Therefore, alternatives 2, 3, and 4, which
rely solely on institutional controls and natural attenuation in areas where risk is denonstrated to be
outside EPA s acceptable risk range, are less protective than Alternative 5 and Al ternative 6, which
actively restore the soils and ground water in all areas where these media are outside the risk range
The active response measures in these two alternatives greatly reduce the amount of tinme for which
institutional controls nust be relied upon at QU 1.

Alternative 6 also calls for active restoration at the PAC downgradient area. The risk at the PAC
downgradient area is currently within EPA's acceptabl e risk range, when EPA's ri sk nmanagenent factor for
arsenic is incorporated (see notation on Table I). As such, the additional measures proposed at the PAC
downgr adi ent area under Alternative 6 do not provide for quicker attainnent of EPA' s renedi al response
objectives at QU 1. Therefore, Alternative 5 and Alternative 6 are equally protective under this
criterion.

2. Conpliance with ARARs

Alternatives 1 and 2 would not neet ARARs because they woul d all ow contam nation throughout QU 1 to
continue to spread to downgradi ent areas, resulting in further exceedances of chemical -specific ARARs.
Alternative 3 all ows exceedances of chenical -specific ARARs to continue and spread at the PAC renediation
area and the CCL downgradient area until such time as natural attenuation restores the soils and ground
water in these areas. In Aternative 4, such exceedances are limted to the CCL downgradi ent area and

t he PAC downgr adi ent ar ea.

Alternative 5 and Alternative 6 both attain all Federal and State ARARs. Alternative 6 provides that
ground water at the PAC downgradi ent area would be restored to MCLs in three years, as opposed to six
years under Alternative 5; however, the risk at the PAC downgradient area is currently within EPA' s
acceptabl e risk range, considering the Agency's risk nmanagenent factor for arsenic. Therefore, the
required tinmefrane for Alternative 5 to attain ARARs at the PAC downgradient area is acceptable to EPA

3. long-term Effectiveness and Permanence

Each alternative provides for reduction of risks at QU 1 at the conpletion of the renedial action;



however, under Alternative 1, the risks at QU 1 are present until such tine as natural attenuation
restores soils and ground water within QU 1. Alternative 2 mtigates these risks solely through
institutional controls. Alternatives 3 and 4 further reduce risks through active restoration of the CCL
and/ or PAC source areas; however, the CCL downgradi ent risks are not addressed, except through
institutional controls. Alternative 5 reduces contam hants as soon as practicable in all areas of
contamination within QU 1 that are currently known to be exceeding EPA's risk range. Wile Aternative 6
provides for faster cleanup in the PAC downgradient area, it does not restore this portion of QU1 to
EPA' s acceptable risk range any faster than Alternative 5, since the risk at the PAC downgradient area is
within EPA s acceptable risk range, considering the Agency's risk managenent factor for arsenic.

4. Reduction of Toxicity, Mbility, or Volunme through Treatnent

Wth the exception of Alternatives 1 and 2, all the alternatives evaluated in the FS would provide for
the reduction of toxicity, mobility or volune of site contami nants through treatnent since all would

enpl oy some degree of treatment prior to discharge or disposal. Aternative 3 includes treatnent only at
the CCL source area. Alternative 4 provides for treatnent at both the CCL and PAC source areas.
Alternative 5 and Alternative 6 provide for no further treatnent than Alternative 4. Alternative 5 and
Alternative 6 provide for further recovery of contam nated ground water in the CCL or CCL and PAC

downgr adi ent areas, respectively; however, such ground water would not require pretreatnment prior to POTW
di schar ge.

5. Short-term Effectiveness

Alternative 1, which consists solely of natural attenuation, provides for no protection of the community
until cleanup levels are achieved. Alternative 2 provides for nore protection of the community only to
the extent that institutional controls are effectively inplenented and naintained. Alternatives 3 and 4
are nore protective of the community during renedial actions, because their active restorati on processes
at the source areas provide for a shorter tine period when risks are unacceptabl e; however, both these
remedi es continue to rely solely on institutional controls to reduce risks for portions of QU 1 where
risks are outside EPA's acceptable risk range. Alternative 5 and Alternative 6 provide for nmaxi mum
reduction of risks to the community, by inplenenting institutional controls and providing for the

qui ckest practicable restoration of those contam nated areas that are outside of EPA s acceptable risk
range. Since the risk presented at the PAC downgradient area is within EPA's acceptabl e risk range,
consi dering the Agency's risk nanagenent factor for arsenic, any additional risk reduction provided by
Alternative 6 is not required to achieve levels that are protective of human health and the environnent.
Because of the potential for release of contaminants during the excavation activities, engineering
precautions would be taken to mninize the potential for contaninant rel eases to ensure short-term
protection of site workers, nearby industries' workers, and area residents during cleanup rel ated
activities.

6. lnplenmentability

Al aspects of Alternative 5's source control and nanagenent of mgration are inplenentable and have been
used successfully at other hazardous waste sites. In-situ oxidation is innovative in environnental

cl eanups, and pilot testing will ensure optinal treatnent. The technologies required for Alternative 5
and alternatives 3, 4 and 6, which involve on-site air stripping, soil vapor extraction, carbon
adsorption, and punping of ground water, are readily inplenmentable, and have been successfully used at

ot her Superfund sites.

Alternatives 3, 4, and 6, and Alternative 5, all involve discharge to the |local POTWvia the sewer
located on-site. Discharge to the POTWw || involve connecting to the Narragansett Bay Comm ssion (NBC
sewer interceptor, located in the immediate vicinity of the CCL renediation area, and will be treated at
Bucklin Point Wastewater Treatnent Facility in East Providence, Rhode |sland. Based on current
information obtained fromR DEM the Narragansett Bay Commi ssion treatnent facility is in conpliance wth
state regul ations. Based on information presented in the FS, NBC i ndicated that the discharge rates

woul d likely be acceptable and woul d not exceed the design capacity of the interceptor or the treatment
facility, pending submttal of design specifications. Therefore, discharge to the POTWis considered to
be fully inpl enentable.



7. Cost

A conparison of the estimated total present worth costs (based on a 7 percent discount) for each
alternative is as foll ows:

Tot al
Tot al Qperation &

Al ternative Capi t al Mai nt enance Total Costs
#1 $0 $ 901, 000 $ 980, 000
#2 $ 119, 000 $ 1, 154, 000 $ 1,273,000
#3 $ 1, 614, 000 $ 4,638, 000 $ 6,252, 000
#4 $ 1,676, 000 $ 4,859, 000 $ 6, 535, 000
#5 $ 1,901, 000 $ 5, 350, 000 $ 7, 251, 000
#6 $ 1, 969, 000 $ 5, 465, 000 $ 7,434,000

8. State Acceptance

The Rhode I|sland Departnent of Environmental Managenent (RIDEM has been actively involved with the Site,
and particularly QU 1, during the devel opment of the RI/FS and this Record of Deci sion.

RI DEM submitted comments on EPA's Preferred A ternative during the public comment period. |n summary,
RI DEM general |y supports the alternative selected by EPA. R DEM expressed concern that the focused
investigation in the PAC downgradi ent area should not foreclose the possibility of any future R DEM
action in this portion of QU 1. R DEMalso favors "triggering" nechanisns that woul d describe the

ci rcunst ances under which active restoration nay be required at the PAC downgradi ent area.

A summary of these and other R DEM comments, and EPA's responses, are included in the Responsiveness
Summary, attached as Appendix C to this ROD.

RI DEM has revi ewed this docunent and concurs with the alternative selected for the renedy as docunent ed
in the attached Decl aration of State Concurrence (Appendix D).

9. Comunity Acceptance

The comments received by the comunity, potentially responsible parties, and | ocal governnents, are
summari zed and responded to in the Responsiveness Summary attached to the ROD as Appendi x C

The Town of Cunberland, a citizen, two citizen organizations, and three potentially responsible parties
subnmitted comments. Major comments are sunmarized bel ow

. The Town of Cunberland expressed concerns about the reconstruction of the Martin Street well
field and requested further studies on contam nation inpacting the Lenox Street well.

. One citizen was concerned about worker safety issues at the CCL plant.
. The Bl ackstone Vall ey Tourist Council stated a preference for Alternative 6.
. Save the Bay supported Alternative 5 while expressing a preference for Aliternative 6, if,

after the results of the focused investigation are understood, the PAC downgradient area is
found to be outside of EPA' s acceptable risk range.

. CPC, International stated a preference for Alternative 3 (source control), and stated that
the preferred alternative woul d be unable to achieve cleanup levels. CPC further stated
that the EPA risk assessnment was fl awned.

. Lonza Inc. believes that the in-situ oxidation at the PAC facility should be attenpted on a
pil ot basis before EPA commits to full scale inplenentation. Lonza further stated that the
PAC downgradi ent area should be treated as a separate source and al so took issue with EPA
ri sk assessment assunptions.

. PAC, while concerned about business inpacts of renmedial actions on its property, generally
favored the preferred alternative.



X, THE SELECTED REMEDY

The remedy selected to address the contanmination identified in Operable Unit 1, of the Peterson/Puritan,
Inc. Siteis Alternative 5, Enhanced Source Control and CCL Area Managenent of Mgration. The renmedy
includes the foll owi ng conponents: the excavation and off-site disposal of source area soils, venting
with treatnent of source area soils, extraction and treatnent of the contani nated ground water, natural
attenuation of the PAC downgradi ent area and the Quinnville well field, institutional controls for ground
wat er use/ hydrol ogic alteration and contact with contam nated soils, environnental nonitoring and focused
investigation of contam nation at the PAC downgradi ent area.

The selected remedy is conprehensive in that it provides for both source control and managenent of
mgration conponents to be inplenented at QU 1. The approxinmate cl eanup tinmeframes for the sel ected
remedy are as follows: 12 years in the CCL source area, six years for the CCL downgradi ent area, six
years to naturally attenuate contam nants at PAC downgradi ent area, and one year for source control
neasures at the PAC source. The Quinnville wellfield ground water, currently estimated to be within
accept abl e contam nant | evel s under non-punping conditions, is expected to continue to attenuate

t hroughout the duration of the cleanup.

A InterimGound Water C eanup Levels

Interimcleanup | evel s have been established in ground water for all contam nants of concern identified
in the Baseline Ri sk Assessnment found to pose an unacceptable risk to either public health or the
environnent. Interimcleanup | evels have been set based on the ARARs (e.g., Drinking Water Maxi mum

Cont ami nant Level Goals (MCLGs) and MCLs) as available, or other suitable criteria described bel ow

Peri odi c assessments of the protection afforded by remedial actions will be nade as the renedy is being
inpl enented and at the conpletion of the renedial action. At the tine that InterimGound Water O eanup
Levels identified in the ROD and new y pronul gated ARARs and nodified ARARs which call into question the
protectiveness of the renedy have been achi eved and have not been exceeded for a period of three
consecutive years, a risk assessnent shall be perforned on the residual ground water contanmination to
determ ne whether the renmedial action is protective. This risk assessnent of the residual ground water
contam nation shall follow EPA procedures and will assess the cunul ative carcinogeni c and

non- car ci nogeni ¢ risks posed by the ingestion of ground water and exposure to soils at QU 1. |If, after
review of the risk assessnent, the remedial action is not deternined to be protective by EPA the

remedi al action shall continue until either protective |evels are achieved, and are not exceeded for a
period of three consecutive years, or until the renmedy is otherw se deened protective. These protective
residual levels shall constitute the final cleanup levels for this Record of Decision and shall be

consi dered performance standards for any renedial action.

Because the aquifer under QU 1 is a dass |IB aquifer, which is a potential source of drinking water,
MCLs and non-zero MCLGs established under the Safe Drinking Water Act are ARARs.

Interimcleanup | evels for known, probable, and possible carcinogenic conpounds (O asses A, B, and O
have been established to protect against potential carcinogenic effects and to conformw th ARARs.
Because the MCLGs for Class A & B conpounds are set at zero and are thus not suitable for use as interim
cl eanup levels, MCLs and proposed MCLs have been selected as the interimcleanup |levels for these d asses
of conpounds. Because the MCLGs for the O ass C conmpounds are greater than zero, and can readily be
confirnmed, MCLGs and proposed MCLGs have been sel ected as the interimcleanup levels for Cass C
conmpounds. Wien neither a MCL or a non-zero MCLG exists, EPA has considered proposed MCLS or proposed
non-zero MCLGs in setting the interimcleanup |evel.

Interimcleanup levels for dass D and E conpounds (not classified, and no evidence of carcinogenicity)
have been established to protect against potential non-carcinogenic effects and to conformw th ARARs.
Because the MCLGs for these O asses are greater than zero and can readily be confirnmed, MCLGs and
proposed MCLGs have been selected as the interimcleanup |levels for these classes of conpounds.

In situations where a pronul gated State standard is nmore stringent than val ues established under the Safe
Drinking Water Act, the State standard was used as the interimcleanup level. |In the absence of an MCLG
an MCL, a proposed MCLG proposed MCL, State standard, or other suitable criteria to be considered (i.e.,
heal th advi sory, state guideline) an interimcleanup | evel was derived for each conpound havi ng

carci nogeni ¢ potential (dasses A B, and C conpounds) based on a 10[-6] excess cancer risk |evel per
conmpound consi dering the ingestion of contam nated ground water at QU 1. In the absence of the above
standards and criteria, interimcleanup levels for all other conpounds (O asses D and E) were established
based on a level that represents an acceptabl e exposure |level to which the human popul ation incl udi ng
sensitive subgroups nmay be exposed without adverse affect during a lifetinme or part of a lifetine,
incorporating an adequate margin of safety (hazard quotient = 1) considering the ingestion of
contanminated ground water at QU 1. |If a value described by any of the above methods was not capabl e of



bei ng detected with good precision and accuracy or was bel ow what was deened to be the background val ue
then the practical quantification limt or background val ue was used as appropriate for the Interim
G ound Water O eanup Level

Tabl e | bel ow summari zes the Interimd eanup Level s for carcinogeni c and non-carci nogeni c contam nants of
concern identified in ground water.

Wi le these interimcleanup levels are consistent with ARARs or suitable TBC criteria for ground water, a
curmul ative risk that could be posed by these conpounds nay exceed EPA s goals for renedial action.
Consequently, these levels are considered to be interimcleanup levels for ground water. At the tine
that these Interim Goundwater O eanup Levels identified in the ROD and newy promul gated ARARs and
nodi fi ed ARARs which call into question the protectiveness of the remedy have been achi eved and have not
been exceeded for a period of three consecutive years, a risk assessment shall be performed on the

resi dual ground water contam nation to deternine whether the renedial action is protective. This risk
assessnent of the residual ground water contam nation shall follow EPA procedures and will assess the
currul ati ve carci nogeni ¢ and non-carci nogeni ¢ risks posed by the ingestion of contam nated ground water

If, after review of the risk assessnent the renedial action is not determned to be protective by EPA
the remedial action shall continue until either protective |levels are achieved and are not exceeded for a
period of three consecutive years, or until the remedy is otherw se deened protective. These protective
residual levels shall constitute the final cleanup levels for this Record of Decision and shall be

consi dered performance standards for any renedial action

Al InterimGoundwater C eanup Levels identified in the ROD and newly pronul gated ARARs and nodifi ed
ARARs which call into question the protectiveness of the renedy and the protective levels deternmined as a
consequence of the risk assessnent of residual contam nation, nust be nmet at the conpletion of the
remedial action in all ground water within QU 1, including the Quinnville well field. EPA has estimated
that these ground water cleanup levels will be obtained within twelve years throughout all of QU 1.

B. Soil deanup Levels

Based upon data developed in the Rl and the Baseline R sk Assessnent, remedial measures to address risk
associ ated with possible exposure to source soils are not warranted because present and future risks are
within or bel ow EPA's acceptabl e carcinogenic risk range or for the non-carci nogens general ly bel ow a
Hazard I ndex of one. However, avail able data suggest that area soils are a prinmary source of rel ease of
VOCs to ground water. This phenonenon nay result in an unacceptable risk to those who consune

contam nated ground water. Therefore, cleanup |evels for soils were established to protect the aquifer
frompotential soil |eachate. The Summers Moddel, described in Section 1.4.2.3 of the Feasibility Study

was used to estimate residual soil |levels that are not expected to inpair future ground water quality.
The interimcleanup levels for ground water were used as input into the | eaching nmodel. |If the predicted
protective soil level was not capable of being detected with good precision and accuracy, then the

practical quantification limt was selected as the cleanup |level for soils. The table bel ow sunmari zes
the soil cleanup levels required to protect public health and the environment through restoration of the
aqui fer and were devel oped for the ground water contam nants of concern detected above the interimground
wat er cl eanup | evels.

These cleanup levels in soils are consistent with ARARs for ground water, attain EPA s risk managenent
goal for renedial actions, and have been determ ned by EPA to be protective. These cleanup |evels nust
be met at the conpletion of the renedial action at the CCL source area (tank farmand O Tool e property)
and the PAC source area

C. Description of Renedial Conponents
The following is a description of the renedial conponents of the selected remedy for QU 1. As previously
described, QU 1 is conprised of the CCL and PAC renedi ati on areas; these are further broken into the CCL

source and downgradi ent, and PAC source and downgradi ent areas, respectively.

The components of the CCL remediation area include:

. Excavati on (manhol es and catch basins),
. Cappi ng
. Soi |l venting of source area soils,

. Source area ground water extraction, treatnent and di scharge to POTWvia the sewer,



. Downgr adi ent area ground water extraction with direct POTWdi scharge via the sewer,

. Natural attenuation of ground water at the Quinnville wellfield,
. Institutional controls throughout the CCL renediation area, and
. Envi ronnent al noni tori ng.

The conponents of the PAC renediation area include:

. Excavation and di sposal of the l|eachfields and related soils,
. In-situ oxidation treatnent of the PAC source area,

. Nat ural attenuation of the PAC downgradi ent ground water,

. Institutional controls throughout the PAC renediation area,

. Focused investigation of the PAC downgradi ent area, and

. Envi ronnent al noni t ori ng.

Excavation: Excavation at the CCL area will consist of renoving soils at manhol es and catch basins.
These soils are contami nated with solvents and will be transported off-site for disposal at a

RCRA- approved di sposal facility. Excavation of these soils will renove a portion of the continuing source
of ground water contam nation.

Excavation at the PAC renedi ation area includes renoval of |eachfields #1 and #2 and surrounding soils to
a depth of approximately nine feet. Excavation will renove the source of contam nants to ground water in
addition to renoving other organic material contributing to the conditions which cause arsenic to becone
nore sol uble. Excavated soils will be sanpled and anal yzed to determ ne the nost appropriate off-site

di sposal option. It is estimated that approximately 1,000 cubic yards of soil wll be excavated and

di sposed of at a RCRA-approved disposal facility.

The excavation of soils and associated debris fromthe PAC | eachfields and the CCL nanhol es and catch
basins will be performed in accordance with established perfornmance specifications to be determ ned
during renedial design.

Cappi ng: Source area soils at the CCL renediation area will be capped to enhance the soil venting system
operation (see below) by: 1) elimnating the potential inflow of clean air through the ground surface
and fromaround the vent well casing in the immediate vicinity of operation, thereby increasing the area
affected by each vent well, 2) limting the infiltration through the soil, and 3) reduci ng the potenti al
for direct contact of source area soils. An estinated 14,000 square foot area of the tank farmwll be
capped with concrete and an estimated 12,000 square feet of the O Toole property will be paved. The
steep sl ope between the two areas will not be capped because nminimal precipitation could infiltrate into
the sloped surface. In addition, the influx of clean air through the side slope is expected to assist in
flushing VOCs fromthe vadose zone soils in the CCL tank farm by encouraging | ateral air novenent through
the zone where soils are heavily contani nat ed.

Soil Venting and Vapor Treatnent: A soil venting system (al so known as Soil Vapor Extraction (SVE))
consisting of an estimated 12 wells, blowers, and a Granular Activated Carbon (GAC) adsorption/
regeneration off-gas treatnent systemw |l be installed at the CCL source area. It is presently
estimated that the systemwi |l operate for a period of two years. It is estimated that the SVE system
will result in 99 percent renoval of VOCs above the ground water table (vadose zone) in the vicinity of
the CCL tank farm Due to the persistence of chlorinated solvents in the soil nedium residual
contamination may remain after maxi numsoil venting has occurred. This residual contam nation coul d
continue to leach into the ground water by infiltration; however, EPA believes that an effective soil
venting program conbined with an effective surface cap (described above) will mnimze | eaching, and
ground water extraction (described below) will mnimze contaminant mgration so that cleanup levels in
ground water will be achieved in approxinately 12 years.

The GAC adsorption/regenerati on off-gas treatnment systemw ||l treat the contaninated air streamexiting
the SVE system The systemw || consist of an estinmated two GAC vessels, an autonated air stream

swi tchi ng device, and steamboiler. The contam nated air streamcollected fromthe SVE systemw || be
cycl ed through one of two vessels such that while one vessel was in operation, the second will be
regenerated (cleansed) using steam The unit will automatically direct the air streaminfluent to a new
GAC vessel when the first vessel reached a pre-determ ned VOC adsorption capacity, triggering the steam



regeneration of the spent vessel. The VOCs in the steamw |l be decanted and the recovered water reused
in the regeneration process. The concentrated chem cal solutions fromthe steam stripping process will
be tenporarily stored on-site prior to off-site treatnent and di sposal.

Source Area Ground Water Extraction: A rmulti-well recovery systemin the CCL source area will capture
and treat ground water within and i nmedi ately downgradi ent of the source to prevent mgration of

contami nated ground water fromthe source. Wells within the tank farmarea will capture the grossly
contam nated ground water and depress the ground water table in the source area. This depression wll
extend the vadose zone and allow further recovery of residual contam nation at and bel ow the static water
table by the SVE system Wlls on the O Toole property will cut off the source area fromthe downgradi ent
plume. The total punping rate will be about 90 gpm

A diffused air stripper will be used to treat the extracted ground water. Air stripping is a process that
induces the mass transfer of VOCs fromwater to air by applying a forced air streamthrough the water
colum. Estimating a 100-gpminfluent flow rate from CCL source area recovery wells, the diffused
aeration systemwill consist of four tanks in series. Conpared to other options considered in the FS,
this process option will be |l ess susceptible to fouling and reduced efficiencies fromnaturally occurring
inorganics in the ground water, such as iron and nanganese, due to the higher water velocity traveling
through the system The inorganics will travel through the treatnment system as suspended solids and wll
be discharged with the treated water to the POTWvia the sewer. The VOC contam nated air passing through
the stripping process will be treated by the GAC adsorption/regeneration system as described above.

In-situ Xidation: In-situ (in place) oxidation will be used to reduce the nobility of the arsenic in
ground water migrating fromthe leachfields at the PAC renedi ation area. The |leachfields will be
replaced with perforated pipe and stone backfill to be used as an infiltration gallery. dean water,
amended with a chemcal additive, will infiltrate the soils at about four gallons per mnute (gpm
through the infiltration gallery. As this water noves through the aquifer, it will reduce the nmobility
of the arsenic by chemcally changing the nore soluble arsenite to arsenate, which will precipitate or
sorb to soil particles. In-situ oxidation is considered to be an innovative technol ogy which wll
require pilot testing to ensure optimumtreatnent. Renoval of the organic material in the old

| eachfields (as described above) is expected to enhance the effectiveness of the in-situ oxidation

t echnol ogy.

Downgr adi ent Ground Water Extraction and D scharge: Recovery of the ground water plune that has mgrated
fromthe CCL source area toward the Bl ackstone River and Quinnville wellfield will be acconplished by
installing a nulti-well recovery system The systemw || include approxinmately six to nine wells south
of Martin Street, which will be about 100 to 120 feet deep and punp a total of approxi mately 100 gpm and
will be sufficient to capture the deep ground water plume. Because ground water rnonitoring of

downgradi ent wells has indicated that downgradi ent concentrations of total VOCs are bel ow | evel s
requiring treatnent prior to discharge to the POTW this ground water can be directly discharged to the
POTWvi a the sewer without pretreatnment. Mnitoring of the influent to the sewer will ensure continued
conpl i ance with POTW requirenents.

Institutional Controls: Institutional controls will be required for all renediation areas, including the
Quinnville wellfield and the PAC downgradi ent area. These controls will function to prevent the use or
hydrol ogic alteration of ground water throughout QU 1, including the Quinnville wellfield. These
controls will also function to prevent direct contact to, or exposure to, contam nated soils in areas
where such soils exceed EPA's risk range (i.e. CCL source Area). These controls may include the

regi stration of deed restrictions prohibiting 1) excavation of source area soils, and 2) use of ground
wat er throughout the remedi ation areas and the Quinnville wellfield. These restrictions would not apply
to excavation and use that is within the scope of any authorized response action. Deed restrictions
shall function, in part, to informfuture purchasers that those properties within QU 1 are within a
Superfund site. Wile in themselves institutional controls are not a pernanent solution by which to

sol ely manage exposure risks to contam nants, the controls, when applied with other conponents of the
remedy, do provide an additional neasure of protection. Institutional controls will be inplenented at the
CCL renediation area to prevent the future use or hydrologic alteration of contam nated ground water

t hroughout the entire CCL renedi ation area (source area and downgradi ent area) and to prevent the direct
contact or exposure to contaminated soil at the CCL source area. Simlarly, institutional controls will
be inplenmented at the PAC renmedi ation area to prevent the future use or hydrologic alteration of

contam nated ground water throughout the entire PAC renedi ati on area (source area and downgradi ent area).
Institutional controls will be inplenmented at the Quinnville wellfield to prevent the future use or
hydrol ogic alteration of contam nated ground water. The restrictions will be maintained until QU1 is
deternmined not to pose a threat to human health and the environnent, and at the Quinnville wellfield will
be maintained until risks at the nearby J.M MIlls Landfill are identified and addressed.

Environnmental Mnitoring: The objectives of the environnental nonitoring programwill be to evaluate the
rate and neasure the success of the conponents of the remedial action, including natural processes acting




on the contam nated nedia, and to nonitor the mgration and reduction of contam nation at the PAC and CCL
remedi ation areas and at the wellfield. The programwill include the sanpling of environmental nedia,
including nonitoring of a) ground water; b) treated and direct discharges fromthe ground water

remedi ation systens to the POTWinterceptor (i.e. sewerline); and c) the injection of chemcally amended
waters as a conmponent of the PAC remedy. The reporting of such results for periodic evaluation shal
continue until cleanup levels are net or QU 1 is deternined not to pose a threat to human health and the
environnent. Long-termnonitoring of the treated and direct discharge to the POTWvia the sewer
intercepter shall ensure that the discharge is not adversely affecting the POTWand that ARARs are being
net .

The environnental nonitoring programw |l also include a) a soil nmonitoring programto denonstrate
conpliance with soil cleanup levels; and b) a performance nonitoring programfor the soil vapor
extraction (SVE) systemto determine if the SVE systemis working effectively to renove the VOCs from
the CCL source area soils.

Natural Attenuation: Natural attenuation is a process of naturally occurring bi odegradati on, oxidation
adsorption and dilution which reduces contam nant concentrations. This process is occurring within
portions of the remediation areas and the Quinnville wellfield. This process will be the sole neans of
remedi ation at two areas of QU 1: the Quinnville wellfield and the PAC downgradi ent area. Natura
attenuation, coupled with nmonitoring and institutional controls (as discussed above) will be inplenented
at the Quinnville wellfield. Natural attenuation with a focused investigation, nonitoring, and
institutional controls, will be inplemented at the PAC downgradient area. The focused investigation will
be required because VOCs were detected in nonitoring wells in the PAC downgradi ent area. The
investigation will include the installation of new nonitoring well clusters, sanpling and anal yses of
ground water, and investigation of potential contam nant sources inpacting this area. Based on the
findings of the investigation, further response actions may be required

The goal of this renedial action is to restore the ground water to its beneficial use, which is, at QU 1,
a potential drinking water source. Based on information obtained during the remedial investigation, and
the analysis of all renedial alternatives, EPA believes that the selected remedy may be able to achieve
this goal. Although not detected during the R, Dense Nonaqueous Phase Liquids (DNAPLS), i.e.

undi ssol ved chenicals, may be present at QU 1. |If present, DNAPL coul d serve as a |l ong-term source of
contam nation to ground water at the CCL source area. This could inpact the ability of the renedi a
action to achieve cleanup levels at all points throughout the CCL source area in a reasonable tinme

peri od.

Based on current data, EPA estimates that the ground water will be restored to its beneficial use in
approxi mately 12 years after inplenentation of the ground water conponent of this ROD. During operation
the system s performance will be carefully nonitored on a regul ar basis and adjusted as warranted by the
performance data coll ected during operation. Mdifications may include any or all of the follow ng:

a) at individual wells where interimground water cleanup |evels have been attained for a period of
three years, punping nay be di scontinued,

b) alternating punping at wells to elininate stagnation points

c) pulse punping to allow aquifer equilibration and encourage absorbed contami nants to partition into
ground water,

d) installation of additional extraction wells to facilitate or accel erate cl eanup of the contam nant
pl ure; and

e) periodic revaluation of renedial technologies for ground water restoration

If, following a reasonabl e period of system operation, EPA determ nes that the sel ected remedy cannot
neet cl eanup | evels, EPA may consider contingency measures as a nodification to the sel ected renedy.
Such contingency neasures may include the foll ow ng:

a) engineering controls such as physical barriers, including enhancenents to cap inperneability or
| ong-termgradi ent control provided by punping, as contai nment neasures;

b) ARARs may be waived for the cleanup of the relevant portions of the aquifer based on the technica
i mpracticability of achieving further contami nant reductions and revised cleanup | evels may be
established for the relevant portions of the aquifer,



c) institutional controls may be nmaintained until such tinme as the renedy is determned to be protective
by EPA to 1) prevent hydrologic alteration or use of ground water that remains above healt h-based
levels; and 2) ensure the inperneability and integrity of the cap at the CCL source area;

d) continued nonitoring of specified wells;
e) periodic reevaluation of renedial technologies for ground water restoration; or

f) such other neasures as EPA determ nes are necessary to further reduce the nass of contami nants and to
ensure that the renedy remai ns protective of human health and the environnent.

The decision to invoke any or all of these neasures nay be made by EPA during a future review, follow ng
a reasonabl e period of operation of the selected remedy. |f EPA determ nes that such contingency
neasures are necessary, and are significant or fundamental mnodifications to the remedy, such changes will
be docunented in a future decision docunent.

D. Oher Conponents of the Sel ected Remedy

To the extent required by law, EPAw Il review QU 1 at |east once every five years after the initiation
of renedial action at QU 1, if any hazardous substances, pollutants or contam nants remain at QU 1, to
assure that the remedial action continues to protect human health and the environnent. EPA will also
reviewthe Site before the Site is proposed for deletion fromthe National Priorities List.

XI.  STATUTCRY DETERM NATI ONS

The remedi al action selected for inplenmentation at the first operable unit of the Peterson/Puritan Site
is consistent with CERCLA and, the NCP. The selected renedy is protective of human health and the
environnent, attains ARARs and is cost effective. The selected remedy al so satisfies the statutory
preference for treatnment which pernmanently and significantly reduces the nobility, toxicity or volunme of
hazar dous substances as a principal elenent. Additionally, the selected renedy utilizes alternate

treat ment technol ogi es or resource recovery technol ogi es to the maxi num extent practicable.

A.  The Selected Renedy is Protective of Human Health and the Environment

The remedy at QU 1 will permanently reduce the risks posed to human health and the environnent by
elimnating, reducing or controlling exposures to human and environnmental receptors through treatnent,
engi neering controls, and institutional controls. Specifically, the risk presented by QU 1 is the future
ingestion of contam nated ground water. Therefore, the selected remedy uses a SVE systemto treat soils
that are contamnated with VOCs and thereby elimnate the nigration of VOCs fromsoils to ground water.
The selected renedy al so uses in-situ oxidation, excavation, and punping and treatnent of ground water to
contain and reduce the | evel s of contam nation throughout the ground water plunme. Engineering controls
such as addi ng enhancenents to the SVE, or nodifying the ground water punp and treat system wll be

inmpl enented as warranted to ensure the effectiveness of the renedial action technologies. Institutiona
controls will be required for all renediation areas, including the Quinnville wellfield and the PAC
downgradi ent area. These controls will function to prevent the use or hydrologic alteration of ground
wat er throughout QU 1, including the Quinnville wellfield, until cleanup |evels have been net.

Moreover, the selected renmedy will achieve potential human health risk levels that attain the 10[-4] to
10[-6] incremental cancer risk range and a | evel protective of noncarcinogenic endpoints, and will conply
with ARARs and "to be considered" criteria. At the time that the Interim Gound Water d eanup Level s
identified in the ROD and newy pronul gated ARARs and nodified ARARs which call into question the
protectiveness of the renedy have been achi eved and have not been exceeded for a period of three
consecutive years, a risk assessnent shall be perforned on the residual ground water contamination to
determ ne whether the renedial action is protective. This risk assessnent of the residual ground water
contam nation shall follow EPA procedures and will assess the cumul ative carcinogeni c and

non- car ci nogeni ¢ ri sks posed by ingestion of ground water. If, after review of the risk assessnent, the
remedi al action is not determned to be protective by EPA, the renedial action shall continue until
protective levels are achieved and have not been exceeded for a period of three consecutive years, or
until the remedy is otherw se deened protective. These protective residual |evels shall constitute the
final cleanup levels for this Record of Decision and shall be considered performance standards for any
renedi al action.

B. The Sel ected Renedy Attains ARARs

This remedy will attain all applicable or relevant and appropriate federal and state requirenents that
apply to QU 1. Environnental |aws fromwhich ARARs for the selected renedial action are derived, and the



speci fic ARARs incl ude:

Chemi cal Specific

Federal Standards

. Resour ce Conservation and Recovery Act (RCRA), ldentification and Listing of Hazardous
Waste; [40 CFR Part 261]

. Safe Drinking Water Act (SDWA), Maxi num Contam nant Level Goals (MCLGs); [40 CFR Part 141]

. Safe Drinking Water Act (SDWA), National Primary Drinking Water Standards, Maxi mum
Cont ami nant Levels (MCLs); [40 CFR Part 141]

St at e Standards
. Rhode Island Rul es and Regul ations Pertaining to Public Drinking Water; July, 1991
. Rhode Island Rul es and Regul ations for Goundwater Quality; July, 1993

Locati on Specific

Federal Standards
. Protection of Wetlands Executive Oder No. 11990; [40 CFR Part 6]
. Fl oodpl ai n Managenent Executive Order No. 11988; [40 CFR Part 6]
State Standards

. Rhode Island Rul es and Regul ati ons Governing the Enforcenent of the Freshwater Wetl ands
Act - August, 1990

Action Specific

Federal Standards

. Clean Air Act (CAA), National Em ssion Standards for Hazardous Air Pollutants (NESHAP); [40
CFR Part 61]

. RCRA Air Em ssions Standards [40 CFR Part 264, Subparts AA and BB

. CWA, National Pretreatment Standards; [40 CFR Part 403]

. RCRA, Standards Applicable to Generators of Hazardous WAste; [40 CFR Part 262]

. RCRA, Ceneral Facility Standards; [40 CFR Subpart B, 264.10264. 18]

. RCRA, Preparedness and Prevention; [40 CFR Part 264, Subpart (

. RCRA, Contingency Plan and Energency Procedures; [40 CFR Part 264, Subpart D]

. RCRA, Rel eases from Solid Waste Managenent Units; [40 CFR Part 264, Subpart F]

. RCRA, d osure and Post-C osure; [40 CFR Part 264, Subpart G

. RCRA, Use and Managenent of Container; [40 CFR Part 264, Subpart 1]

. RCRA, Tanks; [40 CFR Part 264, Subpart J]

. RCRA, M scel l aneous Units [40 CFR Part 264, Subpart X, 264.600264.999]

. RCRA, Interim Status TSDF Standards; Chemical, Physical, and Biol ogical Treatment [40 CFR

265, Subpart Q 265.400-265. 406]

. RCRA, Land Disposal Restrictions; [40 CFR Part 268]



St at e St andards

. Rhode |sland Pretreatnment Regul ations - June, 1984

. Rhode | sl and Underground Injection Control Regul ations - June, 1984

. Rhode Island Air Pollution Control Regulations, Air Pollution Control Regulation No. 1 -
Arended 1977

. Rhode Island Air Pollution Control Regulations, Air Pollution Control Regulation No. 7 -
July, 1990

. Rhode Island Air Pollution Control Regulations, Air Pollution Control Regulation No. 9 -
Mar ch, 1993

. Rhode Island Air Pollution Control Regulations, Air Pollution Control Regulation No. 13 -

Cct ober, 1982

. Rhode Island Air Pollution Control Regulations, Air Pollution Control Regulation No. 15 -
January, 1993

. Rhode Island Air Pollution Control Regul ations, Air Pollution Control Regulation No. 17 -
February, 1977

. Rhode Island Air Pollution Control Regulations, Air Pollution Control Regulation No. 22 -
Cct ober, 1992

. Rhode |sland Rul es and Regul ations for Solid Waste Managenent Facilities - June, 1992
. Rhode | sl and Hazardous Waste Rul es and Regul ations - Section 8
. Rhode | sl and Hazardous Waste Rul es and Regul ations - Section 9

The following policies, criteria, and guidances will also be considered (TBCs) during the inplenentation
of the renedial action:

Chemi cal Specific

. USEPA Heal th Assessnent Docunents, Acceptable Intake, Chronic (AIC and Subchronic (Al'S)
. USEPA Human Heal th Assessment Cancer Sl ope Factors (CSFs)

. USEPA O fice of Drinking Water, Health Advisories

. USEPA Ref erence Doses (RfDs)

Location Specific

. (None Identified)

Action Specific

. Control of Air Em ssions from Superfund Air Strippers at Superfund G oundwater Sites; [COSWER
Directive #9355 0-28}

. USEPA Region | Meno fromLouis Gtto to Merrill Hohman-July 12, 1989

. RCRA Air Em ssions Standards [40 CFR Part 264, Subpart CC

A full description of each ARAR or TBC, its application to the selected renmedy, and actions necessary to
attain each ARAR or TBC, can be found at Table B-33.

C. The Selected Renedial Action is Cost-Effective

In the Agency's judgnent, the selected remedy is cost effective, i.e., the renedy affords overall
effectiveness proportional to its costs. In selecting this renedy, once EPA identified alternatives that



are protective of hunman health and the environnent and that attain, or, as appropriate, waive ARARs, EPA
evaluated the overall effectiveness of each alternative by assessing the relevant three criteria--Iong
termeffecti veness and permanence; reduction in toxicity, nobility, and vol ume through treatnent; and
short termeffectiveness, in conbination. The relationship of the overall effectiveness of this renedi al
alternative was determned to be proportional to its costs. The costs of this renedial alternative are
specified in Table B-34.

O all the alternatives evaluated in the FS, the selected renedy is the nost cost effective approach to
ensuring the necessary |evel of protectiveness. EPA eval uates cost-effectiveness only in selecting a
remedy from anong protective alternatives. Aternatives 1, 2, 3, and 4, inthe FS are all less costly
than the selected renedy. However, each of those alternatives allows sone portion of QU 1 to continue to
pose an unacceptable risk for an excessive tine period in the Agency's view This is because each of
these alternatives relies solely on institutional controls and natural attenuation in areas where risk is
denonstrated to be outside EPA' s acceptable risk range. Since these alternatives are not sufficiently
protective, their cost effectiveness cannot be anal yzed

Alternative 6 inthe FSis nore costly than the selected renedy. Aternative 6 is not cost effective.
Any enhanced protectiveness provided by Alternative 6 is not proportional to its additional costs, since
Alternative 6 would require inmedi ate active restoration in the PAC downgradi ent area, where risks are
currently within EPA' s acceptabl e risk range, considering the Agency's risk managenent factor for
arsenic. The Agency believes it is nore cost effective to conduct a focused investigation, with
nmonitoring and institutional controls, in the PAC downgradient area. Further response actions may be
requi red based on these activities. This approach is incorporated into the selected renmedy. Thus, the
Agency believes that, when conparing Alternative 6 and the sel ected renedy, the selected remedy is nore
cost effective since it provides for protectiveness throughout QU 1 and does not require the expenditure
of an estinated $183,000 on active restoration in the PAC downgradi ent area unl ess deened necessary by
EPA based on results of the focused investigation. The actual costs of any active restoration at the PAC
downgradi ent area will not be known until the results of the focused investigation are analyzed

D. The Selected Renedy Wilizes Permanent Solutions and Alternative Treatnent or Resource Recovery
Technol ogi es to the Maxi mum Extent Practicabl e

Once the Agency identified those alternatives that attain or, as appropriate, waive ARARs and that are
protective of human health and the environment, EPA identified which alternative utilizes pernanent
solutions and alternative treatnent technol ogi es or resource recovery technol ogies to the maxi num extent
practicable. This determi nati on was nmade by deci ding which one of the identified alternatives provides
the best bal ance of trade-offs anong alternatives in ternms of: 1) long-termeffectiveness and
permanence; 2) reduction of toxicity, mobility or volune through treatnment; 3) short-termeffectiveness
4) inmplementability; and 5) cost. The bal ancing test enphasized |ong-term effectiveness and permanence
and the reduction of toxicity, nmobility and vol ume through treatnent; and considered the preference for
treatnment as a principal elenment, the bias against off-site | and di sposal of untreated waste and
community and state acceptance. The sel ected remedy provides the best bal ance of trade-offs anong the
alternatives. This analysis was perforned with respect to Alternative 6 and the sel ected renedy, the
only two alternatives that conply with ARARs and are fully protective of human health and the

envi ronnent .

The Agency believes that the selected renedy and Alternative 6 conpare sinilarly in ternms of long term

ef fectiveness and permanence, and reduction of toxicity, mobility, or volune through treatnent. Both
alternatives would effectively maintain reliable protection of human health and the environnent over time
once cleanup | evels have been net. Under either alternative, residual risks remaining at QU 1 after the
conpl etion of the renedial action would be within EPA's acceptable risk range

The sel ected renedy and Alternative 6 both provide for identical reduction of contam nants through
treatment. Wiile Alternative 6 would i medi ately extract contamnants fromthe groundwater in the PAC
downgr adi ent area, such contam nants would not require treatment prior to discharge to the POTW

Both the selected renmedy and Alternative 6 are fully inplenmentable. Neither option involves off-site | and
di sposal of untreated waste. Since the risk presented at the PAC downgradient area is within EPA s
acceptabl e risk range, considering the Agency's risk nmanagenment factor for arsenic, any additional risk
reduction provided by Alternative 6 is not required to achieve levels that are protective of human health
and the environnent. However, Alternative 6 would require the added expenditure of approximately $183, 000
for inmrediate active restoration at the PAC downgradi ent area. The actual costs of any active
restoration at the PAC downgradient area will not be known until the results of the focused investigation
are understood. This added cost is significant, considering that Alternative 6 does not

provi de any appreci abl e advantage in terns of utilizing permanent solutions and al ternate technol ogi es



As described in nmore detail in the Responsiveness Summary, State and conmmunity conments general |y support
EPA' s choice of the selected renmedy, especially as it conpares to Alternative 6. Considering such
support, and based on the above analysis of statutory criteria, the Agency believes that the sel ected
remedy utilizes permanent solutions and alternative treatment or resource recovery technologies to the
maxi mum ext ent practicabl e.

E. The Selected Renedy Satisfies the Preference for Treatnment Wiich Permanently and Significantly
reduces the Toxicity, Mbility or Volume of the Hazardous Substances as a Principal El emnent

The principal elenents of the selected renedy are source control and nanagenent of mgration. The
primary threats at the QU 1 are the threat of future potential ingestion of ground water contam nated
fromQJ 1 and the threat of ingestion or contact with contaninated soils. The selected renedy addresses
these threats by treating contamnants in both the CCL and PAC source areas, thereby providing
significant reduction in the toxicity, mobility and volume of contaminants at QU 1 through treatment.
Therefore, the selected remedy satisfies the statutory preference for treatment as a principal el enent.

Xli1. DOCUVENTATI ON OF Sl GNI FI CANT CHANGES
EPA presented a Proposed Plan for QU 1 of the Peterson/Puritan Superfund Site on July 6, 1993.
The conponents of the preferred alternative included:

CCL renedi ati on _area:

. Excavati on (manhol es and catch basins),

* Cappi ng,

. Soil venting of source area soils,

. Source area ground water extraction, treatnent and di scharge to POTW
. Downgr adi ent area ground water extraction with direct POTWdi scharge,
. Natural attenuation of the Quinnville wellfield,

. Institutional controls, and

. Envi ronment al noni toring.

PAC renedi ati on_area:

. Excavati on, disposal and reconstruction of the |eachfields,
. In-situ oxidation treatnment of the PAC source,

. Nat ural attenuation of the PAC downgradi ent ground water,

. Institutional controls,

. Focused investigation of the PAC downgradi ent area, and

. Envi ronnental nonitoring.

The Proposed Plan describes that soil venting, also described herein as soil vapor extraction (SVE), will
be enpl oyed to renove contam nants fromthe soils at the CCL source area. The sel ected renedy descri bed
in this docunent also contains this technology. Additionally, the selected remedy provides that during
operation, the systems performance will be carefully nonitored on a regul ar basis and adjusted as
warranted by the performance data collected during operation. These adjustnents are described in detail
in Section X, above.

The sel ected renmedy al so provides that if, following a reasonabl e period of system operation, EPA

determ nes that the sel ected remedy cannot neet cleanup |evels, EPA nay consider contingency neasures as
a nodification to the selected renedy. Such contingency nmeasures are al so described in detail in Section
X, above. EPA believes that these enhancing and nodifying technol ogi es provide that the CCL source area
systens will be inplenented nost effectively based on actual data received during operation.



These changes regardi ng EPA s possi bl e enhancenent of soil vapor extraction, and nodifications and
contingency nmeasures wWith respect to ground water extraction at the CCL source area, are |ogica
outgrowt hs of the technol ogies presented in the Proposed Plan. The overall waste nanagenment approach
presented in the selected remedy remains the same as that presented in the Proposed Plan. Wile EPA
bel i eves that these changes are significant, they do not radically alter the remedy fromthe formin
which it was presented in the Proposed Plan. Thus, these changes are of such a nature that they coul d
have been reasonably antici pated, considering the inherent uncertainties associated w th waste nanagenent
technol ogi es. Therefore, EPA does not believe that these changes require a revised Proposed Plan and new
public coment peri od.

XI1l. STATE ROLE

The Rhode |sland Departnment of Environmental Managenent has reviewed the various alternatives and has
indicated its support for the selected remedy. The State has al so reviewed the Renedi al |nvestigation
Ri sk Assessment and Feasibility Study to deternine if the selected renmedy is in conpliance with
applicable or relevant and appropriate State Environnental |aws and regul ati ons. The State of Rhode

Island concurs with the selected renedy for the first operable unit at the Peterson/Puritan Site. A copy
of the declaration of concurrence is attached as Appendi x D.
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