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Abstract (Continued)

ground water contamination. This Record of Decision (ROD) addresses remediation of
onsite contaminated ground water in the shallow and deep aquifers, and prevention of
further migration of contamination into municipal wells. The adequacy of the SLI
landfill closure will be addressed in a subseguent ROD. The primary contaminants of
concern affecting the ground water are VOCs including benzene, PCE, TCE, toluene, and
xylenes; other organics including PAHs and phenols; and metals including arsenic,
chromium, and lead.

The selected remedial action for this site includes pumping and treatment of ground
water from the shallow and deep aquifers using chemical precipitation and
biological/granular activated carbon; reinjecting the treated water onsite into the deep
aquifer; ground water monitoring; and implementing engineering and institutional
controls. The estimated present worth cost for this remedial action is $20,500,000,
which includes an annual 0&M cost of $751,000 for 30 years.

PERFORMANCE STANDARDS OR GOALS: Chemical-specific ground water cleanup goals are based
on the more stringent of SDWA MCLs or State Standards including benzene 1 ug/l (State),

Xylenes 44 ug/l1 (State), and arsenic 50 ug/l1 (State).
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CINNAMINSON GROUND WATER CONTAMINATION 81TE

fite Name and lLocatien

- Cinnaminson Ground Water Contamination Site
cinnaminsen Township, Burlington County, New Jersey

atement of Basis a ose

This decision document presents the selected remedial action for
the Cinnaminson Ground Water Contamination site, chosen in
accordance with the regquirements of the Comprehensive
Environmental Response, Compensation, and Liability Act of 1980,
as arended by the Superfund Amendments and Reauthorization Act c¢f
1986 and, to the extent applicable, the National 0il and
Hazardeus Substances Pollution Contingency Plan.

This decision document explains the factual and legal basis for

selecting the remedy for this site. The information supporting

this remedial action decisicn is contained in the adrinistrative
record for the site.

ssessment the

Actual or threatened releases of hazardous substances from this
site, if not addressed by implementing the response action
selected in this Record of Decision, may present an imminent and
sutstantial endangerment to public health, welfare, or the
environnent.

Descriptien of the Remedy

The remedial acticn described in this docurment represents the
first of two planned operable units for the site. This operable
unit will address the remediation ¢f contaminated ground water in
the agquifers underlying the site. Enhancement ©f the existing
cap on the landfill portion of the site will be the subject of a
future remedial action decision.



The rajcr ccormponents ¢f the selected remedy for the first
cperakie unit include the following:

. Extraction and treatment (preferably by _aemical
precipitation and biological/granular activated carbor)
of ccntarninated ground water from both the shallow an3
deep aquifers:

. Reinjection of the treated water into the deep agquifer:
and
. Installation and monitoring of additional wells to

ensure the effectiveness of the remedy.

Giver the size of the landfill, large volumes of lcw-level-risk
wastes will remain on the site above health~-based levels. These
will continue to be addressed by engineering and institutional
contrcls already in place. -

gtatutory Determinations

The selected rermedy is protective of human health and the
environrment, corplies with Federal and State requirements that
are lecally arplicable or relevant and appropriate to the
reredial action, and is cost effective. This remedy utilizes
permanent solutions and alternative treatment technologies to the
maximur extert practicable, and satisfies the statutory
preference fcr remedies that employ treatment which reduces
texicity, mobility, and/or veolume as a principal element.

Because this remedy will result in hazardous substances remaining
in the landfill above health-based levels, a review will be
conducted within five years after commencement of the remedial
action to ensure that the remedy continues to provide adequate
protection ¢f human health and the environment.

onstartine Sidanmon-EMstgff e

Regioral Adrinistrator



ECISION SUMMARY
RECORD OF DECISION

CINNAMINEON GROUND WATER CONTAMINATION BITE

EITE NAME, IOCATION, AND DESCRIPTION

The Cinnarinson Ground Water Contamination site ("the site")
covers approximately 400 acres in the Townships of Cinnaminson
and Delran in Burlington County, New Jersey. The site includes
properties bounded by Union Landing Road, Route 130, River Roag,
and Taylors Lane (Figure 1). The Delaware River is located
approximately 5,000 feet northwest, and U.S. Route 130 passes
about 2,000 feet southeast of the site. The site consists of the
Saritary Landfill Inc. (SLI), residential properties, and light
to heavy industrial properties. (Figures and tables are located
at the end of the document.)

A number of the industrial facilities in the study area have
petrcleun underground storage tanks. Unlined slurry pits and
cooling ponds are located on one industrial property. There are
alsc a number of septic systems in the study area.

The total population of Cinnaminson Township is approximately
15,€00. The nearest residential property is located :
apprcximately 250 feet away from the SLI landfill. The nearest
scheel is located three-guarters of a mile south of the site.

The topograrhy in the Cinnaminson area is very flat, as a result
of being within the boundaries of the Delaware River flood plain.
The natural land surface elevation varies from about 20 feet
abcve mean sea level (MSL) along River Road to about 80 feet
above MSL at Unicn Landing Road.

The Delaware River is the primary surface water body in the area.
Two srall streams, Pompeston Creek and Swede Run, provide
immecdiate pathways for surface water runoff from the area into
the Delaware River.

The ground water resources in the Cinnaminson Study Area consist
of sedimentary deposits of the Potomac-Raritan-Magothy (PRM)
Formation. The study area lies within the unconfined outcrop
area of the PRM. Discontinuous clay layers within the PRM
Forrmaticen in part of the Cinnaminson area tend to create semi-
confining conditions in the deeper portion of the aquifer, while
the upper part (above the clay layers) acts as a water table
aguifer. The thickness of the PRM Formation varies from 20 feet
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to 200 feet in the Study Area. Ground water flows in a south-
southeasterly direction in this deeper aquifer.

Potakle Water is provided by the New Jersey Water Company
Delaware Valley District. Seventeen wells tapping the PRM
Formation serve a population of 70,500. There are seven pumping
stations within a two-mile radius of the site.

lLand use in the immediate area consists of residential
properties, farmland, small to large industrial properties, and
undeveloped rural lots. Since the spring of 1985, most of the
area to the east and north of the site has been significantly
developed by light industry.

EITE HISTORY AND ENFORCEMENT ACTIVITIES
S1I landfill

The landfill portion of the site was originally owned by lockhar=:
Construction Company and was used for sand and gravel mining
pits. The depth of mining excavations ranged between 20 feet
belcw original ground water levels in some parts of the pits ang
60 to 70 feet in other areas. During the late 1950s, municipal
solid wastes were deposited in the completed mining pits while
sand and gravel mining operations continued in other parts of the
property. The mining operations were terminated in the late
1960s. After the mines were closed, large amounts of refuse and
sclid waste were deposited in the pits.

In 1970, Sanitary Landfill Inc., a subsidiary of Waste Management:
Inccrpcrated, purchased the landfill property and obtained a
permit frcm the New Jersey Department of Environmental Protecticn
(KJDEP) to operate the site as a sanitary landfill. Municipal
and institutiornal wastes, bulky wastes, vegetable and food
processing wastes, and industrial wastes, including hazardous
substances, were deposited in two areas. The landfilling
operation ceased in 1980.

Industrial Operations

L & L Redi Mix, Del Val Ink & Color, and Hoeganaes Corporation
are three major industrial facilities that are adjacent to the
landfill.

L & L Redi Mix is a cement manufacturing facility located
southeast of the SLI property. Two underground bulk storage
tanks containing 3,000 gallons of diesel fuel and 2,000 gallons
of gascline, respectively, are present on L & L Redi Mix
prcperty.



2

to 200 feet in the Study Area. round water flows in a south-
southeasterly direction in this Feeper aguifer. )
Potatle Water is provided by the New Jersey Water Company
Delaware Valley District. Severjteen wells tapping the PRM
Ferrmaticn serve a population of[70,500. There are seven pumping
stations within a two-mile radius of the site.

Land use in the immediate area ¢onsists of residential
properties, farmland, small to large industrial properties, andg
uncdeveloped rural lots. Since the spring of 1985, most of the
area to the east and north of the site has been significantly
developed by light industry.

EITE RISTORY AND ENFORCEMENT ACTIVITIES

SiI Iandfill

The landfill portion of the sitie was originally owned by Lockhar:
Construction Cecmpany and was used for sand and gravel mining
pits. The derth of mining excgvations ranged between 20 feet
belew origirnal ground water levels in some parts of the pits and
60 to 7C feet in other areas. |During the late 1950s, municipal
sclid wastes were deposited in|the completed mining pits while
sand and gravel mining operatigns continued in other parts of the
prcperty. The mining operations were terminated in the late
186Cs. After the mines were closed, large amounts of refuse and
sclid waste were deposited in the pits.

In 1970, Saritary Landfill Inc{, a subsidiary of Waste Managerent
Inccrpcrated, purchased the landfill property and obtained a
permit frcm the New Jersey Department of Environmental Protecticn
(NJDEZP) to operate the site asl|a sanitary landfill. Municipal
and institutional wastes, bulky wastes, vegetable and food
processing wastes, and industrjal wastes, including hazardous
subtstances, were deposited in §wo areas. The landfilling
operation ceased in 1980. : -

Industrial Operations

L & L Redi Mix, Del Val Ink & Jolor, and Hoeganaes Corporation
are three major industrial facilities that are adjacent to the
landfill. :

L & L Redi Mix is a cement manyfacturing facility located
southeast of the SLI property. | Two underground bulk storage
tanks containing 3,000 gallons Ff diesel fuel and 2,000 gallons

of gascline, respectively, are present on L & L Redi Mix
preperty.
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Del Vval Ink & Color produces specialty printing inks. The
company has stored a number of hazardous chemicals and petroleur
products in underground storage tanks on its property.

Hoeganaes Corporation produces specialty iron powders. There are
two unlired slurry pits and a cooling pond within the Hoeganaes
property. The slurry pits are used to store a wet coke-lime
mixture which is reclaimed after drying. Some empty drums with
traces of solvent have been found on the property.

Enforcement Activities

During the 1970s, SLI was cited on several occasions by the NJDEP
for violations of state landfill regulations for its waste
disposal practices at the site. On September 27, 1980, NJDEP
issued an Adrinistrative Order to SLI to close the landfill. 1In
1961, waste Management Inc., acting on the behalf of SLI,
sukrnitted a closure plan for the Sanitary Landfill to NJDEP for

- appreval. The plan was approved by NJDEP in 1981. As part of
the clecsure plan, the two landfill areas were capped with 18
inches of clay. The closure plan also provided for the
installation cf a landfill gas collection and venting syster, andc
the initiation of a ground water monitoring progranm.

In June 1984, the U.S. Environmental Protection Agency (EPA)
places the Cinnarinson Ground Water Contamination site on the
Natioral Friorities List (NPL) of Superfund sites. Verification
of ground water contamination was based upon the results of
qu=**erl, ground water monitoring performed by SLI, as required
by the closure plan. Hydrogeological studies and annual reports
on grouni water gquality, conducted by Geraghty & Miller Inc. (G&M
1983, 1584, and 1985) for SLI, confirmed the presence of ground
water contarination in the area of the landfills.

EPA initiated a Remedial Investigation (RI) in April 1985, to
deterr.ine the socurces, nature and extent of contamination. The
RI repcrt was completed by an EPA consultant, Camp Dresser &
Mcxee Inc. (CDM), in May 1989.

The report concluded that the SLI landflll was the major source
of ground water contamination. Del Val Ink & Coleor, and L & L
Redi Mix were identified as additional potential contributing
sources; they both have petroleum underground storage tanks. The
Hoeganaes Corporation used unlined slurry pits and cooling ponds
which were also identified as potential sources of contamination.
In addition, local area septic systems were also cited as a
contaminant source.

A total of 28 General Notice lLetters have been issued to
Potentially Responsible Parties (PRPs) to date.



EIGHLIGHTS OF COMMUNITY PARTICIPATION

On April 14, 1986, EPA held a public meeting at the Cinnaminson
Townshlp Municipal Building to discuss the initiation of the
remedial investigation and feasibility study (RI/FS).

On May 15, 1990, EPA released the RI/FS Report and the Proposed
Plan for the site to the public for comment. These documents
were made available to the public in the Administrative Record
repositories maintained at the EPA Region II office located at 2¢
Federal Plaza, Roecm 710, New York, New York 10278, and also at
the following locations:

Cinrarinson Township Municipal Building
1621 Riverton Road
Cinnaminson Township, NJ 08077

Cinnarminson Public library
1609 Jares Street
Cinrnaminscn Township, NJ 08077

East Riverton Civic Center Association
2503 James Street
Cinnarinson Township, NJ 08077

A notice of the availability of the RI/FS Report and the Proposed
Plan was pubtlished in the Burlington County Times on May 24 and
25, 19%0, respectively. A public comment period on the RI/FS
Repert an2 the Proposed Plan was held from May 16 to July 31,
1650. A public meeting was held on May 31, 1990 in Cinnaminson
Township. At this meeting, representatives from EPA and EPA's
corntractcr, ICF Technology, presented, discussed, and answered
guestions regarding the site and the remedial alternatives under
consideration. A public availability session was held on June 1,
1950, and a second availability session was held on July 25,
195C, to accept additional comments from the community. All
responses to the comments received during the public comment
period are included in the Responsiveness Summary, which is
included as part of this Record of Decision (ROD). This decision
document presents the selected remedial action for the.
Cinnaminson Ground Water Contamination site, as amended by the
Superfund Amendments and Reauthorization Act (SARA) and, to the
extent practicable, the National 0il and Hazardous Substances
Pollution Contingency Plan (NCP). The decision for this site is
based on the administrative record.



SCOPE AND ROLE OF THE FIRST OPERABLE UNIT

The environmental problems and hydrogeology at the Cinnaminson
site are corplex. As a result, EPA has decided to address the
rerediation of the site in two operable units.

. Cperable Unit One - The first operable unit will address the
remediation of the contaminated ground water.

The contarinated ground water has migrated from the perched
zones to the regional agquifer. The regional aquifer is a
source of drinking water in New Jersey. There are municipal
wells located about two miles south of the site, which need
to be protected from contamination. The purpose of this
respcnse is to prevent the further migration of the
ocntaminated ground water towards the municipal wells.

. Operatle Unit Two - The second operable unit will address
the adeguacy of the current closure of the SLI landfill.

The clay cap installed in 1985 by SLI is restricting rain
water freom infiltrating into the wastes, thus reducing the
arount of leachate entering the ground water. However,
déitional information and data are needed to determine the
lonz-term effectiveness of the existing cap. As a result,
trhe second operable unit will not be addressed in this ROD,
Ect will be the subject of a subsegquent ROD.

ther facilities which are not under Superfund jurisdiction
have been identified in the RI Report as potential sources
cf ground water contamination and will be addressed under
the regulatory authority of the NJDEP.

SUMMARY OF SITE CHARACTERISTICS

The RI field activities were conducted between April 1985 and May
1588, to determine the sources of ground water contamination:
obtain a better understanding of the hydrogeoclogy of the site;
and identify the types, quantities, and locations of the
contaninants.

The RI activities included field surveys, hydrogeoclogic
investigations, ground water sampling, surface water/sediment
sanpling, and potable well sampling. Details of the RI
activities are contained in the RI/FS reports.

The reports concluded that the SLI landfill was the major source
of ground water contamination. Del Val Ink & Color, L & L Redi
Mix were identified as additional potential contributing sources:
they have petroleum underground storage tanks. The Hoeganaes
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Corporation used unlined slurry pits and cooling ponds which were
also identified as potential sources of contamination. 1In
addition, local area septic systems were cited as a contaminant
source.

Ground Water

The regional aquifer - the Potomac, Raritan, Magothy (PRM)
Aquifer - is classified as GW-2, a source of drinking water, by
the State of New Jersey.

There are 87 monitoring wells in the study area. Twelve wells
were installed by EPA to investigate the ground water conditions
near active surface impoundments on the property of the Hoeganaes
Corporation. SLI installed 26 wells on the landfill property to
monitor leachate. During the RI, EPA installed an additional 49
monitoring wells to characterize the ground water contamination
throughout the study area.

The RI identified the presence of volatile organic and inorganic
corpounds in the two agquifers, using data gathered from the 87
monitering wells. Contaminants that were found included vinyl
chloride, 1,2-dichlorocethane, trichloroethane, and benzene.
These ronitoring wells also showed levels of chlorides and total
dissclved solids which are typically associated with leachate
generated fronm sanitary landfills. The levels of both organic
and inorganic contamination detected in the PRM aguifer (the
regicnel aguifer) and in perched water zones (the shallow
aguifer) were found to be above State and Federal Maximum
Contarinant Levels (MCLs) and the New Jersey Ground water
Criteria (see Tables 1 and 2).

The regional aguifer flows in a south-southeasterly direction.
The perched water zones flow downward into the regional aquifer.
The contarination appeared to be limited to an area within close
proxirmity to the SLI landfill and was not present south of U.S.
Route 130. The extent of ground water contamination is
represented in Figure 2.

Surface Water and Sedjiments

Both surface water and sediment samples were taken at three
retention basins within the SLI property: and at a Hoeganaes
impoundment area, Hunter's Farm Pond, Swede Run and Pompeston
Creek.

Surface water results indicate no organic contamination.
Chromium was detected in the surface water at the Hoeganaes
impoundiment, a disposal area for process wastes, in
concentrations ranging from 57 to 137 micrograms per Liter
(ug/L).
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Chemicals detected in the sediments were found in concentrations
which did nct exceed the NJDEP soil action levels.

Pctakle Wells

Twelve private wells, located upgradient of the ¢ te, were
sarpled to establish background conditions related to this site.
The results showed that 12 metals, nitrate, and one organic
corpound were detected. However, only nickel and nitrate
exceeded Federal and State drinking water quality standards. The
maximurm concentrations of nickel and nitrate were 27 ug/L and 12
milligrars per liter (mg/l), respectively, found in one well.
These concentrations are higher than the MCLs, allowed under New
Jersey Statute, for nickel and nitrate in drinking water, which
are 15.4 (ug/L) and 10.0 (ug/L), respectively. The resident
whcse well exceeded the MCLs for nickel and nitrate is now
receiving drinking water from the New Jersey American Water
Comgany (NJAWCD).

However, based on the locations of these wells, relative tb the

site ard to the direction of ground water flow, these wells are
net affected by the study area ground water contaminant plume.

SUMMARY OF SITE RISKS

EPA conducted an Endangerment Assessment (EA) of the "no action"
alternative to evaluate the potential risks to human health and
the ervironnmert associated with the Cinnaminson site in its
current state. The EA focused on the contaminants which are
likely to pose the most significant risks to human health and the
envircnment (chemicals of concern). These "chemicals of concern”
and their indices of toxicity are shown in Tables 3 and 4.

The EA prepared for the site concluded that contaminated ground
water is the exposure medium of greatest concern. Human exposure
to contarmination through other media, including soil and surface
water, was determined not to be significant, and is not presented
here. .

EPA's EA identified several potential exposure pathways by which
the puklic may be exposed to contaminant releases from the
Cinnaminson site. These pathways and the populations potentially
affected include: .

. Potential ingestion of ground water from the perched water
tabtle and the regional aquifer by residents in the area.

. Potential exposure of workers in nearby industrial
facilities to chemicals through inhalation of volatile
orgaric corpounds (VOCs) from the site.
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. Potential exposure of nearby residents to chemicals through
inhalation of VOCs from the site. .

Under current EPA guidelines, the likelihood of carcinogenic
(cancer causing). and noncarcinogenic effects due to exposure to
site chericals are considered separately. It was assumed that
the toxic effects of the site related chemicals would be
additive. Thus, carcinogenic and noncarcinogenic risks
associated with exposures to individual indicator compounds were
surrmed to indicate the potential risks associated with mixtures
of potential carcinogens and noncarcinogens, respectively.

Noncarcinogenic risks were assessed using a hazard index (HI)
approach, based on a comparison of expected contaminant intakes
and safe levels of intake (Reference Doses). Reference doses
(RfDs) have been developed by EPA for indicating the potential
fcr adverse health effects. RfDs, which are expressed in units
cf rg/kg-day, are estimates of daily exposure levels for humans
which are thought to be safe over a lifetime (including sensitive
individuals). Estimated intakes of chemicals from envircnmental
media (e.g., the amount of a chemical ingested from contaminated
drinking water) are compared with the RfD to derive the hazard
quctient for the contaminant in the particular media. The hazard
index 1s ottained by adding the hazard quotients for all
corpcunds acress all media. A hazard index greater than 1
indicates that potential exists for noncarcinogenic health
effects tc occur as a result of site-related exposures. The HI
precvides a useful reference point for gauging the potential
sigrificance of multiple contaminant exposures within a single
medlum cr across media.

Pctential carcinogenic risks were evaluated using the cancer
potency factors (CPFs) developed by the EPA for the indicator
cocmoounds. CPFs have been developed by EPA's Carcinogenic Risk
Assessrent Verification Endeavor for estimating excess lifetime
cancer risks associated with exposure to potentially carcinogenic
chericals. CPFs, which are expressed in units of (mg/kg-day) ,
are multiplied by the estimated intake of a potential carcinogen,
in mg/kg-day, to generate an upper-bound estimate of the excess
lifetire cancer risk associated with exposure to the compound at
that intake level. The term "upper bound" reflects the :
ccnservative estimate of the risks calculated from the CPF. Use
of this approach makes the underestimation of the risk highly
unlikely.

Fer known or suspected carcinogens, the EPA considers excess
upper bound individual lifetime cancer risks of between 1 X 10°
to 1 X 10° to be acceptable. This level indicates that an
1nd:v1d-al has not greater than a one in ten thousand to one in a
rillion chance of developing cancer as a result of exposure to
site cecnéitions.



Huran Health Risks

Ingestion of Ground Water from
the Reg:onal Aguifer

The risk frerm ingestion of ground water from the perched water
zones an3d the regional aquifer by local residents was
guantitatively evaluated. It is unlikely that such exposures
would occur directly from the perched water zones, since the
perched water zones are not presently used as a drinking water
source. However, water from the perched water zones flows
downward into the regional aquifer, which is used as a drinking
water source. Therefore, local municipal drinking water wells
are potentially at risk from the migration of contamination in
the perched water table.

The potential excess lifetime cancer risks associated with
ingestion of ground water from the perched water zones and the
regional agquifer are 1 x 10* and 6 x 10° (one in one thousand and
six ir one thousand) respectively, for the plausible maximum
cases. Vinyl chloride accounted for most of the estimated
carcinogenic risk for ingestion of ground water from the perched
water zones. Arsenic and vinyl chloride accounted for most of
the estirated carcinogenic risks for ingestion of ground water
fror the regional aguifer. The Hazard Indices associated with
ingesticn cof ground water from the perched water zones and the
recional aguifer are 2 and 20 respectively, for the plausible
maximum cases. Table 5 and, Table 6 present the carcinogenic
risks and Kazard Indices associated with the ingestion of ground
water fror the perched water zones and the regional agquifer,
respectively.

While the perched water zones are not used for drinking water
purposes, the real risks associated with the perched zones are a
result cf contarination flowing from the perched zones to the
regicnal aguifer, which is used as a drinking water source.

Inhalatior of VOCs by Nearby Workers

The risks related to exposure of workers in nearby facilities to
chemical releases from the SLI Landfills were guantitatively
evaluated. For this exposure pathway, the excess lifetime cancer
risk is well below 10°, and the HI is well below one, indicating
carcinogenic and noncarcinogenic health effects are not likely to
occur. Table 7 presents the risks associated with the inhalation
of VOCs by nearby workers.

Inhalation of VOCs by Nearby Residents

The risks related to exposure of nearby residents to chemical
releases from the site were evaluated. The results of this
assessrment revealed that no adverse health effects are likely to
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occur as a result of exposure to airborne contaminants. For this
exposure pathway, the excess lifetime cancer risk is well below
10", and the HI is well below one, indicating carcinogenic and
noncarcinogenic health effects are not likely to occur. Table 8
presents the risks associated with the inhalation of VOCs by
residents.

Environmental Risks

Potential impacts associated with the contaminants of potential
concern were also assessed for nonhuman exposures at the
Cinnarinson site. There are no endangered species or critical
habitats located in the study area. It was determined that
environmental risks were not significant at the Cinnaminson site.

Uncertainties in the EA

As in any risk assessment, the estimates of risk for the
Cinrarinscn site have many uncertainties. 1In general, the
prirvary sources of uncertainty identified included the following:

. Environmental chemistry sampling and analysis
. Environmental parameter measurement

. Fate and transport modelling
. Exposure parameter estimation
. Toxicological data

As a result of the uncertainties, the risk assessment should not
be construed as presenting an absolute estimate of risks to hurman
or environmental populations. Rather, it is a conservative
analysis intended to indicate the potential for adverse impacts
to occur. :

Conclusicn

Actual or threatened releases of hazardous substances from this
site, if not addressed by implementing the response action
selected in this ROD, may present an imminent and substantial
endangerment to public health, welfare, and the environment.

DESCRIPTION OF ALTERNATIVES

Appropriate remedial technologies identified during the screening
process were assembled into combinations to address the remedial
action objectives for the site, namely:

- To satisfy applicable or relevant and appropriate
local, State, and Federal requirements (ARARS):;

- to reduce continued degradation of the ground water;
and
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- to prevent contarminants from migrating toward existing
runicipal drinking water wells.

The FS identified two types of actions that would address the
ground water problems: Source Control (SC) Alternatives aimed at
storping the further leaching of contaminants into the ground
water from the landfills; and Ground Water Management of
Migration (M¥) Alternatives which would address the contamination
already in the ground water.

In preraring the FS, several remedial technologies that could
meet ground water cleanup objectives were identified and reviewed
for effectiveness, implementability, and cost. Those
alternatives which passed the initial screening are highlighted
in this secticn. Descriptions of all of the remedial
alternatives evaluated for the Cinnaminson Ground Water
Cortamination site are provided in the FS Report.

The aliternatives evaluated included the following:

Source Contrel Alternatives

p—

Alternative 8C-1: No Purther Action
Alternative 8C-2: Monitoring and Administrative Controls
Alternative 8C-3: RCRA Capping

As menticned previously, the landfill was capped with 18 inches
of clay in 1¢85. Currently, the cap is effectively acting as a
barrier to the infiltration of rain water intc the landfill,
which reduces the further migration of the contaminated ground
water plume. Maintenance of the existing cap and the
irplementation of a Ground Water Management of Migration
alternative will provide additional information on the long-term
effectiveness of the cap. At that time, any added benefits of
installing a full RCRA (Resource Conservation and Recovery Act)
cap can be evaluated. Therefore, Alternatives $C-1, SC-2, and
SC-3 will not be discussed in this document, but will be
considered in a separate operable unit Record of Decision after
the selected management of migration (ground water control)
syster is in place and operating.

Ground wWater (Management of Migration) Alternatives
Alternative MM-1l: No Further Action
Alternative MM~-2: Monitoring and Administrative Controls

Alternative MM~3: Treatnent of Ground Water from the Shallow
: AqQquifer (Perched Zone)

Alternative MM-4: Treatment of Ground Water from the boap
Aquifer (Regional AqQuifer)
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Alternative MM-S: Treatment of

Ground Water from Both the

S8ballov and Deep Agquifers

Alternatives MM-3, MM-4, and MM-5 each include three separate

ground water treatment options.

Opticon A: Chemical precipitation
Opticn B: Cherical precipitaticn
Option C: Cherical precipitation
activated carbon
(MM-1): No Further Action

Estirmated Carital Cost:
Estimated Operation

and Mainternance (0O&M) Cost:
Estimated Present Worth:
Irpiementation Period:

These are:
with air stripping
with ultra-violet oxidation

with biological granular

$0

$15,000
$41,600
None

The National 0il and Hazardous Substance Pollution Contingency
Plan (NCP) and the Comprehensive Environmental Response,
Corpensation and Liability Act (CERCLA) require the evaluation of
a No Action alternative as a basis for comparison with other
remedial alternatives. This No Further Action alternative
includes only those actions required by the existing SLI Landfill
clesure plan, which includes: ground water monitoring within the
plurme boundaries, maintenance of site fencing and the landfill
cap, and contreclling access to the site. Because this
alternative does not entail contaminant removal, CERCLA reguires
that a review of site conditions be conducted every five years,
which is the estimated O&M costs.

(MM-2): Monitoring and Admipistrative Controls
Estirated Capital Cost: $36%9,000
Estimated Annual O&M Cost: $84,000
Estimated Present Worth: $1,702,000
Implementation Period: 6 Months

The Monitoring and Administrative Controls alternative does not
include active treatment technologies, but presents passive
measures to reduce the probability of human contact with the
contarinated media. Monitoring controls consist of implementing
a long-term monitoring program beyond the plume boundaries and
continuing those actions which are required by the existing SLI
landfill closure plan, including:; monitoring the ground water
within the site boundaries, maintaining site facilities (fences,
cap, etc.), and controlling access to the site. Administrative
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controls involve the State or local governments placing general
warnings on new well installation permits to warn of the .
potential health risks associated with using the ground water for
pctaktlie purposes.

Because the Monitoring and Administrative Contro. z2lternative
results in the contamination remaining on site, CERCLA requires
that a review cf site conditions be conducted every five years.

(MM=-3): Treatment of Ground Water Prom the Shallow Aquifer or
Perched Zones

Alternative MM-3 includes the components of Alternative MM-2
aleng with a ground water extraction and treatment system for the
shallow aguifer. The conceptual model suggests that 130
extraction wells would be regquired in the shallow aguifer
(perched zones) to capture the contaminated water. The actual
nurber and location of these extraction wells will be determined
during the design of the project. Each extraction well would
extract contaminated water at a rate of approximately 1.7 gallons
per minute (gpr). The extraction wells would be installed to an
averaze derth of 35 feet. Following on~-site treatment, the
effluent would be discharged into the regional agquifer by two
injectior wells, which would be located downgradient of the
contarinated plume. Locating the injection wells downgradient of
the plure is expected to create a hydraulic barrier between clear
and contarinated ground water. The hydraulic barrier would
reduce further migration of the contarminated plume toward the
rurnicipal wells. The injection wells would be installed to an
average depth of 180 feet. Each injection well would inject the
treated water at an approximate rate of 140 gpm. It is estimated
that the rerediation would have to be carried out for
apgreximately five years. The approximate location of the
extracticn wells and the treatment plant are shown in Figure 3.
Since the regional aguifer is a potential source of drinking
water in the area, it is classified by EPA as Class II B, and by
NJDEP as Gw=-2. Therefore, the shallow agquifer, which percolates
into the regional aquifer, would be treated to meet drinking
water standards. The treatment of the extracted ground water can
be accomplished by different treatment technologies. Three
treatment options for Alternative MM-3 are presented:

Option A: Chemical precjpitatijon/air stripping treatment

Estimated Total Capital Cost: $4,739,000
Estirmated Annual O&M Cost: $506,000
Estimated Present Worth: $6,941,000
Irplementation Period: 5 years

In Option A, following ground water extraction, the water would
be purped to a centrally located treatment plant. Treatment
would cecnsist of chemical precipitation to remove inorganic
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contaninants, followed by air stripping to remove the volatile
organic compounds. Bench-scale treatability studies during
remedial design would determine unit sizes and demonstrate
performance.

Opticn B: Cherical precipitation/UV oxidation treatment
Estimated Total Capital Cost: $5,192,000

Estimated Annual O&M Cost: $617,000
Estimated Present Worth: $15,083,000
Implementation Period: 5 years

In Option B, fcllowing extraction, the contaminated water would
be treated on site in an ultraviolet (UV) oxidation unit to
destroy the organic contaminants. In this treatment system,
after chemical precipitation, ground water would be mixed with an
oxidant (such as oczone or hydrogen peroxide) and then exposed to
UV light. The organic components oxidize to the point where the
by-products of the reaction are carbon dioxide, water, and non-
hazardous salts. The non-hazardous salts would be transported to
a licensed facility for disposal. All other components of this
alternative are identical to those described for Option A.
Bench-scale treatability studies during the remedial design would
determine unit sizes and demonstrate performance.

Opticon C: Chermical precipitation/bioclogical granular activated

carktcn treatmens

Estimated Total Capital Cost: $8,093,000

Estimated Annual O&M Cost: $649,000
Estimated Present Worth: $18,633,000
Irplementation Period: 5 years

Option C uses biclogical granular activated carbon treatment to
extract the organics. 1In this treatment method, contaminated
ground water would be pumped to an aeration basin after chemical
precipitation. 1In the aerated basin, the contaminated water
would be mixed with granular activated carbon and biclogical
solids. Following oxidation of the organic contaminants, the
mixture would be settled in a clarifier, with the overflow
becorming the treated effluent. Excess biological scolids and
spent carbon would be collected and handled as a regulated
material. The excess biological solids/spent carbon mixture
would be dewatered and transported to a recovery facility for
regeneration. The water collected during the dewatering process
would be processed in the treatment plant. Bench-scale
treatability studies -during design would determine unit sizes and
demonstrate performance.
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(MM-4): Treatment of Ground Water from the Deep Aquifer

rlternative MM-4 includes the components of Alternative MM-2
aleong with a ground water extraction and treatment system for the
deer aguifer. An estimated seven extraction wells would be
installed in the contaminated plume to remove the contaminated
ground water. Each well would extract the contaminated water at
an estirated rate of 80 gpm. The extraction wells would be
installed to an average depth of 240 feet. The extracted ground
water would be treated by one of the three options presented in
MM-3. TFour injection wells would be used to reinject the treated
water into the regional agquifer. The injection wells would be
located downgradient of the contaminated plume and installed to
an average depth of 180 feet. Each injection well would reinject
the treated water at a rate of about 140 gpm. The approximate
location of the extraction wells and the treatment plant are
shown in Figure 4. It is estimated that the remediation would
have to be carried out for approximately 30 years. Since the
regioral aguifer is a potential source of drinking water in the
area, it is classified by EPA as Class II B, and by NJDEP as
Gw=-2. Therefore, the regional aguifer would be treated to meet
drinking water standards.

MM-4 Witk Opticn A

Estirated Total Capital Cost: $5,192,000
Estirmated Annual O&M Cost: $€17,000
Estimated Present Worth: $15,083,000
Irplementation Period: 30 years

MM-¢ with Opticn B
Estimated Total Capital Cost: $6,069,000

Estirated Annual O&M Cost: $1,002,000
Estirated Present Worth: $21,879,000
Irplementation Period: 30 years

M¥=-4 with Ortion C
Estirated Total Capital Cost: $5,628,000

Estimated Annual O&M Cost: $700,000
Estimated Present Worth: $16,796,000
Implementation Period: 30 years

The treatment cornponents of Alternative MM-4 are identical to
those for Alternative MM-3 and its subset of Options A, B, and C.

(MM-5): Treatment of Ground Water from both the Shallow and Deep
Agquifers

Alternative MM-5 includes the components of Alternative MM-2
along with a ground water extraction and treatment system. This
alternative combines the extraction systems from both MM-3 and
MV-4 to withdraw contaminated water from both thé shallow and
deep aquifers. This would include the installation of an
estimated 130 extraction wells in the perched zones and the
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installation of seven extraction wells in the regional aguifer.
The total rate of extraction from both agquifers would be 781
gallons per minute (gpm). The perched and regional aquifer
extraction wells would be installed to depths of 35 and 240 feet,
respectively. The contaminated ground water would be treated by
one of the three options presented in MM-3, After treatment, six
injection wells would be used to reinject the treated water into
the regional agquifer downgradient of the contaminated plume. The
injection wells would be installed to an approximate depth of 180
feet. Each injection well would be designed to reinject the
treated water into the regional agquifer at an estimated rate of
140 gpr.

The location of the extraction wells and the treatment plant are
shown in Figure 5. It is estimated that the remediation would
have to be carried out for approximately 30 years. Since the
regional agquifer is a potential source of drinking water in the
arez, it is classified by EPA as Class II B, and by NJDEP as
Gw-2. Therefcre, the two aquifers would be treated to meet
drinking water standards.

MM-E Witk Option A

Estimated Total Capital Cost: $8,093,000

Estimated Annual O&M Cost: $694,000
Estirmated Present Worth: $18,€33,000
Irrlementation Period: 30 years

Mv-2 with Option B

Estirmated Total Capital Cost: $9,122,000

Estimated Annual O&M Cost: $1,114,000
Estimated Present Worth: $26,810,000
Irplementation Period: 30 years

MV-5 with Option C
Estimated Total Capital Cost: $8,367,000

Estimated Annual O&M Cost: $751,000
Estirmated Present Worth: $20,475,000
Implementation Period: 30 years

The treatment components of Alternative MM-5 are identical to
those for Alternative MM-3, and its subset of Options A, B, and
cC.
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SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES

In accordance with the NCP, a detailed analysis of each remedial
alterrative 1s conducted with respect to each of the nine
evaluation criteria. All selected remedies must at least attain
the Threshcld Criteria. The selected remedy should provide the
best trade-offs among the Primary Balancing Criteria. The
Modlfying Criteria were evaluated following the public comment
period. '

Threshold Criteria

+ Overall protection of buman health and the environment
addresses whether or not a remedy provides adequate

proctection and describes how risks posed through each
pathway are eliminated, reduced, or controlled through
treatrent, engineering controls, or institutional controls.

+ Corpliance with ARARs addresses whether or not a remedy
will reet all of the applicable or relevant and appropriate
recuirerents (ARARs) of Federal and State environmental
statuzes and/er provides a basis for a waiver.

Primary Balancing Criteria

+ Llong-term effectiveness refers to the ability of a remedy
tc raintain reliable protection of human health and the
environment over time once cleanup goals have been met.

« Reduction of toxicity, mobility or volume addresses the
perfcrmance of the remedy in terms of reducing the toxicity,

mckility, or volume of the contaminants of concern in the
environment.

+ ghort-term effectiveness addresses the period of time
needed to achieve protection, and any adverse impacts on
human health that may be posed during the construction and
implementation period until cleanup goals are achieved.

+ Implementabjlity refers to the technical and
adrministrative feasibility of implementing a remedy,
including the availability of materials and services
required to implement a particular option.

» Cost includes estimated capital, and operation and
maintenance costs of the remedy, and the net present worth
costs of the alternatives.
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Modifying Criteria

+ fState Acceptance indicates whether, based on its review
cf the RI/FS and Proposed Plan, the State concurs with, :
oppcses, or has no comment on the preferred -lternative at
the present time. '

+ Community Acceptance evaluates the reaction of the

. public to the remedial alternatives and the Proposed Plan.
Comments received during the public comment period, and
EFA's responses to those comments, are summarized in the
Responsiveness Summary attached to this document.

ANRLYSIS

This secticn discusses and compares the performance of the
rermedizl alternatives under consideration against the nine
Ccriteria.

Overall Protection

Al cf the action alternatives provide some degree of protection.
Alternative MM-2 prevents exposure to ground water contaminants
by irplerenting administrative controls. Alternatives MM-3, M-
4, and MM-5 would provide a greater degree of protection by
extracting and treating contaminated ground water and reinjecting
it, with the goal of cleaning the aguifer to drinking water
standards. Alternative MM-3 provides ground water treatment of
the shallow aquifer only:; contaminants in the regional aquifer
weculd ke reduced by natural attenuation and bicdegradation.
Alternative MM-4 provides ground water treatment of the regional
aguifer, which is a source of drinking water in the area. Under
Alternative MM-4, contaminants in the shallow aguifer, which
eventually percolate intc the regional aquifer, would be captured
and treated by the extraction and treatment system for the
regional aguifer. This alternative is therefore more protective
than Alternative MM-3. Alternative MM-5 provides direct
treatment of both aquifers. Treating both agquifers would provide
the greatest overall protection of public health and the
environment.

Compliance with ARARSs

Cherical-specific ARARS

The cleanup objectives for the ground water and the reinjected
treated water are provided in Table 9. These levels represent
the concentrations which must be attained in both the treated
water before reinjection and in the ground water at the end of
the rermedial action. They are based on State and Federal
standards for drinking and ground water. Alternatives MM-1 and
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MM-2 do not address the remediation of contaminated ground water,
and therefore do not comply with contaminant-specific ARARs.
Alternative MM-3, which treats ground water in the shallbow
aquifer, would not meet ARARs for the contaminated water in the
regional aguifer. Alternative MM-4 would meet ARARs for only the
regional aguifer. Since Alternatives MM-1 and M.-2 would not
meet the ARARs for ground water, they will not be considered
further in this analysis as options.

Alternative MM-5 would meet ARARs for both the shallow and
regional aguifers.

All of the treatment technology options (A, B, or C) treat the
ground water to attain ARARs, with the possible exception of some
seri-volatiles under Option A.

location-specific ARARS

Alternatives M¥-3, MM-4, and MM-5 would comply with State and
Fecderal regulations governing the construction of facilities in a
flecodplain. '

Activitv-specific ARARs

Alternatives MM-3, MM-4, and MM-5 would comply with State and
Federal regulations governing the construction and operation of
the extraction, treatment and reinjection systems, and the off-
site dispocsal of hazardous sludges produced by any of the
treatment system options.

2 list of ARARs for the clean-up is presented in Table 10.

long-term Effectiveness and Permanence

Alterratives MM-1 and MM-2 do not include active treatment of
ground water and therefore would not be effective or permanent.
Furthermore, these alternatives do not prevent the contanrinant
plume from migrating toward municipal drinking water wells in the
area.

Alternatives MM-3, MM-4, and MM-5 include the extraction,
treatment, and reinjection of the contaminated ground water, and
would be both effective and permanent, over time. Furthermore,
these alternatives are designed to prevent the contaminant plunme
from migrating towards municipal drinking water wells in the
area.

Reduction of Toxicity, Mobility, or Volume of Contaminants

Alternatives MM-3, MM-4, and MM-5 treat extracted ground water
and reinject it in specific locations to reduce the toxicity,
motility, and volume of contaminants. Alternatives MM-3 and MM-
4 would reduce the toxicity, mobility, and volume of contaminated



20

ground water in the shallow and regional aguifers, respectively.
Alternative MM-5 involves extraction and treatment of ground
water from both aquifers. This would reduce the toxicity,
mokility and volume of contaminants in both agquifers.

Short-term Effectiveness

Alternative MM-2 does not include active treatment of ground
water, and therefore, would not be as effective. Unlike the
treatment based alternatives, this alternative does not prevent
the contarinant plume from migrating toward municipal drinking
water wells in the area.- Alternative MM-3 would be effective in
decreasing the contaminants in the shallow aquifer only: the
regicnal agquifer would remain contaminated. Alternative MM-4
would be effective in decreasing the contaminants in the regional
drinking water aguifer. However, since the shallow agquifer would
not be directly addressed, recontamination of the regional
aguifer, due to the downward percolation of contaminated ground
water fror the shallow aquifer, is likely to occur for a long
periocd of time. Alternative MM-5 would be most effective in
directly addressing contamination throughout both agquifers during
the rerediation, by extracting and treating the ground water frcr
cth the shallow and regional aguifers.

Treatment of the ground water (under option A, B, or C) would
produce a hazardous sludge which must be disposed of properly for
the duration of remediation.

Shcrt-term risks to workers may occur during the installation of
the extraction and the reinjection wells in Alternatives MM-3,
MM-4 and MM-5. The pumping and piping system would be installed
below ground and would involve excavation. Risks to workers and
the nearby community from airborne contaminants would be
rinimized during the implementation of each of these alternatives
through the use of appropriate engineering controls, and
corprehensive health and safety planning. New Jersey American
Water Company (NJAWC) drinking water wells are located within a
two-mile radius of the site. The initial start-up of the pumping
system could influence the amount of ground water being extracted
from these wells. The NJAWC would be consulted during the
remedial-design and remedial action, to minimize any effects that
the pumping and reinjection system would have on these wells. It
is expected that Alternative MM-3 could be started within 12
months. Alternative MM~4 could be started within 18 months; and
Alternative MM-5 in 24 months.

Implementability

Alternatives MM-3, MM-4, and MM-5 utilize extraction wells and
purping systems that are proven and widely used technologies.

The hydrogeological characteristics of the regional aguifer allow
for easy, continuous removal of contaminated water. Alternatives
MM-3 and MM-5, which involve extraction of ground water from the
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shallow aguifer (perched zones), may be more difficult to
implement. The hydrogeological characteristics of the perched
zones do not allow a large volume of water to be extracted from a
single well. The conceptual model for the extraction syster for
the shallow zone consists of an estimated 130 wells. Due to the
large nurter of wells, and the amount of connecting piping
reguired to be installed in commercial and residential areas,
problers with implementation could occur. Therefore, cleanup cf
the shallow ground water may be limited to extracting and
treating the highly contaminated areas or "hot spots".

Three treatmenrt technology options are presented for
consideraticrn. Option A involves chenmical precipitation and air
stripping, a proven technology for the treatment of volatile
organics, and would be fairly easy to implement. However, this
treatrent cortination may have some difficulty in removing all
the seri-volatile organics from the ground water down to
standards. Option B, chemical precipitation and UV oxidation,
may be scnewhat difficult to implement successfully, since UV
oxidation technology is a relatively new technology whose
effectiveness with the contaminants at this site is questionatle.
Option C appears to be the most viable choice; both semi-volatile
and volatile organics should be more easily removed from the
ground water to levels which meet MCL ground water standards by
using a comrtination cf biocological media and activated carbon.

Cest

The selected rermedy, Alternative 5C, is cost-effective because it
provides the highest overall effectiveness proportional to its
ccst. The cost of Alternative S5A is somewhat less expensive than

Alternative 5C. Alternative 5B is the most expensive.

fcr the remedial alternatives are summarized in Table 11.

0n

Ceset

State Acceptance

The State of New Jersey, while concurring with the selected
remedy has raised concerns with the selection of ARARs for
discharge of treated ground water and the ultimate clean up goals
for the remedy. These concerns are largely related to
aprlication of GW-2 "to-be-considered" (TBC) discharge
reguirements developed by the NJDEP for the point of discharge.
EP2, has in this document, utilized promulgated ARARs in
selecting the remedy. The appropriateness of NJDEP's "TBC"
regquirements and the impact on treatment requirements will be
resclved during the remedial design.



22
Community Acceptance

Cormmunity acceptance of the preferred alternative was evaluated
after the public comment period. The general public had no
oprcsition to the preferred alternative nor did they prefer any
other alternative. However, non-supportive comments were
received fror potentially responsible parties. Comments raised
at the publlc meeting and during the public comment perlod are
sumrmarized in the attached Responsiveness Summary.

SELECTED REMEDY

EPA and NJDEP have determined that the remedial goal for this
remedy is to return the regional aguifer to its beneficial use as
an actual or potential source of potable water, in accordance
with the expectations of the NCP. After a thorough review and
evaluation of the alternatives in the Feasibility Study, EPA, in
conjunction with the State of New Jersey, presented Alternative
MM-5 in the Proposed Plan as the Preferred Alternative. This
alternative was selected as the Preferred Alternative because it
would substantially reduce contaminant levels in the affected
portions of both agquifers, through pumping and treatment, and
ultimately would allow the deeper aquifer to be fully utilized as
a source of drinking water. Therefore, Alternative MM-5 provided
the best balance among alternatives in the Proposed Plan with
respect to the evaluation criteria.

The input received during the public comment period, including
guestions raised at the public meeting held on May 31, 1990, and
corment letters received by EPA, are presented in the
Responsiveness Surmmary. The comments received encompassed a wide
range of issues, but did not necessitate any changes in the
reredial approach proposed to be taken at the site.

Based upon consideration of the requirements of CERCLA, the
detailed analysis of the alternatives, and public comments, EPA
has selected the Preferred Alternative, Alternative MM-5,
Treatment of Ground Water from Both the Shallow and Deep Aquifers
(preferably by chemical precipitation and biological/granular
activated carbon), as the remedy for the site.

It may become apparent, during implementation or operation of the
ground water extraction system, that contaminant levels have
ceased to decline and are remaining constant at levels higher
than the remediation goal. 1In such a case, the systenm
performance standards and/or the remedy may be reevaluated.

The selected remedy will include ground water extraction for an
estirmated period of 30 years, during which the system's
performance will be monitored on a regular basis and adjusted
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according to performance data collected during operation. The
operating system may include:

a) discontinuing operation of extraction wells in areas
where cleanup goals have been attained;

b) alternating pumping at wells to eliminate stagnation
points;
c) pulse punmping to allow aquifer equilibration and

encourage adsorbed contaminants to partition into
ground water; and

d) the installation of additional wells to optimize syster
performance.

Due to the large nurber of wells and the amount of connecting
pPiping reguired to be installed in commercial and residential
areas, protlems with implementation could occur. Therefore,
cleanupr of the shallow ground water may be limited to extracting
and treating contaminated ground water from the more highly
contaminated perched zone "hot spots".

The treated ground water would be reinjected into the regional
aguifer and would comply with ARARs identified in Table 9.
Reirjecticn of the treated water into the regional aquifer
downgradiernt of the contarinated plume is expected to create a
hydraulic barrier, to prevent further migration of the plume.

Ground water monitoring will be implemented to observe the
hydrologic effects associated with the ground water extraction
and reinjection systems. It will also be used to appraise the
effectiveness of the treatment system and to mecnitor the movement
of the contaminated ground water plume. Furthermore, the ground
water monitoring program will be used in the evaluation of the
adequacy of the existing cap at the SLI landfill, which may be
the subject of a subseguent Record of Decision.

The points of conpllance for ground water remediation are
throughout the plume.

The ground water monitoring program will comply with State
requiremehts and with RCRA regulations specified in
40 CFR 264.97, dealing with the installation of monitoring wells.

Alternative MM-5 would result in the reduction of the Hazard
Index to below 1, and carcinogenic risks to below 10°, by
reducing volatile organic chemicals, semi-volatile chemicals, and
metals in the ground water to levels which meet State and Federal
ground water standards.

Treatrent system Option C includes chemical precipitation and

biological granular activated carbon. Option C would reduce the
tox1c1ty and volume of both semi-volatile and volatile organics
found in the ground water, and would be designed to control air
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emissions of volatile organic compounds. A modified or
alternative treatment system may be selected during the Remedial
Design, based on changes in technical specifications, costs, or
treatability studies. The final chosen technology would, of
course, be regquired to meet ARARS.

The selected remedy poses no unacceptable short-term risks.
Notwithstanding, a comprehensive health and safe-y plan would be
prepared to ensure proper protection of the publ.c, and workers
on site, during the remedial action.

The total estimated cost (at present worth) of Alternative MNM-5
over 30 years, using Option C as the selected treatment
technology, is $20.5 million.

The total estimated capital cost for Alternative MM-5, using
Option C as the selected treatment technology, is $8.4 million.
This cost includes the design and construction of the ground
water treatment system, monitoring wells, reinjection wells,
associated piping, and miscellaneous facilities. The estimated
annual O&M cost is $751,000.

Currert engineering controls, including those actions required in
the closure plan for the SLI landfill, and institutional '
controls, such as warnings on new well installations in the arez,
are included as part of the remedy.

STATUTORY DETERMINATIONS

EFA's selected remedy for the ground water remediation complies
with the reguirements of Section 121 of CERCLA as amended by the -
Superfund Amendments and Reauthorization Act. The action is
protective cf human health and the environment, complies with
Federal and State reguirements that are applicable cor relevant
and approrriate to this action, and is cost-effective. This
action utilizes permanent sclutions and alternative treatment
technologies to the maximum extent possible. The statutory
preference for treatment that reduces toxicity, mobility or
volume will be addressed by this action. The selected remedy
provides the best balance of tradeoffs among the criteria,
especially among the five balancing criteria. A brief, site-
specific description of how the selected remedy complies with the
statutory requirements is presented below.

1. Protection of Human Eealth and the Environment

The selected remedy is protective of human health and the
environment, dealing effectively with the threats posed by the
contarinants which were identified.

The principle threat is the potential risk to local ﬁuhicipal
drinking water wells from the migration of contaminants in the
agquifers. By purping and treating the contaminated ground water
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fror both agquifers, the selected remedy will reduce the health
and environmental risks associated with ground water in the are=z
dowr. to levels that are acceptable for drinking water. In
addition, by treating a large volume of water from the regional
aguifer, the selected remedy will control further migration of
the plume, and thereby reduce the potential risk ¢ contaminating
murnicipal drinking water wells.

The selected remedy poses no unacceptable short-term risks.

2. Compliance with Applxcablc or Relevant and Appropriate
Regquirements

The selected remedy will comply with the following ARARs.

Chericel-specific ARARs

. The cleanup objectives for the ground water and the
reinjected treated water are provided in Table 9. These
levels represent the concentrations which would be attained
in both the treated water before reinjection and in the
ground water at the end of the remedial action. They are
based on State and Federal MCLs for drinking water and New
Jersey Ground Water Quality Criteria.

Activi<v-specific ARARS

New Jersey air pollution control regulations are applicatle
to the construction and operation of the selected remedy.

The cperation of the treatment system will comply with RCRA
reguirerments. Hazardous sludges produced by the treatment
systern wlll be disposed of off site in accordance with RCRx
reguirements and State Sludge Quality Criteria; the exact
requirements will be determined during the design of the
treatment system.

.The remedial action would be designed to meet New Jersey
requirerents for ground water monitoring activities.

Location~specific ARARS

State and Federal regulations governing the construction of
facilities in a floodplain are applicable.

'c_Be Considered

The shipment of hazardous wastes off site to a treatment and
disposal facility should be consistent with the Off-site
Policy Directive Number 9834.11 issued by the EPA Office cf
Sclid wWaste and Emergency Response. This directive is
intended to ensure that facilities authorized to accept
CERCLA generated waste are in compliance with RCRA operating

standards.
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A comprehensive health and safety plan would be prepared tc
ensure that the public and on-site workers are properly
protected during the remedial action.

Federal and State ARARs for the clean-up are presented in
Table 10.

The State of New Jersey, while concurring with the selected
reredy has raised concerns with the selection of ARARs for
discharge of treated ground water and the ultimate clean up goals
for the remedy. These concerns are largely related to
apriication of GwW-2 "to-be-considered" (TBC) discharge
requirements developed by the NJDEP for the point of discharge.
EFA, has in this document, utilized promulgated ARARs in
selecting the remedy. The appropriateness of NJDEP's "“TBC"
reguirements and the impact on treatment requirements will be
resolved during the remedial design.

3. Utilization of Permanent Sclutions and Alternative Treatment
Technologies to the Maximum Extent Practicable

The selected remedy utilizes permanent solutions and alternative
treatment (or resource recovery) technologies to the maximum
extent practicable. Contaminated ground water will be extracted
from the shallow and deep aguifers, and treated before
reinjection. This will significantly reduce the toxicity,
mobility, and volume of the contaminants found in the ground
water and restore the regional aguifer as a source of drinking
water. Hazardous wastes generated by the treatment process will
be treated and disposed of at approved facilities off site.

4. Preference for Treatment &s a Principal Element

The selected remedy utilizes treatment to the maximum extent
practicable. Contaminated ground water will be extracted frorn
the shallow and deep aquifers, treated to meet standards, and
then reinjected into the regional aquifer. Hazardous wastes
generated by the treatment process will be treated and disposed
of at approved off-site facilities.

5. Cost-Effectiveness

Of the alternatives which most effectively address the threats
posed by the contaminant plume, the selected remedy affords the
highest level of overall effectiveness proportional to its cost.
Based on the information generated during the Feasibility Study,
the estirmated total project cost is $20,475,000.
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DOCUMENTATION OF BIGNIFICANT CHANGES

The Proposed Plan for .the Cinnaminson Ground Water Contamination
site was released to the public in May 1990. The Proposed Pla:x
identified the preferred alternatives for each source area. EPa
reviewed all written and verbal comments submitted during the
public comment period. Upon review of these comments, it was
determined that no significant changes to the selected remedy, as
it was originally identified in the Proposed Plan, were
necessary.
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TABLE 1

COMPARISON OF MAXIMUM CONCENTRATION
DETECTED IN THE PRM AQUIFER
(EPA WELLS ONLY) WITH THE MAXIMUM
~ CONTAMINANT LEVELS (MCLS)
CINNAMINSON GROUND WATER CONTAMINATION
FEASIBILITY STUDY REPORT

Maximum SOWA ' NJISDWA 2
Chemical oncertration (uq/} MCL’s (ug/l MCL’s (ug/1)
1,2-Dichloroberzere 21.0
1,4-Dichiorober2ene 38.0
1,1-Dichlcroethare 440.0
1,2-Dichioroethane 230.0 §.0 2.0
1,2-Dichicroethene (total) 260.0 10.0
1,2-Dichicropropane 3%.0
1,1,1-Trichioroethane 23.0 26.0
1,1,2-Trichioroethare 3.0
1,2,4-Trichicrcherzene 2.4 8.0
Acetone 2800.0
Artimcry £4.0
Arseric 110.0 £0.0 £0.0
Benzene 310.0 5.0 1.0
Benz2cic Acid €5.0
Beryllium 7.0
bis{2-ethylhexy))phthalate 400.0
Butyibernzylgnihalate 14.0
Cagmium 13.8 10.0
Chlorcterzene 84.0 4.0
Chlorcéern 2100.0 100.0
Cyaride 30.0
Diethylphthalate 1.0
Di-n-buty) phthalate 2.0
Ethylberzene 430.0
Manganese 14300.0 £0.0
Noncarcinogenic PAK’S 20.0
Selenium £.0 10.0
Silver 18.7 §0.0
Tetrachioroethene 110.0 1.0
Tota) Xylenes 1100.0 4.0
Trichloroethene 380.0 1.0
Vinyl Chloride 85.0 2.0 2.0

! Safe Drinking Water Act, Maximum Contaminant Levels
New Jersey Safe Drinking Water Act, Maximum Contaminant Levels



TABLE 2

COMFARISON. OF MAXIMUM CONCENTRATION DETECTED IN THE
PERCHED IJONE (EPA WELLS ONLY) WITH
MAXIMUM CONTAMINATION LEVELS (MCLs)
CINNAMINSON GROUND WATER CONTAMINATION
FEASIBILITY STUDY REPORT

A _ Maximum - SOWA ' NJSOWA 2

Che=<¢2 Co~ze~tration (ug’/l) MIL's (ug” MIL's {uc 1)
1,1-Dickicrethane 10.0

1,2-Dichlcrethane £0.0 5.0 2.0
1,2-Dicnio-oetnene (total) 25.0 10.0
1,4-Dichlorcherzene 8.0

Chicrchenzene 430.0 4.0
Ethy berzere 107.0

Bernzene 12.0 5.0 1.0
Vinyl Chcride 34.0 2.0 2.0
Tetel Xyienes 67.0 44.0
Arsenic 3.8 50.0 50.0
Ma-carese 7270.0

Silver 31.0 £0.0 £0.0

' sa‘e Crimking Wate~ Act, Maximum Contaminant Levels

2 Nem Jersey S2fe Drinking water Act, Maximum Contaminant Levels
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. TABLE 4

Chemicals of Concern for the Inhalation of
VOCs
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TABLF. 5

Risks Assoclated with the Ingeation of Ground

Water from the Perched Water Zones

Al

care inngens

FRTIMATED CIMONIET DASLY

EXCESS UrPiR pouNn

CONCINIRATION {un/ V) INTARE (ED1) (mg/%p/dlay) (ANCIR IR I CANCER RIS
. L POLLNCY e e
Gromelr ic Plansibie TAL TR Plausihie
Chemiral Mean M frmm Aver age Maw imm (ma/va/day)- ) Averaqe Maw lmm
1.1-Dichloroethane J 00 I 0nte0l 7 62¢ OR | 141 04 -0 n-o7 1105
1.2 Dichlornethane J.A0f 00 S 0 00 A7 06 S I e LN A1 74 ft o 56-0%
I.4-Dichlorobenyzene 5.400 +00 0 001 00 [PAL I 1Y 9 148 0% 2 4% 02 RiN 1 20 06
Arsenic M 3 Nt 00 NR 4 Va0 2 01«00 NR 9% -0%
Penzene : S 1100 1200000 st 0% 131 04 2m 0 3w a o6
Vinyl Chloride 6.401 +00 3 At e t ant 0% J.nw-04 2.3e«00 J§-05 N-00
10140 ; ar-o0s 1-03
b. noncarc inngens
ESTIMATED CHRONIC DALY
CONCENTRATION (uq/!) INIAKE ((D1) (mg/kg/day) COL:RED RATIO
----------------------- B e T RIFERENCE B et
Geometric P lausihie L1 Plausthle
Chemical Wean Hax timm Average Max irmem (mq/ka/day) Average Max lmm
1.1-Dichloroethane ) Jor+00 1.00f 401 6 15F-05 2 PGF-04 1.0f-00 Rfr 04 no
1.7 D!chlormlhml'oll" S.601 « 00 2.501+00 | .ORF 04 7. 141 -04 | of-02 102 -0
1.4 Dichlorobenrene 5.401 «00 8 001 «00 1 041 -04 22M.04 1 00 0} o 2108
Chinrphenzene 9 401 100 4 01 e00? I 8Kt 04 ) 2% 02 3 ot-02 6-0M a m
[ thy thenzene 8 00t « 00 1 002 I S4t-04 J o6t -0) 1 0t-01 20-0) n 0
Manganese I 4 e0) ) 20 2 At 02 2 oAt 0 2.0t-01 1o 1t <00
Silver 6 201 +00 Jnteot 104 A AL -04 Jor-o) a 0 R ]|
Total Xylenes S 601 200 6 70100 |.ont-04 1 91t-00 72 01200 w0 o
HAZARD INDEX: ' ‘1 (07) 1 (2)

N - The gromelric mran was not reported (M) hecance the qrometcic mran was qreater than or ‘equal to the marimm detected value



TABRLE 6

Risks Assocfated with the Ingestion of
Ground Water from the Replonal Aquifer

A Care inogens

(SHIMATED CIMONIC DALY TRCISS (IPPER ROUND

CONCENTRATION (uy/ 1) INIARE (DY) (m/hqg/day) CANCER UL TAME CANCER RY'K

-- e s e - B I - <. POMINLY e

Geometr Ic Plavsthlie AL IOR P tauc ihile

Chemical Mean Maw immen Average My imum (mq/tq/day) -0 Averaqe Mav 1mpn
1.0 Dichinrasthane 6 708 .00 4 401407 I 5% 0% S 0w 0% 9.41.02 I o6 % -ne
1.2 Dichlornethane S M 00 2 Mot 0 (IR P B | 2.6M .00 911-02 it 06 e
1.2 Dichinrnpropane 3 0ot <00 3 M e 6 9°F 06 4 0m - 04 6. Al 07 S -07 M0
1.4 -Dichlorohensene 6 101 «00 J Aat ey a0 4 4 04 2 M-02 N oa
1.1.2 teichlorarthane 2 &M 00 3 00t 00 6 0N of Yaun oS S 0 RINH 20 06
Arcenic I oM 00 1 0tet? 1 62t 0% 1 260-01 2 000 3 -05 @
Renzens 6.200 « 00 AN RY T4 )y av 09 s m 2M 07 a 07 I 0e
hi<(2-tthy thexy Hphtha late 7 10«00 4 001 0?2 I hat 08 4.5 03 | 4102 o 07 &t 05
thinroform J ROt 00 2 108 +0) aJn os 7 e 02 6.1§-0) 51 -0n [ L]
Tetrachloroethene 3 90t 10 1 ot em2 9 OOt -06 1 261 03 S i-02 S o 6 09
Trichloroetbhene 4 Y +00 J a0t «0? 9 921 -06 4 Vg 0 11102 1"n-o 5 08
Yinyt Chior ide S_R01 «00 8.5m«n 1.041 05 971t 04 2.3t:00 R ) -o-m
TOTAL : 7€-05 6¢-01

MM « The grometric mesn was notl reported (M), because the grometric mean was greater than or equal to the maximm detected value.



TAM S

CONCENIBATION (uq/ 1)

HATARD INDTX:

et r ic
Chemical Mean Max imm
1.2 Dichlorohenzene S 208 «+ 00 2100:em
1.4 Dichintahenzene 6 100 R LY ]
1.1-Dichinroethane . 6 10100 4 AN
)1.? Dichlorortbene (total) 7. 401 400 PAENIIRY ¥4
1.1} trichlioroethane 2 6N s0Q 280 +0)
1.1.2-trichloroethane 2 &1 200 3 oot 00
1.2.4 Irichlorgbenzene 2 AT +00 2 401 +00
Acetone 6.701 «00 2 MMM
Ant imony J ansm S 401 s 00
Nery ) )i 2 706000 7 001 00
Nenzoic acid 2.5 <01 64901« 04
hn(zllh,!h.--”j»th.la!e 7 10100 4 on0?
Rt y thenzy Iphtha late 5.401 00 1 401 20}
Coadmiim ) 20800 [ LINT|]
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Risks Assofcated with the Inhalatfon of VOCs

by nearby Workers

A, CACCINOgenS
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Geametr ic Plaucible TACTOR Placible
T ompoawrwd Moy Manimm Average Max ivaom (mg/hg/day)- Avernqe M b mem
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Riska Assolcated with the Inhalation of VOCa
by Nearby Restdents
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Table 9

Ground Water ARARS

COMPOUND (micrograms/liter)
1,2-Dichlorobenzene 600 '
1,4-Dichlorobenzene 758 °?
1,2-Dichloroethane 2’
1,2-Dichloroethene (cis & trans) 10 '
1,1,1-Trichloroethane 26 '
1,2,4-Trichlorobenzene 8 '
Benzene 1’
Chlorobenzene 4’
Chloroform 100 °
Tetrachloroethene 1’
Total xylenes 44
Trichloroethene 1]
vinyl chloride 2’
Arsenic 50 °
Cadrniun 10 ¢
Cyanide 200
Manganese 50 *
Seleniun 10 *
Silver 50 °

S PR N TN

New Jersey Maximum Contaminant Levels
Federal Maximum Contaminant Levels
National Interim Primary Drinking Water Regulation

New Jersey Ground Water Quality Criteria



Table 10

gummary of Federal and 8tate ARARS
for the Cinnaminson Site

ARAR

Federal
Safe Drinking Wwater Act

National Primary Drinking Water
Standards

RCRA Standards for Owners
and Operator of Hazardous
Waste Treatment, Storage,
and Disposal Facilities

Resource Conservation and
Recovery Act (RCRA) -
Identification and Listing of
Hazardous Wastes

Executive Order on
Floodplain Management

State A
New Jersey Safe Drinking
Water Act

New Jersey Ground Water
Quality Criteria

New Jersey Discharge of
Effluents to the Ground
Water

New Jersey Requirements for
Ground Water Monitoring

New Jersey Sludge Quality
Criteria

New Jersey Air Pollution Control
Regulations

Flood Hazard Area Control Act

Flood Hazard Area Regulations

Citation

40 CFR Part 141

40 CFR Part 264
and Part 264.97

40 CFR Part 264.1

Executive Order 11988 and
40 CFRs 6:302(b) and
Appendix A

NJAC 7:10-1 et segq.
NJAC 7:9-6.6(b)

NJAC 7:14A~1 et seg.

NJAC 7:26-9 et seq.
NJAC 7:14-4 Appendix B-1l
NJAC 7:27-1 et seg.
NJSA 58:16A~50

NJAC 7:13-1 et sedqg.
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Alternative

MM-3A
3B
3C

MM-4A
4B
4C

MM-5A
5B
5C

Table i1

Capital
Costs

0
369,000

4,739,000
5,192,000
8,093,000

5,192,000
6,065,000
5,628,000

8,093,000
9,122,000
8,367,000

Costs of Remedial Alternatives

Annual
O &6 M

5,000

84,000

506,000
617,000
649,000

617,000
1,002,000
700,000

694,000
1,114,000
751,000

Present
Worth

416,000

1,702,000

6,941,000
15,083,000
18,633,000

15,083,000
21,879,000
16,796,000

18,633,000
26,810,000
20,475,000



TABLE OF CONTENTS

Section

I. RESPONSIVENESS SUMMARY. OVERVIEW. .. e ittt nneonnenooocns

II. BACKGROUNKD ON COMMUNITY INVOLVEMENT AND CONCZIRNS.......

III. SUMMARY OF MAJOR QUESTIONS, COMMENTS AND RESPONSES.....

A. Technical ISSUES. . vt evessossessansecsonssanosassaonsnss
B. Source Control ISSUES. ...ttt oncsnansssssassonccesns
c. Potentially Responsible Party ISSuU€S.....cceveveesn “oe
D Cost Estimation and Funding Allocation Issues..... e
E Property ISSU€S...vvsess oo i et e e e een e e
IV. WRITTEN COMMENTS AND RESPONSES....icceeeenecrence e e e e

APPENDICES
Appendix A:
Appendix B:
Arpendix C:
Appendix D:

Appendix E:

Proposed Plan

Sign-in Sheets

Agenda for Public Information Meeting
Information Repository List

Superfund Update

10
10
12

13



RESPONSIVENESS8 BUMMARY

CINNAMINSON GROUND WATER CONTAMINATION BITE
CINNAMINSON, NEW JERSEY

I. RESPONSIVENESS SUMMARY OVERVIEW

The U.S. Environmental Protection Agency (EPA) established a
public comment period from May 16, 1990 through June 15, 1950.

In response to a written request received by EPA, the public
comment period was extended to July 31, 19%0. The public comment
period provided interested parties with the opportunity to
comment on the remedial investigation and feasibility study
(RI/FS) report and the Proposed Plan for the Cinnaminson Ground
Water Contarination (Cinnaminson) site, in Cinnaminson Township,
New Jersey.

EPA held a Public Information Meeting on May 31, 1990 at 7:30
p.m. in the Cinnaminson Township Community Center to outline the
~remedial alternatives described in the RI/FS and to present EPA's

proposed remedial alternatives for controlling ground water
contarination at the Cinnaminson site. A public availability
session was held on June 1, 1950 from 10:00 a.m. to 1:00 p.m. 1In
addition, EPA held an additional availability session on July 25,
1990 at the reguest of several citizens that did not attend the
first meeting. The public availability sessions were held at the
Cinnaminson Township Community Center for interested citizens to
ask questions and to discuss concerns with EPA on a one-to-one
basis.

This Respeonsiveness Summary summarizes the written and oral
comments received by citizens during the public comment period
and EPA's responses to those comments. The EPA, in consultation
with the New Jersey Department of Environmental Protection
(NJDEP), will select a final remedy for site cleanup only after
reviewing and considering all public comments received during the
public comment peried.

This Responsiveness Summary is orgaﬁized into four sections and
five appendices as described below:

I. RESPONSIVENESS SUMMARY OVERVIEW: This section briefly
describes the objectives and the format of the
Responsiveness Summary for the Cinnaminson site.



II. BACKGROUND ON COMMUNITY INVOLVEMENT AND CONCERNS

EPA initiated community relations activities for the Cinnaminscn
site with a public scoping meeting at the Cinnaminson Township
Municipal Building on April 14, 1986. The meeting was held to
discuss the scheduled RI/FS activities. Approximately 80
residents and local officials from Cinnaminson and nearby Delran
Township attended the meeting.

According to a July 2, 1986 Meeting Summary, which is available
at the information repositories identified in Appendix D of this
report, the major concerns that were identified by the community
at that time are listed below:

. Residents and local officials were concerned about the
limited availability of information to the public regarding
the status of EPA activities. They requested that they be
kept informed of future investigation results.

. Residents expressed concern about contaminated ground water
affecting the municipal water supply wells. They wanted to
know if it was safe to drink, cook and bathe in the water
they were receiving from the New Jersey Water Company.

. Residents stated that there was a lack of information
regarding the SLI (Sanitary Landfill Inc.) closure plan that
was approved by NJDEP.

. local officials and residents were concerned about the
funding for the remedial action at the site. They wanted to
know if the Superfund reauthorization in 1986 would delay '
funding for the site cleanup.

Approximately 40 residents and local officials attended the
recent pukic meeting held by EPA on May 31, 1980. The meeting
was held to outline the remedial alternatives described in the
RI/FS and to present EPA's proposed remedial alternative for
controlling ground water contamination at the Cinnaminson site.
Several citizens, who did not attend the May 31st public meeting,
reguested that EPA hold a second meeting. 1In response, EPA
scheduled a second availability session on July 25, 1990. The
comnmunity's major questions and concerns that were raised during
the public meeting and the two availability sessions are
summarized in the following Section.



II. BACKGROUND ON COMMUNITY INVOLVEMENT AND CONCERNS:
This section provides the history of community concerns
and interests regarding the Cinnaminson site.

III. SUMMARY OF MAJOR QUESTIONS, COMMENTS AND CONCERNS:
This section summarizes the oral comments received by
EPA at the May 31, 1990 public meeting and the June 1,
1990 public availability session, and provides EPA's
responses to these comments.

IV. WRITTEN COMMENTS AND RESPONSES8: This section contains
all written comments received by EPA during the public
comment period as well as EPA's written responses to
those comments.

Appendix A: This appendix contains the Proposed Plan that
was distributed to the public during the public meeting held
on May 31, 1990.

Appendix B: This appendix contains sign-in sheets from: the
Public Information Meéting held on May 31, 1990 at 7:30
p.-m.: the Public Availability Session held on June 1, 1990
from 10:00 a.m. to 1:00 p.m.; and the availability session
held on July 25, 1890 at 7:00 p.m.

Appendix C: This appendix contains the Agenda for the
Public Information Meeting held on May 31, 1990.

Appendix D: This appendix contains an updated list of the
information repositories designated for the Cinnaminson
site.

Appendix E: This appendix contains the Superfund Update
which summarizes the remedial activities conducted at the
Cinnaminson site.

The remedy to control ground water contamination at the site is
selected by the EPA Region II Administrator and will be
documented in the Record of Decision (ROD). EPA will issue a
press release to notify interested citizens that a remedial
decision has been made. This Responsiveness Summary, the ROD,
and the -other site-related documents that EPA used to select the
remedial alternative will be placed in the information
repositories for public review (See Appendix D).



III. SUMMARY OF MAJOR QUESTIONS, COMMENTS AND RESPONSES

The cral comments raised during the public comment period and
EPA's responses to these comments are summarized below.

A. TECHNICAL ISSUES AND CONCERNS

COMMENT: One resident wanted to know in which direction the
contamination plume is moving.

RESPONSE: The results of the remedial investigation, conducted
by EPA's consultant, Camp Dresser & McKee (CDM), indicated the
contamination plume in the deep aguifer is generally migrating in
a south-southeasterly direction. It should be noted that a
slight shift occurs in the northern area where the flow direction
deviates to a south-southwesterly direction. The flow of the
shallow aquifer or perched zone is very localized, and the ground
water in this zone primarily follows the inclination of the clay
layers which are responsible for forming the perched zone.
Ultimately, however, the ground water from the perched zone
migrates vertically through the clay layers and enters into the
deep aguifer and eventually migrates south-southeast.

COMMENT: A citizen wanted to know if it was possible for the
contarination in the perched zone to migrate in a different
direction other than southeast since the ground water in the
perched zone follows the inclination of the clay layers.

RESPONSE: The contamination in the perched zone may temporarily
migrate in a different direction from the regional plume:;
however, it will eventually migrate vertically into the deep
aguifer and move with the regional plume toward the southeast.

COMMENT: The same resident wanted to know the flow rate and
general extent of the contamination plume in the shallow and deep
aguifers. ’

RESPONSE: Contamination in the perched zones is localized into
four distinct areas; three circular, and one sausage shaped. The
deep aguifer contamination extends to properties bounded by Union
Landing Road, Route 130, River Road, and Taylors Lane. The rate
of migration has not been determined. However, the rate could be
directly influenced by the rate that ground water is pumped from
the agquifer. It should be noted that, although the highest
levels of contamination are found near the sources of
contamination, results from ground water sampling suggest that
the plume is migrating slowly.



COMMENT: One resident asked if the contaminants could sink to
the bottom of the agquifers, reverse their migration direction,
and backtrack north in the opposite direction of the regional

ground water flow.

RESPONSE: The majority of the contaminants detected in the
ground water are heavier than water and will sink to the bottom
of the aguifer. There is no evidence, however, to suggest that
these contaminants are backtracking and migrating north.

COMMENT: One local official wanted to know what monitoring wells
were used to determine the extent of the ground water
contamination plume.

RESPONSE: EPA obtained the data from 87 monitoring wells to
determine the extent of the contamination plume. The da%ta was
based on information collected from several sources which
include: 49 wells installed by EPA during the remedial
investigation; 26 wells installed by SLI to meet closure plan
requirements; and 12 wells on the Hoeganaes Corp. property.

COMMENT: A citizen asked which municipal wells would be affected
first if the plume continued to extend further southeast, and
wanted to know what was being done to prevent the plume from
reaching these wells.

RESPONSE: According to the New Jersey American Water Authority
(NJAWA), the first wells that would be impacted are the New
Albany Road well and the Pomona Road well. However, if the wells
became contaminated, an interconnected water supply system would
enable NJAWA to shut down the contaminated wells and still
provide the community water from other wells in the area.

In order to prevent contamination of the public water supply, EPA
will ccordinate with NJAWA during the design and construction
phase of the cleanup to avoid unnecessary strain on the aquifer.
Since the rate of migration could increase relative to increased
pumping at wells near the site, NJAWA stated they could alter
their pumping operation pattern to reduce the volume of ground
water extracted southeast of the site. This reduction could
substantially slow the plume's migration rate and reduce the
chances @f contamination at the Albany and Pomona Road municipal
wells.

COMMENT: A resident wanted to know the volume of ground water
that would be treated during the remediation process.

RESPONSE: If Alternative MM-5 (Treatment of Ground Water from
Both the Shallow and Deep Aquifers) is selected, approximately
'9,340 million gallons of ground water would be treated over
approx1mately 30 years.



COMMENT: A resident asked how often the municipal wells were
tested for contamination.

RESPONSE: A representative from NJAWA stated a routine
monitoring program was implemented to include testing of
municipal wells on a monthly basis. In accordance with the Safe
Drinking Water Act, these results are submitted bi-annually to
NJIDEP. NJAWA developed this stringent program tc ensure good
guality drinking water quality to its customers.

COMMENT: One resident wanted to know if there had been any
studies conducted to test the water quality at Swedes Lake. He
suspects that the lake may be contaminated since he has noticed
less wildlife on the lake, and several members of his family had
developed a rash after swimming in the lake. He also inquired if
the ground water contamination from the Cinnaminson site could
eventually contaminate the lake.

RESPONSE: Swedes Lake is parallel to Leon Avenue and lies
outside the Cinnaminson study area, so the water quality had not
been assessed by EPA. According to the Burlington County Health
Departrent (BCHD), there have been no water quality tests
performed on this lake, since it is not an approved swimming
area. This lake was originally developed as a retention basin
and receives the road run-off from the area. Because of
suspected contaminants in the lake, the BCHD strongly suggests
that residents do not swim or fish in the lake.

Since the lake is hydraulically upgradient of the landfill, it is
unlikely that the landfill is contaminating the lake. However,
in response to the concern, EPA will undertake sampling of the
lake during the design of the remedial action.

COMMENT: One resident stated that it was difficult for him to
obtain information such as the RI/FS report, Proposed Plan, and
Superfund update from the information repositories.

RESPONSE: EPA had previously established three information
repositories. They were the: Cinnaminson Township Municipal
Building; Cinnaminson Township Community Center; and the East
Riverton Civic Center Association. To better serve the pubic's
needs, one of the repositories has been changed and contact
information has been updated. The location of the repositories
currently established for the Cinnaminson site are the:

. Cinnaminson Township Municipal Building
1621 Riverton Road
Cinnaminson Township, NJ 08877;
Contact: Grace Campbell, Phone: (609) 829-6000
Hours of operation: Mon. - Fri. 8:30 a.m. to 4:00 p.m.



. East Riverton Civic Center Association
2805 James Street
Cinnaminson Township, NJ 08077
Contact: Dorothy A. Waxwood, Phone: (609) 829-1258
Information available upon request .

. Cinnaminson Public Library
1609 Riverton Road ‘
Cinnaminson Township, NJ 08077
Contact: Molly Conners, Phone: (60%) 829-9340
Hours of operation:
Mon. - Thurs. 10:00 a.m. to 8:30 p.m.;
Fri. 10:00 a.m. to 5:00 p.m.; and
Sat. 10:00 a.m. to 5:00 p.m. (Except July and August).

Please note that the Cinnaminson Township Community Center
repository was eliminated and replaced by the Cinnaminson Public
library repository. The information repositories designated for
the Cinnaminson site contain the RI/FS report, Proposed Plan,
fact sheets and other site related documents. The Responsiveness
Summary and the ROD will also be placed in the repositories. EPA
will continue its effcrts to keep the community informed of
developnents related to the Cinnaminson site and to update the
repositories.

COMMENT: One resident asked if the soils and/or vegetatlon near
the site were contaminated.

RESPONSE: The RI sample analyses revealed that soil in the
vicinity of the site was not contaminated and that the
contarmination was confined to the ground water.

COMMENT: One citizen wanted to know if the extraction wells,
proposed to be installed on residential properties, would be
intrusive and unsightly to homeowners.

RESPONSE: EPA intends to make the wells as inconspicuous as
possible; however, the deep aquifer extraction wells need to be
in place for approximately 30 years. This alone could be
disturbing to homeowners. The wells will be contained, in small
sheds for example, and placed as far away from the homes as
possible. EPA plans to install deep agquifer wells only on
properties large enough to accommodate the structure, to limit
inconveniences to the residents.

COMMENT: Several residents wanted to know if EPA plans to
coordinate its remediation efforts with NJAWA during the
construction and implementation phase of the project.



RESPONSE: During the Remedial Design phase of the cleanup, EPA
will develop design specifications for the selected alternative.
During this time, EPA will consult with NJAWA and other state and
local agencies.

COMMENT: One citizen wanted to know if EPA was aware that the
State plans to construct an incinerator at the Pennsauken
Landfill in Pennsauken, New Jersey. He asked if the incinerator
and the operational landfill could contribute further to ground
water contamination in the area.

RESPONSE: The Pennsauken Landfill is located at 9600 River Road
Pennsauken, New Jersey. According to the NJDEP, Bureau of
Resocurce Recovery, the incinerator has been permitted at the
landfill site but construction has been delayed. Because of the
location of the Pennsauken Landfill and the proposed incinerator,
EPA does not anticipate the landfill to have a detrimental impact
on ground water quality at the Cinnaminson site. The incinerator
is designed to process approximately 500 tons of waste per day:
the ash residual will be deposited at the landfill. Hazardous
waste will not be deposited at the Pennsauken landfill.

COMMENT: A resident asked if the air emissions from the site
were harmful.

RESPONSE:  Air emissions from the site are not harmful. Ground
water is the only medium that has been contaminated.

"COMMENT: One citizen wanted to know if the possibility exists
that contaminants could be released to the atmosphere during
construction of the extraction wells. And, if so, they expressed
concern that the public could be exposed to additional health
risks because the contamination will no longer be limited to the
ground water but released into the atmosphere. He also wanted to
know how EPA intends to protect the community from such an
occurrence. .

RESPONSE: The possibility exists that volatile organic and
inorganic compounds could be released into the atmosphere during
the well construction process. As a precaution, EPA will ‘develop
a Health and Safety Plan (HSP) during the Remedial Design phase
of the cleanup.

The purpose of the HSP is to establish policies and procedures,
which are in accordance with the Occupational Safety and Health
Administration (OSHA) standards, that protect the health and
safety of on-site personnel and the community. Included in the
plan, workers are required to wear protective clothing and
equipment to safeguard them from exposure to contamination. 1In
addition, air gquality is monitored to detect any release of
contaminaticn into the atmosphere. The HSP also includes a

8



Community Emergency Contingency Plan in the event of a
contamination release. 1In the rare event of wide spread
contamination, nearby residents could be evacuated. This plan
details contact information, notification systems and
arrangements for community evacuation procedures.

COMMENT: A resident asked if EPA could alter the cleanup plan
for this site after signing the ROD, if a more advanced treatment
technology was developed.

RESPONSE: According to the current Superfund Amendments and
Reauthorization Act (SARA) regulations, it is possible to re-
open and modify the ROD. Modifications may alsoc be made to the
ROD if the selected treatment technologies prove to be
ineffective. 1If significant changes are made to the ROD, EPA is
required to conduct another public comment period such as this
one, and would likely hold another public meeting to discuss the
modifications.

COMMENT: One citizen wanted to know why it will take five years
to treat the perched aquifer and 30 years to treat the dee
aguifer. -

RESPONSE: There 1is a much greater volume of water in the deep
aguifer; therefore, it will take longer to treat it than the
perched aguifer.

COMMENT: One resident asked why the government was planning to
spend so much money to clean up the site if there was no
irmediate health risk to the public.

RESPONSE: In order to fund any cleanup, it must be determined
that the site poses an actual or potential risk to the public
and/or to the environment. Although the NJAWA public water
supply is currently unaffected by the ground water contamination,
and there is no immediate risk to the public, the contamination
poses a potential threat. It has impacted the environment and
created a potential threat to human health, should the plume
migrate further and contaminate the municipal wells. Since it is
critical to protect our drinking water resources, the objective
of this remedial action is to confine the plume and eventually
eliminate contamination in the ground water.

B. SOURCE CONTROL ISSUES

COMMENT: Several residents and local officials wanted to know
why the Proposed Plan focused on cleaning up the ground water
contamination and not the potential sources of contamination
including the SLI Landfill, L&L Redi-~Mix and DEL-VAL properties.
They felt the Proposed Plan did not adequately address source
control issues such as evaluating the efficiency of the landfill

°



cap prior to ground water cleanup, and eliminating contamination
from underground storage tanks.

RESPONSE: During the RI/FS, EPA identified several potential
sources of ground water contamination, including the SLI
Landfill. 1In reviewing the data collected, it was determined
that insufficient information was available for some of the
sources to address their remediation. In regard to the SLI
Landfill, EPA determined that further evaluation is needed to
determine if the closure already in place is adequate.

Therefore, EPA has elected to divide the cleanup into different
phases of activity, referred to as operable units. Ground water
contamination will be addressed in the first operable unit and
the principal source control issue will be addressed as a
separate operable unit. This phased approach provides EPA with
the flexibility to examine source control issues in greater
detail while proceeding with the ground water Remedial Design and
cleanup activities. The State of New Jersey will be taking the
lead in addressing the remediation of a number of suspected
sources concurrent with the ground water cleanup.

C. POTENTIALLY RESPONSIBLE PARTY ISSUES
COMMENT: A resident asked who was going to pay for the cleanup.

RESPONSE: EPA replied that, where viable potentially responsible
parties (PRPs) exist, they are offered the option of conducting
and paying for the cleanup. To date, EPA has used Federal
Superfund monies for the RI/FS at the Cinnaminson site. EPA
intends to offer the PRPs the opportunity to conduct the Remedial
Design and Remedial Action at the site. In the event that the
PRPs do not perform or fund the selected remedy, EPA will pay 90
percent of the remedial action cost and the State will pay for
the remaining 10 percent. EPA may then pursue legal action for
cost recovery from the PRPs.

D. COST ESTIMATION AND FUNDING ALLOCATION ISSUES

COMMENT: One resident wanted to know how the present worth for
the remediation alternatives was derived.

RESPONSE: The present worth costs are used to determine and to
evaluate expenditures that occur over different time periods by
discounting all future costs to a common base year, usually the
current year. In conducting the present worth analysis,
assumptions must be made regarding the discount rate and the
period of performance. In this case, the discount rate, or Cost
Factor, is 5 percent and the period of performance is 30 years.

10



Cost Factor = (1 + 5$)¥™ < 1
5% (1 + 5%)°°°7

Therefore, the Present Worth equals the first year cost estimate
for operation and maintenance (O&M), multiplied by the 30 year
period at a 5 percent discount rate, plus the Estimated Capital
Cost. When applied to the preferred alternative, MM-5 with
Option C, this equation translates to: [(Estimated O&M Cost) x
(Cost Factor)] + Estimated Total Capital Costs = Estimated
Present Worth (PW)

[(751,000) X (15.37)] + 8,367,000 = 19,909,870

COMMENT: One citizen asked whether the Cinnaminson site would
still be cleaned up if Superfund monies were not reauthorized in
18%81.

RESPONSE: For the Cinnaminson site, as for all National
Priorities List (Superfund) sites, EPA will first attempt to get
the potentially responsible parties (PRPs) to perform the design
and implementation of the selected remedy. Should the PRPs
refuse to design and implement the selected remedy, EPA will
perform these activities using federal funds, pending
availability of these funds. EPA would then attempt to recover
the cost of all federal activities from the PRPs.

COMMENT: The same resident wanted to know if Superfund monies
had already been committed to remediate the site.

RESPONSE: After the ROD is signed, EPA will provide funds for
the design of the project. Construction costs will be allocated
after the completion of the design. EPA provides 90 percent of
those costs; the State provides the remaining 10 percent. Long-
term O&M costs are provided mostly by the State.

COMMENT: A resident asked if the cost of the proposed remedial
program reflected the cost after a ten year period of inflation.

RESPONSE: The costs shown in the Feasibility Study and the
Proposed Plan represent compressed worth. Compressed worth is
‘the amount of mcney EPA would have to invest now at 8 percent
interest in order to have the appropriate funds, including
current projections for inflation, available at the actual time
the remedial action is implemented.

‘The PW that is calculated in the FS varies slightly since
this calculation involves estimated costs and rounded down
. figures.
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COMMENT: A resident inquired as to whether the EPA had received
bids from contractors for the cleanup, or whether the proposed
budget was an estimate.

RESPONSE: The proposed budget was an estimate for the relative
evaluation of cost. Therefore, the actual cost could be less or
more than the number presented.

,E. PROPERTY ISSUES

COMMENT: Several residents were concerned that a Superfund site
in their neighbcrhood could have an adverse affect on the
property value in the area. They wanted to know if EPA would
compensate or reimburse them for any incurred loses.

RESPONSE: EPA explained that residents have three courses of
action. First, they could contact the NJDEP regarding the Spill
Compensation Act to determine the applicability of this act to
their situation. Second, residents have the option to take legal
actions against the PRPs. Third, EPA suggested that citizens
could have their property reassessed. 1If the appraised worth is
lower than its current worth, residents may qualify for a
reduction in their property taxes.

COMMENT: One resident wanted to know if their property could be
condenned because of the underlying contaminated aquifer.

RESPONSE: Since the ground water contamination poses no
immediate health threat to residents and the local community, it
is unlikely that their property could be condemned.

COMMENT: Residents wanted to know if they had the legal right to
refuse access to EPA, thereby interfering with EPA's plans to
install extraction wells on their property.

RESPONSE: EPA is permitted to install extraction wells on
private property only with the owner's consent. The owner would
be asked to sign an access agreement which would authorize EPA to
proceed with the well construction plans. However, if the owner
does not consent to the access agreement, EPA is not permitted on
their property, unless a court order is obtained.
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IV. WRITTEN COMMENTS AND RESPONSES

This section contains all written comments received by EPA during
the public comment period as well as EPA's written responses to
those comments.

EPA RESPONSE to D.M. KLOT2's JUNE 13, 1990 COMMEN, LETTER

COMMENT: Which company will be selected to do the overall
cleanup?

RESPONSE: If the Superfund is used to fund the cleanup, EPA will
provide money to the U. S. Army Corps of Engineers (COE) to
oversee both the design and the construction of the remedy. The
COE will select the best qualified company, through their Federal
contract award procedures. If potentially responsible parties
elect to manage the cleanup, EPA will oversee and approve all
work.

COMMENT: If it was Waste Management or a subsidiary, how do you
justify giving them the work?

RESPONSE: If Waste Management and/or other PRPs wish to

manage the work, EPA would ask them to sign a legal consent order
which would reguire them to perform the remedy as stipulated in
the Record of Decision. EPA would oversee and approve all work
throughout the cleanup.

COMMENT: Wwhat department(s) in the NJDEP will be supporting the
EPA in this cleanup effort?

RESPONSE: The Division of Hazardous Waste Management will be
supporting the EPA in this cleanup effort.

COMMENT: 1Is there any coordination among NJDEP's Water
Rescurces, Allocations, Hazardous Waste, etc?

RESPONSE: The Division of Hazardous Waste Management in NJDEP
works closely with EPA on all Superfund sites in New Jersey.
That division coordinates internally with all other involved
program offices in the NJDEP on Superfund site issues.

COMMENT: Since the petroleum underground storage tanks will not
be addressed under this Plan, when will they be addressed?

RESPONSE: The petroleum underground storage tanks will be
addressed under New Jersey State regulatory authorities.

COMMENT: Will there be a separate public hearing?
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RESPONSE: NJDEP has specific regulatory procedures for
addressing individual leaking underground storage tanks. NJDEP
should be contacted directly to determine whether public meetings
or hearings would be planned.

COMMENT: Will there be added cost?

RESPONSE: The Superfund law does not cover underground petroleun
storage tanks, nor spills of petroleum products. Therefore, no
additional costs for leaking tank cleanups would be eligible
under Superfund.

COMMENT: According to Camp, Dresser & Mckee (CDM), contamination
is in both the shallow and regional (PRM) agquifer. What do you
estimate the cone of influence to be?

RESPONSE: A cone of influence does not exist in the shallow or
the regional (PRM) aquifer. 1In general, a cone of influence is
created by an extraction well when water is being pumped from the
ground. The approximate extent of ground water contamination is
represented in Figure 1 of the ROD.

COMMENT: The SLI Superfund site has many of the same
characteristics and background history as the Pennsauken lLandfill
located on River Road including the same contaminants. The
Pennsauken site is also supposed to undergo remedial cleanup as
well. 1Is there any coordination between NJDEP and EPA pertaining
to these two sites? If wells are needed for the Pennsauken site,
what effect will these wells have on the Cinnaminson cleanup or
water supply wells in the area?

RESPONSE: The Pennsauken Landfill is located at 9600 River Road
in Pennsauken, New Jersey; it is not a Federal Superfund site.
Because of the location of the Pennsauken Landfill and proposed
incinerator, EPA does not anticipate that they will have a
detrimental impact on the Cinnaminson's ground water cleanup
activities or on the public drinking water wells.

COMMENT: How many gallons of water per day will be taken from
the 130 wells?

RESPONSE: Approximately 318,240 gallons of water per day will be
taken from the shallow aquifer.

COMMENT: How many from the other seven wells required for the
regional aquifer?

RESPONSE: Approximately 806,400 gallon per day will be taken
from the regional aquifer.

COMMENT: Will there be more wells needed for the regional
aguifer?
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RESPONSE: The conceptual design described in the Record of
Decision may be modified somewhat during the actual Remedial
Design of the remedy; perhaps, more wells may be needed or
locations changed. EPA will continue to keep interested citizens
informed as work progresses during both the design and the
remedial action.

COMMENT: What influence will the draw from these wells have on
the drinking supply wells located two miles south?

RESPONSE: The EPA wells will be drawing ground water from the
regional aguifer at a lower rate than the drinking water wells.
EPA believes that the lower extraction rate will not influence
the drinking water wells. EPA will coordinate cleanup activities
closely with the New Jersey American Water Company.

COMMENT: Wwhat influence will these extraction wells have on the
Delaware River since they are hydraulically connected?

RESPONSE: Due to the rate at which the extraction wells will be
purping ground water from the regional agquifer, EPA believes that
the extraction wells will not influence the Delaware River.

COMMENT: Regarding risk from ingestion of ground water from the
perched water zones, do local farmers water from the perched or
regional aquifer?

RESPONSE: Hunter's Farm is the only farm that is located close
to the study area. Hunter's Farm receives drinking water from
the New Jersey American Water Company; pond water is used for
crop irrigatien.

COMMENT: ' What health risk analysis have been done on absorption
via the skin of the ground water from the perched or regional
aguifer?

RESPONSE: The risk assessment prepared for the site identified
the potential ingestion of contaminated ground water from the
regional agquifer as the only significant threat.

'COMMENT: At what velocity does the plume travel?

RESPONSE: The estimated average lateral velocity of the
contaminated ground water in the regional aquifer is 35 feet per
year.

COMMENT: Under Adrinistrative Controls, a general warning is to
be placed on new well installations for potable water, would the
general public be notified through the mail or as a special
notice on their bills?
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RESPONSE: Administrative controls involve the State or local
governments placing general warnings on new well installation
permits to warn of the potential health risks involving the use
of the ground water for potable purposes. Therefore, applicants
for new well installation permits will be notified of the general
warning, but not the general public.

COMMENT: Under Alternatives MM-3, MM-4 (MM-5C), will there be
on-site treatment? If so, how much and what type of construction
would take place?

RESPONSE: Yes, there will be on-site treatment. .All of the
extracted water will be treated in the treatment plant.
Construction components will include: extraction wells, piping to
convey the extracted ground water to an on-site treatment plant,
and reinjection wells.

. COMMENT: How would this affect the contamination plume?

RESPONSE: The construction activities, in and of themselves,
will not affect the contaminated plume. When construction is
cenmpleted, the combined process of extracting, treating, and
reinjecting the ground water is expected to reduce the
contaminated plume.

COMMENT: Under Option C: Chemical precipitation/bioclogical
granular activated carbon treatment.
a) How is the chemical precipitation controlled?
b) What chemicals would be used and what airborne
particulates and gases will be emitted?

RESPONSE: In the chemical precipitation process, lime would be
added to the contaminated water to induce metals and solids
precipitation. 1In order to prevent air pollution, all treatment
units will be designed to ensure that there will be no air
emissions. For example, the equalization tank, the chemical
precipitation, and the filtration process units would be equipped
with floating covers to prevent loss of volatile chemicals.

COMMENT: What constitutes a waiver for an ARAR? And, who grants
such a waiver? ‘

RESPONSE: There are six circumstances when ARARs can be waived
by the Regional Administrator of EPA, they include:
1) compliance with the ARAR is technically impracticable,
2) the remedial action selected will attain a standard of
performance that is equivalent to that required under
the ARAR using another method or approach,
3) compliance with the ARAR will cause a greater risk to
health and the environment,
4) the remedial action is an interim measure to be
followed by a complete measure,
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5) the State has not consistently applied the ARAR, and

6) the remedial action will not provide a balance between
the need for protection of public health, welfare and
the environment and the availability of the amounts
from the Superfund to respond to other sites.

COMMENT: The EPA and NJDEP both preferred Alternative MM-5SC.
Does that fill the requirement of state acceptance? Would there
be any modifications to this alternative and would the public be
notified?

RESPONSE:. EPA and the NJDEP work closely together on all
Superfund sites in the State of New Jersey. EPA gives formal
nctice of State concurrence (Or non-concurrence) in both the
Proposed Plan and the ROD. The public is notified of any major
modifications to the remedy selected in the ROD.

COMMENT: Is the cost of the cleanup fixed or will it escalate
during the 30 year duration?

RESPONSE: The cost presented in the Proposed Plan and the ROD is
an estimate of the cleanup cost over a 30 year period. A better
cost estimate will be determined during the design phase of the
remedy.

COMMENT: What effect does the soil contamination at the
Smythwycke development located at Church & Forklanding Roads have
on the local drinking supply wells?

RESPONSE: Currently, NJDEP is investigating the soil
contarination at the Smythwycke development. Preliminary
sampling results indicated that the scil is contaminated with
metals and pesticides. Additional investigations are needed to
determine the extent of the soil and the ground water
contarmination. With the limited sampling information that is
presently available, any effects that the soil contamination may
have on local drinking water wells can not be determined at this
time. ‘

COMMENT: What remedial action is planned for the Smythwycke
site? And, how will that cleanup affect both the Cinnaminson
project and the proposed cleanup for Pennsauken?

RESPONSE: Additional information on the extent of the soil
contamination is needed before NJDEP can evaluate and develop a
remedial action plan for the site. :

COMMENT: Is there a grand plan or coordinating effort to protect
overall health and welfare of our communities in regard to all
the contaminated sites in the area (Cinnaminson, Pennsauken,

- Swope, etc.)? -
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RESPONSE: EPA works together with the NJDEP under a variety of
Federal and State legal authorities to address all of these
problem sites.

COMMENT: While I am in favor of the cleanup, what preventative
measures will be taken to allow permanent recharge to the aquifer
without further contamination?

RESPONSE: The current landfill cap is designed :o reduce the
infiltration of rain water into the landfill, thereby decreasing
the further migration of the contaminated plume. EPA will be
monitoring the effectiveness of the landfill cap during the
ground water remediation, which is expected to drain the landfill
of much of its remaining contaminants during the course of the 30
year remedial action.

COMMENT: Will there be any restrictions placed on industrial
growth or housing developments in the Tri-boro area?

RESPONSE: No restriction will be placed on industrial growth and

housing developments in the Tri-boro area as a result of the
Superfund remedial action.

EPA'S RESPONSE TO COMMENTS FROM JONATHAN PULSIFER

COMMENT: Our wells along with all other potable wells in a given
radius should be included in an ongoing monitoring program.

RESPONSE: EPA is required to limit authorized monitoring and
remedial activities to those actions which relate directly to the
Superfund site. The well locations described in your letter are
not located in, or near, the contaminant plume defined for the
site. ‘

PA'S RESPONSE TO COMMENTS FROM SYLVIA & JOSEPH OR

COMMENT: I call on you and the Federal EPA to include five wells
in your monitoring process. These wells are all within 1/2 mile
of the site you are covering.

RESPONSE: EPA is required to limit authorized monitoring and
remedial activities to those actions which relate directly to the
Superfund site. The well locations described in your letter are
not located in the contaminant plume defined for the site.

COMMENT: Get the owners of the landfill to pay a large share of

the costs. There is no reason for all this cost to be borne by
taxpayers.
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RESPONSE: The Superfund law authorizes EPA to pay for site
cleanups only when potentially responsible parties cannot be
found, or if they refuse to participate in the clean-up. After
the ROD is signed, EPA will determine whether any PRPs are
interested in doing, or paying for, the work. 1If EPA continues
to use government funds to pay for the cleanup, the agency can
take legal action to attempt to obtain reimburse-z2nt of costs.

COMMENTOR: FORD ELECTRONICS AND REFRIGERATION CORPORATION
{FERCO)

COMMENT: FERCO is not persuaded that a state ARAR exists that
would necessitate pumping and treating the "shallow aguifer". ‘
Thus, much of the proposed remedy (MM-5C) which includes pumping
and treating the perched water in addition to the lower aquifer
is unnecessary, wasteful and not legally required.

RESPONSE: The New Jersey Department of Environmental Protection
was contacted prior to initiation of the feasibility study to
determine if it would consider the perched zone (shallow aquifer)
as part of the Potomac-Raritan-Magothy (PRM) aguifer. The NJDEP
stated that it did. 1In addition, the perched zone is
hydraulically connected to the PRM. Consequently, contamination
from the perched zone will migrate to the PRM if not remediated.
_Therefore, NJDEP ground water standards apply to the perched
zone, and ground water pumping and treating from this zone was
included in the FS.

COMMENT: Inadeguate consideration appears to have been given to
"soil flushing" technology.

RESPONSE: Soil flushing of the SLI Landfill was not included as
a source contreol alternative because of the low permeability of
landfill materials, and the potential to spread contamination
further. Because of the low permeability, water added to the
landfill would move very slowly through the compacted trash,
raising the saturated water level within the fill, potentially
increasing the rate of movement of leachate to the perched zone,
and spreading the contamination to additional areas.

COMMENT: FERCO is unconvinced that the very dilute levels of
inorganics are treatable by conventional chemical precipitation.

RESPONSE: Treatment for inorganics is required because
inorganics were detected at concentration levels that exceeded
MCLs. Chemical precipitation is a proven technology for
inorganics; however, as stated in the FS Report, treatability
studies will be required to verify the effectiveness. A
different treatment technology could be considered, if it could
meet ARARs. A
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COMMENT: TFERCO disagrees that any sludge generated during the
treatment process would necessarily be considered hazardous
either as a listed waste or characteristic waste.

RESPONSE: It is quite possible that the sludge generated during
the treatment process would be hazardous. The sludge
characteristics and the appropriate handling techniques will be
determined during treatability studies for the treatment process.

COMMENT: Other contributing sources should have been given
greater attention throughout the RI/FS process.

RESPONSE: Source-specific remediation for sources other than the
SLI Landfill were not considered in the FS. Other contributing
sources, such as underground petroleum storage tanks and other
commercial facilities, which are not regulated by Superfund, will
be handled under New Jersey State law and regulations.

COMMENTOR: AMERICAN WATER WORRS SERVICE CO. NC.,

COMMENT: Before the collection wells and the discharge wells are
cited for the remedial project, a ground water model must be
created to reflect what is actually going on within the deep
aquifer.

RESPONSE: Additional ground water modeling (as requested by the
commentor) can be performed as part of the remedial design.

COMMENT: When the existing monitoring wells were installed, PVC
(polyvinyl chloride) casing and screening were used.

RESPONSE: EPA monitoring wells were constructed of stainless
steel.

COMMENT: Because of the nature of the technology being utilized
fcr the ground water cleanup together with the fact that the
discharge from the on-site treatment plant is going to be
injected into the aquifer, American Water Works Service Co. -
requests permission to have access to the site for the purpose of
collecting samples of the water being discharged into the
aquifer,

RESPONSE: NJDEP regulations covering the sampling of treated
effluent will apply. The American Water Works Service Co. will
be able to review analytical data concerning the treated water
being discharged into the regional aquifer.

COMMENT: Since the quality of water in the production wells of
New Jersey American Water are free from any volatile
contamination, the quality of the discharge water from the
treatment plant should be of the same gquality, or at the worst,
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meet the maximum contaminant levels as established by New Jersey
Department of Environmental Protection for drinking water
supplies.

RESPONSE: The treated effluent will meet, at a minimum, Federal
and State maximum contaminant levels. .

COMMENT: Will the New Jersey American Water Company be eligible
for Superfund cleanup money or remedial treatment of these wells
if the contaminant plume reaches its wells?

RESPONSE: 1If the New Jérsey American Water Company's wells are
affected by the contaminated plume from the site, Superfund
cleanup monies could be used to remediate the problem.

COMMENTOR: SANITARY LANDFILL, INC (SLI

SLI submitted its comments in the form of a letter, dated July
30, 1990, from Katten, Muchin & Zavis, with various attachments
including SLI's previously submitted comments concerning the RI
(letter dated October 16, 1989); all submitted materials are part
of the Adrministrative Record. The EPA has previously responded
to these comments on the RI in its report dated July 11, 1990,
which is part of the Administrative Record for the site. SLI had
a consultant (GeoServices Inc, Consulting Engineers) prepare a
report of the Cinnaminson RI/FS and has included this report
entitled Review of the USEPA Remedial Investigatjion and

Feasibility Study, Cinnaminson Study Area, Cinnaminson, New
Jersey, as an additional attachment to its July 30, 1990 letter.

SLI's findings and comments are summarized in Section 7 of the
repcrt. EPA's responses to SLI's comments will follow the order
of the findings as set forth in Section 7.

COMMENT: The preferred remedial alternative does not meet the
primary remedial objective, to protect public health and the
environment. Ground water modeling and a review of available
data indicate that implementation of the preferred remedial
alternative would actually increase the threat of human health
effects and environmental damage.

RESPONSE: This is incorrect. The preferred remedial alternative
meets the primary remedial objective, to protect public health
and the environment. The extraction and treatment system will be
designed to capture the contaminants that are impacting the
agquifers and posing a threat to municipal drinking water wells.
The extracted water will be treated to meet State and Federal
drinking water standards before it is reinjected back into the
regional agquifer. The Environmental Protection Agency (EPA)
believes that over time, the extraction and treatment system will
reduce the levels of contaminants in both the shallow and
regional aguifers, and prevent the future migration of the plume
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toward the municipal drinking water wells. In addition to the
extraction and treatment systems, EPA will also install
monitoring wells to evaluate the effectiveness of the remedial
action and the current landfill cap. By reducing the contami-
nation levels in the ground water and preventing further
migration of the plume, the extraction and treatment system will
actually eliminate the threat to human health and the
environment.

COMMENT: Implementation of the preferred remedial alternative
will not result in a significant reduction of contaminant
concentrations in either the shallow perched zones or the PRM
Aquifer to acceptable levels during the implementation period (30
years). In fact, water quality following the implementation
period will be degraded.

RESPONSE: Over time, the preferred remedial alternative will
result in significant reduction of contaminant concentrations in
both the shallow and regional agquifer. Extracting the contami-
nated water from the shallow agquifer will reduce the amount of
contaminants flowing downwards into the regional aquifer. Since
the regional aquifer will be extracted concurrently with the
shallow aguifer, EPA believes that the combination will reduce
the contaminant concentrations and return both aguifers to
drinking water quality.

COMMENT: There are other significant areas of ground water
contamination than the landfills contributing to ground water
contamination in the Cinnaminson Study Area. The preferred
remedial alternative does not address either the source areas or
the primary pathways of migration. Instead, the preferred remedy
focuses on so-called "hot-spots" identified by the EPA Remedial
Investigation (RI).

RESPONSE: EPA is aware of the other potential sources of ground
water contamination in the area. The RI Report identified other
potential sources, including petroleum underground storage tanks
(USTs). The preferred alternative was developed to capture the
ground water contaminants from the landfill and those
contaminants which have migrated from the other sources, since
those contaminants are commingled in the ground water and
practically indivisible for treatment. As stated in the Record
of Decision, the control of other sources will be addressed under
other State and Federal regulations.

"Hot Spots" were used in describing the remediation of the
shallow aquifer. The shallow agquifer does not contain
significant volumes of water that would allow continuous
extraction and treatment. EPA believes that the placement of
extraction wells in highly contaminated regions of the shallow
aquifer, defined as "hot spots", will be effective. The cone of
influence that would be produced by the extraction wells will
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capture a significant amount of the contaminated water in the
shallow aquifer.

COMMENT: Implementation of the preferred remedial alternative
will result in an increase in mobility of contamination from
other sources. The increase in mobility will be caused by
spreading the more highly contaminated ground water from the
source areas to previously uncontaminated or less contaminated
areas of the aquifer.

RESPONSE: EPA does not believe that the preferred remedial
alternative will spread more highly contaminated ground water
from source areas to previously uncontaminated or less
contaminated areas of the aguifer.

After all of the data were carefully analyzed, the RI identified
the two SLI landfills as the major sources of ground water
contamination. 1In addition to the landfills, the RI identified
several other potential sources, in close proximity to the
landfills, which are contributing to the ground water problems in
the area. During the design, additional ground water data will
be gathered and the extraction system will be designed in detail.’
If it is determined during the design that contamination from
other socurces will contaminate previously uncontaminated areas of
the agquifer, modifications to the conceptual configuration of the
extraction system will be made.

COMMENT: The screening, evaluation, and selection of the
preferred remedial alternative was based on an inaccurate
understanding of site conditions, geoclogy, and hydrogeclogy.
This led to an inappropriate evaluation of remedial technologies
and selection of a remedial alternative which does not fit site
conditions. Ground water quality will degrade over time if the
preferred remedial alternative is implemented in the Cinnaminson
Study Area.
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RESPONSE: To understand the site conditions, EPA carefully
evaluated the information collected from both geological and
hydrogeological studies that were conducted at the site. The
studies and data are presented in the Final RI Report. Given the
extensive studies that were conducted at the site, EPA believes
that the preferred remedial alternative is appropriate and will
not degrade the ground water quality in the area.

COMMENT: The treatment system selected for the organics
recovered from ground water (bioclogical granular activated
carbon) is not appropriate for the organics in the study area.

RESPONSE: Biological granular activated carbon is a proven
technology for the treatment of the organic compounds detected in
the Study Area. Nevertheless, as stated in the FS Report,
treatability studies will be performed to verify the effective-
ness of the treatment system. If necessary, another treatment
process will be utilized.

COMMENT: It would be impractical and extremely inefficient to
deploy the recovery wells as described in the EPA feasibility
study (FS).

RESPONSE: As stated above, the extraction wells will be placed
at the edge of the contaminated plume and in the path of the
oncoring ground water. Deploying the wells in this manner will
capture the contaminated ground water from all sources in the
area. In addition, as stated above, further analysis will be
done during the remedial design to ensure the efficiency of the
ground water extraction system.

COMMENT: The preferred remedial alternative does not consider
the beneficial impacts of the existing vapor extraction systems
on long-term water gquality.

RESPONSE: The existing vapor extraction system is designed to

extract gases from the landfills to protect the existing caps.

The system is not intended to remediate the contaminated ground
water.

However, soil vapor extraction for ground water remediation was
considered in the FS, but was screened out because of a number of
site-specific conditions which may preclude the use of vacuum
extraction at the site. The most difficult condition to overcome
is the heterogeneous nature of the soils at the site. The
permeability and nature of these materials will vary signifi-
cantly throughout the site and, in some cases, the permeability
will be relatively low. Due to the potential difficulties that
would prevent the successful implementation of this technology,
it was not retained for further consideration.
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COMMENT: The preferred remedial alternative does not consider
the beneficial impacts of biodegradation on long-term water
quality.

RESPONSE: In-situ bioclogical treatment was considered in the FS,
but was alsc screened out for further evaluation for several
reasons; for example, the technology cannot meet the ground water
cleanup standards, which would allow it to be cc¢-:zidered a viable
alternative. 1In addition, EPA believes that biocegradation would
not be effective in reducing the mobility of the contamlnated
ground water over the long term.

COMMENT: The present worth of the preferred remedial alternative
is extremely high ($20,475,000) relatlve to the predicted
benefit. .

RESPONSE: After a careful analysis of the remedial alternatives
presented in the FS report, EPA believes that the preferred
alternative is protective of human health and the environment,
reduces the toxicity, mobility and volume of the contaminants,
and provides a permanent solution to the ground water problems at
the site. 1In balancing the beneficial effects of the remedy with
its cost, EPa believes that the remedy is cost effective and
necessary to remediate the ground water contamination problems.

COMMENT: The preferred remedial alternative does not address
contamination from the SLI northwest landfill. This is due to
the improper assumption that site conditions at the northwest and
southeast landfills are similar.

RESPONSE: The preferred remedial alternative does address

the SLI northwest landfill. EPA will install a total of 20
extraction wells in the shallow aquifer surrounding the northwest
landfill. The RI report indicated that the contaminants in the
regional aguifer beneath the northwest landfill have migrated to
the southeast landfill. The regional aquifer extraction system
will capture the contaminants flowing from both landfills and
other potential sources in the area.

COMMENT: The preferred remedial alternative will likely fail due
to increases in concentrations of organic constituents in the
monitoring wells over time. These increases in contamination may
result from migration of highly contaminated ground water from
other sources towards the recovery systems, or because of the
inefficiency of the proposed recovery systems relative to leakage
from the landfills.

RESPONSE: The treatment system is designed for average ground
water concentrations detected during the RI. It is not expected
that these levels will increase over time to levels high enough
such that the treatment system will not be effective.
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COMMENT: The preferred remedial alternative will likely fail
because the remedial technoleogy selected from treatment of
organics (biological granular activated carbon) is inappropriate
for some of the primary organics in the contaminated ground
water.

RESPONSE: As stated before, biological granular activated carbon
treatment is believed to be appropriate for all of the organics
detected in the ground water. Treatability studies will indicate
the effectiveness of this technology. '

COMMENT: The preferred remedial alternative will likely fail due
to the ground water recovery system capturing only a very small
percentage (less than 2%) of the overall leakage from the
landfill. .

RESPONSE: The ground water extraction system is intended to
capture the overall leakage from the landfills, in addition to
removing ground water from areas of the regional agquifer which
are contaminated.

COMMENT: The preferred remedial alternative is incapable of
achieving the remedial objectives for the Cinnaminson Study Area.

RESPONSE: The preferred remedial alternative was developed
specifically to achieve the remedial objectives for the site.

The remedial objectives for the site are to: return the aquifers
to drinking water quality and prevent the further migration ot
the contaminated plume. The extraction and treatment systems are
designed to effectively extract and treat the contaminated water
to meet State and Federal standards.

COMMENT: Other sources of ground water contamination have a
significant impact on the threat to public health and the
environment and would have a detrimental effect on the preferred
remedial alternative. The volume of discharge from the other
sources may be relatively small compared to the discharge from
the two SLI landfills. However, the mobility and toxicity of the
ground water contamination from the other sources is much higher,
resulting in a major impact on the threat to public health and
the environment.

RESPONSE: Other sources of ground water contamination may have a
significant impact on the threat to public health and the
environment, but will not have a detrimental effect on the
preferred remedial alternative. The preferred remedial
alternative was developed, and will be designed, to address the
contamination in the aquifers from all sources. The volume and
concentrations resulting from all sources will be considered in
designing both the extraction and the treatment systems.

26



COMMENTOR: HERCULES INCORPORATED

COMMENT: The only exposure scenario which presents a potential
for health risks was that of exposure via ingestion of ground
water from wells drilled on the contaminated site. Based on the
risk summary for carcinogens presented in the Feasibility Study,
excess lifetime cancer risks from 1ngest1cn of the contamlnated
ground water predomlnantly range between 10° and 10* for the
average case. This is an acceptable range of risk by EPA
criteria.

RESPONSE: The plausible maximum rlsk for the perched water zones
and the regional aguifer are 1 x 10° and 6 x 10° respectively,
which establishes a risk which is higher than the accepted range.
Furthermore, contaminants exist in the perched zones and the
regional aguifer that exceed the Maximum Contaminant Levels
(MCLs), which are the drinking water standards to be met.

In addition, the Hazard Indices (noncarcinogenic risks)
associated with the ingestion of ground water from the perched
water zones and the regional aguifer are 2 and 20, respectively,
for the plausible maximum cases. A hazard index greater than 1
indicates that potential exists for non-carcinogenic health
effects to occur as a result of site-related exposures. - ‘

COMMENT: Monitoring showed no migration of the chemical plume
toward public wells and the recommendation for continued
monitoring is appropriate.

RESPONSE: Monitoring well data and ground water flow data
collected during the Remedial Investigation show a strong
potential for the municipal drinking water wells to eventually
be affected by the contaminants in the groundwater. 1In addition
to the active remediation of the ground water to be performed
under the selected alternative, monitoring of the aquifer will
continue.

COMMENTOR: DEL VAL, INK AND COLOR o]

Del Val submitted a letter dated June 1, 1990 transmitting a
report, Rebuttal to Cinnaminson Ground Water Contamination Study

inal Remedjatio ort, Nov e , Pprepared by their
consultant, SMC Environmental Services Group. EPA's detailed
responses are contained in a response dated July 31, 1990. Both
the SMC report and EPA's response is part of this Responsiveness
Summary. Del Val's letter summarizes the consultants conclusions
as follows:

COMMENT: It can be concluded that there is no evidence presented
which confirms the conjectures stated several times [in the
Remedial Investigation Report] that Del Val is a source of
contamination.
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RESPONSE: Monitoring well sampling data from the remedial
investigation indicates that Del Val is one likely source of some
contamination, specifically chloroethane, in the ground water.
This determination is based on the following: Chloroethane was
found at higher concentrations in the shallow well on the Del Val
property and was not found in wells upgradient of the Del Val
property. However, while Del Val is suspected of being a source
of Chloroethane, it is recognized that they are not the only
source.

COMMENT: This consultant concludes that CDM statement is
misleading when it refers to Del Val as a possible minor source
of contamination since they have not first established the
presence of an additional source of contamination downgradient of
wells found to contain contamination.

RESPONSE: Again, the pattern of ground water contamination found
during the Remedial Investigation suggests that Del Val is a
likely source for ground water contamination. The RI recognizes
the potential for other sources. The existence of other sources
of ground water contamination downgradient does not discount the
likely potential that Del Val is alsc a source.

COMMENTOR: AFG INDUSTRIES, INC.

COMMENT: It appears that treatment of all ground water will be
the most expensive alternative and likely unnecessary to actually
protect the public interest in question.

RESPONSE: EPA has evaluated all the remedial alternatives
presented in the proposed plan in light of this comment and still
has concluded that of the alternatives which most effectively
address the threats posed by the contaminant plume, the proposed
remedy affords the highest level of overall effectiveness
proportional to its cost.

COMMENT: We believe that implementation of Alternative MM-5 is
contrary to the National Contingency Plan (NCP).

RESPONSE: EPA developed, proposed and selected the remedial
action in accordance with the requirements of the Comprehensive
Environmental Response, Compensation, and Liability Act of 1980,
as amended by the Superfund Amendments and Reauthorization Act .of
1986 and, to the extent applicable, the NCP.

COMMENT: We would suggest re-examination of the proposed
alternatives and implementation of the least cost alternative
necessary to protect the public health and environment.

- RESPONSE: EPA has re-examined the proposed alternatives in
considering this and other comments on the proposed plan and has
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determined that the remedy proposed is the appropriate remedial
alternative to protect public health and the environment and is
the most cost-effective.

COMMENTOR: GRINDING BALLS, INC.

COMMENT: I doubt if you are ever going to get good clean ground
water in this area as long as it co-mingles with the landfill
ground water.

RESPONSE: The ground water contamination from the SLI Landfills,
in addition to the ground water contamination from other sources
were considered in developing the alternatives and the likelihood
of attaining the ground water cleanup objectives. EPA believes
that the ground water can be effectively remediated. However, it
may become apparent during implementation or operation of the
ground water extraction system, that contaminant levels have
ceased to decline and are remaining constant at levels higher
than the remediation goal. In such a case, the system
performance standards and/or the remedy may be reevaluated.

COMMENTOR: PEPPER, HAMILTON & SCHEETZ FOR CHEMICAL LEAMAN

COMMENT: Inadequate consideration has been given to use of soil
vapor extraction and bioremedial technigues used at other sites.

RESPONSE: Soil vapor extraction for ground water remediation was
considered in the FS, but was screened out because of a number cf
site-specific conditions which may preclude the use of vacuum
extraction at the site. The most difficult condition to overcone
is the heterogeneous nature of the soils at the site. The
permeability and nature of these materials will vary signifi-
cantly throughout the site and, in some cases, the permeability
will be relatively low. Due to the potential difficulties that
would prevent the successful implementation of this technology,
it was not retained for further consideration.

In-situ biological treatment was considered in the FS, but was
"also screened out for further evaluation for several reasons;

for example, the technology cannot meet the ground water

cleanup standards, which would allow it to be considered a viable
alternative. 1In addition, EPA believes that biodegradation would
not be effective in reducing the mobility of the contaminated
ground water over the long term.

COMMENT: The proposed plan should be reviewed in light of an EPA
memorandum, dated October 18, 1989, which "warn(s] against the
full scale implementation of pump and treat as recommended in the
proposed plan."
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RESPONSE: EPA developed the proposed plan and the Record of
Decision utilizing this memorandum. This memorandum was
developed because of the difficulties experienced while
implementing ground water remediation alternatives. It makes
several recommendations, one of which recommends providing
flexibility in the selected remedy to modify the system based

on information gained during its operation. In the Record of
Decision, EPA recognizes the potential difficult:=s in ground
water remediation and has provided the flexibilit, to modify the
system as follows:

"It may become apparent, during the implementation or
operation of the ground water extraction system, tha:
contarinant levels have ceased to decline and are
remaining constant at levels higher than the remedi-
ation goal. In such a case, the system performance
standards and/or the remedy may be reevaluated."

The Record of Decision then goes on to list some potential

variations to the operation system to optimize the system's
performance.
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Proposed Plan

Cinnaminson Ground Water

SEPA

Region 2

Contamination Site
Burlington County, New Jersey

May 1990

INTRODUCTION

This Proposed Pian presents the preferred options
for adcressing ground watler contamination in an
area encompassing about - 400 acres in  the
Townstip of Cinraminsor, in Burlingion County,
New Jersev. In addition, the Plan includes
summanes of other aiternatives considered for
remediating this site. This docurnent is issued by
the U. S Emironmental Protection Agency
(EPA). the lead ageno for site activities, and the
New Jersey Depanment of Environmental
Protection (NJDEP,. the support agency for this
projeci.  The EPA. in consulation with the
NIDEP?, will select a remedy for the site only afier
the public commeni period has ended and the
informaiion sutmined during this time bas been
reviewed and considered.

The EPA is iscuing this Proposed Plan as part of
it public participation responsibilities under
Section  117(a) of the Comprehensive
Environmenial Response, Compensation, and
Liabiiy Act (CERCLA). This document
summarizes information that aan be found in
greater detaii ir. the Remedial Investigation (RI)
and Feasidilinn Swudy (FS) reporis recently
compleied. and other documents contained in the
acminisirative record for this site. The EPA and
the State encourage the public to review these
other documents in order to gain a more
comprehensive undersianding of the site and
Superfund activilies that have been conducied
there.

The administrative record. which conpuains the
information upon which the selecuon of the
response action will be based, is available st

Cinnaminson Township Municipal Building
1621 Riverton Road

Cinnaminson Township, NJ 08077

Contsct  Catherine E. Obert (609) 829-6000

Cinnaminson Township Community Center
Manor Rosd

Cinnaminson Township, NJ 08077

Contact: Catherine E Obert (609; 829-6000

East Riverton Civic Center Association

290% James Street

Cinnaminson Township, NJ 08077

Contact: Dorothy A. Waxwood (609, 829-1258

COMMUNITY ROLE IN THE
SELECTION PROCESS

EPA solicits input from the community on the
cleanup methods proposed at each Superfund site.
EPA has set a pudlic comment period from May
16, 1990 through June 15, 1990 to encourage
public participation in the selection process. The
comment period includes 8 public meeting 8t

which EPA, with the NJDEP, will present the RI]

and FS reports and the Proposed Plan, answer
questions, and accept both oral and writien
comments.

A public meeting is scheduled for May 31, 1990
beginning at 730 pm in the Cinnaminsor
Township Community Cenier. A pudlk
svailability sessiop will be beld June 1, 1990
from 10:00 a.m t0 1:00 p.m. in the Cinnaminson
Township Municipal Buijlding 10 provide interesied
parties with an opportunity 1o discuss the plan.



e
SITE BACKGROUND

The Cinraminsor Ground Water Contamination
Site covers approximately 400 acres in the
Townskips of Cinnaminson and Delran in
Burlinptor County, New Jersey (See Figure 1).
1t includes properiies bounded by Union Landing
Road, Route 130, River Road, and Taylors Lane.
The Delaware River is located about 5,000 feet
porthwest and US Route 130 passes about 2,000
feel southeast of the site. Two small streams,
Pompestor Creek and Swede Rue, provide runoff
from tbe arez into the Delaware River. The site
consists of residential and light 10 beavy ipdustrial
properties.  The RI repont identified several
potential sources of ground waler conlaminatios,
including:  the Sanitary Landfill Isc (SLI)
lancfills, L & L Redi-Mix, DEL.VAL Ink and
Color, and the Hoeganaes Corporatios. The
potential sources of ground waler contamination
on these properties include an unlined landfill,
petrcleum and solvent underground storage tanks,
unhined slurry pits, cooling ponds and local septic
SHsIems.

The subject of this Proposed Plan is the ground
waler conlzmipation in the area. Peuoleum
undergrounc storage tanks is the area will pot be
adiressel under this Proposed Plan, but will be
adlressed under owher federal and State
authonues. such as, the New Jersey Spill Program
anc the Suate and Federal Underground Storage
Tank Program.

The major contributors to the ground water
con:aminatiop are two landfills owned by SLI
which operaied from the 1960's until closure ip
1980. The lapdfills received municipal waste,
sewage sludge, food processing wastes, and
industria! wastes, including bazardous substances.
SL] implemented a closure plan under an
agreement with the NJDEP.  As pant of the
closure, the landfills were capped with 18 inches
of clay. A landfll gas collection and venting
sysiem were also installed, and a ground water
monitoning program was inmitiated  ln 1981,
NIDEP approved the SLI closure plan.

EPA placed the Cinnaminson Ground Water
Copiaminatiop Site or be National Priorities List

(NPL) of Superfund sites in June 1884
Verificton of ground water contamination was
based upon the results of quarierly ground water
monitoring performed by SLI, as required by the
closure plan. Hydrogeological studies and anpual
reports on ground waier quality conducied b:
Geraghty & Miller Inc.(G&M 1983, 1984, and
1985) for SLL confirmed the presence of ground
waler coplamination in the area

EPA initiated an Rl in 1985 to determine the
presenoce and impact of all sources of ground
waler coplamination. An R] report was prepared
by EPAs consultant, Camp Dresser & McKes
Inc. (CDM) under Contract No. 6801-6935. The
report concluded that the SL] Landfill was the
major source of ground wailer conlaminatiot.
Del-Val Ink and Color, together with septic
systems, unlined slurry pits, and cooling ponds in
the Jocal area were identified as additional
contributing sources.

Using data gathered from 87 monitoring wells, the
RI] identified the presence of volatile organic
compounds and inorganic compounds, above
Maxdmum Contaminated Levels (MCL) permitied
for drinking water, in two separate ground water
aquifers.  Ground water coblaminalon was
detected in the regiopal aquifer kpown as the
Potomac, Raritan, Magothy (PRM) Aquifer, which
underlies the site, and also in perched water zones
which lie above the regional aquifer. The regional
aquifer flows ip a south-southeasterly direction.
Tbe perched water zones flow downward into the
regional aquifer.

The cootaminants in both aquifers consist
primarily of the following wolalie organic
compounds: benzene, ethylbenzene, chiorobenzene,
12<dichloroethane, xylenes, trichloroethene, and
vinyl chloride. Inorganic conlamination includes
arsenic, beryllium, cadmium, and cyanide.

S
SCOPE AND ROLE OF ACTION

The environmental problems and the hydrogeology
at tbe Cinnaminson site are complex. As a result,
EPA bas decided 10 address the three main
patbways of conlaminant migration:



S
SUMMARY OF ALTERNATIVES

The FS identified two types of actions that would
address the ground water problems: Source
Control (SC) Aliernatives aimed at stopping the
furiher Jeaching of contaminants into the ground
waler fror the landfill; and Ground Water
Masagement of Migration (MM) aliernatives
which would address contamination already in the
ground water.

In preparing the Feasihilin Study, four basic
aliernatives  were considered: Do acuon,
conlainment, treatrment, and disposal.  Several
remedial technologies that could meet ground
water clearnup objectives were identified and
reviewed for effectiveness, implemenuability, and
cost Those alternatives which passed the initial
screening  are highlighted in this section.
Descriptions of all of the remedial alternatives
evaluaied for the Cicnaminson Ground Water
Conwaminatior Site are provided in the Feasibility
Study Report

The aliernatives evaluated included the following:

Source Control (SC) Alternstives

No Further Action
Monitoring snd
Administrative Controls
RCRA Capping

Alternative SC-.1:
Allernative SC.2:

Allernative SC.3:

As mernyoned previously, the landfill was capped
with 18 inches of clay. Currently, the @p is
effeclively acling as a barrier 10 the infiliration of
rain water into the landfill, which reduces further
migratiop of tbe contaminated ground water
plume. Maintenance of the existing cap and the
inswliation of a ground water control system will
provide additional information on the jong-term
effectiveness of the Gap. Al that time any added
benefits of inswualling 8 full RCRA cap can be
evaluated Therefore, Aliernatives SC-1, SC-2,
apd SC-3 will pot be discussed in this document,
bul will be considered again afier the selected
management Of migration (ground water coatrol)
system is in place and operating.

Ground Water (Management of Migration) (MM

Alternatives

Alternative MM.1: No Further Action

Alternative MM.2: Monitoring and
Administretive Controis

Treatment of Ground
Water from the Shaliow
Aquifer (Percbed Zone)

Alternative MM.3:

Alternative MM 4: Trestment of Ground

Water from the Deep
Agquifer (Regional Aquifer)

Treatment of Ground
Water from Both the

Shallow and Deep Aquifer

Alternatives MM-3, MM<4, and MM.5 eack
include three separate ground water treaiment
opuons. Three are: '

Alternative MM.S:

Option A- Chemical precipitation  with air
siripping

Option B: Chemical precipitation with ultra-
violet oxidation

Option C: Chemical precipitation »ith biologica
granular activated carbon

(MM-1): No Further Action

Estimated Capital Cost: $0
Estimated Annual O&M Cost: $15,000
Estimated Present Worth: $41,600
Implementation Period: Nobne

The National Contingency Plan (NCP) and
CERCLA require the evaluation of 8 No Funber
Action alternatives as 8 basis for comparison with
other remedial aliernatives. The No Furber
Action aliernative consists of oaly those actions
required by the existing SLIT Landfill closure plan.
which includes: ground water monitoring within
the plume boundaries, mainienance of site fencing
and the landfill cap, and controlling access 10 the



Option C: _ Chemical _precipitationbiological
granular activated
garbor sludge treatment

Estimated Total Capital Cost:  $8,093,000
Estimated Annual O&M Cost: $645,000
Estimaied Present Wonh: $18,633,000
Implementation Period: S years

Option C uses biological granular aciivated carbon
treatment 10 extract the organic. In this treatment
method, coptamipated ground waler would be
pumped to an aeration basin afier cbemical
precipitation. In the acrated basin, the
coplaminatel water would be mixed with grapular
activaied carbor and biological solids. Following
oxida:ion of the organic contaminants, the mixture
would be sertied in a clarifier, with the overfiow
becoming the treated effluent  Excess biological
solids and spent carbon would be collecied and
bandied as a regulated material. Bench scale
treatabilin studies during design would determine
unit sizes and demonstrate performance.
Following on site treatment, the effluent would be
discharged 10 injecuon wells.

(MM-4): TREATMENT OF GROUND WATER
FROM THE DEEP AQUIFER

In this aliernative, ground water is exwracted only

from the deep aquifer. Anp estimaled seven

extraction wells would be instalied to remove
ground water. These wells would be installed is
the coptamizatel plume. The ground water would
be extracied' and eated by one of the three
options presented in MM-3. Al three options are
capable of treating waters 10 meet Federal and
State swpdards.  Treated waters would be
reinjecied downgradient of the contaminated
. plume. It is estimated that the remediation would
have 10 be carried out for at least 30 years.

N4 with 110

Estimaied Total Capital Cost:  $5,192,000
Estimated Anpual O&M Cost: $617,000
Estimaied Present Worth: $15,083,000
Implementation Period: 30 yan

_ MM4 with Optior B

Estimated Tow! Capital Cost:  $6,069,000
Estimated Annual O&M Cost:  $1,002,000
Estimated Present Worth: $21,875,000
Impiementation Period: 30 years

MM with Option C

Estimated Towa! Capital Cost:  $5,628.000
Estimated Annual O&M Cost:  $700,000
Estimatied Presen! Wonb: $16,796,000
Implementation Period: 30 years

The treatment components of Alternative MM-4
are ideptical 10 those for Aliernative MM-3 and
its subset of Options A, B, and C

(MM.8): TREATMENT OF GROUND WATER
FROM BOTHB THE SHALLOW AND DEEP
AQUIFERS

This alternative combines the exiraction sysiems
fom both MM.3 and MM4 0 withdraw
contaminated waler from both the shaliow and
deep aquifer. This would include tbe installaton
of extraction wells in the perched and the regional
aquifers. The contaminated ground water would
be treated by one of the three options presented
in MM-3. All three options are capable of
treating waters to meet Federal and Siate
standards. Treated water would be reinjectied
downgradient of the plume. It is estimated that
the remediation would have 1o be carried out for
at Jeast 30 years.

Estimated Towl Capital Cost:  $8,093,000
Estimated Annual O&M Cost: $654,000
Estimated Present Worth: $18,633,000
Impiemesntation Period: 30 years

MM-S with Option B

Estimated Tow! Capiual! Cost:  §9,122,000

Estimated Annual O&M Cost: $1,114,000

Estimated Present Worth: $26,810,000
Implementatios Period: 30 years

Estimated Towul Capital Cost:  $8,367,000
Estimated Anpual O&M Cost: $§751,000
Estimaied Present Worh: $20,475,000
lmplementation Period: 30 years

The treatment components of Alternative MM-5
are identical to those for Aliernative MM.3, and
its sudbset of Options A, B, and C



treated to meet the ground water quality criteria
specified in NJ.AC 7:14A.1, and Federa) and
Suie Safe Drinking Water At Maximum
Conwaminant Levels (MCLs). This aliernative
exiracls waler directy from the contaminated
perched waier zones and the PRM Aguifer.

The selected treatment process will be evaluated
further during tbe remedial design and modified,
if necessany. 10 ensure that it will meet ground
w3ter qualin criteria

ANALYSIS

Oversll Protection. All of the alternatives provide
some degree of protection Alternatives MM.1
and MM.2 prevent exposure to ground water
conaminants by implementing administrative
controls. Alternatives MM-3, MM <4, and MM-5
provide a pgreater degree of protection by
exiracling and treating contaminated ground water.
Alternatve MM.3 provides gound water
treatment of the shallow aquifer and allows for
patura! biodegradation of some contaminants in
tbe regiona! aquifer. Alternative MM provides
ground waler treatment of the regional aquifer,
conaminants in the shallow aquifer eventually
fios into the regional aquifer and are treated.
Aliernative MM.S provides direct treatment of
both aguifers. Treating both the aquifers would
provide greater overall protection of public health
and the environmert

Compliance with ARARs. AJiernatives MM-1 and
MM.-2 do not address conlaminated ground water.
These aliernatives do Bot  comply with
conaminant-specific ARARs.  Alternative MM-
3, whick treats ground water in the shallow
aquifer but pot the regional aquifer, would not
meet ARARs for the contaminated water in the
regional aguifer. Alternative MM <4 (with any of
the three treatment options) would be expected 10
meet all ARARs for only the regional squifer.
Because Aliernatives MM-1 and MM-2 would not
meet the gound water ARARs, they will not be
considered furiber in this analysis as options.
Allernative MM-5C (Optios C) would meet
ARARs for both the shaliow and regional
squifers.

Long-term Effectiveness and Permanence. The
preferred aliernative would extract the ground
water from the skallow and regional aquifers so
that it cap underge treatment (0 destroy the
contaminants. 1n Alternaiive MM-3, ground water

from the shaliow aquifer would be extracied and
treated, but the regional aquifer would remain
coplaminated. In Aliernative MM <4, the shaliow
squifer would remain contaminated.

All of the treatment technology options (A, B, or
C) would produce s hazardous sludge which must
be handled for the duration of remediauon.

Reduction of Toxidty, Mobility, or Volume of
Cootaminants. Through the use of treatment
technologies, alternative MM-3 and MM <4 would
reduce the toxicity and volume of conlaminated
ground water in the shallow and regional aquifers,
respectively. Alternative MM-5, which involves
extraction and Ureatment of botb aguifers, would
reduce the toxicity and volume of coptaminants in
the shaliow and regional aquifers.

Short-term Effectiveness. . It is expected that

‘Alternative MM<4 could be started within 18

months. Allersative MM.S oould be staned

.within 24 months and Allernative MM-3 in 12

months. Risks to workers apd the pearhh
community would be minimized during the
implemenuwation of each aliernative through the
use of appropriate engineering copurols and
comprebensive bealth and safery planning.

Implementability. Alternatives MM-3, MM<4, and
MM.-§ utilize extraction wells and pumping
sysiems tbat are proven and widely used
technologies. The hvdrogeological characteristcs
of the regional aquifer allow for easy, coptinuous
removal of contaminated water. Alterpative MM-
3 and MM.-5, which includes extraction of ground
water from the shallow aquifer (perched zopes)
may pot be as easy to implement  The
bydrogeological characteristis of the perched
zones do not allow a large volume of water 10 be
extracted from a single well. The conceptual
extraction system for the shallow zope consists of
ap estimated 130 wells. Due to the large sumber
of wells and the amount of conpectling piping
required 0 be installed in 8 commerdal
residential area, problems wilh implementatior
could ocxur. ‘

Cost The preferred aliernative, MM-SC, would
be protective ©of pudblic bealth and the
environment, and would attaip all ARARSs ip the
long term at a cost of $20,475,000.




Glossary

s Aquifer An underground rock or soil foundation that is capable of supplying water to wells
and spnags.

s Feasibility Study (FS): The second part of a two-pant study Remedial InvestigationFeasibility
Study (RLFS). The Feasibility Study involves ideptifying and evaluating tbe most appropriate
technica! approaches for addressing contamination problems at 2 Superfund site. The alternatives
considered in the FS are evaluated using the nine Superfund criteria, which includes effectiveness
ip proiecting buman bealth and the epvironment

» Groond Water: Water that fills spaces between sand, soil rock and gravel particles beneath
surface of 1be earth. Raic water that does potl evaporate or drain 10 surface water such as

streams, rivers, ponds, or lakes, but siowly seeps inio the ground, forming 8 ground water reservoir.
Groundwater flows considerably more slowly than surface waler, ofien along routes that Jead to
streams, rivers ponds, lakes and springs.

» Hydrogeologic A word in reference to the science of hydrology, which studies the interactons
among surtace water, ground water, and the earth’s rocks and soils.

s Nationsa! Priorities List (NPL): A roster of uncontrolied hazardous waste sites nationpwide that
pose ar ectual or poiential threat 10 buman bealtk or the environmest, and are eligidle for
investigenon and cieanup under the federal Superfund program

s Perched Ground Water Zone: Unconfined ground water separated from the underlying main
body of ground water by an impermeable or semiperreadble material.

s Proposed Plan: A document that describes all the remedial
alterpatives considered by U.S. EPA for addressing contamination at s Superfund site, incloding
the preferted U.S. EPA aliernative.

s Remedial Action: A series of steps taken to monitor, control, reduce or eliminate risks to
burcar bealth or the enviroament These risks were caused by the release or threaiened release of
coptaminants form a Superfund Site.

s Remedial Alternative A combination of technical and administrative methods, developed and
evaluated in the Feasibility Study, that can be used 10 address coptamination at a Superfund site.

» Remedial Investigation (RI): The first part of 3 two-pan study Remedial
InvestigationFeasibility Study. The Remedial Investigaton involves collecting and analyzing
technical and background information regarding 8 Superfund site to determine the nature and
exient of contamisation Wbat may be present The investigation also deiermines how conditions at
the site may affect buman bealth the epvironmeat

» Responsiveness Summary: A Section within the Record of Decision that pmexixs U.S. EPAS
responses 10 public comments on the Proposed Plan and RIFS.

» Superfund: The common name for the federal program established by the Comprebensive
Environmenta! Response and, Liability Act (CERCLA) of 1980, as amended on 1986 The
Superfund law authorizes US. EPA to investigate and cleanup the pations most serious hazardous

wasie siles




Appendix B

Sign-in Sheets

from the Public Information Meeting

held on May 31, 1990 at 7:30 p.m.

in the Cinnarminson Township Community Center and
the Public Availability Session

held on June 1, 1990 from 10:00 a.m. to 1:00 p.m.
at the Cinnaminson Township Municipal Center.
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!\:_233 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
rd

REGION I
2€ FEDERAL PLAZA

NEW YORK NEW YORK 10278

PUBLIC MEETING ON

TEZ CINNAMINSON GROUND WATER CONTAMINATION BUPER?UND 8ITE

CINNANMI

NSON TOWNSHIP, NEW JERSEY

THURSDAY, MAY 31, 1980
"CINNAMINSON TOWNSHIP MUNICIPAL BUILDING
CINNAMINSON, NEW JERSEY

Welczc-e & Introducticn
Gerera. Cverview c¢f the
Scperfoni Frocess &
Forpose ¢f Meeting

£.%e History & Results
- RereZia. Investitvation

Disci'ssicn of Feasivili.
& RereZ.al Aliernatives

Fresentation ol Precpeose
Reredial Alternative &
Final Sunmation

T.oV P.M.,

AGENDA

Arn Rychlenski
Public Affairs Specialist
U.S. EPA, Regien 11

Charles Tenerella, Chief
Central NJ Remedial Action
Section, U.S. EPA, Regicon I2

of Trevor Anderson, Project
(RI) Manager, U.S. EPA, Region 1II

Y Study William Moran, ICF Engineering
(EPA’s consultant)

d ~harles Tenerella, Chief
Central NJ Remedial Actior
Section, U.S. EPA, Region 1

Questions & Answers
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INFORMATION REPOSITORIES
" FOR THE CINNAMINSON GROUND WATER CONTAMINATION SITE

Cinnaminson Township Municipal Building

1621 Riverton Road

Cinnaminson Township, NJ 08877:

Contact: Grace Campbell, Phone: (609) 829-6000
Hours of operation: Mon. - Fri. 8:30 a.m. to 4:00 p.m.

East Riverton Civic Center Association

2905 James Street

Cinnaminson Township, NJ 08077

Ceontact: Dorothy A. Waxwood, Phone: (609) 829-1258
Information available upon reguest

Cinnarminson Public Library

1609 Riverton Road

Cinnaminson Township, NJ 08077 :
Contact: Molly Conners, Phone: (609) 829-9340
Hours of operation:

Mor.. = Thurs. 10:00 a.m. to 8:30 p.m.:

Fri. 10:00 a.m. to 5:00 p.m.; and

Sat. 10:00 a.m. to 5:00 p.m. (Except July and August).
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Superfund Update

Cinnaminson Ground Water

Region 2

Contamination Site
Burlington County, New Jersey

May 1990

INTRODUCTION

The U.S Environmental Protection Agency (EPA)
IS Suing this update 1o bnely summarize the
vanous remedial investigation and feasibility study
acuvites copducied at tbhe Cinpaminson Ground
Water Conamunaton (Cinpaminson) Site from
1985 10 date. For more dewail regarding these
acuvinies. inieresied citizens may review the
remedizi invesiiganon feasibility study reports at
the information reposiiones established for this
site. A list of the reposiiories is provided on the
last page of this update.

R R S R
SITE BACKGROUND

The Cirraminson site covers approximately 400
acres in the TowTships of Cinnaminson and Delran
in Burlington County, New Jersey. It includes
properties bounded by Union Landing Road,
Route 130. River Road. and Tavlors Lane (Exhibit
1). The site consists of residential and light to
heavy industrial propeniies. The Delaware River
is located about 5,000 feet nornthwest of the Site
and US Route 130 passes about 2,000 feet to the
southeast.

Sand and gravel mining operations were conducted
in paris of the site in the 1950s while solid wastes
were deposited in previoushy excavated mining pits
on.site. ~When mining operauons discontinued
during the late 1960s. larger amounts of refuse
and solid wastes were deposiled in the mining
pits.

Landfilling operations coptinued until 1881. The
landfill was permitied for use as a landfill 10
dispose of municipal, industrial and institutional
wastes, sewape sludge, and food processing wastes.
The owner of the landfill, under agreement with
the NJDEP, implemented & closure plan for the
site in 1981. As pant of the closure: a ground
waier monitofing program was initiated is 1981;
and in 1985, the landfills were capped with 18
inches of clay, and a gas collection and venting
system was installed.  Landfill closure was
completed in July 1987.




R
REMEDIAL INVESTIGATION ——

In June 1984, the Cinnaminson Site was placed
on the Nauonal Prority List (NPL) in response
10 & grounc waler coniamination problem in the
vicinin of the Saniwary Landfill, Inc (SLD)
propern located in Cinnaminson Township, New
Jersey.

There were several potential sources of ground
waler conamination detecied at the Cinnaminson
site. Amorg these sources are two landfills, which
are operaied by SLI, and a numbder of surrounding
industries in the area Based on the results from
a guarierly ground water mOBIlOTINg program
performed by SLI the EPA initiated a remedial
inveshigation in 1985, The remedial investigation
was performed 1o determine the nature and extent
of contam:nation and bow conditions may affect
humar hea!th an¢ the environment. A feasibility
s:uly foliowed in 1989 10 identify and evaluate the
most  appropriaie  technical  approaches  for
acliressing sie-reiated conlaminauon problems.

Field activities were concucted berween April 1985
and Ma. 1588 10: determine the source(s) of
coriamination: oblain a betier undersianding of
the hidrogeoiogy in the area. and identify the
nTes, guanities. and jocations of contaminants.
Usirg dz gathered from 87 monitoring wells, the
remedial insesiigation identified the presence of
v0latliie 0rganis and inorganic compounds in two
sepataie ground water aquifers. The remedial
invesiigation repon was finalized in May 1989.
The fieic activiues for the remedial investigation
included:

s Field Sunevs

e Hidrogeologic Investigation

s Ground Waier Sampling and Analysis

s Surface Water Sediment Sampling and Analvsis
s Pouabie Well Sampling ’

Field Surveys

A field survey was conducied 10 prepare a sile
property map. topographic map. and bas¢ map of
sampling Jocations.

+ Surface Water Seciment Sampling and Analysis

The objective of this task was 1o identif
conuaminants in surface water and sediments.
Surface water and sediment samples were collected
from retention basin: as well as in Pompestion
Creek and Swede Ru. Detected in surface water
samples were inorganic compounds, which
consisted of heawy mewals and cvanide. Heawvy
metals and rwo pesticides were detecied in
sediment samples. Several volatile and semu-
volatile organic compounds were also found in
both sediment and surface waier samples.

» Hydrogeologic Investigation

The hvdrogeologic investigation was conducied in
conjunclion wilth a geophysical investigation 10
determine the hydrogeologic characieristics of e
site and evaluate the extent of ground water
contamination. The investigation consisted of: test
boring: bore-hole geophysical surveys; drilling and-
monitoring well installation; permeability testing:
and measuring ground water depth on moathly
intervals.  Accurate elevations of ground waler
were oblained and ground water flow directions
were devejoped.

-Inorganic and organic contaminants were detecied

in the regional aquifer, which underlies the site,
and also in the saturaled perched zones, which lie
above the regional aquifer. It was determined that
the contaminated landfill leachate migrated along
the discontinuous ciay lavers in the .unsaturated
zone and uliimately into the regional aquifer.

» Potable Well Sampling

Twelve private wells, which were not serviced by
the public supply lines, were sampled 10 delermine
whether contamination was present. Following
the analysis of the sampling, the potable wells
were resampled to verify the resulis. The resulus
showed that twelve metals, nitrate and one volatile
organic compound were detected. Nickel was
detected in two wells, and nitrate was detecied in
one well. However, the only contaminants that
exceeded ambient waler quality standards were
nickel and nitrate.



+ Ground Water Sampling and Apalysis

Ground water quality sampling and analvsis was
conduciec to determine the source (8) and extent
of grouns waler conamination. Samples were
collected from previously instalied, and newly
insiziled monitonng wells. In summary, the
hydregeologic and ground water daua indicated
that the two SLI Jandfills are the major sources
of ground water contamination. The extent of
coniamination appeared to be Limited 10 an area
within close proximity of the rwo landfills and was
not present south of US Route 130.

SUMMARY OF RESULTS

Theremed;z! investigation report identified several
poicniial sources ©f ground water conlamination.
The report concluded that the SLI Landfill was
the major sdurce of ground waler coplamination.
Del-Val Ink ané Color. L & L Redi-Mix, and
Hoegaraes Corporation were identified as other
possible sources. The poiential ground water
ConiaTinauon sources on these properties inciude
an uniined Jandfill, underground storage wanks.
unlined siurny pits, sepuc systems and cooling
pornss.

The corwaminants in the upper and lower zones
consist of the voialile organic compounds benzene,
eth.ibenzene,  1.2.dichloroethane,  xvlenes,
chiorobenzene. trichloroeihene, and vinyl chlonide,
ameng others. Inorganic contamination includes
elements such as arsenic, benllium, cadmium, and
covamide.  The contaminatiop in the regional
aguifer flows in a south - southeasterly direction.
The contamination in the perched water zone
flows downward into the regional aquifer.

L
FEASIBILITY STUDY ACTTIVITIES

The feasibility study focuses on identifying anc
evaluating the most appropriate lechnizal
approaches for addressing contamination problems
that were identified at the site during the remedial
iovestigation. These aliernatives are described in
dewil in the Proposed Plan and the Feasibility
Study report

L |
FOR FURTHER INFORMATION

Interesied citizens may review the Remedial
investigation and feasibility study report or other
site related information at the following
information repositories:

Cinnaminson Township Municipal Bullding
1621 Riverton Road

Cinnaminson Township, N]J 08077

Contact: Catherine E Obert (609) 829-6000

Cinnaminson Township Community Center
Manor Road

Cinnaminson Township, NJ 08077

Contact: Catherine E Obert (609) 829-6000

East Riverton Civic Center Association

90& James Street

Cinnaminson Township, NJ 08077

Contact: Dorothy A. Waxwood (609) 829-1258

FOR FURTHER INFORMATION YOU MAY ALSO CONTACT:

Mr. Trevor Anderson
Remedial Project Manager
U.S. Environmental
Protection Agency, Room 711
26 Federal Plaza
New York, New York 10278
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¥r. Trever Anderson
Uu.s. E.P.".

26 Federal Plazs
N.Y., N.Y. 10278

June 1, 1880
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Cinnacinson, NJ 08077



Pace 3
Jure 13, 1990

2€)¥=a¢ reredial action is plarned for Srvthwveke? 2né how will that
Cleanuy affect both the Cinnaminson project and the preposed
cleznus for Pernsauvken?

27)1e there a grand plan or coordinatinc effor tec protect overall
health ancd welfare of our communities in recards to all the
contarinated sites in the area (Cinn,,Fennsauken, Swope,etc.).

28)wrile I am in favor of the cleanup, what preventative measures
will be taken to allow permanent recharce to the aouifer without
further contamination?

29)Will there be any restrictions placed on incdustrial crowth or
heusirnc developments inthe Tri-bero area?

enclueion, I hepe a safe and effective procecdure can be irclem

=

¢ ané that we have the wiscom and the courace to tare the

e v action to cevelor the best and most resncnsitle wav ef
Fariline cur waste., ‘utense recvelinc,cornestine, source resucticn,

tte gliriracion 0f hazarious cher'cals &n* mos:t irncrtanslyv edccaticen

-—— merm --

i8 tte kev tc our success. It ie ™v ozinicern ard trat ¢ —anv scientd
zrnd lzwra2rers that incineration can c:’y correuns the rretle~s we
rov fzce in Superfuni cleanuns.

i iatl c*”

cc: VMr, Walter Encle
vayver of Riverton

AL r
Feo Ocd B .
fp’m./,«_a N cras

nted
e very near future. I hcpe we carn learn freor- our past ard costly

3



American Water Works Service Co. Inc.

Eactern Region * 500 Grove Street « Maddon He:ghts, N) 08025
(609, 5473271

A D mMannc
Directorarater Qua. o Corz
(609 540 1054

June 11, 1990

CERTIFIZD MAIL #PL28B664LES2
RZTURN RIZEZIFT REGUESTED

Mo, Trever Anderson

Crezicel /Znviivincnial Lugiueer

U.S. Eovircnmental Frotection Agency
Regicn II ’

Erergency and Remedial Response Division
2¢€ Feleral Flaze, Room 711

New Yook, WY (2278

Dear Treves
Firzsz, I weuld like to thank you for extending to the representatives of
Kew Jersev-zmerican Water Company and myself the opportunity to meet with your
reiezt teaw te discuss the remedial action at the Cinnaminson landfill. A4s I
mentiznes during that meeting and again at the pudblic meeting, there are
cerzzin cperaticnegl concditions regaerding the New Jersey-American Water Cocpany
operaticn that you must be aware of in order for your remedial project to be
cempletely effective. In addition to the cperational concerns, I have a fev
other caonzetrns that I would like to address in this letter that should be
viewed &g fermz®l comments regarding this plan that should be addressed pricr
tc the recesd cf decision being signed. As Kegional Director of Water Quality
Centrel, 1 eam

cffering these comments on behalf of New Jersey-American Water
Cermzany. Tre comrments will be categorized into existing operational concerns
ar.i furure operaticnal considerations.

1. Before. the collection wells and the discharge wells are sited for this
remedizl project, a groundwater model must be created to reflect what is
actually going on within the deep squifer. 7The existing information that
you have regarding the movement of water through the agquifer froz the
existing monitoring wells located on the site has most certainly been
sxewed by our operating criteria for our Cinnarinson wells. Because of
the locazion of the landfill and proximity to our groundvater sources &t
New &.tany Eoad and Pomona Road, we have altered our operation to reduce
the ou:put from these locations. This action has reduced the regional
cene of cepression at each site thus reducing the radius of influence.
wWmer &.1 of our wells in that area are operating, including our two wells



SYLVIA E & JOSEPH M TAYLOR
RIVER $:DE MOMESTEAD FARM
TAYLORS LANE
. N J 08077

K-h\ LY & AW PP

g

July iz, 18:°C
ek
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rs
2% Foom 711
Ne TE
Dear Trevzr Encersco:

z vz on the May 2321, 1990 meeting we koth attendel az
tre C Township Community Center, 1 wish to make the
Er’ At e~ mmm—a .- .
~cl.2wlnz CTC grte:

A I z2ll ¢cn you ari the federal EFR tc inclucde five wells
in yoir ~2nizcring Trecess. These vwells are all witnin 1/2 mile
¢ ths slte vzu are covering. They belonc to and are use~
re . fcr pctetie ani hocsehold use by 30 or mcre af:oites ernd
cr -erzers ¢f cour feamily angd neighbeoring farilies. Thecse
we izczzel es f£clicws en:

- =iz 21, Lot 2
: - Elozv 20, Zeoe
- Elccx 201, Lot 4
< & I - Blozk ecli, ot 1.C:Z
Focr twe ¢f these wells I do have "Water Cuality
Aozl dewes Zuly 1a, 18t7:
QEECl1ZE
4001450738636 01
1
201, Let 3)
C€-05-1986 1100
FIZORD NUMZZIR -----= 9BEOCYEL
STETION NUMBER =-~=== 4001470745934C1
) ETATION NAME =-=«-ee= TAYLOR 2
3 (probatly one of two on Block 201, Lot 1.01)
CRTZ OF COLLECTION - (Q06-05-198¢ 1815

B I ¢&ll or you ané other proper auvthorities to do all in
ycur ccwer to cet the owners of the landfill located between
Teylcrs Zzre &nd Urnion lanfing Road tc pay a large share of the
cost ¢f vecur werk. There is no reason for all of this cost to be
bsrre ty taxceyers!

I erzet vou will be atle teo grant these reguests.



Mr. Trever Anderson
June 1i, 1650

Page 3

Trevcf, ornce agairn, thanks for the opportunity to offer comments on this
rezeliel prcject for the Cinnazinson landfill and if you need any additicnal
rnforcation or weuld like to discuss any of these dtems further, do mnpo:

hesitate to give me & call. When you have developed a response to these

itezs, piease send ther to me so that 1 may review them with the
New Jersev-Azericarn Water Cozpany staff.

Very truly yours,

PO
,/.'//v/'/,// I &

A. D. Marina

ke

cc: L. W, Brcokew
K. T. Wrege
Mev:zr Lawrente Plevteri, Cinnaminson Township
Eerker Eawill, NJCEP



Mr. Trever Anderson
June 11, 19990
Page 2

at Crester Avenue next to the municipal bullding and our two wells at Kew
hlteny FRoad, cur twe wells at Pomona Road, and our two wells at Steven's
Drive Station, we most definitely have a significant impact on the deep
aguifer in that area., 7The water levels that have been obtained frox all .
the existing monitcring wells do not reflect our true operation only an

“effert by the water cozpany to modify its withdrawval pattern to minizize
the leachate of material froz the landfill toward its production wells.
These considerations must be worked into & new model or revise the
existing greuniwater model.

2. V%ren the existing monitoring wells were installed, PVC casing and
screening were used. Because of the solvents present in the groundwater,
scme cof the contarmination detected from the samples collected frox these
ronitcring wells may be influenced by the PVC casing and screen. All new
rcnitering wells should be constructed with materials that will not
infivenze the integrity of the groundwater sample.

Fusure Coeresiznmzt Cornsideraticns

i. Eezause ¢f the nature of technology being utilized for the groundvater
c.eznuy &n? that the distharge frem the on-site treatment plant is going
tc te iriected intc the aguifer, New Jersey-American Water Coxparny
rezuests permission to have access to the site for the purpese of
cclleztin semries of the water being discharged into the aguifer.
Yew Jersey Department of Envirenmental Protection regulations require that
if treziment eguipment is installed for the purpose of removing volatile

- crgenic cempounds froxz water, that monitoring be conducted twice a month,”
cern. tws week intervals, to evaluate the effectiveness of the removal
rrocess. wWe feel that this requirement should apply.

nce the guzlity of water in the production wells of Nev Jersey-Arerican
free fr:z any volatile contamination, the quality of the discharge

from this trea:tment plant should be the same as the wells, or at
, ceet the maxirmur contaminant levels as established by New Jersey
tmens of Envirenmental Protection for potable drinking water.

]
“

mn m

m (O st s
'torr ¢
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wt 4 et ™
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3. Although it is implied by the nature of this remedial action, no where is
it stated that every effort will be made to protect KRew Jersey-American
wvells frox future contamination nor what will transpire when the
cortarinant plume reaches these locations. Will New Jersey-American be
eligitle for superfund cleanup money or remedial treatment of these wells
if the cocntarinant plume reaches the Newv Jersey-American wells prior to
the Tri-County Kegional Water Supply Project coming on line?



General Comments of Ford Electronics and Refrigeration Corporation
(FERCO) to the Proposed Plan, Final Remedial Investigation

Report, and Final Feasibility Study Report for the Cinnaminson
Ground Water Contamination Site in Burlington County, Newv Jersey.

FZRCO is not persuaded that a state ARAR exists that would
necessitate pumping and treating the "shallow aquifer". The
Proposed Plan, Final Remedial Investigatior. Report, and

Final Feasibility Study Report reference a ‘'regional

aguifer" with perched water above flowing into it (lower
azuifer). Thus, much of the proposed remedy (MM-5C) which
includes pumping and treating the perched waters in additicen
to the lower aguifer is unnecessary, wasteful, and not legally
resuired. If ground water pumping and treatment is warrantes,
only the lower aguifer should be extracted for treatment.

Iradeguate consideration appears to have been given to

"scil flushing" technology as a potentially quicker and more
ccst-effective remedy. Why install a comprehensive RCRA
perforrmance cap, thereby entombing the wastes ‘and limiting
lezchate ctherwise available for collection and treatment?
Aileowing percclation of the waste could result in a more
effective rermedy, since beneficial, natural chemical and
ticiogical reactions would be enhanced.

Trhe proposed remedy refers to chermical precipitation of
ircrcanics. FERCO is unconvinced that the very dilute
levels indicated are treatable by conventional cherical
Frecipitation technigues. 1In addition, the inorganics
iderntified may nct reflect other than naturally occurring
ievels found elsewhere in the region. If the Remedial
Investication indicates that the regional aquifer is '
ccrtaminated with organic constituents, that agquifer should
be extracted and treated for organics. Further complicating
croundwater treatment by also requiring chemical precipitaticn
cf incrganics is not warranted.

The Proposed Plan assumes that the sludges generated by all
of the treatment options would be considered hazardous
waste and would have to be so managed for the duration of
renedial activities. The :t-sis for this conclusion is not
indicated. FERCO disagree:s that any such sludges would
nécessarily be considered !} rardous either as a listed waste
or by analysis as a characteristic waste.

Inadequate consideration appears to have been given in
Geveloping the Proposed Plan to implementing source-specific
remediation at sites, other than the Cinnaminson Landfill,

~ which are also contributing sources to the ground water

ccntamination. Other contributing sources should have been
given greater attention throughout the RI/FS process.

S 30, 4290



Or.ze 2* 1ne Se-e-a Co."se’ Fore Motor Company

Parxiane Towe's Wes: Sune 42°
One Parciane Boueve'c
Desvorn Michigar 48:2¢

July 30, 1990

VIA FEDERAL EXPRESS

U.S. Ervirorrental Protection Agency
New Jersey Remedial Action Branch

2€ FeZerzl Piaza, Room 711

New Yerk, New York 10278

AtTn: Mr. Trever Anderson

Cinnamonson Ground Water Contamination Site
Burlington County, New Jersey

Dear Mr. Anderson:

In response to your letter of June 14, 1990, encleosed are
Fecrs flectrecnics and Refrigeration Corporation's comments on the
Frcroses Plan, Final Rermedial Investigation Report and Final
Feasirility Stuly Report for the Cinnaminson Ground Water
Cerntamirnaticn Site in Burlington County, New Jersey.

If you have questions or need additional information, please
let re know. I may be contacted by mail at the above address, by
telerhcne at (313) 322-1966 or by facsimile transmission at (313)
350-30E3.

) Sincere.:,
=,
Robert E. Costello
Senicr Attorney

rec’cg



The Freferred Remedial Alternative does not meet the primary
remezial objective, to protect public health and the environmen:.
Cround-water modeling and a review of available data indicate thes
irgiementation of the Preferred Remedial Alternative woulc
actuelly increase the threat of human health effects anc
gnvironmental damage.

The Preferred Remedial Alternative does not comply with the

ctetutory recoirements for remedial alternatives listes inm CERILA

CIloci(ijle)y.  Tne primary aress where the Preferred Remezie®

Zisernztive is out of compliance with the statutory requiremsnts
r

cf CzalL A are summarized below:

. .moiementetion of the Preferred Remedial Alternative will rot
result  in a significant reduction of contaminan:
concentrations in either the shallow perched zones or the PRY
Acuifer to acceptable levels during the implementation perios
(32 years). In fact, water quality following the

« There are other significant areas of grounc-wzater
ccrtamination than the landfills contributing to ground-water
¢ortamination in the Cinnaminson Study Area. The Preferred
Reredial Alternative does not address either the source areas
or the primary pathways of migration. Instead, the Preferreg
Remedy focuses on so-called "hot spots" identified by the
USEPA RI.

. Implementation of the Preferred Remedial A tzrnative wili
result in an increase in mobility of contamination from other
so.urces. The increase in mobility will be caused by spreading
the more highly contaminated ground water frcs tne sourcs

112



7. CONCLUSIONS AND RECOMMENDATIONS

USZF~ Environmental Protection Agency (USEPA) conducted a remecse’
eation (R1) and Feasibility Study (FS) of an area in Cinnaminson.
ey bounded by Union Landings Road, River Road, Taylor’s Lane, an:
€. The Cinnaminson Study Area encompasses approximately 400 acres
M *es) ens lies acproximately 5000 ft (1800 m) southeast c¢f tre

ver. The USEPA RI was performed by Camp, Dresser, anc Mckes
ne USIFA FS was performed by ICF Technology [1985]. Numercus
gcz wicrel site stucies and investigations were performes from 1883 o -
182, The results cf the USEPA FS were summarized in the Proposel Fian
bzr; for tre Cinnaminson Stucy Area [18350).

Ty
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¢ =rvices wes asked by Sanitary Landfill, Inc. (SLI) to review the
"¢ FS ané other pertinent documents and to prepare a repcrs
imciementztion of the Preferred Remedial Alternative. &

-
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32 sn the Plan. The purpose of the study was to determine if th
VSITA . zrZ FS were consistent with the CERTLA statutory requirements.
<tz rez.irements set forth in USEPA RI/FS guidance documents; anc tc
cziermire 1f the Preferred Remedial Alternative would satisfy the primary
¢oiesiive ¢f @ remecdial program [40 CFR 300.430(e)(9)(A)), i.e., t¢
pretect humen health and the environment.

7.2 Conclusions

Ezsed on 2 review of available site data and information, and a review
cf the USEPA RI, USEPA FS, and the Plan, GeoServices has concluded the
fellowing:

11



The present worth of the Preferred Remedial Alternative is
extremely high ($20,475,000) relative to the precicie:
berefit.

The Preferred Remedial Alternative does not addresc
contamination from the SLI northwest landfill. This is due t:
the improper assumption that site conditions at the nortnwes:
and southeast landfills are similar.

re Freferrec Remedial Alternative will likely fail due to:

rezses in concentrations of organic constituents in tne

monitoring wells over time. These increases in contaminaticn
mey result from migration of highly contaminated grounc water
from cther sources towards the recovery systems, or because c¥
tre inefficiency of the proposed recovery systems relative to
leakage from the landfills.

-
‘, ( \J

emecdial technology selected from treatment of or
c*wcal granular activated carbon) is inappropriate
=g ¢f the primary organics in the contaminated grounc we

S
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-
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-

~
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Tre groung-water recovery system captures only a very sma:l
percentage (less than 2%) of the overall leakage from the
landfill.

The Preferred Remedial Alternative is incapable of achieving
the remedial objectives for the Cinnaminson Study Area.

“+er sources of grcu~d-water contzTination have a sigmifice~:

- on the threz. c<blic health and the environment anc
"ave a detri- * effect on the Przferrgd Remelic.
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crezs to previously uncontaminated or less contaminated areas
of the aquifer.

The screening, evaluation, and selection of the Preferred Remegie’
- Aiternative was based on an inaccurate understanding of site
conz:tions, geoclogy, and hydrogeology. This lead to an
ingcpropriate evaluation of remedial technologies and selection ¢f
remecial alternative which does not fit site conditions.
rcund-water quality will degrade over time if the Preferrec
erecial Alternztive is implemented on the Cinnaminson Stucy Arez.

TGO m

he |

Tnz  Preferres FRemedial Alternative consists of  remezsial
teznnoiosies, which are inappropriate for the study ares. Cther
teznnclozies, which would be effective were not consicdered or were
e imingtec during the screening process, as summarized below:

« The treatment system selected for the organics recovered frox
grounc water (biological granular activated carbon) is no:
eaprropriate for the organics in the study areaz.

It would be impractical and extremely inefficient to dericy
tne recovery wells as described in the USEPA FS.

« The Preferred Remedial Alternative does not consigcer the
beneficial impacts of the existing vapor extraction systems on
long-term water quality.

« The Preferred Remedial Alternative does not corsider the
beneficial impacts of biodegradation on long-term water
quality.

The Preferred Remedial Alternative is an inefficient use cof
aveilable resources.
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Gezlervizer [ -:

§C.07.2575003:

horthwest Landfill and the other sources. The supplementai k.

WwoLi1 S

. Task ] - Field Investigation: Installation and logging ¢f
soil borings; installation, development, and sampiing cf

¢ irciude the following tasks:

[P
LR A ]

new monitoring wells, and area-wide measurement of watle-
Tevels; '

e Tesk 2 - Welter Quality Sampling and Analysis:

LX)

mpiin

;
‘
s Py i

C
-
-~
L

cf 11 new wells ang 40 existing mon itoring weils
itoring wells, and 5 gas extraction wells, an:

(] ¢ IO 74

ne

analysis of ground-water samples for TCL -+ 30 an:
cnventionals; and

. Task 3 - Sugpiemental R] Report:

-~

Lo 2NN €3 ]

C €eve

(I.

O

20nes
X‘l

hq‘
pe

-‘-ua‘er Mozeling. Ground-water modeling would be perfermz:
0
&

-

te the impact of the existing vapor extraction sys

tiocegracation on long-term water quality. Recovery we'

icns and depths would be evaluated in the shallow percre:z
ard the PRM Aquifer. Well locations would be seiscted t¢

12e recovery of contaminated ground water and to minimize the
ntial of spreading contaminated ground water to previousiy

unarfe:ted aresa of the aquifer. The impacts of the other sources
on the Alternative Remedy would be assessed.

Risk Assessment. The risk assessment would consist of the
folicwing five elements:

. Cata evaluation;
. toxicity assessment;
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« The volume of discharge from the other sources may be
reigtively small compared to the discharge from the two S.!
Tancfills. However, the mobility and toxicity of the grourc-
water contamination from the other sources is much higrer.
resulting in a major impact on the threat to public health an:c
the environment.

« The Preferred Remedial Alternative does not take the cother
sources into consideration. Since the recovery wells zre
icceted outside the source areas, highly contaminmated groung
water would be drawn from the other sources ancd spread irs:c.
rreviously uncentaminated or less contaminated parts of tre
PRM Aguifer and the shallow perched zones. This conditicn
woulc likely be perceived as a failure of the Preferre:
Remecizl Alternative.

7.¢ Reco-~encztions

£zz22 on the review of the USEPA FS, the Plan, and the suppcriing
czcuments and studies, it is apparent that the Preferred Remsc:al
A terreztive propesed by the USEPA is inappropriate for the Cinnaminscr
Stucy Area. Ground-water modeling indicates that implementation of the
Freferres Remedial Alternative would actually increase the threat to tne

public hezith and the environment. An Alternative Remedy is needed which
is consistent with site conditions, geology, and hydrogeology, complies
with the remedial action objectives, and satisfies the CERCLA statutory
recuirements. In order to select an Alternative Remedy which satisfies
tne aSove requirements, the following work must be performed.

¢ Supplemental Rl. The Supplemental RI would provide the data
reeded to refine the remedial alternatives for the SL] Southeast
Lancdfill, and select the remedial alternatives for the SLI
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shallow recovery wells, and

. deep recovery wells (the number, locations, and depth c¢¥
menitoring wells will be evaluated wusing ground-water
modeling, following the completion of the Supplemental Ki).

The Fccused FS would provide a detailed evaluation of tre
flternative RermeCy relative to the remedial objectives anZi tre
CZ=lLA stetutory requirements. Risks associated with tre
~iterrnetive Remely would be compared to existing conditions arc
the Preferred Remedial Alternative. A Focused FS Report would be

trecered with summarizes the results of the ground-water modelirg,
risk assessment, and Focused FS. A conceptual design and detaile:
ccst estirate for the Alternative Remedy would be presented in the
7

Fire: Desigr. Desicn drawings anc construction spef1f ceticns
w2. C be preparec for the Alternative Remedy.
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+  @xposure assessment;
. risk characterization, ang
. ecological assessment.

The risk assessment would be used in combination with groung-water
moceling and & focused FS to evaluate the impact of candicate
tecnnologies, and to assure that the Alternative Remedy reduces
the threat to public hezlth and the environment to an acceptable
Tevel.

gs FS. A focused FS is required to refine the Alternztive
mecy groposed for the SLI Southeast Landfill and to selez:
rropriete remedial technologies for the SLI Northwest Lancfill

S the other sources. The Alternative Remedy, which would be
diueted in the focused FS, would consist of the following:

™
«
—
[ &

. S.l Southeast Landfil)

o« low-permeahility cover syster,

se vapor extrattion system,

.« shallow ground-water recovery well (number, locaticn, &nc
cepths to be selected based on ground-water modeling).

e« treaiment system to be evaluated,

e« injection or discharge system (to be evaluated).

« SLI Nerthwest Landfill

««  low-permeability cover soil,

e« vapor extraction system,

s« recovery and treatment systems (the need for a recovery
and treatment system will be evaluated after the mass
loading has been determined from ground-water moceling).
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SMC Envitonmental Services Group
AS.msidisry of Saierce Manogement Corporation
900 W Valley Forge Road

PO Bcx &390

Vcliey Ferge Penrsytvanug 194€2

Te‘e;:* orez.52¢8.2700

Mzy 8, 1990
Ref: 9524-89000

¥r. Frank A, Hamel, Jr.

Del Va2l Ink and Color, Inc.
1301 Taylers lane

Riverton, NJ 08077

Subject: Review of Geraghty & Miller's Annual Reports

Dear Mr. Hanel:

Incluced with this letter is one copy of our review of
Geraghty & Mlller's 1983 and 1985 annual reports, which were
used as references by the 1989 Camp, Dresser & McKee (CDM)
report. This review is intended to be used as an addendum

to SKC's rebuttal to the CDM report, dated November 19589,
which you already possess.

The objective of our review documented in this letter is to
deternine {f CDM correctly interpreted information in the
Geraghty & Miller annual reports for use in their 1989
Cinnaminson landfill Study. We have determined that there

are alternative interpretations of the data that differ from
CDV’s :

Ve will be pleased to discuss the content of this section
should any questions arise.

Sincerely,

C ENVIRONMENTAL SERVICES GROUP

Dbt D, buger

Peter D. Beyer ~
P t Geologist

Na . O on
Richard M. winar, CPG
Vice President

GeocEnvironmental Sciences Group

PDB:rm
Enclcsures
952§:PBCLIJ.WP

Farmeryy SMC Martin ine



DEN yf”?,‘ 7 INK AND COLOR

I.NCORPORATED

1301 TAYLOR'S LANE
RIVERTON. NJ 08077

B EYANE it - b Doermm STt . ac- Phone (Area Code 609) 829-7474
Loiesmmmm e ohe T et e June 1, 19¢0 Penna. (Area Code 215) 671-1500

Mr. Trewvzr Anferson
Ferel.zl Fronest Manager
Unites States EFA

soom TLL

<7 Feferz. FPlzzz

New TIrs, New YIrk 10278

¢ Science Management Corporez:icn's
I Report for Cinrarinsern Greuni
nzel Geraghty & Miller Repor:

.00t m e cegmzliuies thazt there .s no evidence presented
' Sirm € severzl Times thats
(S (Section &, Page 11!

2. "Tris zznsuvltant concludes that CDM statement is mislea:ing
whner. 1t refers tc Del Vel as a pcssible minor source cf
ccrtzrinztion sincte they have nct first estaziished the
cresence ¢f an acdiitional source of contam:inaticn downgradient
ci wells founc tc contain contamination" (Section 7, Fage 17

Jrc-.eg ¢f the consultant's report are enclosed for your use.
noT independernt consultant's report, Del Val is not a contaminz-
21l ané nct a party to the CERCLA clean-up process.

1, however, urgently supports the clean-up efforts since izs
‘alue hes been drastically reduced by SLI's actions.

Very truly yours,
DEL VAL INK & COLOK INC.

< ::;:Z::’A/' /§7?ﬁ{¢ﬁt--~,_4?<\___

Tty £l

nx A. Fame., Jr.
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REBUTTAL TO CINNAMINSON
GROUND WATER CONTAMINATION STUDY
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Prepared for:
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SMC Environmental Services Group
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P. O. Box 859
Valley Forge, PA 19482
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- 2.0 HYDROGEOLOGICAL REVIEW

Based on our review of The Report, we generally concur with
its description of the ﬁydrogeologic systen of the study area.
Conclusions a-e in The Report (page 1-3) adequately sumnar;ze the
study area hydrogeology. It is important to peint out that
although the regional.ground water flows in a southeastern.
direction (Figure d-gﬁin,rhe Report), the mounding of the shallow
ground water under the landfills and the clay liners in the
“urper zone" of the Potomac-Raritan-Magothy (PRM) formation have
caused ;he shallow‘ground vater to (locally) flow radially away
frcn the landfill in all directions but at varying distances and
velocities. However, the shallow ground water (upper zone) will
eventually flow southeast and mix with the moderate and deep
greund water (lower zone). Shallow ground water flowing in
directicns other than southeast as a result of the mound will
eventially reach the boundary of the zone of influence of the
greund water mound and will then change direction and flow
southeastward. Shallow ground water migrating on top of the clay
lenses will eventually reach a break or discontinuity in the clay
lens, migrate vertically down, mix with the lower zone, and

change direction to move southeast.
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1.0 IRTRODUCTION

This report describes a critique prepared by SMC Environ-
mental Services Group (SMC) for Del Val Ink and Color Inc.
(Del Val). The critique is of a 1989 report prepared by C;mp,
Dresser & McXee Inc. for the U.S. Environmental Protection Agency
entitled "Firal Remediation Investigation Report for the
“Cinnarminson Ground wéle: Contamination Study" (The Report). One
Furpcse of this critiquéiis identify and address any statenments
zade in The Report which are unfounded, otherwise incorrect, |
and/er unjustly detrimental to Del Val. The specific objective
of this repert is to evaluate and discuss, if appropriate, all

negative statements rade in The Report concerning Del Val.
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Notes:

TABLE 1

DEL VAL INK & COLOR INC,.
Ground Water Analytical Results
summary of Organics Detected

Concentrations (ppd)

Decerxber = 1986

GW-A€S GW-AEM

Compound

*Chloroethane ’ 17 % J
Acetone 6 JBR 20 BR
l,1-dichloroethane . WD 28
Trans-1,2=-dichlorcethene "D 2 J
1,2-dichlocroethane ND 10
Benzene s 31
Toluene 1J 1 J
Chlorchbenrnzene 6 7
Ethylbenzene 8 10
Total Xylene 14 7
Dichlercfluorcmethane ND 8.1 3

-1,2=-diethcxyethane ND 22 J
Di-isoprczyl ether ND 5.6 J

ND =~ Cozzournd analyzed for but not detected.

J = Esti=ated value.

9524 :ERTBLY

Repcrted value is less than the contract
re---:ed cdetection limit but greater than zero.

- Rejected. Cezpound did not meet QA/QC regquirements.
= Cozpound found in QC blank.

July - 1987
GW=-AES GW-AENM
39 16
29 ND
3 J 59
KD 2 J
KD 17
12 50
ND ND
1l i3
29 53
27 5
ND ND
ND ND
ND ND

Table was derived from data presented in The Report.



3.0 GROUND WATER CONTAMINATION

Conclusion m in The Report (page 1-5) states that, "It
appears that Del-vVal 'Ink is also a source of ground water con-
tamin;tion found in the Cinnaminson Study Area. However, b;sed
on the nunter of corpounds and their concentrations and the
nunber of wells found contaminated, it appears that Del Val InX &
Color 1s only a mino£$source of ground water contamination found
in the Cinnazinson Study-irea.' The basis for this conclusion is
not stated. However, based on the data presented in The Report,
it pay be surnised that this conclusion was reached after ana-
lyzirg the results of two rounds of sampling from wells EPA-AES
and EPA-AEY. These sazples, from wells located on Del Val
property, were collected in December 1986 and July 1989. Results
cf these sazrling rounds are given on Tables 9-16 and 9-21 in The
Repcrt.

Various constituents and their concentrations in the ground
water sazples collected from GW-A6S and GW-A6M in Decexmber 1986
and July 1987 are given on Table 1. The organic chenicals
detected were chlorcethane; Acetone; 1,l1-dichloroethane; trans-
1,2-dichlorcethene; 1,2-dichlorocethane; benzene; toluene;
chlercbenzene: ethylbenzene; total xylene; dichlorofluoromethane;
l,z-digthcxyethane: and di-isopropyl ether. There is data given
within The Report that suggests that all of these constituents
car be attributed tc sources other than Del Val. The>rollowing

statezents suzzarize this supporting data.
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Gw-A6M is 13.25 ppb. The average reported concentra-
tion of total xylene in the saxples from the wells
berneath the landfill is 384 ppb, with a qualifier that
~tctal xylene was found in a QC blank. Further, The
Report does not suggest that Del Val ie the socurce of
total xylene.

4. 1l,l-dichlordethane and 1,2-dichloroethane. - These
corpounds h;ve‘been detected in corparable or higher
concentrations in upgradient wells in both the upper
and lower zones of the PRM. Several exanmples of
upgradient ground water sarples in which 1,1-
dichlercethane was detected include: Well C6S in
July 1987 with 440 ppb, Well CéM¥ in July 1987 with
120 ppb, and Well CéM in July 1587 with 38 ppb.
Exazples of upgradient ground water samples in which
1,2-dichloroethane was detected include Well AlM in
Decezber 1586 with 46 ppb, Well C6S in July 1987 with
230 ppb, and Well C6M in July 1987 with 84 ppb. .
Average concentrations of 1,l1-dichlorcethane and 1,2~
dichlorcethane in samples obtained from the wells on
Del Val property are 23.8 ppb and 5.3 ppb, respec-
tively. Since these compounds have been detected at
‘higher concentrations in upgradient wells, it is

conceivable that the source of these contaninants is
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1. Acetone, - fhis compound is commonly detected in
environmental sarples because of laboratory or field
contazination. This statement is supported on page 9-
33 in fne Report - "Two of the sixteen conpounds
(methylene chloride and acetone) were also detected in
the field and trip blanks. Therefore, the presence of
these two coazpounds night be due to laboratory or field
contamination.f

2. Benzene, toluené, chlorobenzene, ethylbenzene, and
trans=1,2-dichloroethene. = These compounds were
detected at coxparable or higher concentrations in well
sg:ples taken fron beneath the landfill. Since the
landfill is located upgradient hydrogeologically fron
Del Val, these cozxpounds probably originated from the
landfill. This statexent is supported on page 5-33 in
The Report - "Seven of the sixteen volatile organic
cozpounds (vinyl chloride, methlyene chloride; trans
l,2-dichloroethene, benzene, toluene, chlorobenéene,
and ethylbenzene) were also detected in the landfill
gas vent samples at comparable or higher
concentratiens.”

3. Total xylene. = Total xylene was also found at higher
concentrations in well samples taken from beneath the
landf£ill (Table 9-2 in The Report). The avérage

repcrted total xylene concentration in wells GW-A6S and

3
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Del Val property is 20.3 ppb. However, chloroethane is
also documented in The Report (page 2-1) as being
detected in a deep monitoring well identified in a
repbrt prepared by Geraghty & Miller Inc. Also,

chlorocethane. Thus, it is unlikely that Del Val has

been a source of chlorocethane cgngfgénftégp.-

Other iteﬁg of c;nc;rn Qith regard to ground water contani-
nation and Del Val are éhé following two statements made in The
Repcrt. On page $-36, The Report claims that, "Samples fronm
Wells EPA-AES and EPA~-A6M, located in the vicinity of Del Val,
contained organic corpounds (chlorocethane, 1,l1-dichloroethane,
l,2-dichleoroethene, benzene, chlorobenzene, and di-isopropyl-
etrer) that indicate that Del Val operations may be the source 6f
these contazinants.”" (Inclusion of "1,2-dichlorocethene”" on this
list is probably a spelling error since this compound is not
fournd in sazples frem Well EPA-AES and EPA-ABY; but, 1,2-
dichlcroethane was found in these wells.) However, the preéence
- of these organic cozpounds in the samples collected from the
wells on Del val property, as discussed above, is more likely due
to migraticn from an upgradient source.

On page 9-60, The Report states that "But, other volatile
organic compounds (l-l-dichloroethane, 1,2-dichlorcethane,
chloroform, trichlercethene, tetrachloroethene) detected during

Phase IA sarpling as well as in this sampling program in wells
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located upgradient to the north or northwest of the

Del Val property. )

5. Dichlorofluoromethane, 1,2-diethoxyethane, and di-
isopropyl ether. - These compounds were only detected.A
once, {.e., in Well GW=-A6M in December 1586, and were
reported only at estimated concentrations. Néne of
these corppounds were detected in the wells on Del Val
property in Jn}y 1987. Thus, these conxpounds ghould
nect be of concérn to Del vVal. This statement is
supported in page 9-60 of The Report - "Scme of the
organic compounds (dichleorofluoromethane,
diisopropylether) detected during the earlier Phase 1A
ronitoring well sampling, which indicated that Del Val

\ Ink and Color could be a possible source of
cortazination, were not detected in samples from
wells EPA-A6S and EPA-AEM during this sampling
progran.,"

6. Chlorcethane. = Excluding the wells on Del Val’
property, this compound was only detected twice,

i.e., Well AlS in December 1986 at 55 ppd and Well C7X
in July 1987 at 2J ppb. The qualifier J means that the
magnitude of the reported concentration is estimated.

" Well AlS is located upgradient and Well C7M is located
cross gradient from Del Val. The average concentration

©f chlorcethane in the samples from the wells on

4
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4.0 AIR CONTAMINATION

On page 5-13, The Report states that Del Val could be a
source of rethylene chloride contarination in air. It goes on to
say that methylene chloride was detected in air samples from two
of five saczle stations. The air sazple from Station 3, on the
Del Val property, detected a methylene chloride concentration of
3.49 mg/l. The air simple from Station 5 had a methylene
chloride concentration of.16.03 mg/l. Without knowing the
prevailing wind direction, it is difficult to pinpoint the
possitle scurce of methyiene chloride. However, contaminant
transpert in air for a continuous source of contarination moves
frca peoints of high concentration to points of lo§ concentration.
Thus, it 1s concelvable that Station 5 could be the source of the

methylene chleride concentration in the air sample at Station 3.
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located close to the Del Val Ink Colo:r indicate that these
cormpounds may be contributed by Del Val operations. Therefore,
Del Val is considered a probable source of ground water
contarinaticn in the area." However, there is no evidence
presented in The Report which indicates that the presence of
these corpounds in the ground water is related to or caused by
Del Val operations. The on-site occurrence of 1,l1-dichlorocethane
and 1,2-dichloroethane haye already been discussed in this
repcrt. Chloroform, trichloroethene, and tetrachlorocethene have
never been detected in Any of the sanmples obtained from the wells
on the Del Val property. Further, these compounds have been
detected in sarples from upgradient wells. Thué, based on the
cata presented within The Report, there is evidence which |
indicates that Del Val is not the source of chloroform,
trichlcroethene, or tetrachloroethene contanination.

Also with regard to the area's ground water contarcination
and Del Val, the com=ents rade on conventional paranmeters
(Fage 5-38) and total volatile organic contaminants (VOCs)
(page 5-60) in The Report should be noted. On page $-38, The
Report states that three conventional parameters (TDS, ammonia,
and chloride) were detected in Well EPA-AGM at relatively high
concentrations, but were probably due to the landfill. On
page 9-60, The Report states that the source of the total VOCs
present in Well EPA-A6S appear to be the landfill.

&
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€.0 RECOMMENDATIONS

To strengthen Del Val's position, SMC recommends the

following:

1.

Conduct a Phase I Environmental Assessrcent as deséribeﬁ
in Task 3 of the October 19, 1989 proposal.

Conduct an inventory of the history of organic
chezicals used at Del Val. Based on this inventory,
perferz a fate'gnd persistence study on the inventoried
organic chenmicals to identify their potential breakdown
cozponents. This will confirm that the organic
chexzicals of concern discussed in this report are not
treakdown products of the chericals used by Del Val.
Conduct a review of the available Geraghty & .

Miller Inc. reports referenced in The Report.
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5.0 CONCLUSION

Based on the inforration within The Report and our review of

this data, ;t can behgpngluded that the;e_ig_gg_fviden;e

presented which confirms the conjectures sta;gd'sevgygl F;qés

that bel val is a mpurce of contamination. All of the organic

contarinants identified in the ground water sarples taken fron
the wells located on Pel Val property can more logically be
jﬁ?f%?%fffmff_5°“EE§§.9ther than Del Val. The methylene chloride

contanination detected in the air sacple taken from Station 3,

located on Del Val property can possibly be attributed to a

gcurce other than Del Val.
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7.0 REVIEW OF ADDITIONAL DOCUMENTS

7.1 Introduction

The 198% Camp, Drésser & McKee report, which was reviewed
for Del Val, identified as major references the Geraghty & ﬁille:
1883, 1984, and 1985 annual reports entitled, "Hydrologic and
Ground-Water Quality Conditions at the Landfill Operated by
Sanitary lLandfill, Iﬁ;._cinnaminson, New Jersey". Because of
their use as references, '‘an attempt was made to obtain these
reports from the EPA and review them also. After filing a
Freedsm of Information request letter, and after considerable EPA
delay#, SMC oktained the 1583 and 1985 annual reports, but not
the 1884 annual report.

Close inspection of the 19583 and 1985 reports indicated
trhat, other than the results of the laboratory analysis of each
year's greocund water samples, there was little difference in
ccr.tent between the two publications. It was also discovered
Lthat the 1985 annual report contained the results of the |
labcsratory analysis of the groundwater samples from 1985 and
1684, as well as 1985. Based on these two findings, SMC decided
‘it would be sufficient to simply perforh the evaluation of the

1685 and 1985 annual reports and that it would not be necessary

to review the 1984 annual report.
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7.2 1683 Annual Revor:t

Geraghty & Miller state that there is both a shallow water
table aguifer, and a deeper artesian acuifer underlying the
landfill, |

The ground water in the deep artesian aguifer flows
generally’scuthward. The depth to the top of the deep, artesian
azuifer ranges from yetween approximately 30 feet to 50 feet
Eelow ground surface. '

The shallow water t?ble agquifer was found to consist of
localized water zones perched on top of a clay layer. This clay
layer was found to be discontinuousvalong the norﬁhern and
scouthern boundaries of the landfill. This lack cof continuity of
the clay layer indicates that ground water in the water table
aguifer probarly flows only a short distance radially away fron
the landfill along the clay layer before it finds a breakX in the
clay end rigrates vertically downward to join with the deep,
artesian aquifer. Therefore, the ground water in the shallew
water table aguifer flows in a direction away from the laﬁdfill
and towards Del Val. The presence of discontinuities in the clay
layer means that any contamination present in the shallow water
table aguifer should eventually entef the dqep artesian aquifer.
The dspth to the water table zones depends ;n what depth at which
tre clay layer supporting the ground water is found. 1In general,

the depth to the water table aguifers ranges from between 12 feet

and 22 feex.
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Each well used fbr sampling the deep artesian aquifer has
the letter "D" on the end of its code designation (e.g.,rGM-sn):
whereas those wells used for sampling the shallow water table
aguifer ¢o not have the "D" (e.g., GM-8) in their title.

Geraghty & Miller's 1983 annual report also indicates that
Del Val's location, in regard to the deep artesian agquifer flow
direction, is cross-gradient to most of the landfill. Since
greund water flows in a épwngradient direction, and gouth is
downgradient for this aquifer, this means that only the
scutheastern portion of the landfill is considered to be a likely
area for recharge from any contaminated ground water that may
oricinate from Del Val. For this reason, wells in the
southeastern portion of the landfill were reviewed by SMC to
deterrine if ground water quality in this area was affected by
-Del Val. A diagram of Del Val and the surrounding area is shown
in FTigure 1. Ground water flow direction in the shallow water
table aguifer i{s generally perpendicular to the boundaries cf the
landfill. Ground water flow direction in the deep artesiﬁn
acuifer flows in the southerly direction the arrows indicate.
A;sc, wells that are important for the characterization of ground
water quality near Del Val (GM=1, GM-1D, GM-8, GM-8D, GM-10) are
circled &nd labeled. )

7.2.2 1982 Peen, Artesian Acquifer Sampling Results
The report of Geraghty & Miller's 1983 ground water

sarp.ing program indicates that cortamination was being
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introduced into the deep, artesian acuifer from a source north
" and upgradient of Del Vval. Moniteoring well GM-8D, tge deep
azuifer well located on the northern border of the landfill
erproximately 500 feet north and up-gradient from Del Val, was
reported to contain benzene (252 parts per billion),
chlorocbenzene (28 ppb), chloroethane (33 ppb), chloroform
(€2 ppb), l,l-dicgloroethane (485 ppd), 1,2-dichloroethane
(141 ppb), ethylbenzene (1,150 ppb), and toluene (2,930 ppb). By
contrast, monitoring §e11 GM-1D, the deep aguifer well which is
directly downgradient of the Del Val property, contained a much
lower level of contamination: benzene (12 ppb), chlorobenzene
(32 prd), chlorcethane (31 ppb), and ethylbeniene (12 ppb). As
can be seen, monitoring well GM-1D did not contain any cormpounds
that were nct found ih monitoring well GM=-8D. However, many
corpounds not found in GM~-1D were present in GM-8D. If Del Val
were & source of contamination, new contaminants and higher
ccncentrations of contaminants would be expected in GM-8D. The
fact that this condition does not exist suggests that the main
source of ground water contamination for the deep, artesian
aguifer criginates from a socurce upgradient of Del Val, and/or
even possibly upgradient from moniforing well GM=-8D.
7.2.2 883 Sha w, Wate able ; esu

' The water table aquifer monitoring well upgradient of

Del val (GM-8) was not sampled in 1983, and therefore there was
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Figure 1
1983 Deep Aquifer Groundwater Flow Direction

{from Geraghty & Miller, 1983)

CXPLANAT 108
[ ] RONITORING VELL INSTALLED
Oy CERACNHIY 3 MILLER, INC,

A SANITARY (ANOFILL INC.
OBLEAVATION Wi

[ ] POND STAFF CACEL

TLTVATION OF PITZORETRIC
-3¢ SURFACE, 1M FEET RELATIVE
10 nfAN SLA LEVEL

LINE OF (QuAL CLEVATION

-~ OF PIEIONETRIC SUNFACE,
2.0 R PETY RELATIVE YO NEAN
S$EA LEVIL (deshed winre

Inferrad) :

t

ivertojy A
oo 43¢ ¢

OIRECTION OF T™NE
b e HORIZONTAL COMPONENT
OF CAOUND-VATIR TLOV

[ ] s00rt

PIFTOMETAIC FLEVATIONS IN THE
ANTESIAN JONE ON OCYONER 27 108D




therefeore no quantification of the amount of contamination
entering the artesian agquifer from upgradient could be rade in
1984. TFigure 2 shows the south-southeasterly ground water flow
directicn (arrows) of fhe deep artesian aguifer and the location
of each of the above mentioned monitering wells.
7.3.1 1984 Shallow Water Table Aguifer Sampling Results

The results,©f the 1984 shallow water table agquifer
sarpling progran listed in the 1985 annual report indicated high
levels of contamination were still entering the landfill north
and upgradient of Del Val. The 1984 data states that GM-8, the
shallcw water table aquifer monitoring well upgradient from Del
Val, "showed high (a total of 884 parts per billion)
ccrcentrations of VOCs, primarily non-halogenated compounds
(bernzene, toluene, xylene). The upgradieht location of this
water takle 2one monitoring well with respect to the landfill
inédicates the existence of upgradient off-site source(s) of
ccntanination." The complete list of cempounds found in
monitoring well GM-8 includes benzene (192 ppb), chlorobenzene
(3C ppb), 1,1 dichloroethane (11 ppb), 1,2 dichloroethane
(17 ppb), ethylbenzene (575 ppb), and toluene (1l ppb). By
comparison, GM-10, which is the water table aquifer monitoring
well downgradient of Del Val, did not reporé any of the above
'parameters but did contain 13 ppb of chleroethane. The fact that
chloroethane was present in the downgradient well GM-10 but not

in the upgradient well GM-8 might suggest that Del Val could have
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no characterization of ground water quality of the shallow water
tatle aguifer up-gradient of Del Val in 1883,

Mcreover, well GM-10, a shallow water table aquifer
ronitering well downgradient from Del Val, ceontair.d ne
detectable levels of any volatile organic compounds. Since Del
Val is a user of several volatile organic compounds, the absence

£ these compounds indicates that Del Val was not releasing any
of these corpounds into fhe ground water.
7.3 1884 Data in the 1985 Annual Revort

As stated previously, SMC did not obtain a copy of Geraghty
& Miller's annual report for 1984. However, SMC did obtain
Geraghty & Miller's 1985 annual report which contained the
laboratory results from the 1984 sampling program and a short
text explaining these results.

Curing Geraghty & Miller's 1884 sampling program the water
levels iq both the artesian and water table aguifers were
repocrted td have dropped to such low levels that several of the
nonitoring wells on the landfill could not be sampled becaﬁse
they were dry. Geraghty & Miller aid sample two wells down-
gradient of the Del Val property (wells GM-10 and GM-1D), but
enly cne of the wells upgradient froﬁ Del Val (well GM-8).
Because the downgradient, deep aquifer, moniéoring well (GM-8D)
wasbdry, no sarple could be obtained from it. This means that
there was no analysis of the ground water from the artesian

aquifer upgradient from Del Val in the 1984 sampling program, and
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been the source of thils compound. However, after a cormprehensive
research of their past chemical purchases and inventories: Del

val can positively state that they have never used chloroethane

¢ - — f e e m—

in the plant (personal communicatlon, A. Tobias). However, -it is

also conceivable that the landfill itself may have been a scurce
of the chlorcethane. 1In general however, these results éhow high
levels cf contarination upgradient of Del Val, but only low
levels of contamination-downgradient of Del Val. This again

succes.s that Del Val was elther only a very minor source of

ccntamination for the water table agquifer, or that there is a

dzsc*ntlnu-ty of the clay layer between Del Val and GM-10 which

wcu-q allow for downward mlgratzon of contaminated ground water
into the artesian aquifer before it can be sampled at GM-10.

7.3.2 1984 Deep Artesian Aquifer Samplin esults

The results of the analyses of the ground water in the
Ceep artesian aguifer show that GM-1D, the artesian agquifer
monitering well downgradient from Del Val, contained benzene
(14 prb), chlorocbenzene (37 ppb), chloroethane (40 PPb), 1,1
dichloroethane (15 ppb), ethylbenzene (26 ppb), and toluene
(21 ppb). Because GM=8D, the upgradient, artesian zone
moﬁitoring well, was dry, the concehtration of contamination
present _in the artesian aquifer upgradient éf Del val could not
be determined. Thus, for 1984, the origiﬁ of the ground water

contamination in the artesian aguifer cannot be determined with

certainty.
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Figure 2

1984 Deep Aquifer Groundwater Flow Direction

{From Geraghty & Miler, 1984)
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<

-1985 Deep Aquifer &oundwater Flow Direction

(From Geraghty & Millcr, 1985)
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7.4 12€5 Arnual Report
Geraghty & Miller's 1985 sampling program was chang;d
significantly from the previous years programs. All five
nenitering wells that defined groundwater quality upgradient and
cwngradient of Del Val in 1983 and 1984 (GM-1D, GM-1, GM-10,
Git-8, and GM-8D) were either found to be dry or were not sarpled
in 18gs3. .
waever, two wells';nstalled in early 1985 yielded evidernce
which again indicated that contamination was continuing to be
introduced into the deep, artesian aguifer upgradient of Del Val.
These two monitoring wells, designated DEP-1 and DEP-1D, are
located about 1,000 feet north and upgradient fromhthe Del Val
property. Figure 3 shows the south-scutheasterly direction of
deep aguifer ground water flow as indicated by the arrows, and
the location of wells DEP-1 and DEP-1D.
7.4.1 1985 Deep Artesian Acuifer Samplinc Results
The 1985 results showed that DEP-1D, the upgradient,

deep artesian aguifer monitoring well contained benzene

(327 ppk), chlorobenzene (405 ppb), 1,1 dichloroethane (208 ppb),
1,2 dichloroethane (186 ppb) and methylene chloride (88 ppb).
Although there were no wells downgradient of Del Val that were
sarpled, the 1985 annual report states thatl in general, for the
vhole 1agdfill area, "volatile organic compound concentrations in

downgrziient wells are one to two orders of magnitude lower than

in upgradient wells for the same species of organic compounds and

:

9324 :PBDVRI.WP\8



data from wells that were installed after the time period covere:s

by Geraghty & Miller's annual reports. However, this consaltart

cncludes that CDi{'s statement is misleading when it refers to

Del Val as a possible minor source of contamination, since they
have not first established the presence of an additional source
of contariration downgradient of the wells found to contain

ccn;a-lnatloﬁ. There-are three reasons for this.

The first reason concerns the shallow, water table acuifer.

CDM states that water in this zone flows in the direction that

the clay layer upen which it is perched dips, wnign_pggld be in

nany»éirgcticns. Geraghty & Miller states that the major
cormponent of ground water movement in the shallow water table
aguifer is vertically downward with little lateral movement off-

site. Both of these statements indicate that ground water in the

water table zone moves in a random direction and thus the source
of any grecund water contamination cannot be determined with
certainty.

. The second reason concerns the 1584 and 1985 grcund water
sanpling program for the deep artesian agquifer. 1In 1984, no
artesian aquifer monitoring well upgradient from Del Val was

sazrlec. In 1985, no artesian aquifer monitoring well down-

e

gradient ofuyel.Val was sampled These two facts mean that a

concentration gradient for 1984 and 1985 could not be

estarlished, &nd thus, fcr 1984 and 1985, no source of

8324 :PEDVRI.WP\10



are probably all from the same source." This statement is based
¢n conclusions made on data collected in the western portfon of
the landfill. Although it cannot be proven, Geraghty & Miller
suggests that this condition exists for the landf..l area asa
whcle.
7.4.2 1985 Shajilow Water Table Aguifer Sampling Results
As stated previously, the only water table agquifer well

in close proxirity to Del Val that was sampled in 1985 was the
upgradient monitoring well DEP-1. DEP-1 was found to contain
berzene (€23 ppb), chlorobenzene (1,290 ppb), ethylbenzene
(1,360 prk), methylene chléride (4.8 ppb), and 1,2 Trans-
dichlcroethene (60.5 ppb). These results again show that there
were detectakle levels of VOC contarmination in the area north and
upgradient of Del Val.. Because no wells downgradient of Del Val
were sarpled at this time, this sampling program cannot be used
tc determine i1f either Del Val or the landfill was adding to the
conta:inéticn of the aquifer.
7.5 Conclusicn

The data from all three sampling programs indicates that,
for the years 1%83 through 1985, there was contamination present
in wells upgradient from Del Val. However, %t is important to
ncte tﬂat_Camp, Dresser, & McKee's (CDM) conélusions in their
15€9 report were drawn from data collected in 1886 through 1989,
wvhile the period covered by Geraghty & Miller's annual reports

was 1983 through 1983. Additionally, (CDY) was able to draw upen

24:PB0VRI.WP\O
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-ed

contaxzination in the deep artesian aguifer can be determined with

‘certainty. )

The third reason deals with the 1983 results of ground water
anzalyses for the deep, artesian aguifer. As stated previously in
this section, the upcradient well GM-8D recorded much higher

levels ¢ contarmination than well GM-1D, the deep aquifer

menitoring well downgredient of Del Val. This clearly states

et -

trhat there is contarination entering the deep agquifer upgradient

of Del Val, EKowever, the gquestion of whether or not Del Val

ntributed to this contamination as it moved under Del Val can

0
0

still not be answered because no rate of attenuation
(Gissipaticn) could be calculated for the contamination reduction

between the upgradient and downgradient wells. If given encugh

.
-&
o=C

~aticn, we can calculate a rate of attenuation over short

1

$

0,

istarces; however, we have insufficient data and cannot
deterrine if new sources have been added between the two points

where the contaminaticn level is knownm.

9324 :FBDVRI . WrF\11



_ Page 2
Attachment

Subsections 2 through 5 (pages £ through 7) address the possibility of Del
Val being a source of the folloving ground vater contaminants: benzene,
toluerne, chlorobenzene, ethylbenzene, trans-1,2-dichloroethane,
tetaluxylenes, 1,l1-dichloroethane, 1,2-dichloroethane
dichiorofluoromethane, 1,2-diethoxyethane and di-isop:opyl ether.

Del Val Ink is not presently suspected to be a source of any c¢f
these cocpounds.

Subsection € (pages 7 and 8 ) addresses the likelihood of Del Val being a

source of chloroethane found in the ground wvater. The comment notes tha:

Del Val has reportedly never used chloroethane. The comment also compares
the sverage chloroethane zoncentration in the monitoring vells at Del Val

(20.0 ppb) vith the concentration in an upgradient monitoring well (AlS a:
32 ppt) and a vell cross gradient (C7M at 2J ppb).

The basis for the conclusion that Del Val may contribute
chloroethane has previously been presented (CD¥ FPC, June 199D,
page 19) and is as follows:

o The concentration of chloroethane is higher in monitoring vell
A~6S than in A-6M. The higher concentrations in the shallow
aquifer suggest a local source. This pattern is in contrast
wvith that found for the other chericals found at the A-6
cluster. The other chericals vere found in higher
concentrations in the deeper (semi-artesian aquifer) suggesting
a2 more distant source.

o Chloroethane was not detected in vell C-6S upgradient of A-6.
This is in contrast to the other chemicals found at the A-6
cluster, vhich vere found in high concentrations at C-65 and
are believed to be from the landfill.

o Most of the other chemicals found in the A-6 cluster vere
detected in the landfill gas vent vells, wvhile chloroethane wvas
not.

The pattern of chloroethane contamination deviates fiom the
pattern of all the other chemicals found in that portion of the
site, suggesting a separate source. The higher level in A-6S
suggested a local source, ie, Del Val. It should be noted that
chloroethane contamination at other parts of the site is
attributed to the SLI landfill.

Section 4.0 (page 10) of the SHC report addresses air sampling conducted at
the site and states that vithout knoving the prevailing wvind direction it
is difficult to pinpoint the possible source of methylene chloride. The
report also states that the source of contamination at Station 3 (Del Val)
co;ld be Station 5 (SLI landfill) because the concentration at Station 5 is
gher than at Station 3.

(TVv 28/17)



ATTACRMENT

Seztien 2.0, page 2, addresses ground vater "mounding" and perched vater
concd:tions at the site. SMC Environmental Services Group (SMC) notes tha:
shzllov ground wvater flov is "(locally) radially avay fror the landfill in
ail directions but at varying distances and velocities" due to ground water
mounding and clay "liners" of the Potomac-Raritan-Magothy (PRM) forrmatior.

Camp Dresser & McKee Inc. (CDM) is no longer using the term
"mounding" to describe the conditions at the SLI landfill. There
is no evidence of mounding of the semi-artesian aquifer. As
stated in "Response to PRP comments, Cinnaminson Study Area,
Cinnarinson, Nev Jersey (CD¥ FPC, June 1950, page 7) perched vater
exists beneath and surrounding the landfill due to natural clayv
lavers and/or impermeable zones within the fill material itself.
Bovever, no conclusions regarding the distance perched ground
vater flowvs avay fromr the landfill or the velocity of such flowv
vere presented in the RI report.

The flov of perched vater is independent of the ground vater flow
in the seri-artesian zone, hovever radial flov in all directions
outvard from the landfill is not believed to occur. Perched wvater
flov is more likely controlled by the dip of the clay layers.

(CD¥ FPC, June 1990, pages 7-9).

SMC uses the terz clay "liners" in reference to the upper zone.
Orly natural clay layers exist. These are knovn to be naturally
discontinuous (see RI fence diagram and CDM FPC, June 1990, page
2) and may have been removed by excavation in certain areas of the
landfill. Thus, they are not believed to be very effective as
liners. Bowever, SMC is correct in their statement that perched
ground vater vhich eventually reaches a break or discontinuity in
a clay lens wvill migrate vertically downvard, mix with wvater in
the lover (semi-artesian) zone and flov southeast with regional
ground vater flow. ‘

Seztion 3.0 of the SMC report refers to statements in the RI report
indicating that Del Val Ink & Color, Inc. (Del Val) is a source of ground
vater contacination. Six subsections of Section 3.0 are concerned wvith
various chemical contaminants. Subsection 1 (page 5S) states that acetone
in ground vater samples could be due to laboratory of field contamination.

Data validation criteria for common lab contaminants vere adhered
to (see CDM FPC, June 1990 page 12). The acetone found in both
the shallov and deep vell from the December 1986 sampling was
rejected. Bovever, the acetone concentration found in GV-A(S ir
the July 1967 samples wvas not rejected and is believed to
represent actual conditions. Therefore, Del Val is a possible
source of acetone contamination.
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August 25, 19950 VICE PRISIDENT ANT GENERAL COUNSIL

Mr. Trevor Anderson

Remedial Project Manager

U.S. Environmental Protection Agency
Reom 711

26 Federal Plaza

New York, New York 10278

Re: Cinnamirison Groundwater Contamination Site

Dear Mr. Anderson

This letter sets forth in summary form the comments of

- AFG Industries, Inc. concerning the proposed plan of
remediation for the Cinnaminson = Groundwater
Cortamination Site (hereinafter the "Site"). While AFG
Industries, Inc. desirous of protecting the public
health of area residents and persons coming in contact
with the Site, we do not believe it necessary to
effectuate the actions described as Alternative MM-5 in
the publication dated May 19950. It appears that
treatment of all groundwater will be the most expensive
Alternative and likely unnecessary to actually protect
the public interest in gquestion. Further, we believe
that implementation of Alternative MM-5 is contrary to
the National Contingency Plan. ’

we would suggest re-examination of the proposed
Alternatives and implementation of the least cost
Alternative necessary to protect the public health and
environment. AFG Industries, Inc. is pot a contributor
to the contamination of or in any way connected with the
Site, but makes these comments as an interested citizen.
I request this letter be made part of the Administrative
Record and that AFG be advised of any modificaticn or
amendment to the remedial action proposed by EPA. Thank
you for your assistance.

Sinc€erely,

Siinl] Hratbps—

Ja es W. Bjadford r.

J415.51

AFG Industries Inc.

FO BOA 929 KINGSPORT. TENNESSEE 37662 (615, 225-7200




Page 3
Attachment

CD¥ agrees that it is difficult to deterzine the source or sources
of methylene cthloride in the air from the a.. lable data.

Ecvever, it should be noted that personnel conducting the field
activities notices organic vapor odors in the indoor air in the
Del Val plant, as wvell as outside the plant building.

Section 5.0 states that all ground vater contacination "can more logically
be attributed to sources other than Del Val".

It is CD™’'s opinion that chloroethane contamination found in wells
A-€S and A-6M, located on Del Val property can most likely be
attributed to Del Val, wvhile chloroethane contazination found in
other areas is not attributed to Del Val.

Section 7.0 reviews the 1983 and 1985 annual reports for Sanitary Landfill
by Geragb') & Miller (G&M), and discusses hydrogeological and ground
wvater qua.ity findings vith focus on the Del Val facility.

Inc.

In general, the reviev conducted by SMC utilizes the ground wvater
flow direction found by G&¥. This has been documented to be
incorrect (CD¥ FPC, June 1990, page 4). G&M utilized GM-1D as a
seci-artesian vell, hovever data obtained in RI indicates it is a
perched zone wvell. Ground water flov directions using vater
levels froo GM-1D are skeved to the south. 1In addition, GM-BD is
also screened in the perched zone, although designated by G&¥ as a
seci-artesian zone vell. The discussion of ground wvater quality
anc flov direction by SMC is based on the incorrect designation of
these vells as screening the semi-artesian zone. Any such
ciscussions of the semi-artesian aquifer including wvells G¥-8D and
G¥-1D vill be misleading and incorrect as these wvells actually
represent perched vater.

In addition, the discussion of GM-10 in section 7.2.2 and 7.3.1 is
misleading as the vell is referred to as dowvngradient from Del
Val. This wvell, as acknowvledged by SMC, is within the perched
zone. No flov direction within the perched zone has been
deterrined, therefore its relationship to Del Val’s location with
respect to ground vater flov is unknown.
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ATTORNEYS AT LA

WASHINGTON. D.C. : DETRC'T. M.Cmi
3000 TWC LOGAN SOUARE niGAN
NEW YORK, NEW YORX EIGHTEENT™ & ARCH STREECTS LOS ANGELES. CaLiFCAN.A
NARRISBURG. PENNSY.VAN.A PHILADELPM A, PENNSYLVANIA 19:103-2799 BERWYN. PCANNSYLVANA
———— 215-981-4000 WILMINGTON. DELAWARE

WRITER'S DIRECT NUMBER FAX: 2!5-9D8(-4780 ¢ TWX: 710-670-0777 LONDON. ENGLANT

(215) 981-4255

July 27, 1990

U.S. Environmental Protection Agency
New Jersey Remedial Action Board

26 Federal Plaza, Room 711

New Ycrk, NY 10287

Attn: Mr. Trevor Anderson

Re: Cinnaminson Ground Water Contamination Site

Dear ¥r. Anderson:

As reflected in Katherine Laird’s letter of July 23, it
appears that Chemical Leaman has been incorrectly identified as &
potentially responsible party at the Cinnaminson Ground Wwater
Contamination Site. Chemical Leaman does have some limited
comments regarding the Proposed Plan, however, whlch it would
like to add to comments of other parties.

It is our belief that inadeguate consideration has been
given to use of soil vapor extraction. Additionally, it does
appear that volatiles are the agency’s concern. Volatiles have
been effectively dealt with through bioremedial technigues at
other sites.

- As you may know, by October 18, 1989 memo, Jonathan
Cannon, then Acting Assistant Administrator of EPA, warned
against the full scale implementation of pump and treat as
reconmended in the Proposed Plan. That memo, a copy of which is
attached, recommends a phased approach to pump and treat and
#egqual detail” to alternative remedies (see pg. 5).
Additionally, he recommends obtaining additional data ¢¢ bette
assess the likely response of ground water to extraction.

>~
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The most comzon method for restoring contaminated ground

~ater is extraction and treatment of contazinated ground water-.
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gecals in ground water. In resporse to these findings, the .
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PEPPER. HAMILTON & SCHEETZ

U.S. Environmental Protection Agency
Page 2 :
July 27, 1990

wculd suggest that the Proposed Plan be reviewed with Mr.
Cannon’s comments in mind.

Sincerely,

L 4l

Philip L./ Hinerman

PILH/bab
cc: Robert Shertz
Katherine K. Laird, Esquire
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These reczcrmrendaticns are descrited
ned f.cw cnart illustrates how Tne

S.rerfind ground water resgcrse

»
-
TSCe

<y ¢!

Recczmendation 1: Initiate Response Action Early.

Tre tias for acticn should be considered early in the site
aratetent prccess. Response heasures nay be inplemented to
Erevent further migration of cortaninants if they will prevent
the situation froa getting vorse, initiate risk reduction, anrd/cr
the operation of such a systen wou.d provide information useful
tc the design cof the final renmedy. Because the data needed 2
design 2 ground wvater containment systen are cften more limiteld:
than that needed to izplenent full remediation, 1t will in a
rnunter of cases e possible and valuable to prevent the
contaminant plurme from spreading while the investigation to
selec: the rezedjation systexz progresses. The determination cf
whether =c iaplement a containrment systen should be based on
exist.ng .inforzation, data defining the approxirate plure
becundaries, hydrologic data, contaminants present, and
appreximate corcentrations, and test professional judgment.
Exasples of situations where this tvpe of action will probably :te

el
v

warranted include sites where §-cuni waicr pludes are migrating



Severa. trenss were .derz.f.ed fram trme case st.z.es:

s The exTragticn systems are ge-e-a..y effecz.ve .=
ScmTalning cshtTamirmant plunes, nJS prevent.ng firs-er
m.oTaticn cf cocntam.inants.

= S.3nificant mass remcva.l c¢f cortaminants ‘Up .22 llI i
ccunis cver threeé years) .S te.ng acn.eved

s Ccrmczentraticns ¢©f csntaminmants have gererally Zecrease:
s.sn.fcarmcly afzer 'niz:azisn ¢f exTraztiz- st mave .
ternZed T leve. =ff afzer a per.cd ¢f T.me. A< wre s.tz:z
exam.ned, th.s level.ns cff Usvally beganr %: zzzur az
g¢ircentrat.cIns accve tne cleanuf gcal ccmcertrazists
exzected T have feer atta.ned aT that pars.zaLlar TIlo-s
LnoTLime

s Jata ccllecticn was usvally net sufficiermt 2 Sl
assess csntanmirant moverment and systen resgconse T
extraztisn

Severa. factors appear %2 ke l.miting the effezt.veres:s

The exTracsi.in systens exanmined, including:

© Yydrogeological factcrs, such as the heterogene.-y =f =-=
s.tsurface, the presence ¢f low perzeability layers. a-:
the presence ©f fractures:

o Contazinant-related factors, such as scrption s the
soil, and presence cf ncn-agquecus phase ligquics
(dissclution from.a separate non-agquecus phase or

- partitioning of contaminants freom the residual ncn-
aqueous phase)’

© Continued leaching from source areas:

-

o

Systexz design parameters, such as pumping rate, screer-
irterval, and location c¢f extraction wells.

The report sunmarizing the study and findings, entitlec
Evaluazion cf Ground Water Extraczicn Rezedies is attachez.
Additicnal nopies ©f the report are available through the Put..:

nfcr=aticr Center ((202) 382-2080) er the Center fcr
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he remedy nTay reveal That it is techr.cally .-practicatle s
2cr.eve hea_tn-Iasez CIrfentraticrs ThIrsushsut tnhe area cf
27z2.nmenT, an3d IRAat anstiner remedy Cr & ccntlngent renedy may :ze
reecel.

~rere s.fflzler "’-r:a:icn is availatle =2 spec.fy an~
a.termaz.ve U ::ﬁ:;-qe-° enedy at the t.me of remedy selezs:.:z-.
e RICZ snzuld discuss the c-n..ngency in egua. deza:l 2 =he
FT.Tary rermed.lal c;:;cﬁ, and should provide sucstant.ve criter.a
Sy whlch tne Aserncy will decide whetler or notT to implement re
Stnmilngency. See Inter.m Firal Guidarnce cn Prepar.ng Superfuns
cec.s.sn Cccurents, COSWER Cilrective 51%25.3-02 (May 198%), az pase
§=.7.~ The RCO rmay also discuss the possibility that an ARARs

wa.ver wi.. te inveked when MCLs or otrher Federal or State
szarZards canmrce -ractzba-ly be atzained in the greund water: a
“e~ wa.ver f.rdirng shculd te zss.e‘ at the tirme the

Sy 1§ lnveked, cr in limited c.::uﬂstances. in the RCC

cmz.irgen
.tse.f.¢
The putiic shculd be informed of the decision te inveke the
csmilingency (am2, pernaps, the waiver) through issuance c¢? an
fx’ arat.cn ¢f Sigrnif.cant Differences (ESD) which irvolves a
s resit A fcrmal public comment periocd is not required

=hen a dec.s.cn is made to invoke a contingency specified in zhe
22: hewever, tne Reglon may decide T2 hold additional publ:ic

- - .

gaitoent periods purs.ant to NCP section 300.825(b) (prepesesd)

fcec. 21, L5688, S3FR at $151€6). In any event, the public nay
<ZT.% Scmments afzer ROD sigﬂa°ure cn any significant new
snfzrmation whiosh "suibstantially suppert(s, the need to
s.gniflcantly alter nhe response acticn'" NCP Section 300.82%(¢)
lzgTcrcsel; .

Trhere may also be situations where the Region finds that it
is impracticatle to achieve the levels set out in the ROD, but no
cntingency had been previously specified in the ROD. 1In such
cases, & RCD armendzent would be necessary to docuzment fundamensa:
cranges 'Ha: are zade in the renmedy dased on the information

gained during implementation; an ESD would be necessary to

S~ ror instance, the ROD may provide that a centingent
retedy will be izplexzented if there is a levelling-coff of
ccntazinant concentrations despite continued ground vater
extraction over a stated period of tinme.

2 It may be pcssible to invoke a waiver at the time of ROD
siqna::ro (a "contingenrt vaiver“) where, for exazple, the ROD is
deza.led and eszablishes an objective level or situation at which
the vaiver would be triggered. - However, the use cf contingent
waivers should only be considered on a case-by-case basis after

discussion with OERR\OWPE.



cTaz.dly (@.3., miFn.s FerTeas. e azl fers, TmSIlle zsmtasi-a-ss
stte-t.al mLgTatlcn otatro.zn ff2stires, and sites mear sSr.syp .-
-2%er w@..$ TnatT 2Te gpotemtlally affestel Ty tne tlume T

A Feccr2 oI CTezisicm CRID; ISr anm lnter.n, reveiy =2y e
Srezarsz WLt 2 oLLmited evalc aticn 2f alter-acz.ves wnacv 5:-:;:95
tme 2zv2amtazes £ Taking 2t early asticn TS tne rossitle
raslilzzazicns sf walling LntTil o tne lnvesticat.sn mas zee-n
tz-z.ezad. The eva_cazTicsn tf Tnls ast.Inosnsu.ld e Les..Zes 23
zart 2f tre sIzp.ng pnase I tre s.te ard .f dezer-.rez s :ze
agzracriaze. l(rp.erented Wnl.e tne zsverall RI/TS 13 U mcSer.a..
Tse FI FS f3r cme flmal aTTlcn AT Tne S.te ShouLd zsmTimle an-s
.mscrpzrate lnfsTTmatieon galnel Itcn othis early acz.cn < a
stmtaimTent a2Tisn ls lTpienentes, trne grounrd water flzw s,mz.ol:
ze mzsn.tcred freguently, Lmrmellately befcre, during, and
mmed.ate.y after .nitiatisn gl tne asTisn to cCotaLn imfsrmasi-o-
sn system Iuv3TSnse

It is alss advisatb.e T  mplerment ground water resediac.z-
S-sTe~s .n 2 sTasteZ pricess at s.tes .nere Zata csllested Z.ruinsz
The re-ez.2l .nvesz.3atisnh 2.2 nst clearly cdefine zne farareczers
Teczessary TS IgTimLle Systen des.gnm h.s m;g‘: gers.st £
LSsTa_ llng an extrasiisnh osystenm 1n a highly conTaminated acea a--
ccserving tne respirse ¢f trne aguifer and ccn.a-;ﬁa. glicre
S.sing implemernctaticn of tre revely. Based con the data saz-ers:
dorims Tnls Lnitlal cperacticsn, the systenm could be medifiled a-:
exzarZel as part ¢f ne revedia]l acti.sn phase to address :re
ent.Te z..Te .n e mCsT efflc.ent ranner.

Recom=endation 2: Provide Flexibility in the Selected Rezedy =2
Modify the Systez Based on Inforzation Gained During Its

Operation.

In many cases it nay net e pessidble to determine tre
c.Tirmate csrncentration reducticns achievable in the ground wazter
-n%il the ground watar extraction systez has teen inpleme::e: ar:z
msnitired Isr some period of tizme. Records of Decision shoul
irndlcate the uncertainty asscciated with ach;cvznq cleanup g:a s
ir. the ground vater.

in'geaneral, RODs should indicate that the goal of the act: c:»
is to return the ground wvater to its beneficial uses: i.e.,
heajth-based levels should te achieved for ground water that :.s
gotentially drinkadble. In scze cases, the uncertainty in the
arilizy cf the rezedy to achieve this goal will be low enougn
t=at the Zinal rexzedy can be specified without a contingency.
Ecwever, in many cases, it may not be practicable teo attain tnat
gcal, and thus it may be appropriate to provide in the ROD fcor a
ccntingent rezedy, or for the possibility that this may only te
an interim ROD. Specifically, the ROD should discuss the

pessibility that inforzation gained during the izplementaticn ¢

Ld
-
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thaz protection (s belng maintained at the site will take place
2t least every f.ve years,

Recczzendation 3: Collect Data to Better Asses: Contaminant.
Movement and Likely Response ©of Ground Water to Extraction.

in additicn to the traditiocral plume characterizaticn dasa
mormally cellected, the following daza is c¢f pa::zcula:
tance to the design and evaluation of ground wWater rertez.es
2a=3 snculd te cornsidered in scoping ground wa:er RI/FSs.
ASsessTents ¢f contanminant rovezent and extractiocn effectiveress
can ke greatly enhanced by collecting more dctaz.ed inferaaticn
cn vertical var:ations in stratigraphy and correlating this tc
¢srmTam.inant csncentrations in the soll during the remedial
investigation. Mcre frequent coring during construction of
-::;:::;. weils and the use of field techniques to assess
.aT.ve cgntan.nant csnrcentraticons in the ccres are methods <-a-
:a, te Used t2 qa.n this information. More detailed analys.s cf
ccrzamirant sorpticn te seil in the saturazed zone can also
Frovide the tasis for estimating the t.me frame for reducing
smtam.nant csncentrations to established levels and identifyirs
th~e cresence cf nc--aquecus phase liquids. Cores taken fron
:e::-s where relatively high concentrations of contar.rants were
dert.fied might te analyzed to assess contaminant partiticen.-s
te:.eer trhe sclid and agqueous phases. This might invelve
measUring the crzaric carbon content and/cor the concentrat.c- =
Tne csnrtanminants thenselves.

J)
"

Tre lorgc-term qoal is to collec: zhis information dur:
§5 tThet -c*e defin.tive decisiors can be made at the RCC
se. Standa .zed sa:plan and analytical metheds to SuppcrT:
se an a.yses are currently being evaluated.

('ln:ll
NI BN

2
e
Fer further information, please consult the appropriaze

Regicral Ground Water Forum mexber, Jennifer Haley at
FOS 47%-67CS5 or Carcline Roe at FTS 475-9754 in OERR's Hazarz:c.

Size Czntzol Division, or Dick Scalf at the Rebert S. Kerr
Envirorzental Research laboratery (FTS 743-2208)

Atzazhz=ent: Tlov Chart
Suzzary Report

cc: Superfund Branch Chiefs, Regions I - X
Superfund Section Chiefs, Regions ! - X wo/sumpary rep

o'
"
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iy . 1 .
EuT non-fundamential charmzes .n tRe re-ezy
a. nésrmaz.ion.

wrhere there is substantial urcertainty re
the rermedy O return the grourd water to
(e.g., cerse nen-aguecus prase liguids
) 1T is appreopriate to ind.cate thas
h an ultimate rermedy %o fe dezerm:
e date. The actisn sheculd e des.sn
al and carefully monitored cver %.me
tiity of achieving this gcal. In marm:
< n only te deter=ined after several vyear
:en. The five year review may te the =osT apprepriuac
this evaluation., When sufficient data have Leen
ted to specify the ultirmate goal achievable at the s:ce
£.7sT cr secord five year reviev), a fimal RCD fer grov==
wsulld te prepared spec.fying the ultimate goal, inclusd.rm=
azed time frare, ©f the rezecdial ac:.on. ’
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=gh cvera.l system fpararecters MUST te specified :.n
=SsJally appropriate to ces.sn and implement the ¢°
nse act.cn as a ghasesd pr::ess. An iterative pr:c
ferat.cr, evaluaticn, anrd mcdification dur: ﬂg t-e
icn phase can result 1n the cptimun systexn des.g

iSn wells might be 1nstalled increnmentally and c:ser:e:
~e TO three mcrnihs tTe determirne thelr effectiveness. T-.:
to 1dentify apprepriate iocations for additicnal we..:
assure preper sizing ©f the treatment systens as tne
csnTaminant cocncentrations in extracted greoeund wazer .s
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£ it 1s cetermined that sorme portion of the ground water
wiZhin the area ¢©f attainzent cannot be returned to its

tereficial uses, an evaluation of an alternate goal for the
c*ou”- wvater should be made. Experience to date on this phase ::
ground water rezediation is extrexely limited and more defin.t..=¢
guzdan.e on when to terzinate ground vater extraction will e
previded later. When the point at which centazinant
cencentrations in‘ground vater level off, however, this shcu.2 :te
vieved 39 a signal that some re-evaluation of the rezedy is
warranted. In many cases, cperaticn of the extraction syster :=-
an irteraittent basis will provide the most efficient mass
rezcval., This allows contazminants t> desord froa the sc¢il 1n -e
satuirzted zore before ground vater is extracted providing fcr
saxizum rezoval of contaminant mass per volume of ground water

reneved.

-
-
-

‘ Ground water monitoring should continue for two to three
years after active rezediaticn =easures have been ccozpleted 2

ersure that contazinant levels do nct recover. For cases where

ccntazinants rec=ain above health-tased levels, reviews to ens.re
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Attachment 1 - PRPs List

Airco Industrial Gases

Division of BOC Group, Inc.

575 Mountain Avenue

Murray Hill, New Jersey 07974

Attn: Mr. Frank J. Dux, Manager
Environmental Affairs

Mr. James P. O'Donnell, President
Bass Transportation Co., Inc.
P.O. Box 391

01ld Croton Road

Flemington, New Jersey 08822

Mr. Frank A. Homel, Jr., President
Del Vval Ink & Color, Inc.

1301 Taylors Lane

Riverton, New Jersey 08077

Mr. Harold J. Winkelspecht,
President & Chairman
Grinding Balls, Inc.

Union Landing Road

Box 201

Riverton, New Jersey 08077

Mr. Jan A. White, President
Hoeganaes Corporation

River Road & Taylors Lane
Riverton, New Jersey 08077

Mr. Robert E. Costello
Senior Attorney

Ford Motor Company
Park Lane Towers West
Suite 401

One Parklane Blvd
Dearborn, MI 48126

Mr. Frank J. Quirus, P.E.

Regional Superfund Coordinator
Waste Management of North American
Northeast Region Office

Three Greenwood Square

3329 Street Road

Bensalem, PA 19020



