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OFFSITE FEASIBILITY STUDY REPORT
FOR LIPARI LANDFILL

EXECUTIVE SUMMARY

This offsite feasibility study addresses those geographical areas outside
the existing slurry vall/synthetic membrane encapsulation system (the
"onsite” portion) of the LiPari Landfill. The study identifies response
objectives and criteria and screens technologies for remediating the
offsite areas in accordance with Federal, State, and local statutes,
including the National Contingency Plan (NCP) and the Superfund Amendment
and Reauthorization Act (SARA). 'In the study, remedial alternatives have
been developed through technical, environmental, public health, and insti-
tutional screenings. Detailed analyses are performed of each of the candi-
date remedial technologies to determine its implementability, ability to
meet remediation objectives, and cost-effectiveness.

1. BACKGROUND AND GENERAL INFORMATION

LiPari Landfill is located in Gloucester County, New Jersey, about 15 miles
south of the Greater Philadelphia metropolitan area. The offsite study
area, vhich lies in the drainage basin east-northeast of the landfill,
includes Alcyon Lake, the Chestnut Branch marsh area, three tributary
streams of Chestnut Branch (Rabbit Run, Girl Scout Branch, Lost Lake Run),
and three public parks (Alcyon Park, Hollywood Dell Park, Betty Park) that
surround Alcyon Lake. The area’s land use ranges from undeveloped wooded
and recreational lands to agricultural, residential, commercial, and indus-
- trial uses. A residential area lies northeast of the site and east of

Chestnut Branch. Most of the immediate area is surrounded by the Zee
Orchard.

Alcyon Lake, a manmade lake with a surface area of approximately 18.5
acres, first shoved signs of deterioration in the 1950s. The lake is now
eutrophic. The lake's deterioration has been the result of a number of
factors, including point and nonpoint pollution sources; in 1980,
Gloucester County identified LiPari Landfill as an important source of the
adverse vater quality in the Lake.

LiPari Landfill operated from 1958 until 1971. Although the precise nature
of the vastes dumped there is unknown, liquid vastes disposed at the site
are reported to have included solvents, paints and paint thinners, phenol
and amine vastes and residues, as vell as resins and ester press cakes. In
1971, the landfill vas closed after inspectors from the New Jersey
Department of Health observed leachate seeping from the landfill and
discharging into adjacent portions of Chestnut Branch. Odors associated
vith the seepage vere reported by neighboring residents.

Since the landfill’s closing, a number of investigations and studies have
been carried out at the landfill, including the REM II remedial invest-
igation/feasibility study performed by Camp Dresser & McKee (CDM), vhich
began in 1985. The alternative eventually selected by the U.S. Environmen-
tal Protection Agency (EPA) for onsite remediation was the "batch-flushing"
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alternative, wvhich involves the installation of extraction and injection
vells vithin the encapsulation system to devater and flush water-borne con-
taminants for treatment at an onsite facility. It is important to note
that the long-term success of any remedial action taken in the offsite
areas vill be directly affected by the effectiveness of the onsite remedial
action. Potentially, contaminants may seep through the slurry vall during
flushing, but EPA’s record of decision (ROD) of September 30, 1985, speci-
fies that this vill be mitigated by an offsite collection system and that
the start-up of batch-flushing onsite will not begin until an offsite
collection system is in place.

Geological and Hydrogeological Characteristics of the Offsite Area

Geology and hydraulic characteristics of unconsolidated sediments are
important vhen evaluating the potential migration of hazardous vastes
through vater bearing zones. The Cohansey Sand outcrops over the south-
eastern portion of Gloucester County and is predominant in the surface
geology of the LiPari Landfill offsite area. In addition to the Cohansey,
the Kirkvood and other formations outcrop within three miles of the LiPari
Landfill. The Kirkvood is a minor aquifer in Gloucester County, tapped
mainly in its outcrop area.

In Glassboro, Pitman, and Mantua townships,ground vater vithdraval con-
stitutes the primary source of wvater for domestie, agricultural, and
industrial purposes. Municipal water is dravn from the Raritan-Magothy
formation at depths that are considered isolated from any potential con-
taminant migration.

.Biotic Characteristics of the Offsite Area

The biotic community in the offsite area is comparable to that of other
rural/suburban land use areas of Gloucester County. Although the habitats
(streams, a lake, parks) in the offsite area are limited in size, they are
designated as environmentally sensitive by the Gloucester County Develop-
ment Management Plan. These habitats’ importance derives both from their
support of fish and vildlife and from their proximity to land used for
agriculture. :

Flora. The floral habitat in the Chestnut Branch marsh area is riparian in
character. The public parks in the area contain typical suburban park
vegetation. Vascular aquatic plants in Alcyon Lake and the adjacent Zee
Pond are limited to spatterdock and milfoils, and algal surveys in these
bodies have had quite inconsistent results, claiming both lowv and high
species diversity and quantity.

Fauna. Faunal populations in thé‘offsite area are qualitatively similar to
other stream and lake environments in rural suburban settings in the Dela-

vare River vatershed. Although carp predominate, other fish are supported
by Alcyon lake. ‘
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2. OFFSITE REMEDIAL INVESTIGATION RESULTS

In the offsite RI, several types of media vere sampled, and a list of
indicator chemicals vas developed! A baseline or "no action" risk
assessment vas performed to determine the potential risks and hazards to
human health from the LiPari Landfill offsite areas in the absence of reme-
diation,

{

Specific offsite areas have been identified as requiring consideration for
remedial action due to the presence of certain contaminants detected in
these areas. These contaminants are present at levels in one or more of
the folloving categories; exceed background levels by an order of magni-
tude, present at concentrations that pose an unacceptable public health
risks, present at concentration that violate environmental standards.

These contaminated media are the Chestnut Branch marsh soils, the sediments
underlying Rabbit Run, Alcyon Laké and Chestnut Branch below the Alcyon

Lake spillvay, and the Kirkwood Aquifer. The most significant risks
associated with the marsh soils are those associated with potential
inhalation of volatile organic compounds (especially BCEE, benzene, and
1,2-dichloroethane) and potential 'ingestion of arsenic. Contaminants in
the sediments of Rabbit Run have been identified as metals and BCEE. In
Alcyon Lake’s sediments, arsenic and mercury vere detected at levels
greater than background. Other metals are present as vell as a number of
organic contaminants. The soils in the public parks in the offsite area
also have a potential ingestion risk associated vith arsenic and lead.
Hovever, the levels detected in the parks are comparable to background soil
levels in the area. !

.It is notable that the potency factor used in the public health assessment

for arsenic has undergone considerable reviev in the past fewv years. It is
expected that the present value vill be reduced in the near future. Appen-
dix A to this document contains recent information regarding pending
changes in the values used in arsenic risk assessments. The impacts on the
offsite areas containing arsenic vould be to dovngrade the previous risks
to ghe extent that they would no longer pose an elevated (greater than
107") risk. For the purposes of evaluating alternatives in this document,
the previous risk numbers for arsenic have been utilized.

i
SARA requires that Superfund- financed remedial actions comply wvith require-
pents or standards under Federal end State environmental lavs. These
requifements are those that are legclly applicable or relevant and appro-
priate (ARARs) to particular substances or the circumstances of their
release. Interim guidance has been developed to define the nature, scope,
and use of ARARs. Applicable requirements principally include the Safe
Drinking Vater Act maximum contaminant levels, Clean Vater Act vater qual-
ity criteria, and Resource Conservation and Recovery Act (RCRA) alternative
concentration limits. Relevant end appropriate requirements include stan-
dards, requirements, criteria, and limitations promulgated under Federal or

State lavs that address problems siniler to those encountered at Superfund

sites.
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3. SCREENING OF REMEDIAL TECHNOLOGIES

A number of technologies for treating contaminated soil and for ground
vater recovery vere subjected to, (1) technical screening and (2) environ-
mental, public health, and institutional screening. Technologies that vere
retained for further consideration after these tvo kinds of evaluation were
then used to develop specific alternatives (section 4 of this summary) that
vere subjected to detailed analyses (section 5). Technologies to treat
contaminated ground vater vere not considered in the offsite feasibility
study because it is assumed that any seepage from the LiPari Landfill

or any ground vater recovered from the Kirkvood aquifer vill be transported
to the onsite treatment facility for treatment as indicated in the intent
of the September 30, 1985 ROD.

Technical Screening

To pass the technical feasibility screening, technologies had to be feasi-
ble for the location and had to present reliable means for solving specific
problems.

Environmental, Public Health, and Institutional Screening

Technologies retained after technical screening vere then screened to iden-
tify any adverse impacts on the environment or public health that would
preclude their use in remediating the LiPari offsite area.

Cost Screening

Vhere tvo or more technologies have equivalent benefits in terms of overall
-remediation, they may be subjected to a comparative cost-screening analy-
sis. This vas not the case for the technologies just considered. Howvever,
costs associated vith transportation and disposal at the various possible
TSD facilities vere compared. Only three of the TSD facilities under
consideration reported themselves able to accept the vaste; of these,
Chemical Vaste Management’s disposal facility in Model City, Nev York,
provided the most cost-effective option. The other facilities were
screened from further consideration. A similar comparison for costs vas
performed for disposal of treated material as a non-hazardous vaste.

4. DEVELOPMENT OF REMEDIAL ALTERNATIVES

Through the technical and the environmental, public health, and institu-
tional screenings summarized above, appropriate technologies vere identi-
fied from vhich specific alternatives vere then formulated to remediate
soil in Chestnut Branch marsh and sediments in Rabbit Run, Alcyon Lake, and
Chestnut Branch and to recover seepage from the landfill slurry vall and
ground vater for treatment in the onsite facility.

Remedial alternatives for marsh soil have been developed under the assump-
tion either that an offsite collection system vill be in place before the
selected alternative is implemented or that the collection system will

begin operation in tandem vith the implementation of the selected alterna-
tive. |
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So that the remedial action objectives, as outlined under SARA, of meeting
or exceeding applicable or relevant and appropriate requirements (ARARs)
and of protecting public health and the environment may be achieved, con-
taminants in the offsite LiPari Landfill area must be treated to reduce
their toxicity, mobility, or volume, or exposure pathvays must be
eliminated to prevent exposure either by controlling the source of
contamination or access to the contaminated areas by potential receptors.
Candidate remedial alternatives for contaminated soils and sediments can be
placed in four categories based on EPA draft guidance language:

I. Alternatives that offer a permanent solution and eliminate the

need for long-term managenent

II. Alternatives vith tteatment or resource recovery as their princi-
ple element and that reduce toxicity, mobility, or volume of con-
taminants ‘

III. Alternatives that rely on containment, with little or no treat-
ment !

IV. No action i.
Each remedial action falls into Jne or more of these categories. Monitor-
ing to determine the effectiveness of the selected alternative(s) vill be
an integral part of the remedial'design plan. The candidate recovery and
remedial alternatives are as £olﬂovs* '

Offsite Collection System Alternatives

Alternative 1 - Vell points vest of seepage face in Cohansey Sand.

Involves placing a line of vell points in the Cohansey Sand aquifer betveen
the landfill slurry wall and the seepage face to capture contaminated vater
and prevent its migration. This alternative vould be implemented vith
marsh soil alternatives 4, 5, 6, V 8, 9, or 10.

Alternative 2A - Drainage ditch near seepage face. Involves placing a
drainage (seepage) ditch along the run of the seepage face east of the
slurry vall to capture contaminated vater and to prevent its migration.
This alternative would be implemented with marsh soil alternatives 4, 5, 6,
7, 8, 9, or 10. {

Alternative 2B - Drainage ditch near secpage face vith caE. Differs from
alternative 2A only in that a cap is placed over the ditch and seepage face

to prevent volatile emissions and to limit rain vater infiltration.

Alternative 3 - Vell points east Lf seepage face in alluvium. Involves
placing a line of vell points in the alluvium betveen the seepage face and
Chestnut Branch/Rabbit Run to eapture the seepage and associated contamina-
ted vater and to prevent its nigration. This alternative would be imple-
mented vith marsh soil alternatives 4, 5, or 6.
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Marsh Soil Remediation Alternatives

Alternative 4 - No action to remediate soil in Chestnut branch marsh.
Involves taking no action to treat, contain, or remove contaminated soil in
the marsh. Requires long-term monitoring to determine whether source con-
trol effected by the offsite collection system is stabilizing contamination
in the marsh or alloving the marsh to cleanse itself naturally.

Alternative 5 - Complete or partial permeable soil cover to reduce public
health risks. Involves placing a complete or partial permeable cover in
the marsh to reduce VOC emissions '‘and prevent exposure to contaminated
soil. Construction would involve devatering the vork area, removal of
vegetation and topsoil, grading underlying soils to achieve an even slope,
emplacement of filter materials and permeable sand/gravel cover, and vege-
tation of the soil cover. Either 'cover would have sufficient permeability
to transmit rain or ground wvater.

Alternative 6 - Complete or partial permeable soil cover with impermeable
cap to reduce public health risks. Involves placement in the marsh of a
complete or partial impermeable cap in addition to the permeable soil cover
of alternative 5. Construction stages are the same as those listed under
alternative 5 except that the impermeable geomembrane liner vould be
installed over the permeable cover before the area is revegetated. This
alternative vould reduce uncontrolled VOC emissjons and prevent exposure to
contaminated soil, and, because of the addition of the cap, wvould prevent

.runoff infiltration.

Alternative 7 - Soil excavation and removal to meet background cleanup
guidelines and use of disposal option A or B (see belov for explanations of

‘disposal options). Involves excavating contaminated soil from the entire

Chestnut Branch marsh and subsequent onsite or offsite disposal, wvithout
prior treatment, at a RCRA-permitted facility. Excavation activities
include devatering the area, clearing and grubbing vegetation, excavation,
staging and disposal of contaminated soil, soil replacement and compaction,
and revegetation of the marsh.

Alternative 8 - Soil excavation and removal to reduce public health risks
from VOC emissions and use of disposal option A or B. Involves excavating
contaminated soil only from 2one 3i-i.e., the zone identified as posing the
greatest public health risks due to VOCs. Disposal wvould be at an onsite
or offsite RCRA-permitted facility.

Alternative 9A - Soil excavation and removal to meet background cleanup
guidelines, treatment to reduce VOCs, and disposal of soil back in the
marsh. Differs from alternative 7'on1y in that soil would be treated to
reduce VOCs and vould then be disposed back in the marsh. Soil treatment

vould occur in a rotary dryer unit at temperatures sufficient to volatilize
all VOCs present in soil.

Alternative 9B - Soil excavation and removal to meet background cleanup
guidelines, treatment to reduce VOCs, and disposal of treated soil as a
non-hazardous vaste. Differs from Alternative 9A only in that soil would
be disposed as a non-hazardous vaste.
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Alternative 10A - Soil excavation and removal to reduce public health risks
from VOC emissions, treatment to reduce VOCs, and disposal of treated soil
back in the marsh. Differs from alternative 9 only in that the amount of
soil treated to reduce VOCs would be much less. As in alternative 8,
contaminated soil would be removed only from zone 3.

Alternative 10B - Soil excavation and removal to reduce public health risks
due to VOC emissions, treatment to reduce VOCs and disposal of treated soil
as a non-hazardous vaste. Differs from alternative 10A only in that soil
vould be disposed as a non-hazardous vaste.

Lake Sediment Remediation Alternatives

Alternative 11 - No action to remedjate sediments in Alcyon Lake. Involves
taking no action to treat, contain, or remove contaminated sediments in
Alcyon Lake. Public access to and recreational use of the lake would con-
tinue to be restricted. No monitoring program is proposed for this alter-
native since future contaminant levels vill depend upon the success of the
remedial alternative(s) selected for the Chestnut Branch marsh and the
Rirkvood aquifer, and alternatives proposed for the marsh and the aquifer
all include associated monitoring programs.

Alternative 12A - Dredging and removal of sediments from Alcyon Lake to
meet background cleanup guidelines and use of disposal option A or r B.
Involves the hydraulic dredging of sediments from Alcyon Lake to meet
cleanup criteria. To minimize the potential for increased turbidity down-
stream, a silt curtain would be installed before dredging activities begin
and/or the vater in the lake could be lovered to minimize flow over the
spillvay. Filter presses would be used to devater the sediments. Dredged
"sediments vould be disposed at an onsite or offsite RCRA-permitted
facility.

Alternative 12B - Dredging and removal of sediments from Alcyon Lake to
meet cleanup guidelines, treatment to reduce VOCs, and disposal of treated
sediments as a non-hazardous vaste. Differs from alternative 124 in that
sediments vould be thermally treated to reduce any VOCs, then disposed as a
non-hazardous vaste.

Rabbit Run Remediation Alternatiﬁbs

Alternative 13 - No action to remediate sediments in Rabbit Run. Involves
taking no action to treat, contain, or remove contaminated sediments in
Rabbit Run. Changes in the contaminant levels in the stream vould be
monitored through annual surface vater and sediment samples.

Alternative 14A - Dredging and removal of sediments from Rabbit Run to meet
cleanup guidelines and use of disposal option A or B. Involves dredging
sediments from Rabbit Run to meet cleanup guidelines. Sediments vould be
disposed in an onsite or offsite RCRA-permitted facility. Before dredging
begins, a silt curtain would be constructed at the mouth of the stream to
minimize increased turbidity in Chestnut Branch. Sediments would be
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mechanically dredged vith a backhoe. Devatering would be accomplished in
devatering basins.

Alternative 14B - Dredging and removal of sediments from Rabbit Run to meet
cleanup guidelines, treatment to reduce VOCs, and disposal as &
non-hazardous vaste. Differs from alternatives 14A in that sediments would

be thermally treated to reduce any VOCs, then disposed as a non-hazardous
vaste.

Kirkvood Aquifer Ground Vater Recovery Alternatives

Alternative 15 - No action to pump and treat Kirkwood Aquifer. Involves
taking no action to intercept contamination that may persist in the aqui-
fer. ‘

Alternative 16 - Pumping and treatment of Kirkvood Aquifer. Involves
installing a series of vells to intercept contamination within the aquifer.
Capture of the contaminant plume would be evaluated by monitoring piezo-
metric levels and ground vater quality at surrounding monitorlng vells
screened in the Kirkvood Sand.

Chestnut Branch Remedial Alternatives

Alternative 17 - No Action to remediate the sediments in Chestnut Branch
belov the spillvay. Involves taking no action to treat, contain, or remove
contaminated sediments from Chestnut Branch belov the spillvay at Alcyon
Lake.

. Alternative 18A - Dredging and removal of sediments from Chestnut Branch
belov the spillvay to meet cleanup guidelines and the use of disposal
option A or B. Involves the same action as that taken for alternative 14A
except it vould be performed at Chestnut Branch below the spillvay.

Alternative 18B - Dredging and removal of sediments from Chestnut Branch
belov the spillvay to meet cleanug_guxdelines, treatment to reduce V _VoCs,
and disposal as a non-hazardous vaste. Differs from alternative 1BA in
that sediments vould be thermally treated to reduce any VOCs, then disposed
as a non-hazardous wvaste.

Interim Measure for Chestnut Branch Marsh

Alternative 19 - Placement of a temporary marsh cap over zone 3, to reduce
volatile emissions posing a potential public health risk. Involves taking
interim action to place a cap over zone 3 only if a remedial action (other
than the no action alternative) is selected but not implemented in a timely
manner as determined by EPA. This alternative does not assume that any of
the offsite collection system alternatives are in place.

Disposal Options

Option A - Construction of a RCRAgpermitted landfill for disposal of conta-
minated soil and/or sediment. Involves obtaining a parcel of property in
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the adjacent Zee'’s Orchard on vhich to construct the facility. Construc-~
tion vould be in accordance vith RCRA standards (including, among other
features, a bottom liner, primary and secondary leachate collection sys-
tems, a8 final cover, and a methane venting system). The acreage and height
of the landfill would be scaled according to the volume the landfill must
contain. Soil excavated to make room for the landfill would be backfilled
into Chestnut Branch marsh and used to construct a sediment basin.

Option B - Disposal of cgg;aminatéd soil and/or sediment at an offsite
RCRA-permitted facility. Involves containerizing and transporting (in dump
trailers wvith protective linings and seals) the contaminated soil and/or
sediment to Chemical VWaste Management’s RCRA-permitted TSD facility in
Model City, Nev York. An analysis for RCRA parameters vould be required
before soils and/or sediments could be accepted by the facility.

Non-hazardous vaste disposal options

These options involve deternininghthat treated soils and sediments vould be
considered as non-hazardous vaste. Once this determination vas made, the
material could be placed in locations/facilities besides a RCRA-permitted
Title C TSD facility. The options considered in this study include Alcyon
Racetrack, the Gloucester County Municipal landfill, the Montgomery County
Suburban Landfill in Pennsylvania“and on top of the LiPari Landfill.

5. DETAILED ANALYSIS OF REMEDIAL ALTERNATIVES

Each of the candidate remedial technologies vas evaluated in detail to exa-
mine it against the broad factors of effectiveness, implementability, and
“cost.

Screening Requirements under SARA

The folloving paragraphs described the screening categories that vere esta-
blished to meet the technical, protectiveness, and institutional detail
screening requirements under SARA.

Technical feasibility. This category considered factors such as the abili-
ty to construct an alternative, its short-term reliability, the ability to
monitor its effectiveness, and the technology’s ability to reduce toxicity,
mobility, or volume or to provide a permanent solution.

Ability to meet ARARs or other Federal or State advisories or guidance.
This category considered the ability of an alternative to meet ARARs.
Because ARARs are not available for all circumstances that may be encoun-
tered at a Superfund site, the ability of an alternative to meet other
State or Federal requirements vas|also considered. Only alternatives that
meet ARARs and/or are able to reduce public health risks vere considered
more desirable than others. Alternatives that are able to achieve cleanup
to background levels were not considered necessarily more desirable since
there is no indication that cleanup guidelines based on background limits
vould be more protective of public health or the environment.
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Environmental assessment. This category considered the potential adverse
and beneficial impacts associated vith implementation of the various alter-
natives.

Public health assessment. This category considered the degree of protec-
tion afforded to human health by each alternative, the risk to the communi-
ty and to vorkers during remedial iactions, the time until protection is
achieved, the long-term reliability of each alternative, and the potential
need for eventual replacement.

Community perception. This category considers the potential reaction of
members of the local community to the implementation of each remedial
alternative. The community’s perception is affected by several variables,
especially the timeliness of the response and the degree of protection it
offers. (Timely responses that provide permanent solutions to contamina-
tion problems will obviously be pﬁrceived most favorably.)

Resource availability. This category considers resource availability since
the ability to complete remediation within a reasonable amount of time
ultimately depends upon the availability of equipment, materials, and
trained personnel necessary for the task.

Costs

~ For each rémedial action alternative, costs vere estimated for initial cap-

ital investment and annual operations and maintenance (0&M). In order to
be conservative, the highest level of vorker protection that could possibly
be required in remediating the hazardous environments of the offsite area

vas factored into the estimates. Peripheral costs such as mobilizatioen,

site security, and residue disposal vere considered. A 35 percent allov-
ance for engineering and contingencies vas also included in the total capi-
tal costs. Annual ground and surface vater monitoring costs vere included
in 0&M for offsite collection alternatives, as vere approximate treatment
costs for vater pumped from these 'systems to the onsite treatment plant.
Contingencies of 10 percent and a@ministtative costs of 10 percent vere
included in O&M costs. Additionally, a present-vorth analysis vas conduc-
ted for each alternative, assuming a 30-year lifetime and a discount rate
of 10 percent in accordance with EPA guidance.

Table Summary of Evaluations and Cost Information for Each Alternative

The table that appears on the folloving pages summarizes the results of the
detailed analyses of each of the ground vater recovery and soil or sediment
remediation alternatives and of disposal options A and B as vell as the
post-treatment locations. Cost information is also provided concerning
each alternative and disposal option.
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1.0 INTRODUCTION

1.1 PURPOSE

The purpose of this document is tB identify response objectives and cri-
teria and develop, screen and evaluate alternatives to remediate the off-
site LiPari Landfill areas in accordance with Federal, State, and local
statutes including the National Contingency Plan (NCP) and the Superfund
Amendments and Reauthorization Act (SARA). The remedial alternatives vere
developed subsequent to a technic@l. environmental, public health, and
institutional screening of technoiogies vhich could be used alone or in
combination with other technologiés or containment or disposal options to
meet the remedial action objectives. A detailed evaluvation was then per-
formed of each candidate remedial alternative to determine its implement-
ability, ability to meet the remedial action objectives, and relative
cost-effectiveness. '

1.2 BACKGROUND 0

'This offsite feasibility study addresses those geographical areas outside

of the existing slurry vall/synthetic membrane encapsulation system of the
LiPari Landfill. This system, referred to as the "onsite" portion of the
LiPari Landfill, was constructed in 1983-1984 and effectively segregates
those areas of formerly active landfilling from the surrounding environ-
ment, or "offsite" areas. This st#ay is designed to complement the LiPari
Landfill Offsite Remedial Investigation - Phase I and Phase II (CDM, June
1987; CDM, October 1987), and the 6nsite Remedial Investigation/Feasibility
Study (CDM, August 1985). These studies vere performed by Camp Dresser &
McKee Inc. (CDM) and the REM II team for the U.S. Environmental Protection
Agency (EPA) under contract no. 68-01-6939. Although the stud} of the off-
site area vas originally a part of the onsite RI/FS, it vas later desig-
nated as a separate study by EPA. This vas considered to be varranted
because of the presence of sther point and nonpoint sources of pollution
discharging into the offsit2 area in addition to contaminants from the
LiPari Landfill. The offsite areas identified in this study are areas that

1-1
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have or are potentially impacted by the landfill. Other areas wvere
investigated as part of this study to provide comparative or support data.

1.2.1 SITE DESCRIPTION

The LiPari Landfill vas ranked number one on the October 1984 EPA National
Priority List. The study area considered in this report encompasses a mix
of agricultural and residential properties located in Mantua Tovnship and
the Borough of Pitman in Gloucester County, Nev Jersey (see figure 1-1,
General Area Plan). The offsite area includes the drainage basin east-
northeast of the landfill consisting of Alcyon Lake, the Chestnut Branch
marsh area, and the streams of Chestnut Branch, Rabbit Run, Girl Scout
Branch, and Lost Lake Run, as vell as three public parks--Alcyon Park,
Hollyvood Dell Park, and Betty Park--that surround Alcyon Lake. The land-
fill borders the offsite area and is approximately 1,500 feet north of U.S.
Route 322 and 1.5 miles vest of Glassboro State College. Northeast of the
site and just east of Chestnut Branch, there is a housing development of
single family homes. Most of the area north of the landfill is surrounded
by the Zee Orchard. '

Streams and Lake

Several drainage systems occur in the area as shown in figure 1-1, General
Area Plan. The main drainage system is Chestnut Branch, vhich has its
headvaters south of the landfill area. After flowving past the northeast-
ern border of the site, Chestnut Branch discharges into Alcyon Lake approx-
imately 1,500 feet north of the landfill site. Rabbit Run, a small tri-
butary of Chestnut Branch, derives its headwvater flov from a small spring
located adjacent to the landfill. This stream flovs along the full length
of the northvestern edge of the landfill before it discharges into Chestnut
Branch just north of the site. Tvo'other small streams of interest in the
study area are Lost Lake Rua and Girl Scout Branch. Lost Lake Run ori-
ginates northeast of the LiPari Lan&fill vithin the residential area and
discharges into Chestnut Branch directly east of the landfill. Girl Scout
Branch originates northvest of the landfill and discharges into Alcyon Lake

1-2
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north of the LiPari site. These streams are important because they serve
as a basis of comparison for areas not impacted by the landfill.

Alcyon Lake is a manmade lake fed by Chestnut Branch and Girl Scout Branch.
Previous offsite LiPari Landfill investigations, estimated that the lake
has a surface area of 1B.5 acres, a maximum'depth of 6.4 feet, an average
depth of 3.4 feet, a volume of 2.74 x 10% cubic feet, and about 4,800 feet
of shoreline (Radian Corporation, 1983).

Previous investigators have also reported that the lake’s natural recharge,
(in addition to Chestnut Branch and Girl Scout Branch), originating from an
artesian spring in the lake bottom, has been gradually impeded because of
significant deposition of silt and organic overburden resulting in the
reduction of the lake’s depth. The geological origin of this spring is the
Kirkwvood Aquifer.

Storm sever outfalls that discharke directly into the lake and its tri-
butaries have contributed to the observed deterioration of the lake. The
incorporation of the Borough of Pﬁtman’s sevage flov into the Gloucester
County Utilities Authority (GCUA) wvastevater treatment plant in the 1970s
and subsequent construction of the Gloucester County sanitary sever trunk-
line east of Chestnut Branch has helped to alleviate pollution from active
septic tanks. Hovever, the extent of the present problem attributable to
the abandoned septic tanks is unknown. The remedial investigation findings
supported previous findings indicating water quality in Alcyon Lake has
deteriorated because of bacterial input. Current bacterial concentrations
in Alcyon Lake exceed water quality standards.

Closely associated vith the history of the Borough of Pitman since its
development in the 1890s, Alcyon Lake was a public resource used for recre-
ational activities such as svimming, boating, fishing, and ice skating.
Such activities continued up to 1958 vhen the lake vas first restricted as
to its recreational usage due to bacterial contamination. Further discus-
sions on the lake’s recreational history is given in section 1.3, Site
Features. )

1-4
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Public Parks

Three public parks border Chestnut Branch and Alcyon Lake: Betty Park,
Alcyon Park, and Rollywood Dell Park. Betty Park on the east bank and
Alcyon Park on the vest bank border on about 2,400 feet of Alcyon Lake
shoreline. Hollywvood Dell Park isJat the northern most end of the lake,
and is directly separated from the lake shoreline by a spillvay (flood
control dam) and Vest Bolly Avenuer Alcyon Park contains a wvalking trail,
picnic area, and abandoned race track. Betty Park contains picnic areas
and a small recreation area for ch*ldren. Bollyvood Dell Park contains
picnic areas, a soccer field, baseball diamond, and a small recreation area
for children. Historically these parks have been extensively used.

Residential Community

The residential community of Pitman--particularly the homes along Howard
Avenue, Lake Avenue, Lakeside Avenue, and Lakeview Avenue--lies vithin a
fev hundred feet east of the LiPari Landfill and/or Alcyon Lake. Public
access to Chestnut Branch, the marsh area, and Alcyon Lake is restricted by
fencing and/or warning signs.

1.2.2 SITE HISTORY

History of Contaminant Sources

In the mid-1950s prior to the operation of the LiPari Landfill, Alcyon
Lake began to shov physical signs of an existing public health problem and
deteriorating biotic environment. The Gloucester County Planning Depart-
ment (GCPD, 1980) cited four primary reasons for the deterioration of
Alcyon Lake during its early history.

© An increasing number of septic tank systems vere installed
vithin the lake’'s drainage area.

o Increased urban devzlopment and associated increases in storm
vater urban runoff iischarges into Alcyon Lake and tributary
streams by way of direct drainage inlets.
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o Marginally effective sevérage collection and treatment facili-
ties in the Boroughs of Pitman and Glassboro increasingly con-~
tributed fecal matter and bacteria into Alcyon Lake.

o Sedimentation resulting from urban and agricultural develop-

ment activities sealed the natural springs in the bottom of
the lake decreasing the turnover rate of fresh water.

Existing bacterial contamination %ed Gloucester County to close Alcyon Lake
I
to svimming in 1958.

Severage and Storm Vater Runoff. The first documented point source of pol-

lution to Alcyon Lake was due to ihe Borough of Glassboro severage treat-
ment plant. A series of malfunc;%ons betveen 1958 and 1972 caused the dis-
charge of rav effluent that flowed down Chestnut Branch and into Aleyon
Lake. The Gloucester County Severage Authority (now known as the
Gloucester County Utilities Authority) incorporated the Glassboro system in
1972 and effectively eliminated these discharges (GCPD, 1980). The Borough
of Pitman severage system 1lift stafion also experienced mechanical malfunc-
tions and storm-related overloadings, causing the facility to activate the
overflov mechanism and discharge rav effluent directly into Alcyon Lake.
These problems vere corrected by the Borough of Pitman in 1977, althodgh

" 50-year storm events have occasionﬂlly resulted in incidental overflowv from
the 1lift station (GCPD, 1980). Further land development in the area
brought additional sources of contaminants.

In 1980 Gloucester County identified three major nonpoint sources of pol-
lutants contributing to the water qhality deterioration of Alcyon Lake:
urban storm vater runoff, agricultural runoff, and the LiPari Landfill
(GCPD 1980). (Notably the LiPari Lﬁndfill could best be identified as a
point source of pollution).

The County recognized that increased development increased the pollutant
burden on storm vater runoff. Storm vater runoff is a significant source
of pollutants, including oil and grease, hydrocarbons, trace heavy metals,
and microorganisms. Storm water runoff from several hundred acres of the
Boroughs of Pitman and Glassboro, including Collegetown Shopping Plaza and
Glassboro State College, is nov discharged and has been discharged over the
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past several years directly into Alcyon Lake and its tributaries through
five drainage pipes (Borough of Pitman Department of Public Vorks, 1985) as
shown in figure 1-2, Storm ¥Water/Urban Runoff Drainage Inlets.

The 1980 Gloucester County report also suggests that adverse water quality
impacts on Alcyon Lake vere further caused by the continued discharge of
agricultural runoff from approximately 1,000 acres of active agricultural
land treated vith pesticides, herbicides, and fungicides. Hovever, speci-
fic studies to identify the mass loading of specific contaminants being
contributed by urban and agricult@ral runoff vere not performed. Conse-
quently, the overall contribution and significance of these cghtaminants
can not presently be quantified.

LiPari Landfill. The property wvas purchased by Nicholas LiPari in 1958 for
use as a sand and gravel pit. This type of land use also made the property

profitable for use as a landfill subsequent to excavation of thé sand and
gravel. As sand and gravel vas removed Mr. LiPari accepted solid and
liquid vastes for disposal. Approkimately six acres of the site vere used
for these operations. It is documented by the U.S. District Court of New
_Jersey (USDC) that these excavations vere in the vestern portion of the
15-acre parcel (USDC, 1981) as showvn in figure 1-3, LiPari Landfill Site.
A summary of the disposal history to be discussed belov is summarized in
table 1-1, Chronological Summary of Disposal and Remediation History.

The two business operations (excavation and landfilling) vere integrated by
backfilling the excavated portions of the land with municipal and household
vastes, liquid and semisolid chemical vastes, and other industrial wvastes.
Betveen 1958 and 1971, liquid as vell as semi-solid chemical vastes, and
other industrial vaste material vere accepted and dumped at the landfill,
and solid vaste vere disposed of uAtil May 1971 vhen the site was closed by
the Nev Jersey Solid Vaste Administration (NJSVA). On Mr. LiPari’s own
initiative, liquid vastes wa2re no longer landfilled after 1969 because of
the concern about continued fire and explosion hazards. At least one
explosion and tvo fires had occurred during that period of the operation
(usbc, 1982).

I
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TABLE 1-1

‘ CHRONOLOGICAL SUMMARY OF DISPOSAL AND REMEDIATION HISTORY
Date Activity
1958 Sand, gravel, and landfill operations begin
1958/1971 Liquid as well as semi-solid chemical, industrial, and
household waste disposal begins
1963 NJDOR periodically inspects site
1967/1969 Over 2-million gallons iiquid waste disposed in landfill
1968/1969 Site receives acceptable ratings from NJDOH
1969 Two landfill fires causeéd by mishandling waste

December 1969

1970

May 1971

. July 1971

1972

1972

1973
1974
1974
August 1982
1982

August 198J

Liquid waste disposal ends

NJDOH inspectors first observe and report leachate seeps
along bluff overlooking Chestnut Branch

Solid waste disposal ends

NJDEP notifies Nick LiPari of his responsibility to clean up
site

NJDEP files suit against LiPari and requests cleanup of site
LiPari implements remedial actions LiPari constructs
drainage ditches, regrades, and spreads lime with little
effect

LiPari spreads lime and fills low areas with little effect
LiPari ordered by court to clean up site

LiPari i{mplements additional remedial actions

EPA issues Record of Decision 1

Fence installed around landfill site

Second fence installed along Chestnut Branch

(355/12)
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TABLE 1-1
(continued)

CHRONOLOGICAL SUMMARY OF DIS#OSAL AND REMEDIATION HISTORY

Date

Activity

August 1983
December 1983
December 1983

March 1984

May 1984
September 1984

October 1984
November 1984

September 1985

Work begins on remedial actions, including slurry cutoff
vall, surface cap, gas vents, and surface water runoff
controls ‘

Slurry wall completed, surface cap installation begins

Cold weather stops work:on cap with only 70 percent of cap
completed

Work resumes on cap

Water table rises to top of cutoff wall, affecting surface
cap ,

Temporary ground water dewatering and treatment system
installed

Pump-down completed
Onsite work completed

EPA issues Record of De;ision I1

(355/12)
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The nature and quantity of the vastes that vere received at the landfill
are not knovn since detailed records vere not maintained. Estimates based
on parties known to have us2d the landfill indicate that 12,000 cubic yards
of solid wastes and 2.9 million g?llons of liquid vastes vere buried. The
liquids that vere disposed of at the site are thought to be largely uncon-
tained, but this matter is uncertain. It is also reported that liquids
vere emptied from salvageable containers and that only nonsalvageable drums
containing liquids wvere buried. The vastes that wvere reported to have been
dumped at the landfill included cleaning solvents, paint thinners, paints,
dirty vaste solvents, phenol or amine wastes and residues, and resins and
ester press cakes (USDC, 1932). Generally household refuse vas disposed
into trenches, folloved by disposﬁ; of the liquid chemical wvaste. Other
chemical wvastes in 55 gallon drums were buried in the trenches in the
landfill (USCS 1982).

Government supervision or.regulation of the landfill was minimal until
1971. Vhile there vas no permittihg process for vaste disposal operations
prior to that time, the landfill was periodically inspected by the New
Jersey Department of Health (NJDOH) and by the Nev Jersey Solid Vaste
Administration (NJSVA) beginning around 1963.

In 1970 the NJDOH observed leachate seeping out from the LiPari Landfill
along the escarpment east of the site and discharging into Chestnut Branch
and the adjoining marsh area. Leachate seeps vere visible along the east
and northeast slopes. They vere brown and viscous in appearance and had a
pungent irritating odor that was noticeable to area residents, particularly
those residing along Hovard Avenuew The landfill vas closed in May 1971 by
the NJSVA vith the impetus of an affidavit, signed by local residents, that
complained of intolerable odors, headaches, nausea, and the residents’ in-
ability to breathe. '

In July 1971 the Nev Jersey Department of Environmental Protection (NJDEP)
notified Mr. LiPari to co}rect the situation. Based on Mr. LiPari’s con-
sultation vith engineers, h2 constructed surface vater runoff diversions,
regraded areas, and spread fresh dirt and lime to mitigate the problem;
hovever, the effort was not effecti%e. The NJDEP filed suit in 1972
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against Nicholas LiPari for violation of the Nev Jersey Vater Quality Act

Numerous investigators subsequently collected samples of the contaminated
ground vater beneath the LiPari Qandfill site. Table 1-2, Leachate Charac-
teristics of LiPari Landfill Sampﬁes, shows the contaminants and maximum
observed concentrations found in Qamples of ground vater collected from
vithin the encapsulation at the LiPari Landfill up to 1985. The data
provided in the table wvere the baﬁis for the Onsite Feasibility Study (CDM
1985). The chemical contaminants found in the most recent REM II teanm
analysis of the LiPari Landfill leachate and multimedia environmental
samples outside the boundaries of the encapsulation system are discussed in
later sections of this report.

Bistory of Investigations

Various State, local, and municipal investigations and studies have taken
place over the years, some of vhich have proved valuable in providing back-
ground information. The investigations performed prior to the REM II team’'s
_vork to determine the extent and nature of the contamination in the LiPari
Landfill offsite areas are summarized in table 1-3, History of Investiga-
tions. A detailed discussion on these investigations was given in the
LiPari Landfill Remedial Investigation (Phase I). The term "leachate" has
been loosely used by previous investigators. It was used to refer to
samples collected in the leachate éeepage areas of Chestnut Branch marsh,
but also to samples collected fromlground vater vells at or near the
landfill, or surface vater samples!from Rabbit Run or Chestnut Branch.

Vhen referring to the investigatioﬂs performed by previous investigators,
the term leachate has been retained as it vas referred to in the original
documents. Bowvever, in reporting REM II team findings, the term leachate
refers to leachate seepage from the slurry wvall.

1-13



TABLE 1~-2

GROUND WATER CHARACTERISTICS OF LIPARI LANDFILL SAMPLES

LiPari Landfill sampling

coapounds

Radian. Corp.

Field® Lab® RS 1T Corp®  JmESY  covef

Volatile organic 1983 1983 9/26/83 9-10/84 12/84~4/85 3/85
contaminant (ppb)  (ppb) (ppb) (ppb) (ppd) (ppb)
Acrolein NR NR NA <500 NA NA
Acrylonitrile NR NR ND <500 NA NA
Benzene 3,000 4,500 5,900 2,200 29,000 1,371
Bromoform NR MR <5008 <50 NA <108
Bromomethane NR NR NA NA NA <108
Carbon tetrachloride NR NR <1008 <50 NA <108
Chlorobenzene 18 <50 270 110 NA 1,005
Chlorobromomethane NR NR <1008 <50 NA <108
Chloroethane 12 <50 47,1008 <50 NA <108
2-Chloroethylvinyl ether NR MR <2508 500 NA <108
Chloroform 8 48 760 <50 NA 750
Chloromethane NR NR NA NA NA <108
Dichlorobromomethane NR NR 300 <50 NA <108
Dichlorodifluoromethane MR NR <2508 <500 NA <108
1,1-Dichloroethane 54 <50 760h 18 630 588
1,2-Dichloroethane 5,900 8,100 5,500,<69,000" 41,000 54,000 75,459
1,1-Dichloroethylene 4 <50 78 <50 NA 148
1,2-Dichloropropane NR NR 24,<508 <50 NA <108
1,3~Dichloropropylene NR NR 7,<250g 50 NA <108
Ethylbenzene 1,000 420 4,400 2,000 NA 619
Methyl bromide NR NR <5008 <500 NA NA
Ethene dibromide NR NR NA NA NA <208
Methyl chloride NR MR . <1,0008 <500 NA NA
Methylene chloride 510 3,300 39,000 2,800 46,000 17,450
1,1,2,2-Tetrachloroethane NA NR <5008 <50 NA <108
Tetrachloroethylene 7 <50 loO,(lOO8 130 NA 92
Toluene 9,900 30,000 75,000 37,000 87,000 2,056
trans-1,2-Dichloroethene 26 <50 360 88 NA 219
1,1, 1-Trichloroethane 1 <50 73,<1008 <50 NA Qo®
1,1,2-Trichloroethane NR R <2508 <50 NA <108
- Trichloroethylene 14 <50 21,<1008 220 NA 177
Trichlorofluoromethane NR NR <2508 <50 NA 699
Vinyl chloride 10 <50 96,<1008 <500 NA <108
Total volatile organic NR NR NA NR NA 176,962
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TABLE 1-2
{continued)

GROUND WATER CHARACTERISTICS OF LIPARI LANDFILL SAMPLES

LiPar{ Landfill sampling

Radian Corp.
Field® Lab® RS 1T Corp®  JRESY  cm®f
1983 1983 9/26/83 9-10/84 12/84-4/85  3/85
Extractable contaminant (ppd)  (ppd) (ppd) (ppb) (ppb) (ppdb)
Acid extractables:
2-Chlorophenol NR NR <5008 <40 NA 22
2,4~Dichlorophenol 9 ND 15,¢5008  13,<40 NA 14
2,4-Dimethylphenol NR NR <5008 <40 NA <108
1,4=Dinitrophenol NR NR NA NA NA 35
4,6-Dinitro—o-cresol NR NR <5,000% <40 NA NA
2,4-Dinitrophenol NR NR <5,0008 <40 NA 40
2-Nitrophenol NR NR <50 <40 NA 20
4-Nitrophenol 110 ND <5008 <40 NA NA
loro-m—cresol NR NR <5008 <40 NA <108
Z-Methyl=4 , 6~dinitrophenol NR NR NA NA NA <108
Pentachlorophenol NR NR <5008 <40 NA NR
Fhenol 11,000 22,000 22,000 9,000 NA <108
2,4,6~Trichlorophenol NR NR <500% <40 NA 20
Base-neutral extractables:
Acenaphthene NR NR <1008 <40 NA <508
Acenaphthylene NR NR <1008  5.6,<40 NA <508
Anthracene NR NR <1008 <40 NA <508
Benzidine MR NR <1,000% <160 NA <1008
Benzo(a)anthracene NR NR <1,0008 <40 NA <508
Benzo(a)pyrene NR MR a, <40 NA <508
3,4~Benzof luoranthene NR NR <1008 <40 NA <508
Benzo(g,h,{)perylene NR . MR <2508 <40 NA <508
Benzo(k)f1luoranthene M | MR <100® <40 NA <5
bis (2-Chloroethoxy)methane NR NR <2008 <40 NA <5
Bis(2-Chloroethyl)ether 8,000 12,000 83,000 15,600 510,000 &4
bis(2-Chloroisopropyl)ether MR NR <2 <160 NA <508
bis(2-Ethylhexyl)phthalate MR NR 65,<100% <40 NA <508
4~Bromophenyl phenyl ether NR NR <1008 <40 NA <508
Butylbenzyl phthalate MR NR <100®  4.0,<40 NA <508
2-Chloronaphthalene MR R <2008 <40 NA <508
4-Chlorophenyl phenyl ether NR NR <1008 <40 NA <508
Chrysene NR NR <1008 <40 NA <s08
Dibenzo(a,h)anthracene NR NR <2508 <40 NA <508
1,2-Dichlorobenzene 150 ND  370,<4008 440 NA 49
1,3-Dichlorobenzene NR NR <4008 <40 NA 27
1,4-Dichlorobenzene N MR 190,<4008  3,0,<40 N 1,619
3,3'-Dichlorobenzidine N MR <1008 <40 M«
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TABLE 1-2
(continued)

“GROUND WATER CHARACTERISTICS OF LIPARI LANDFILL SAMPLES

LiPar{ Landfill sampling

Radian Corp.
Fleld®  Lab® JRES 1T corp®  JRES'd  com®f
1983 1983  9/26/83 9-10/84 12/84-4/85 3/85
Extractable contaminant (ppb) (ppd) (ppb) (ppb) (ppdb) (ppdb)
Base-neutrals, continued i
2,4-Dichlorotoluene NR NR NA NA NA 5,018
mChlorotoluene NR' NR NA NA NA 3,983
Diethyl phthalate 10 Q 350 9 N <508
Dimethyl phthalate NR' NR <1008 <40 NA <50%
Di-n-butyl phthalate 6 Q1 44 <40 NA <508
2,4-Dinitrotoluene MR NR <1008 <40 NA <508
2,6-Dinitrotoluene NR NR <1008 <40 NA <508
Di-n-octyl phthalate MR NR <1008 <40 N <SS
1,2-Diphenylhydrazine NR NR <100% <40 NA <2508
(as azobenzene)
Ethyleneimine MR , NR NA NA NA <508
Fluoroanthene NR NR <1008 <40 NA <508
Fluorene NR NR <1008 <40 NA <sof
Hexachlorobenzene NR NR <100% <40 NA <5
Hexachlorobutadiene MR | NR <2008 <40 NA '
Hexachlorocyclopentadiene NR NR <2008 <40 NA <5
Hexachloroethane NR NR <4008 <40 NA <5
Ideno(1,2,3~cd)pyrene NR NR <2508 <40 NA <508
Isophorone 180 160 <2008 <160 NA <508
Naphthalene 70 280 430 120 NA <5
Nitrobenzene NR NR <2008 <40 NA <5
N~Nitrosodimethylamine NR NR ND <40 NA <5
N-Nitrosodi-n-propylamine MR ' NR ND <40 NA <5
N-Nitrosodiphenylamine NR NR <1008 <40 NA <5
Phenanthrene NR NR <1008 <40 M S
Pyrene R MR < <40 N <
1,2,4=Trichlorobenzene NR NR <2008 <40 A 5,965
1,2-bis(2-Chloroethoxy)
ethane 30-70,000 30-70,000 140,000 NA 1,600,000 NA
bis(Chloromethyl)ether MR NR NA <40 NA NA
2,3,7,8-Tetrachlorodi-
benzo-p-dioxin NR NR NA <40 NA NA
1,4-Diethylene dioxide NR NR NA NA M <508
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TABLE 1-2
{continued)

GROUND WATER CHARACTERISTICS OF LIPARI LANDFILL SAMPLES

LiPari Landfill sampling

Radian Corp.
Fleld® Lab®  JRE®  IT Corp®  JReS'd com® £
Pesticide/PCB 1983 1983  9/26/83 9-10/84 12/84-4/85  3/85
contaminant (ppd)  (ppb) (ppb) (ppd) (ppb) (ppb)

Aldrin N MR <@} a NA <0.58
BHC,alpha MR MR <2, <1 NA <0.58
BHC,beta NR NR <2y A NA <0.58
BHC,delta N MW Q <1 NA <0.58
BHC, gamma NR NR 2.2 A NA <0.58
Chlordane MR MR ND <10 NA <0.58
4,4'DDT NR NR' ND 1 NA <€0.58
4,4'DDE M M ND A NA <0.58
4,4'DDD NR NR ND a NA <0.58
Dieldrin M - M ND <1 NA <0.58
Endosulfan-alpha MR MR 2.1 Q NA <0.58
Endosul fan-beta NR MR 2.1 a1 NA 0. 58
Endosulfan sulfate NR NR ND, < NA 0,58
Endrin NR MR Q a NA <0.58
" Endrin aldehyde N MR 2 a NA <0.58
Endrin ketone M MR NA NA NA <0.58
Heptachlor NR MR Q A NA <0.58
Heptachlor epoxide NR NR 2 <1 NA <0.sE
PCB-1242 NR NR <258 <10 NA <0.58
PCB-1254 NR NR <258 <10 NA <1.0%
PCB-1221 NR NR <258 Q0 NA <0.58
PCB-1232 NR NR <258 <10 NA <0.58
PCB-1248 N MR <258 <10 NA 0.58
PCB-1260 NR NR <258 <10 T .08
FCB-1016 NR MR <258 <10 NA <0.5%
Toxaphene M M ND <10 NA <0.58
Methoxychlor M MR NA <1 NA <0.58
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GROUND WATER CHARACTERISTICS OF LIPARI LANDFILL SAMPLES

TABLE 1-2 (continued)

Volatile nonpriority 1IT (:m-pc 9-10/84 Base-neutral extractable IT f.:cu-pc 9-10/84

pollutant (ppd) nonpriority pollutant (ppb)
Acetone 620 | Aniline <40
2~-Butanone - 100,<500 Benzoic acid 460
Carbon disulfide <50 Benzyl alcohol 29,<40
2-Hexanone 23,000 !‘ 4-Chloroaniline 5.2,<40
4-Methyl-2-pentanone 7,700  Dibenzofuran <40
Styrene 1,100 2-Methylnaphthalene 2.1,<40
Vinyl acetate <50 2-Methylphenol 180
o~Xylene 9,200 4-Methylphenol 100

Total xylenes 3,500 2=, 3=, 4-Nitroanilines <40 each
2,4,5-Trichlorophenol <40

GROUND WATER CHARACTERISTICS OF LIPARI LANDFILL SAMPLES (continued)

Metal Radian® 1983 JRES 9/26/83  IT Corp® 9-10/84  coM®f 3/85
contaminant (ppm) (ppm) (ppm) (ppm)
Ant {mony <.005 <.20/.213 <.001 <0.01%
Arsenic <.003 .07 7,087 .016 <0.0028
Barium NR NA | NA .40
Beryllium <.0005 <.05 <.001 <0.018
Cadmium <.005 .023/.068] .011 .006
Chromiun <.001 5.1/51.04 .050 <0.02
Copper .062 .15/.209 .25 <0.018
Iron 86 NA NA NA
Lead <.003 .12/,923 .01 .06
Manganese «20 NA NA NA
Mercury <.0002 013 0042 <.0018
Nickel .004 .30/.703 .05 .07
Selenium <.003 .21 .006 <0.018
Silver <.002 .026/.0807 .003 <0.01%
Thallium <.003 .27 <.001 <0.0028
Zine 071 1.2/1.3 3.96 14
Cyanide NR .02 NA 4.95
Phenols NR NA NA

18.4
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TABLE 1-2
(continued)

GROUND WATER CHARACTERISTICS OF LIPARI LANDFILL SAMPLES

Conventional IT Corp® 9-10/84  DuPomt® 3/85 ¥ 3/85

parameter (ppm) (ppm) (ppm)
Dissolved organic carbon . NA 863 NA
pH NA 6.3 6.3
Total suspended solids NA 70 532%
Biochemical oxygen demand NA NA 1,319
Chemical oxygen demand NA NA 2,820
Amonia-nitrogen NA NA 55.55
Total kjeldahl nitrogen " NA NA 57.65
Phosphorous NA NA NA
Phosphate NA NA 0.37
Total dissolved solids NA NA 1,536
Total volatile suspended solids NA NA 164
Volatile dissolved solids NA NA 490
Conductivity NA NA 1,900 umho/cm
0il and grease 4.8 NA 7.7
Total organic carbon 240 NA NA
Chlorides NA NA 318.2
Nitrates : NA NA 0.03
Alkalinity NA NA 327
Hardness as CaC0 NA NA 188

3 .
. I
alaboratory composite of samples from monitoring wells C-10a, C-6a, and C-4a.
l’(:::an;:ocsite of sample drums upon receipt at laboratory.

|
cﬂighest value (worst case) is {ndicated.

d'Lim:lted sampling done by JRB Assocfates from December 10, 1984, to April 15,
1985. There were four sampling everits performed during this period.

€collected from production well PW-1 at conclusion of 24-hour pump test.

frie1d measurements performed by Camp Dresser & McKee, Inc., in March of 1985
indicated leachate temperatures ranging from 10 to 16 "centigrade.

flement 1s less than value given and not detected by the technique employed.
Report with detection limit.

hD.|e to the high interference levels Encountered, an unusually high detection
limit exists. An undeterminable amount of results may be due to
1,2-dichloroethane.

LBelow method detection limit. Quantitation and/or identification may be
uncertain at this level. '

jﬂighest value represents the max{mum concentration found in shallow driven
wells outside of contaimment system.‘

kHay be low due to extended holding time of sample.
Notes: NR Not reported; NA Not analyzed; ND Not detected
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TABLE 1-3

HISTORY OF INVESTIGATIONS FOR LIPARI LANDFILL OFFSITE AREAS

Date Activity

5/71 LiPari Landfill closed

9/78-6/79 Rossnagel and Associates——water quality study on Alcyon Lake--soil,
sediment and surface water samples collected and analyzed.

1/79 NJ Solid Waste Administration-—sampled and analyzed leachate from
Chestnut Branch marsh.

7/79-10/79 EPA Surveillance and Analysis-Technical Assistance Team (TAT)--leachate,
surface vater, sediment and private well sampling and analysis. '

9/79 NJ Institute of Technolog; Air Pollution Research laboratory under
direction of NJDEP--air monitoring samples taken from leachate seep areas
and residential property.

9/79 NJ Department of Health--leachate samples collected and analyzed from the
marsh.

12/79 NJ Department of Fish and Game under direction of NJ Toxic Substances
Program--fish tissue analysis from Alcyon Lake.

I

10/80 Gloucester County Planning Department--Application to perform diagnostic
and feasibility study under the Federal Clean Water Act.

1980 Gloucester County Planning Department--Rossnagel and Associates (1980)
Federal Clean Water Act.

1980 Gloucester County Planning Department--Rossnagel and Associates
contracted to perform water quality studies on Alcyon Lake and Chestnut
Branch watershed area. Bipotic inventory and bicassays performed.
Municipal wells, ground water, soil, surface water, urban runoff, and
agricultural runoff samples were collected and analyzed.

1981 TAT Survey--West of Chestnut Branch. Cross section profiles to define
stratigraphy in the marsh.

12/81 EPA Field Investigation Team - FIT (Fred C. Hart) Site investigation

' surface water, sediment and soil, private well samples analyzed.
3

7/82 Radian Corporation-—surface vater, sediment, and biological samples
collected and analyzed.

1983 Radian Corporation--Completed a two phase study to evaluate effects of
remedial action activites at LiPari Landfi{ll on Alcyon Lake.

7/84 NJ Divigsion of Waste Management--conducted air quality surveys in
basements of residents.

2/85~2/87 Present REM Il prime contractor (Camp Dresser & McKee Inc.)--remedial
investigation of the offsite areas surface water, sediment, soil,
leachate, ground water, private wells, air samples, collected and
analyzed.

6/86~9/86/

10/87

TAGA studies by ERT & Flf Teanm Contractors for EPA
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History of Remedial Actions

Remedial actions have taken place both onsite at the LiPari Landfill, as
vell as offsite in the immediate vicinity of the landfill. Onsite actiqns
included construction of the containment system as previously described.
Offsite actions included temporary measures, such as fence installation and
posted signs to restrict public access to the marsh and Alcyon Lake. A
summary of the remediation historf‘to be discussed belov is given in table
1-1, Chronological Summary of Disposal and Remediation History.

Public Access Restricted. Previous and ongoing investigations confirmed

that there vas a potential risk to the public health and environment
associated with the LiPari Landfill. Action was taken under the authority
of section 104(c) of the Comprehensive Environmental Response Compensation
and Liability Act (CERCLA). In July 1982 an 8-foot high, chain-link-plus-
barbed-vire fence wvas constructed around the main landfill site to restrict
public access. In August 1983, a second chain link fence wvas installed
along Chestnut Branch between the houses on Howvard Avenue and east of
Chestnut Branch to restrict public access to this area. The onsite and
offsite areas restricted by fencing are shovn in figure 1-4, Fence
Installation.

Phase I Remedial Action Investigations. RE Wright (1981) evaluated several

remedial alternatives intended as ihterim action until a comprehensive
long-term solution vas developed. Radian Corporation (1982) reviewed, at
the request of EPA Region II, the environmental impacts regarding nine pro-
posed phase I remedial action alternatives for the onsite portion of the
LiPari Landfill study area. The preferred alternative consisted of a fully
encompassing 360-degree slurry vall}vith an impervious cap over a l6-acre
area, vith final treatment of the contaminated ground vater within the
encapsulation at a publicly ovned treatment plant. The EPA approved this
preferred alternative for the onsite LiPari Landfill in a 1982 Record of
Decision (ROD) and commenced construction in 1983. This remedial measure,
presently referred to as phase I, vas designed to diminish the flov of
leachate and contaminated ground vater from the landfill.

1-21

044



o August 1983,
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nagement consuanty LiPari Landfill, Gloucester County, New Jersey
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- Phase II Onsite Remediation

The final draft Onsite LiPari Landfill RI/FS became the basis for the
selection of a permanent remedialéalternative as discussed in the EPA
record of decision (ROD) dated September 30, 1985 (EPA 1985). The remedial
alternative vhich vas selected is commonly referred to as the "batch-
flushing” alternative. The effectiveness of the onsite remedial alterna-
tive to be implemented directly affects the long-term success of any reme-
dial action taken in the offsite areas. The onsite remedial alternative
involves the installation of extraction and injection wells within the
encapsulation system to dewater and flush vater-borne contaminants for
treatment at an onsite facility. ﬁischarge for final treatment to the GCUA
treatment facility is under negotiition. A remedial design study is cur-
rently being performed to determine' the design parameters, particularly
those that will allowv the batch-flushing alternative to be completed within
the desired time frame. Vhile ther; is the potential for contaminants to
seep through the slurry wvall during‘flushing, the ROD specified that this
problem would be mitigated by the offsite remedial action (such as an off-
site collection system) developed under the offsite RI/FS and_that imple-
mentation of the batch-flushing alternative wvould not begin until such an
6ff-site collection system was in-place. Implementation of the onsite
alternative requires implementation of the offsite collection system first.

1.3 SITE FEATURES

1.3.1 LAND USE

The offsite LiPari Landfill area consists of undeveloped vooded and recrea-
tional lands, vith agricultural, resiﬂential. commercial, and institutional
land uses. The area is located in the middle of Gloucester County, New
Jersey (see figure 1-5) immadiately southwvest of the suburban community of
Pitman (population 9,744), vithin one mile northvest of the suburban commu-
nity of Glassboro (population 14,644), and within 15 miles of the
Philadelphia, Pennsylvania netropolis to the north (Gloucester County Data
Book, 1980). '
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The Borough of Pitman consists of 1,500 acres. Its early development is
attributed, at least in part, to its accessibility to major transportation
corridors. The Nev Jersey Turnpike is located 7 miles to the northvest and
State Highvay 42 is located 5 miles to the northeast. Each provide ready
access to Philadelphia.

The Borough of Pitman is one of the county’s older, more established resi-
dential communities. The area consists of predominantly medium density
(greater than seven dvellings per acre) residential land use. Located im-
mediately east of Chestnut Branch is a single family, medium density resi-
dential area. Located vithin one-half mile of the offsite area is a limi-
ted commercial zone along Holly Avenue and tvo elementary schools: Mem-
orial School and Vells School (see figure 1;1. General Area Plan). _
Approximately 1/4 mile downstream of the onsite area, Chestnut Branch flovs
into Alcyon Lake.

Three public parks border Alcyon Lake: Betty Park, Alcyon Park, and
Boliyvood Dell Park (see figure 1-1). All parks contain picnic areas.
Bollyvood Dell Park and Betty Park contain picnic benches, children’s play-
ground equipment, and Bollyvood Dell park additionally has a baseball
field. Alcyon Lake has been close1§ associated vith the history of Pitman
since the development of Alcyon Park in the 1890s. In the early 1900s
improvements for public recreational use of the park consisted of a board-
valk, a bathhouse, a merry-go-round, and bovling alleys. By 1938, 75
persons wvere employed there; rides and amusements, including canoeing and
boating, vere available. Fishing in Alcyon Lake vas a popular sport. In
1945, the park and its amusement structures vere sold. The park vas sub-
sequently purchased by and naintained for public park use by the Borough of
Pitman. '

Agricultural lands border the offsite area along the north, south, and vest
sides. Although agriculture consists of one-third of Gloucester County
land use, it is of decreasing importance in the Pitman/Glassboro area (less
than 3 percent of land use). Apple and peach orchards are the predominant
agricultural land use adjacent to the site.

1-25
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1.3.2 SOCIOECONOMIC
The Borough of Pitman incluies primarily middle and vorking class house-
holds. The demographic data characterizing households in Pitman is sum-

marized belov (Gloucester County Data Book 1980):

Total population: . 9,744

Age profile: : 0 to & 6.5 percent
5 to 13 13.8 percent
14 to 64 65.1 percent
65+ 14.5 percent
Persons per household: 2.78

Average household income: §18,517 median
$20,890 mean

The primary economic base in the community is supported by the central
business district and tvo major firms: Struthers & Dunn; and Andbro. Of
the tvo firms, Struthers & Dunn does not pay taxes to the Borough of Pitman
since it borders Mantua Tovnship. Owens-Illinois and Crown Zellerbach are
also major industrial facilities located near Pitman in Glassboro Township.

1.3.3 CLIMATE

The Appalachian Mountains to the v;st and the Atlantic Ocean to the east
have a moderating effect on climate in the study area. The local climate
is classified as humid continental. Most veather systems that affect the
site develop in the midvest and are steered eastward by the prevailing
vesterly vinds, or move northeastvard parallel to the Atlantic coast.
Climatological data for the area vas reported by the National Oceanic and
Atmospheric Administration in a su&mary report for 1951 to 1980 (NOAA,
1982) and annual reports for 1981, 1982, 1983 and 1984.

Average daily vinter temperatures range between 25 °F and 42 °F, wvith an
average lov of about 10 °F. Average daily summer temperatures range be-
tveen 82 °F and 86 °F with aighs iﬁ the upper nineties. Sustained periods
of very high or very lov tenperatures seldom last for more than 3 or 4 days

1-26
,\ 049



as conditions change fairly rapidly. Belov zero and above 100 degree read-
ings are relatively rare. During the summer months when the area becomes
engulfed with maritime air, high humidity can add to the discomfort of
seasonably varm temperatures.

The average precipitation measured at Woodstown over the 34-year period of
records from 1951 to 1984 is 43.20 inches as showvn in table 1-5.

During 1965 (the driest year on record), 26.4 inches of precipitation were
recorded, vhile 57.7 inches vere measured during the vettest year, 1979,
Average monthly precipitation as Presented in table 1-5 demonstrates that
precipitation is fairly evenly digtributed throughout the year with maximum
amounts occurring in the late summer months. Hucﬁ of the summer rainfall
is due to local thunderstoras that can result in 3 to 6 inches in a 24 to
48 hour period. Much of the heavgest snovfall occurs in January and
February; mean snowfall during this period is 6.4 inches. 1In general,

"~ single storms of 10 inches or more occur about every 5 years. Expected ex-
treme rainfall events are summarized in table 1-4 (GCPD, 1986).

TABLE 1-4

EXTREME RAINFALL EVENTS FOR GLASSBORO, NEV JERSEY
RAINFALL IN INCHES
(‘

Return period 6 hoﬁr duration - 24 hour duration

2 years 2.4 3.3
10 years 3.7 5.2
' 25 years 4.4 5.9
50 years : 4.8 6.6
100 years 5.3 7.5

The Borough of Pitman is an area of minimal flooding because the drainage
channels generally have ste2p banks. Flood zone A in figure 1-6 shovs that
the 100-year-flood zone élosely follovs the borders of Alcyon Lake and its
tributaries. Flooding into the adjacent parks is infrequent but under
vorst conditions most of Hollyvood Dell Park and half of Betty Park may be
flooded.
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TABLE 1-5

ANNUAL AND MEAN MONTHLY PRECIPITATION FROM 1951 TO 1984°

Annual Annual Monthly

Precipitation Precipitation Precipitation
Year (inches) Year (inches) Month (inches)
1951 43.16 1969 ‘ 43.49 Jan 3.15
1952 44.09 1970 ‘ 39.97 Feb 2.97
1953 40.52 1971 . 56.77 Mar 3.89
1954 33.76 1972 + 57.06 Apr 3.86
1955 34.14 1973 44.59 May 3.51
1956 51.42 1974 - 39.52 Jun 3.64
1957 36.36 1975 © 56.56 Jul 3.98
1958 55.39 1976 37.10 Aug 3.97
1959 44,60 1977 41.38 Sep 3.50
1960 45,73 1978 44.44 Oct 3.27
1961 40.53 1979 57.66 Nov 3.
1962 38.57 1980 - 36.43 Dec 3.75
1963 36.77 1981 41.03
1964 34,47 1982 39.19
1965 26.39 1983 54,87
1966 39.09 1984 48.64
1967 49.98
1968 34.57 34 year average = 43.20 inches

Sources: "Climatological Data--Annual Summaries for New Jersey" and
National Oceanic and Atmospheric Administration

8 For veather station 28-9910 located in Voodstovn, New Jersey

(LiParis29)
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Prevailing vinds during wvinter are from the vest-northvest and average 8
miles per hour. Destructive velocities are fairly rare and occur mostly
during summer thunderstorms. High winds occurring in the vinter months, as
a rule, come wvith the advance of;cold air after the passage of a deep low
pressure system. Only rarely have hurricanes in the vicinity caused wide-
spread damage; hovever, this damage is primarily caused by flooding.

1.3.4 SURFACE VATERS

The LiPari Landfill is adjacent to Chestnut Branch, a major tributary to
Mantua Creek (see figure 1-5). Chestnut Branch discharges into Mantua
Creek at a point four miles north of Alcyon Lake. Mantua Creek is one of
four major streams in the Delaware River Basin that discharge into the
Delavare River. Chestnut Branch originates just east of Glassboro. Flowv
from Plank Run Reservoir dischargés into Chestnut Branch by vay of Plank
Run prior to floving into Alcyon Lake, 1,500 feet downstream from the
landfill.

Chestnut Branch above the landfili has a drainage area of approximately
three square miles and consists of urban and agricultural land use. Gaged
'stream flov records are available on nearby Mantua Creek, vhose drainage
area of 6.75 square miles is abou{ tvice as large as the drainage area
upstream of the LiPari Landfill. ‘?igUte 1-7 shovs a flov duration curve
for Mantua Creek and an estimate of the flow in Chestnut Branch.

Base flov measurements approximate}y 200 feet from the inflov of Chestnut
Branch to Alcyon Lake taken in Febfuary, 1980 indicated that the stream
flovs at a rate of 4-6 million gallons per day (or 6.2 to 9.3 cubic feet
per second) (GCPD, 1980).

Smaller tributaries to Chestnut Brgnch occur between the LiPari Landfill
and Alcyon Lake including Rabbit Run and Lost Lake Run. Rabbit Run derives
its base flov from a small spring iocated adjacent to the landfill. It
flovs vithin a fev feet and along Ehe northvestern edge of the landfill.
Lost Lake Run is a relatively smal} stream vhich drains the residential
area directly east of the landfill prior to discharging into Chestnut
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Branch. Girl Scout Branch drains a quarter square mile area that consists
of the agricultural property of Zee’s orchard prior to discharging directly
into Alcyon Lake.

Local marshes 6ccur along the wvest bank of Chestnut Branch, at numerous
locations betveen Plank Run Reservoir and Alcyon Lake. The marsh areas
have damp to wvet soii conditions year round due to local ground vater seeps
and stream overflowv.

Alcyon Lake is a man-made body of vater which resulted from the damming of
Chestnut Branch at Holly Avenue. The lake’s maximum depth, average depth
and volume vere reported in section 1.2.1, Site Description. Additional
physical characteristics of Alcyon Lake are summarized below based upon
field data provided in a United States Army Corps of Engineers (COE) 1981
inspection report pertaining to the adequacy of the dam spillway located in
the northern end of the lake off Vest Holly Avenue. Note that the lake
body is referred to as a "pool"™ in COE’s report.

Physical Characteristics of Alcyon Lake

Drainage area 4 square miles
Pool area:
Length of recreation pool 2,500 feet
Length of maximum pool 4,500 feet
Storage capacity:
Maximum (top of dam) 150 acre-feet
Recreation pool 66 acre-feet
Elevation (above mean sea level):
Top of dam maximum pool 87.0 feet
Stream bed 75+ feet
Recreation pool 84.0 feet
Surface area: :
Recreation pool 19 acres
Maximum pool 37 acres

As previously discussed, th2 lake’s natural recharge originating from an
artesian spring in the lake bottom‘has been gradually impeded because of
significant deposition of silt and organic overburden. Several point and
nonpoint sources of pollution have contributed to the water quality degra-
dation of the lake. Urban runoff and agricultural runoff also discharge
directly into the lake through drainage pipes or overland flow.
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1.3.5 SOILS

The offsite LiPari Landfill remediation area lies within the Atlantic
Coastal Plain. In some of the areas adjacent to the site, the geologic
formations are overlain by sand and gravel that vere deposited at different
times. These deposits and the underlying formations vary in character-
istics, and, as a resuit, the soils that have developed over them vary
considerably.

The soils in the area are important in that they influence the runoff (and,
therefore, infiltration) of rainfall at the site and influence the ability
of contaminants to migrate in theisubsurface. Rainfall infiltration is the
single most important mechanism by vhich buried contaminants are leached in
the offsite areas out of the soil into the ground vater. Additionally,
s0il characteristics affect the ability of the subsurface to mitigate the
migration of contaminants. The effect of soil as either a source of a sink
for contaminants is an important consideration in design of remedial
alternatives. The following section characterizes each soil series in the
vicinity of the landfill area. Permeability, soil classification and
structure, and organic content of each soil series is discussed.

Gloucester county is divided naturally into nine general soil areas. Each
area contains a characteristic pattern of soils, although some soils occur
in more than one area (Soil Conservation Service, 1962). The area of
interest in this study overlaps twvo of these general areas: the
Vestphalia-Nixonton-Barclay association and the Aura-Sassafras-Dovner asso-
ciation (see figure 1-8).

The specific soils vhich dominate the area are the Aura, Downer, Sassafras,
and Vestphalia. '

Aura
Aura soils are vell-drained, occupying the highest areas in the County.
They are redder and firmer #ith depth than the Sassafras and Downer soils.
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Aura soils are moderately or moderately slovly permeable in the subsurface
soil. Runoff is rapid, and erosion is a problem, even on gentle slopes.
Fev roots penetrate the firm deeper horizons, wvhich hold little vater that
is available to plants. The soils are lov in content of organic matter and
lov in natural fertility.

Downer

Dovner soils lack the firm to very firm clay-coated sand and gravel of the
Aura soils belov depths of 20 to 36 inches and contain less clay in the
subsoil than Sassafras soils. The Downer soils are lov in organic matter,
clay, and natural fertility. They are well drained and are subject to vind
erosion if not protected.

Sassafras

These soils have a looser substratum than the Aura soils and are thicker
and contain more clay in the subsoil than the Downer soils. They drain
easily, are lov in organic matter, relatively lov in clay, and low in

natural fertility.

1,

Westphalia

Vestphalia soils have a looser.sub%tratum than the Aura series. The
Vestphalia soils are vell drained, lov in natural fertility, and subject to
vind erosion. Vhen cultivated, they are also subject to wvater erosion.

1.3.6 GEOLOGY AND BYDROGEOLOGY

Regional Setting

Gloucester County is underlain by unconsolidated sand, gravel, silt, and
clay sediments of Quaternary, Tertiary, and Cretaceous age. These sedi-
ments lie on a bedrock surface of metamorphic and igneous rocks of early
Paleozoic age. Ail the unconsolidated formations dip to the southeast and
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thicken oceanvard vhere each younger formation is, generally, more nearly
horizontal than its predecessor (table 1-6 and figure 1-9).

The surface geology of Gloucester County is presented in figure 1-10. The
Cohansey Sand outcrops over the southeastern portion of the county and
dominates the surface geology of the area. The oldest sediments outcrop
near the Delavare River along the vest and northwest boundaries of the
county and progressively younger sediments outcrop tovard the central and
southern portions of the county. In addition to the Cohansey Sand, the
Kirkvood, Manasquan, and Mount Laurel-Venonah Formations all outcrop within
three miles of the LiPari Landfill.

|
The geology and hydraulic characteristics of the unconsolidated sediments
are important vhen evaluating the potential migration of hazardous wvastes
through the vater bearing zones. Therefore, the regional definition of
aquifers and aquitards provides insight into identifying the formations
vhich could potentially be contamknated vith LiPari Landfill wastes.
Regionally, the Potamic-Raritan-Magothy Formations, the Mount Laurel Sand
and Venonah formations, and the Cohansey Sands are considered major vater
‘ supply aquifers because they prodﬁce significant amounts of ground wvater.

The Kirkvood, Vincentowvn and Englishtown Formations are considered minor
vater supply aquifers because the:units produce ground vater locally. The
other formations, namely the Manasquan, Bornerstowvn, Navesink,
Marshalltown, Voodbury and Merchantville Formations are considered
aquitards vhich yield little or no vater.

The formations potentially affected by the vaste disposal activities at
LiPari Landfill are in descending order, the Cohansey Sand, Kirkwood
Formation, Manasquan Formation, and Vincentowvn Formation. The LiPari
Landfill Remedial Investigation iﬁdicated that the Manasquan and Vincentown
Formations are not jeopardized by the contamination from the LiPari
Landfill. Deeper formations, inc%uding the Magothy-Raritan-Potomac
Formation, Englishtown Sand, and Mt. Laurel-Venonah Formations are not
considered potentially affected bécause the vertical migration of
contamination dowvnvard is hindered by the aquitards. Additionally, the
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infiltrate vhich leaches contaminants out of the soil generally migrates
more rapidly horizontally through the upper vater bearing zones than ver-
tically through the aquitaris. Therefore, since the contamination has
existed for less than 30 years and there are no wvells withdraving vater
from the Potomac-Raritan-Magothy Formation in the immediate vicinity of the
landfill, the chance of deeper formation contamination is remote. The fol-
loving section presents a discussion of each of the formations of concern.

Characterization of Area Stratig:ﬁphy

The Cohansey Formation. The Cohansey Sand is one of the most productive

aquifers in the county. Vells less than 200 feet deep yield moderate to
large amounts of wvater with static wvater levels usually less than 50 feet
below the surface. However, the amount of vater withdrawn is small com-
pared to the quantity potentia11y avai1ab1e; thus, the aquifer is con-
sidered almost undeveloped. Locally, there may be more than one water-
beafing zone present; hovever, the formation is generally regarded as a

single hydrologic unit.

Artesian conditions exist locally in the Cohansey Sand because of lenses of
'clay vhich act as aquicludes for the more permeable parts of the formation.
Pumping tests at Villiamstovn and Clayton indicate a coefficient of trans-
missibility of 60,000 gpd per foot and a permeability of nearly 1,000 gpd
per square foot (Hardt and Hilton, 1969).

The Rirkvood Formation. The Kirkwood Formation is a minor aquifer in the

county tapped mainly in its outcrop area, or in locations vhere the
Cohansey and Kirkwvood Sands are hydraulically connected. Records indicate
that there are a fewv domestic vells, 25 to 100 feet deep vhich yield from
10 to 50 gpm (Hardt and Hilton, 1969). In and near the outcrop the forma-
tion consists largely of clay, silt, and fine sand of low permeability.
Although the Kirkvood Formation is thicker and more permeable in the
southern part of the county, it is not tapped by vells because vater is
more readily available from the overlying Cohansey Sand.

i
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The Kirkwood Formation is of hydrological importance in Gloucester County
because its large surface area can absorb precipitation vhich may be trans-
mitted to the lover aquifers. Some recharge moves downdip to the more per-
meable parts of the Kirkvood Formation; howvever, much of the recharge on
the outcrop is discharged to the nearby streams.

The Manasquan Formation. So far as known, no vells obtain vater from the

Manasquan Formation in Gloucester County since the overlying Cohansey and
Kirkvood formations more readily produce water.

Vincentown Formation. The Vincentown Formation is a minor aquifer in

Gloucester County, but probably is more productive than the Englishtown or
the Kirkvood Formations. The aquifer is largely undeveloped because much
of the area in vhich it is available for development is sparsely settled.
Thus, it is tapped only by domestic and farm wells in a narrov band from
Barrisonville through Pitman to Tirnersville. Records of about 20 wells
indicate yields ranging from 10 t&%lSO gpm from depths of 85 to 150 feet
belov land surface noting that pu&bage in 1957 vas probably less than
25,000 gpd (Hardt and Hilton, 1969). More recent data on this formation
_has not been published. The specific capacity of vells and a laboratory
coefficient of permeability indicate moderate amounts of vater may be
available, particularly vhere solution openings in the limestone facies are
large. Wells yielding betwveen 50 to 100 gpm from the Vincentown Formation
are mainly located near Sewell and Pitman.

Regional Ground Vater Usage

Gloucester County consumes over 50 million gallons of ground vater a day,
80 percent of their vater comes from municipal vater departments, municipal
utility authorities, or privately ovned and operated vater supply com-
panies. The vast majority of ground vater used in the county is withdrawn
from the Potomac-Raritan-Magothy (PRM) Formation through public and indus-
trial vells. This formation supplies approximately 95 percent of all the
vater pumped by public vater departments and companies. About 76 percent
of the wvater in the county zomes frbm this formation. Current water supply
usage studies in the county have fo&nd that this formation is considerably
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over used (Noonan, 1984). Consequently, there is presently a moratorium on
nev ground vater usage from this formation, and a 35X cutback in usage is
being considered vithin fourteen months.

In Glassboro, Pitman, and Mantua Tovnship, ground vater wvithdraval consti-
tutes the major source of domestic, agricultural, and industrial water.

All of the public and private vater wells within a three mile radius of the
LiPari Landfill are located on figure 1-11. ,Table 1-7 presents a listing
of each well including the owner, the well completion date, the screened
formation, the vell depth, the general well location, and an observed
static vater level at some time during the vell’s history. The vell data
vas obtained from existing NJDEP and U.S. Geological Survey Division of
Vater Resources vell files, in addition to published data in Hardt and
Hilton (1969). As can be seen from the table, the major ground water
aquifers tapped by the area wells include the Cohansey/Kirkwood, Vincen-
towvn, Mount Laurel-Venonah, and PRM Formations. Although more wells are
developed in the Mount Laurel-VenoLah Formation (just over 60 percent of
the vells tap this aquifer), the Magothy-Baritan-Potomac formation produces
the most water. The two major vater supply concerns within the study

_area--the Glassboro and Pitman Vater Departments--both tap the latter

formation and each vithdravs a million gallons of ground vater a day.
i '
Regional Ground Vater Quality

The overall chemical quality of the ground wvater in Gloucester County is
good. The water generally meets the U.S. Public Health Service’s (1962)
suggested limits for dissolved solids; hovever, in some areas the wvater
carries objectionable amounts of cglcium and magnesium bicarbonate ("hard-
ness") as vell as iron and nitrate in solution and exhibits a lowv pH.

.
Bistorically, the concentration of dissolved solids in ground vater from
the Cohansey Sand is usually less than 100 mg/l. The iron concentration is
generally less than 0.5 mg/l and hardness is 50 mg/l or less. The most
undesirable feature of the sater is the iron content for vwhich the wvater
must be treated to be rendered suitable for many uses. A Cohansey well
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Table 1-7
Area Water Well Data Inventory
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| Table 1-7
Area Water Well Data Inventory
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sampled in 1981 wvas consistent vith the records of past vater quality with
an iron content of 0.43 mg/l and a pH of 5.8.

Tvo wells in the outcrop area of 'the Kirkwood Formation near Richwood and
Turnersville contained dissolved solids of 64 and 62 mg/l, iron 0.55 and
0.43 mg/l, nitrate 22 and 14 mg/l, and hardness of 28 and 20 mg/l (as total
calcium and magnesium), respectivgly.

Vells sampled from the Vincentown Formation up to 15 miles awvay from the
site shoved that the dissolved solids historically ranged from 86 to 173
mg/l, iron concentrations ranged from 0.16 to 2.4 mg/l, and hardness ranged
from 66 to 138 mg/l. Results of chemical analyses performed by the USGS on
nine vater samples from the Venonah Formation and Mount Laurel sand indi-
cated that the dissolved solids r?nged from 46 to 386 mg/l, iron ranged
from 0.2 to 5.6 mg/1l, and hardness ranged from 14 to 174 mg/l. Six analy-
ses of these nine samples indicated concentrations of dissolved solids and
iron less than 130 and 0.6 mg/l, tespectively, and five of the nine analy-
ses indicated between 70 and 100 mg/l of hardness. The concentrations of
the individual chemical constituents in these vaters varied considerably

and, from the data available, no single analysis may be considered typical
. of wvater from these formations (Hardt and Hilton, 1969).

As part of the onsite remedial deéign source vater investigation; ground
vater from the PRM and Mt. Laurel aquifers vere sampled and analyzed. The
ground vater from these aquifers vere found to be within the same range
found in the previous USGS chemical analysis. The data indicates the vater
is suitable for drinking vater use (CDM 1987).

Gloucester County performed a drinking vater analysis of tap samples from
the Borough of Pitman municipal vater supply wvell No. 4 (see figure 1-12)
in May, 1979. Samples vere analyzed for all parameters relative to the
Safe Drinking Vater Act, as vell as supplemental pesticides. All para-
meters analyzed vere determined to be within applicable maximum contaminant
levels (MCLs).

1-46
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The Technical Assistance Team (TAT) performed subsequent sampling of area
drinking vater vells for EPA priority pollutants in 1979 and found no con-
tamination evident at any location.

In September, 1983, five private vells in Pitman and tvo private vells in
Glassboro vere sampled and analyzéd by the Gloucester County Department of
Health. These results indicated that primary drinking vater standards for
iron vere exceeded in two of the Pitman wells and one Glassboro vell and
manganese limits vere exceeded in one Pitman well. One additional private
vell vas sampled in October 1983 by the County Department of Health. This
vell vas on a rental property 1dentified only as being in the Rough Acres
Campground. Analytical results from this wvell showed that none of the
primary drinking water standards were exceeded. In addition, no volatile

organic compounds vere detected.
1.3.7 BIOTIC COMMUNITY

The biotic community in the offsité area is comparable to most of
Gloucester County that is identif!éd as having a rural suburban land use.
-The most ecologically sensitive area in the county is the Pine Barrens
located to the southeast. The offsite area consists of streams, a lake,
and parks. These biotic habitats,“although limited in size, are designated
by definition of the Gloucester County Development Management Plan as
environmentally sensitive (Gloucester County Planning Department 1982).
These types of habitats are important for mahy reasons including their
support of fish and vildlife. Although the offsite area is limited in
size, its environmental importanceuis increased because of the open space
adjacent to the area in the form of agricultural lands.

Flora

it
L

The marsh in Chestnut Branch maintains a riparian habitat. Villow trees
are characteristic and predominant along the stream; but smaller trees,
shrubs, and grasses are als> closely aligned with them. Tree grovth is
generally closely spaced. Similar'to other riparian environments, ground
cover retains dead tvigs and leaves that are occasionally vashed out by the
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stream. Prior ecological surveys{reported, and present surveyé confirm,
the existence of large, dead trees in the marsh, and speculate that the
trees have been stressed duz to contaminants in the soil and vater.

Alcyon Park, Hollywood Dell Park and Betty Park contain typical suburban
park vegetation consisting primarily of lawn ground cover and a limited
number of ornamental shrubs and trees, such as pine, oak, maple, sycamore,
and elm. The moderate density residential area to the east of the offsite
areas similarly maintain ornamentél shrubs and trees. Agricultural lands,
including Zee’s orchards, occur to the vest and consist of apple and peach
tree orchards.

Vascular aquatic plants are generally limited to spatterdock (Nuphar) in
Alcyon Lake and milfoils in Zee Pohd. Seasonal phytoplanktonic algal sur-
veys performed by Rossnagel & Associates (1979) concluded that samples con-
tained lov species diversity and quantity, indicating poor water quality.
The plant genera identified are generally associated vith excessive nitrate
enrichment in vater bodies. The R?dian Corporation (1982) report con-
flicted with the previous investigétion. It shoved that the phytoplankton
populations exhibited high diversity and moderate-to-high densities. Plant
.blooms of pollution-tolerant species wvere not observed. The conflicting
results may be partially explainedfdue to the difference in the methodol-
ogy, biotic population during the yeats that vere surveyed, and the lack of
an ecologic comparative tool such as a "diversity index." A diversity in-
dex provides a direct comparison betveen biotic communities based on a com-
parison of the numbers of differenﬁ types of specific species and the sum
total population numbers of all different species.

Fauna

The faunal populations in the offsite area are qualitatively similar to
other stream and lake environments located in the rural suburban setting of
the Delavare River vatershei. Tvo aquatic investigations of Alcyon Lake
have identified the common :arp as the most dominant species in the lake.
No one investigative tool is optimaﬁ to adequately determine the number and
diversity of aquatic species such as fish. Three generally used techniques
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(seining, electrofishing, and gill netting) have been employed to identify
the fish populations in Alcyon Lake. The data shov that a variety of fish
are supported by Alcyon Lak2. Hovever, the common carp is not only more
populous, but also constitutes the greatest total biomass. Bluegill sun-
fish, pumpkinseed sunfish, and gizzard shad are also numerous. Game fish,
specifically large-mouthed bass, are present in the lake. The bass are
reported to originate from the overflov pipe to Zee Pond. Bass spawning in
Alcyon Lake wvas not observed, and the lack of adequate plant cover pre-
tludes spawvning (Rossnagel & Associates 1979). In addition, an over
population of carp vill adversely affect bass spavning. Table 1-8 below
shovs the observations made durindtthese investigations.

TABLE 1-8
ABUNDANCE AND AVERAGE VEIGHT OF FISH IN ALCYON LAKE

Rossnagel & Associates Radian Corporation

Percentage Percentagec
1979 of relative 1982 b of relative Average
Species Total? abundance Total abundance veight
(grams)

American eel 2 0.1 12 10.5
Gizzard shad None ,None 8 7.0(30.5) 215(200)
Common carp 1,232 '68.9 14 12.3(61.1)  447(257)
Brown bullhead None ‘None 5 4.4 437
Creek chubsucker None None 2 1.8 5
Large~mouthed bass 7 - 0.4 7 6.1 130
Bluegill sunfish 451 25.2 43 37.7 4
Pumpkinseed sunfish 91 3.1 16 14.0 4
Black crappie None None 7 6.1 84
Calico bass 5 0.3 None None None
Catfish 1 <0.1 None None None

8Total number seined.

bCombined numbers based on 2lectrofishing and gill netting.

cPercentages in parentheses are revised estimates based on overnight gill net-
ting, vith the remaining parcentage distribution of other fish not reported.
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The predominance of the common carp over other fish may be attributed to a
number of factors. Common carp are generally considered a nuisance fish,
especially in areas where efforts are being made to introduce new game spe-
cies. In other cases, it is difficult to maintain game fish wvhere common
carp have become prevalent. Catﬁ have a relatively high reproductive capa-
city. They are also more tolerant of nutrient enrichment and exhibit
benthic feeding behavior that disturbs sediments, clouding the water and
disturbing other organisms shariﬁg their habitat. The accumulation of silt
and sediment promotes the establishment of carp fish. Diminished ground
vater recharge from artesian springs belov the lake also limit the volume
of fresh recirculated vater. Thﬁre is also a lack of protective vegetative
cover. The continued seepage of LiPari Landfill contaminants into Alcyon
Lake and continued eutrophic conditions further contribute to wvater quality
that is not optimal for the support of a more diverse lake fauna.

The predominance of carp in Aicyén Lake is indicative of poor water quality
conditions. Howvever, the history of point and nonpoint contaminant sources
makes it difficult to attribute the cause for the predominant establishment
of carp in the lake to any one factor. However, once carp are established,
re-establishing other fish vithout a carefully monitored vater management
plan is difficult.

Semiaquatic and terrestrial invertebrate organisms found in the offsite
areas are listed in table 1-9,

Threatened and endangered species that could potentially use habitats in
the Borough of Pitman area have hot been observed. Environmental dis-
turbances and perturbations associated vith man’s use of the land have
likely driven them avay or destrﬁyed their habitat, if they ever occupied
these local habitats.
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TABLE 1-9
TERRESTRIAL AND SEMIAQUATIC INVERTEBRATE ORGANISMS IN ALCYON LAKE

Amphibian Bird Mammal Reptile
Bullfrog Canada goose : Chipmunk Garter snake
Leopard frog Mallard duck Eastern cottontail Vater snake
Tree frog Domestic vhite duck Grey squirrel Black snake

Vhite egret Opossum King snake
Great blue heron Raccoon Painted turtle
King fisher Musk turtle
Starling ‘ Snapping turtle
Mourning dove

Sparrov

Blackbird

Voodpecker

Source: Rossnagel & Associates 1579

1.4 OFFSITE REMEDIAL INVESTIGATIONS

The remedial investigation for thé offsite LiPari Landfill area vas under-
taken to obtain the data needed to define the nature and extent of offsite
contamination and to support the development and evaluation of offsite N
.remedial alternatives as part of the offsite feasibility study necessary to
complete offsite remedial action at the LiPari Landfill.

1.4.1 REMEDIAL INVESTIGATION OBJECTIVES

The field vork associated vith the REM II team’s offsite remedial investi-
gation vas conducted in two phases. The first phase vas conducted betveen
February and July 1985 after the completion of a reviev and summary of all
available data to detail the folloving:

o Chronological history of operations, response actions, and
enforcement actions at the site

o Information on environmental setting of the site

o Nature and extent of the problem at the site

o Known or potential problems with existing data

o Data gaps
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The second field investigation phase vas conducted betveen the spring of
1986 and 1987, subsequent to the identification of further data gaps
caused, in part, by laboratory erfot and subsequent to public request for
additional information during public meetings held on July 12, 1984,
January 23, 1985, and December 18, 1985, and the public availability
session held December 19, 1985. '

For environmental and public health purposes, a list of indicator con-
taminants vere identified during the preparation of the onsite RI/FS as
representative of the leachate observed within the LiPari Landfill.

In the offsite RI, several types of media vere sampled; thus a nev list of
indicator chemicals was developed |(see table 1-10, Chemicals of Concern).
The indicator list vas revised, i? part, to reflect multimedia transport
behavior that vas not applicable during the onsite remedial investigation/
feasibility study. The indicator chemicals for the offsite risk assessment
vere selected in accordance with methodology developed by EPA (EPA, 1986)
to conduct health assessments for Superfund sites. To select the approp-
riate indicator chemicals, chemicals present above background levels vere
identified. Additional selectioniCriteria included toxicity, mobility, and
persistence in the environment. Offsite data collected during CDM’s reme-
dial investigation vere evaluated and the chemicals vere selected based on
indicator scores, frequency of occurrence of the contaminant in the sample,
the chemical behavior in the envi;onment, and the importance’of the media
in which the contaminants vere found vith respect to potential exposure.
Because there are other contributing sources of contamination in the vici-
nity of the LiPari Landfill, the indicator chemical selection for this off-
site study included only chemicals‘that vere detected on site of the land-
fill. The nev offsite RI included a list of fourteen indicator chemicals,
vhich vas similar to the onsite list except that ethylbenzene, xylene,
chloroform, 4-methyl-2-pentanone, and zinc vere included and methylene
chloride, phenol, selenium, and silver vere excluded. These indicator
chemicals vere used to trac2 the t}ansport of LiPari Landfill-related con-
taminants to the offsite ars2as considered in the field remedial investiga-
tions.
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TABLE 1-10

CHEMICALS OF CONCERN

Chemical Carcinogen Use Entry route
Volatile organics:
Benzene Known As a solvent; manufacture Inhalation,
human hof detergents, explosives, ingestion,
pharmaceuticals, dyestuffs; skin and eye
constituent in motor fuels contact
Chloroform Suspected Fluorocarbon refrigerants, Inhalation,
human fluorocarbon plastics, and ingestion
Known ‘solvent, fumigant,
animal insecticides
{
1,2-Dichloroethane Suspected Used as a solvent and Inhalation, in-
human cleaning and degreasing gestion, skin
Known agent and eye contact
animal
Ethyl benzene No As a solvent; inter- Inhalation, in-
mediate in styrene gestion and ab-
production sorption irri-
' tant to skin
and eyes
4-Methyl-2-pentanone Unknown Used as a solvent for Inhalation,
(methyl isobutyl paints, varnishes, and ingestion
ketone) nitrocellulose lacquers
Toluene No Manufacture of benzene; Inhalation,
paints and coatings; solvent for
component of automobile percutaneous
and aviation fuel absorption of
‘ liquid inges-
tion, skin and
eye contact
Xylene No Aviation gasoline, solvent Inhalation, in-
for alkyl resins, lacquers, gestion
rubber cement
Base-neutral
extractable:
bis(2-chloro- Suspected Used in the manufacture Inhalation,
ethyl)ether human of paint, varnish, lac- . percutaneous
Knovn quer, and finish remover; absorption, in-
animal solvent gestion, skin

-

and eye contact
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- TABLE 1-10
(continued)

CHEMICALS OF CONCERN

Chemical Carcinogen Use Entry route
Arsenic Yes Used as insecticide and in Inhalation
manufacture of pharmaceuti- and ingestion
cals; used in pigment pro-
duction and the manufacture
- of glass, used as an alloying
agent-often vith copper
Inorganic metals:
Chromium Yes, if Used in plating operations; Inhalation,
valence copper stripping, aluminum ingestion,
is +6. anodizing, as a catalyst, eye and skin
No, if +2 in organic synthesis and contact
or +3. in photography
Lead No Used as pigment in paints and Inhalation of
varnishes, used in petroleum dust or fumes,
industry, used in halogena- skin and eye
tion, sulfonation, extraction contact
and condensation processes
Mercury No Used in plating operationms, Inhalation, skin
in paint's and pigments, in absorbtion, eye
the preparation of drugs and and skin contact
disinfectants in the pharma-
ceuticall industry, and as a
chemical reagent
Nickel Known Used in electroplating, ano- Inhalation of
animal dizing, casting operations; dust or fumes,
in manufacture of magnetic ingestion, eye
tapes, batteries, enamels, and skin contact
ceramics; used as an inter-
mediate in the synthesis of
acrylic esters for plastics
Zinc No Alloys, Lalvanized iron and Inhalation of
other metals, automatic mists or fumes;
parts, fungicides, electro- ingestion, eye
plating and skin
‘ irritant
(47)
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The investigation categories are briefly summarized below.

Surface Vater, Sediment, anj Soil Investigations. Chestnut Branch, the

adjacent marsh, Rabbit Run, and Aicyon Lake are currently contaminated with
a variety of pollutants originating from the LiPari Landfill, and other
point and nonpoint sources. Therefore, surface vater and sediment samples
vere collected from Zee Pond, Alc;on Lake, upstream and downstream tribu-
taries, control locations upgradient of Alcyon Lake, and Glen Lake (an
upgradient source of vater that drains into Alcyon Lake).

The objectives of these investigations vere to determine the extent of con-
tamination and to differentiate betwveen LiPari Landfill and other contami-
nant sources.

Surface and subsurface soil samples vere collected in the marsh west of
Chestnut Branch to generally deter&ine the extent of contamination in this
area. A nonintrusive geophysical survey £ufther delineated the areal and
vertical extent of contamination. However, confidence in the geophysical
data vas lov therefore the volume estimate was based on soil, ground wvater,
‘and air data results. Control soil samples vere taken from upgradient
areas east of Chestnut Branch and from park soils.

In addition, previously uninvestigated areas of concern wvere identified.
Alcyon Park and Betty Park lake frontages, along with Hollyvood Dell Park
and the marsh area east of ChestnuthBranch, vere identified as potential
contamination sources resulting from the overflow of contaminated surface
vater (lake or stream origin) during flooding seasons. Accordingly, sur-
face and subsurface soil samples vefe collected at each of these locations.
Subsequent to a recommendation from the Agency for Toxic Substances and
Disease Registry (ATSDR 1985), the EPA FIT obtained additional samples from
the parks and the lake frontage residential properties since pesticides
unrelated to the LiPari Lanifill had been detected (NUS 1986, ATSDR 1986).

The GCUA sever trunkline was identif&ed as a potential contaminant source
east of Chestnut Branch because of the potential for pipeline exfiltration.
Additionally, the trunkline gravel bed could also serve as a conduit for

1-56 079



transporting LiPéri Landfill-contaminated ground vater. The trunkline
vells vere installed to determine 'the potential for contamination and
define the local ground vatar flow regime,

The contaminants identified during the investigatibn vere subsequently eva-
luated on the basis of risk to public health and the environment.

Bydrogeological Investigation. Contaminants from the LiPari Landfill have
been identified in the Cohansey and Kirkwood aquifers beneath the landfill.

The objectives of the hydrogeological investigations were to establish the
extent of offsite contamination in”the Cohansey and Kirkwood aquifer, to
further define the ground vater flowv regime, and to establish the potential
for contamination of lower aquiferﬁ. Numerous field activities wvere per-
formed to meet the objectives including soil boring sampling and strati-
graphic interpretation; installation and sampling of monitoring wells in
the marsh east and vest of Chestnut Branch, along Hovard Avenue, and north
of the confluence of Chestnut Branch and Rabbit Run; ground water and sur-
Tace vater elevation measurements; and field and laboratory hydrogeological
tests to define soil permeabilities.

Vater Well Supply Investigation. The objectives of the private well and

municipal vell investigation were to identify the vater wells in the area
and to determine whether priority pollutants exist in these local wvater
vell supplies. If contaminants wvere detected in the vells samples, the
concentrations vere compared to applicable drinking water standards to
determine vhether a potential risk to public health or the environment
exists. The vater in each of the vells sampled vas found to comply with
existing state and federal vater quility criteria.

Air Quality Investigations. Several potential emission sources occur on
the onsite and offsite boundaries ofkthe LiPari Landfill. The onsite air
quality investigations were to have been addressed in the onsite RI/FS.

Hovever, the results vere not available in time for inclusion in that re-
port. Accordingly, this arza of the investigation is addressed in the off-
site RI/FS. The objectives of the air quality investigations are listed
below: '
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0 Measure toxic volatile organic substances and emission rates
released from the onsite landfill gas vents and determine
vhether they exceed applicable NJDEP air quality standards.

o Estimate contaminant concéntrations in adjacent residential
areas under a variety of #eteorological conditions by conduct-
ing air dispersion modeling. This was to be accomplished by
estimating the emission rates of potential volatile organic
compounds (VOCs) originating from the Chestnut Branch marsh
and Alecyon Lake over a limited monitoring period (2 veeks).
The preliminary data vere to be evaluated on the basis of po-
tentially acute and chronic public health risk to determine
the need for a comprehensive long-term monitoring program.

o Determine the difference in emission rates from the marsh and
exposure concentrations at| selected receptors caused by poten-
tial remediation practices!, such as excavation (soil distur-
bance), so that remediation contingencies can be established
to offset potential public health risks.

The contaminant exposure assessments resulting from the air quality dis-
persion computer modeling were used in the "no action" risk assessment
report to evaluate the potential public health risk from the inhalation of
airborne contaminants, in the event that present conditions continued to
exist vith no remedial actions.

1.4.2 REMEDIAL INVESTIGATION CONCLUSIONS

Contamination of the offsite areas was evaluated vith respect to the off-
site RI indicator chemicals listed in table 1-10., These chemicals of con-
cern vere detected on the LiPari site, and their presence in offsite areas
indicates contamination potentially?attributable to the LiPari Landfill.
Vhen evaluating the level of contamination relative to background, concen-
tration values vhich vere above background vere considered significant
enough to attribute it to potential contamination from LiPari.

Surface Vater, Sediments, and Soil

Chestnut Branch Marsh. Soil samples vere collected from Chestnut Branch
marsh. The sites of the soil samples are illustrated in figures 1-13 and
1-14. Tvo soil samples ver: collected at sampling locations WCB 1-5 at

depths of 0 to 6 inches and 18 to 24 inches, and at 6-12 inches for samp-
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ling stations GP 1-15. This type of sampling event delineates the extent
of vertical contamination of soil in the offsite area. Table 1-11 indi-
cates the organic compounds detecfed in the marsh soils above background
conditions vere benzene, chloroform, bis(2-chloroethyl)ether (BCEE), 1,2-
dichloroethane, ethylbenzene, 4-mgthy1-2-pentanone, toluene, and total
xylenes. Toluene and 4-methyl-2-pentanone were also detected in background
soils. The indicator inorganic compounds found in the soils exceeding the
overall mean concentration for baékground soils consisted of zinc¢, lead,
mercury, nickel, and arsenic. Nofably, all the indicator metals vere
detected in background soils. In the public health evaluation, ingestion
of arsenic vas identified as posing a risk under a reasonable maximum
exposure scenario. The REM II risk assessment also suggested a potential
carcinogenic risk greater than 10'? vas associated vith chronic exposure
(70 years of inhalation) to benzeng, BCEE, and 1,2-dichloroethane through
inhalation. A discussion on the public health evaluation follows in
section 1.5.

Chestnut Branch. Surface vater and sediment samples for Chestnut Branch

vere collected upgradient and dovngradient of the leachate seepage from the
LiPari Landfill. The location of ghese samples is illustrated in figures
.1-15 and 1-16. A summary of surface wvater and sediment sample results are
given in tables 1-12 and 1-13. bis(2-Chloroethyl)ether, chromium, zinc,
and lead vere detected at sample station SW-06, the confluence of Chestnut
Branch and Rabbit Run. Lead exceeded the ambient water quality criteria
(MCL = 50 ug/l) for human health; it was not considered a risk, hovever,
since the stream is not for dtinkin§ vater.

In the sediment analysis, the presence of indicator organic compounds vas
not confirmed in the stream between the landfill and Alcyon Lake. Benzene
vas detected dowvngradient of the spillvay. Hovever, it vas also present in
the same order of magnitude at the upgradient sampling location. The.
indicator inorganic compounds of concern that were elevated above back-
ground vere chromium,
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TABLE 1-11
LIPARI LANDFILL INDICATOR CHEMICALS ELEVATED ABOVE BACKGROUND - CHESTNUT BRANCH MARSH SOILS

‘ Background Marsh
indicator __Sampling Site BP-182/AP-1/ECB-58 6" _ Sampling Site WCB-1-5/GP - 1-15
chemicals 6 inches 18 inches Max ® 6 Inches 18 Inches 12 Inches Mean Max
Organics: (ug/kg) (ng/ko) (ugkg) (nghg) (ngkg) (ng/ko) (ug/kg) (ngkg)
Benzene ND ND NO 59 2 05 124 100
Chloroform ND ND ND ND ND 29 19 14
hig(2-Chioroethyl)ether ND NO ND ND 1375 1384.5 1094.7 7400
1,2-Dichioroethane ND ND ND ND ND 57 34 99
Ethylbenzene NOD ND NO 56 26 ND 164 160
4-Methyi-2-pentanone 0.4 NOD 2 s 5.2 ND 1.7 19
Total xylenes ND ND ND 103.3 1419 0.2 469 600
Toluene 0.2 ND 1 ND ND 0.9 05 6
Metals: (mg/kg) (mgkg)  (mg/g) (mg/kg) (mgikg) (mg/kg) (mg/kg) (mg/kg)
Chromium 1.2 109 400 27 4.9 RD 15.7 78
Nicke! ND 11.4 41 71.6 286 3 219 112
Lead 30.7 38.4 130 156.6 (52.1) 89.3 ' 95.6 424
Mercury ND RD RD 0.13 (0.1) 0.1 0.1 05
Arsenic 08 55 22 143 (2.9) 1.9 105 65.5
Zinc 164 147 36 90.8 35.2 1105 95 325

* Background soil samples include samples taken east of Chestnut Branch and in the non-flood zone areas of Alcyon Lake Park and Betty Park.
* Maximum concentrations represent the highest concentration detected at 6 and 18 inches. The marsh maximum includes the 12 inch sample as well.

() - Did not exceed background.
ND - Not detected
RD - Rejected data

*All numbers represent means except maximums. The mean is calculated by summing the sample concentrations within a specified area divided by the number of samples
taken in the area. Duplicate samples are counted as one sample and the average ol the two concentrations is used in calculating the mean. Nondetected chemicals were
counted as zeros in calculating the mean.
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TABLE 1-12
LIPARI LANDFILL INDICATOR CHEMICALS ELEVATED ABOVE BACKGROUND - LAKE AND STREAM SEDIMENTS
Background -Streams Chestnut Branch Rabbit Run Background -Lakes Alcyon Lake
Sampling Site Sampling Site Sampling Stite Sampling Site Sampling Site
indicator SE-01028 09 SE-05 & 06 SE-07808 SE-264 27 SE-19-21 81-B4 (0-6 In.)
Chemicals Mean’ Max Mean Max Mean Max Mean Max Mean Max
Organics: (ng/g) (ng/kg) (ng/kg) (ng/kg) (ngkg) (ng/kg) (ng/o) (ng/kg) (ng/g) (ng/kg)
Benzene 9.1 96 x * 3 * ND ND ND ND
Chlorolorm ND ND NO ND ND ND ND ND 15 1
bis(2-Chloroethyl)ether ND ND  { * 625 250 ND NOD ND NO
1.2-Dichioroethane ND ND ND NOD ND ND ND ND ND ND
Ethylbenzene ND ND ND ND ND _ND ND ND._ ND.. ND
4-Methyt-2-pentanone ND ‘ND ND T ND ND ND ND ND ¢ ¢
Total xylenes ND ND ND ND ND ND 11 22 ND ND
Toluene ~ ® ND ND x n * ® ND ND
Metals: (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/g) (mg/kg) (mg/kg)
Chromium 23 6.0 6.3 12 (2.1) 42 s 93 38 156
Nickel ' 1.8 1" ND ND ND ND 45 70 171 7
Lead 396 187 452 129 (14.9) 38 951 1,440 109.1 597
Moercury ND ND ND ND 0.06 0.12 ND ND 0.22 1.1
Arsenic ND ND ND ND ND ND ND ND 6.6 67
Zinc 94 14 189 36 15.3 3 853 1,090 193.2 522

*The mean is calculated by summing the sample concentrations within a specified area divided by the number of samples taken in the area. Duplicate samples are counted as
one sample and the average of the two concenirations is used in caiculating the mean. Samples that did not pass QA/QC were not included in calculating the mean. Nonde-

tected chemicats were counted as zeros In calculating the mean. if only two samples were collecled the mean reported is actually the lowest conceniration detected.

() - Did not exceed background

ND - Not detected
* - Did not pass QAVQC
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TABLE 1-13
LIPARI LANDFILL INDICATOR CHEMICALS ELEVATED ABOVE BACKGROUND LAKE AND STREAM SURFACE WATER
Background - Streams Chestnul Branch Rabbit Run Background - Lakes Alcyon Lake
indicator Sampling Site SW-01/0209 Sampling Site SW-058 08  Sampling Site SW-07808  Sampling Site SW-26 & 27 Sampling Site SW-10
Chemicals Mean* Max Mean Max ‘Mean Max Mean Max Mean Max
Organics: (ng/) (ng/) (ng/) (nof) (no/) (ngn) (ng/) (ugn) (ng/ (uon)
Benzene ND ND ND ND ND ND ND ND ND ND
Chioroform ND ND ND ND ND ND ND NO ND ND
bis(2-Chioroethyl)ether ND ND 94 30 454 87 ND ND 17 12
1.2-Dichlorogthane ND ND ND ND ND ND ND ND ND NO
Ethylbenzene ND ND ND ND ND ND ND ND ND ND
4-Methyl-2-pentanone ND ND ~ND. _ _.ND_ -ND . NDO ND -- ND “ND ND
* Totalxylsnes~ =~ ND ND NO ND ND ND ND ND ND ND
Toluene ND ND g ] x * ] ND ND ND ND
Metals:
Chromium ND ND 28 14 1.0 58 9.7 98 |
Nicke! 16 14 {(1.3) 8 ND ND ND NO ND ND
Lead 39 17 18.1 82 9.3 28 7 14 15 17
Mercury ND ND ND ND ND ND ND ND 0.07 0.2
Arsenic ND ND *  ND ND 1.7 10 ND ND ND ND
Zinc 8.1 8.1 90 90 M43 49 * x *

“The mean is calculated by summing the sample concentrations within a specified area divided by the number of samples taken in the area. Duplicate samples are counted as
one sample and the average of the two concentrations is used in calculating the mean. Nondetected chemicals were counted as zeros in calculating the mean.

( ) - Did not exceed background.
ND - Not detected
# - Did not pass QANQC



lead, and zinc. Bovever, no samp}e exceeded the maximum value observed in
the background samples. Mercury vas detected in the sediments dovngradient
~of the spillvay.

Rabbit Run. Organic and inorganic contaminants vere detected in the vater
and sediments of Rabbit Run. The sites of the samples collected are illus-
trated in figures 1-15 and 1-16. Egig(z-ChIOtoethyl)ether, lead, chromjum,
zinc, and arsenic vere found in the wvater in concentrations exceeding back-
-ground levels (see tables 1-12 and 1-13), bis(2-chloroethyl)ether and mer-
cury vere not detected in any of fhe background samples. The presence of
bis(2-chloroethyl)ether in the sediments and surface vater indicates Rabbit
Run has been impacted by the LiPari Landfill.

Alcyon Lake. The location of sediment samples obtained for Alcyon Lake are
illustrated in figures 1-15 and 1-16. The investigation at Alcyon Lake
included a surface and subsurface sediment analysis to determine the depth
of contamination present at the lake bottom. Indicator organic compounds
detected at the sediment bottom of ithe lake above background concentrations
include chloroform (see table 1-12). The inorganic indicator chemical com-
pounds arsenic and mercury vere found in dowvngradient sites, but not upgra-
dient sites. These metals vere also detected in the background subsurface
soils. Therefore, vhile these metals could be transported locally to sedi-
ments by soil erosion, it is likely‘that they are not characteristic of the
sediments in the area not impacted by the landfill.

Mercury and lead and other metals vere also found in the wvater samples of
Alcyon Lake along with bis(2-chloroethyl)ether. The LiPari Landfill
appears to be contributing these contaminants, hovever, lead is also intro-
duced into the lake through urban rdéoff and upgradient streams. Mercury
is present at levels that violate Federal Vater Quality Criteria for sur-
face vaters.

Surface vater concentrations of merc&ry and BCEE exceeded the human health
criteria for consumption of fish. The risk assessment performed by the REM
I1 team, hovever, wvas based on assumﬁtions for fishing specific to this
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community, and it concluded that a potential risk exists for consumption of
BCEE contaminated fish, but not for mercury. The risk assessment indicated
that sediments do not pose a public health risk.

Parks Surrounding Alcyon Lake. Soil samples were collected at 6- and
18-inch intervals in Betty Park, Alcyon Park, and Hollyvood Dell Park from
areas that could be affected by Aleyon Lake flooding. The collection sites

are identified in figure 1-17. The only park in vhich indicator organic
compounds vere detected vas Betty Park (see table 1-14). Toluene and
Xylene vere detected in one subsurface soil sample, but not at the surface.
Toluene also exists in background streams discharging to Alcyon Lake. The
absence of indicator organic compounds an order of magnitude above back-
ground and the presence of certain PAHs and pesticides in the flooded areas
of the three parks suggests the origin of the organic contaminants cannot
be definitely linked with the landfill.

The indicator metals arsenic, chromium, nickel, lead, and zinc wvere also
detected in the flooded (as vell as nonflooded background soils) areas of
the park. Mercury vas not detected in the park soils. The mean soil con-
gentrations of samples in the flood#prone areas exceed the background con-
centrations for nickel, lead, arsenic, and zinc in Alcyon Park and Holly-
vood Dell Park. Only zinc vas exceeded in Betty Park. Chromium was not
exceeded in any of the parks. Unlike Chestnut Branch marsh wvhere soils are
in the direct path of contamination, the soils of the three parks investi-
gated are not similarly affected. The flood zone for Alcyon Lake did
indicate that contamination of the parks from flooding is possible. How-
ever, flooding in the area is very infrequent; thus the opportunity for
soil to be contaminated is minimal. The absence of contaminants such as
bis(2-chloroethyl)ether and mercury indicate that there is no definite in-
dication that the parks have been contaminated as a result of flooding with
contaminated surface vater from Alcyon Lake.

The risk assessment performed for the parks identified a risk associated
vith an exposure to arsenic in the soil under both the average and reason-
able maximum exposure scenario. In addition, an inadequate margin of
safety may exist for exposure to lead in the parks under the maximum
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TABLE 1-14

LIPARI LANDFILL INDICATOR CHEMICALS ELEVATED ABOVE BACKGROUND - PARK SOILS

. Background Belty Park Alcyon Park Hollywood Dell Park
Indicator Sampling Shes BP-1 8 2AP-1/ECB-58 8 _Sampling Sites BP-A'S8_  Sampling Sites AP-2/455 Sampling Sites HD-1 8 2
Chemicals Ginches 18 Inches Max?® 6 inches 18Inches Max 6inches 18Inches Max Ginches 18inches Max
Organics: (ngkg) (ngkg) (ughg) (ugkg) (nokg) (uokg) (ngkg) (ugkg) (nghkg)  (mgka)  (ngkg)  (ughkg)
Benzene ND ND ND ND ND ND ND ND ND ND ND ND
Chloroform ND ND ND ND ND ND ND ND ND ND ND ND
bis(2-Chloroethyl)ether ND ND ND ND ND ND ND ND ND ND NO ND
1,2-Dichloroethane ND ND ND ND ND ND NO ND ND. ND ND ND
Ethylbenzens ND ND ND ND ND ND ND ND ND ND ND ND
4-Mathyl-2-pentanone 0.4 ND 2 ND ND ND ND ND ND ND ND ND
Total xylenes ND ND ND ND 08 3.0 ND ND ND ND ND ND
Toluene 0.2 ND 1 ND 0.3 1 ND ND ND ND ND ND
Metals: (mgkg) (mghg) (mghg) (mghg) (mghkg) (mghkg) (mghg) (mghkg) (mghg) (mgkg) (mgha) 9)
Chromium 1.2 109 400 13 (22) 20 333  (208) 41 29 (47.3) 69
Nickel ND 114 41 1.95 1.48 78 1A (5.5) 22 8 15.3 31
Lead 30.7 384 130 (24.3) (17.1) 4 72 (20.7) 190 785 (23.9) 115
Mercuty ND ® * ND ND ND ND ND ND ND ND ND
Arsenic 08 55 2 1.23 ND 49 203 1.2 61 32 103 64
Zinc 16.4 14.7 36 50 9.4) 132 63.4 as 1 30 (9.6) 60

() - Did not exceed background
ND - Not detected

. *Maximum concentrations represent the highest concentration detected at 8 and 18 inches,

The mean is calculated by summing the sample concentrations within a specitied area divided by the number of samples
taken in the area. Duplicate samples are counted as one sample and the average of the two concentrations is used in calculaling the mean. Nondetected chemicals were
oounted as zeros in calculating the mean.



exposure scenario. Comparable risks associated with these metals also
exist in the background soils, indicating that the problem is no greater
than in soils not impacted by the LiPari Landfill.

Bydrogeology

The LiPari Landfill and the surro&nding offsite area are underlain by
strata dipping gently tovards the southeast. The near surface stratigraphy
consists of alternating layers of sand, silt, and clay represented by the
Cohansey, Kirkvood, Manasquan and Vincentown Formations. Distinct zones
have been identified in the Kirkwood and Cohansey Formations based upon
textural differences. Thesz units consist of the Kirkvood Sands and Clay,
and the upper and lowver Cohansey Sands. A geologic cross-section depicting
the stratigraphy from vest of the landfill to Chestnut Branch is illus-
trated in figures 1-18 and 1-19.

The Cohansey and Kirkwood Sands are aquifers with horizontal and vertical
flov components in the site vicinity. The lowv transmissivity of the
Kirkvood, howvever, limits its effeétiveness as a source of ground vater.

The hydraulic connection betveen the Cohansey and the Kirkwood aquifers

occurs across the Kirkvood Clay, which acts as an aquitard. The hydraulic
gradient is dovnvard under the landfill containment system and upvard in
the marsh. A conceptualization of the ground wvater flow pattern is found
in figure 1-20. As is evident fromﬁthis figure and the cross-section, the
upper and lover Cohansey Sands are no longer present in the vicinity of
Chestnut Branch. This is the result of the meandering of the stream which
eroded these geologic units and deposited alluvium. Ground vater dis-
charges along the seepage face eastWof the landfill from the Cohansey
Sands. In addition the Cohansey/aliuvium is saturated by ground vater as a
result of the upwvard hydraulic gradieht in the marsh. Ground vater in the
Cohansey/alluvium both east and vest of Chestnut Branch flows towvard the
stream.

Ground vater samples taken at the marsh indicate that contamination exists
in the Cohansey and Kirkwooi aquifers. Figure 1-21 shovs the onsite and
offsite ground vater wvells present in the study area. A summary of the
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ground vater quality analysis of contaminants detected in the offsite wells
is presented in table 1-15. The summary table lists the maximum observed
chemical concentration for Zohansey and Kirkvood vells in the area vest of
Chestnut Branch, east of Chestnut hranch including Hovard Avenue vells, and
north of Rabbit Run.

Organic compounds present in the Cohansey wells which are attributable to
the LiPari Landfill are BCEE, chloroform, 1,2-dichloroethane, and 4-methyl-
2-pentanone, toluene and xylene. The extent of contamination in the
Cohansey is limited to the marsh. The only Kirkvood wvell east of Chestnut
Branch vith contamination typical of the landfill vas vell C-29. Vell C-29
is located at the confluences of Rabbit Run and Chestnut Branch. Rabbit
Run is apparently introducing contaminants to Chestnut Branch at this point
(see surface vater/sediment results). Previous discussions had centered on
the likelihood that localized diffusion in this area as being the cause of
the presence of contaminants in well C-29., Videspread contamination of the
Kirkvood Sand east of Chestnut Branch is unlikely howvever, since measured
heads east of Chestnut Branch indicate flov tovard the river.

Vater Vell Supply ‘

The remedial investigation concluded that vater quality in the Pitman
municipal vells and the private vells sampled is in compliance with

Federal Safe Drinking Water Act standards. As discussed in section 1.3.6
the remedial investigation indicated that the Manasquan and Vincentown
Formations are not jeopardized by contamination from the LiPari Landfill.
There is no indication that the contamination from the landfill has
migrated dovn to the deeper formations in the study area from which potable
vater {s dravn. Future contamination of the lower aquifers is remote since
they are overlain by several confining layers. The sites of the private
and public vells sampled arz shovn in figure 1-22.
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TABLE 1-15

A SUMMARY OF GROUND WATER QUALITY DATA
MAXIMUM CONCENTRATIONS OBSERVED IN OFFSITE WELLS

Cohansey Wells - Sampling Station

Wast of Chestnut Branch East of Chestnut Branch North of Rabbit Aun Howard Ave.
CP-5 CP-6 CP-6(d)CP-7 CP-8 C-27 C-3t C-32 C-33 C-33(d)CP-34 cP9 CP-10 C39 Cc-28 C-30
_ CONTRACTLABORATORY

BB534 BB539 BB535 BHB532 BB531 88541 BB529 BH184 BH187 BG461 BH188 BB512 BB542 BH194 BB543 BB545
indicator Chemicais ngMH (o) (oM (ugh) (o) o) (ugM (ug) (ugM) (rgM) (ugh) (ngM) (ng/l) (uoN) (ngM (uoN)
Organics:
Benzene - - - - - - . 5U 5U 5U 5U - - 5U - -
his(2-Chioroethyl)ether - - <20 290 8J - - 100 10U 10U 10U - - 10U - -
Chioroform - - - - 66J - - 5U 5U 5U 5U - - 5U - -
1,2-Dichloroethane - - - - 8,500 a8 - sU 5U 5U 5U - - 5U - -
Ethylbenzene - - - - - - 2) 5 S0 SU 5V - - 5U - -
4-Methyl-2-pentanone 430 50 8 - 8,300 7 6J 10U 10U 10U 10U - - 10U - .
Toluene - - - . 1305 - 3B 50 SU 50 S5V - 68 5V - -
Xylene - - - - 830 -- 44 5U 50 65U SU - . _5U - e

CONTRACT Lt ABORATORY

MBB785 MBB784 MBB787 MBB779 MB778 MBB?775 MBB773 BH484 BH485 BHE23  BH486 MBB953 MBB776 BH492 MBB799 MBB94!

gh) (oM oM oh (N o) (o) oM (g (M) (ug {rg)  (ugh  (pgM) ®gM ()
Metals:
Arsenic 3UR [6.4]JR 10UR 12 43R (89) 3UR 10U 10U 10U 10U 91 [43JR 10U 12 104
Chromium 1R ° ¢ 477 108R 106 [94]R 18 41 34 268 147 406R 20 ¢ 486
Lead ¢ * ¢ 1,140 °* ¢ ¢ ¢ ¢ ¢ 231J . * SUR ¢ ¢
Nickel (o} °* . 394 103 . [89] 25U 33 25U 278 135 206 [31) 82 222
Mercury d ¢ ¢ . * ¢ 0.16UR0.16UR0.16UR 0.75R . . 0.16UR ° .
Zinc ¢ 94 90 ¢ 91 * * 99U 33 35 139 * 88 19U * ¢

B8 Analyte was found in the blanks as well as the sample.

R Indicates spike sample recovery was not within control limits

J Indicates an estimated value for lenatively identitied compound
U Compound was analyzed for but not detected. Detection limit reported.

Data did not pass EPA quality assurance requirements.

{] The result is greater than the instrument detection limit, but less than the detection limit required by the contract.
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TABLE 1-15 .
A SUMMARY OF GROUND WATER QUALITY DATA
MAXIMUM CONCENTRATIONS OBSERVED IN OFFSITE WELLS

Kirkwood Wells - Sampling Slation

West of Chestnut Branch East of Chestnut Branch North of Rabbit Run Howard Ave.
K-10 K-11 K-12 c-29 K-14 K-16 K-8 K-9 K-13
f_ CONTRACT LABORATORY

BH196 BH197 BH198 BB528  BH189  BH190 BH192  BH193 BH191
Indicator Chemicals (uo/) (ugn) (ng/) (ng/) (no/) (ngn) (ng/) (ng/) (ng/)
Organics:
Benzene 25U 26000 sU 100J 5U sU 5U 5U sU
his(2-Chioroethyi)ether 13 §5,000 100 - 10U 10U 10U 10U 10U
Chioroform 25U 50000 SU - 5U 5U 5U su 5U
1,2-Dichioroethane 25U 14,000 SU - 5U sU sU sU 5U
Ethylbenzene 250 5,0000 SU - 5U 5U 5U 5U 5U
4-Methyi-2-pentanone 39J 10,600 10U 8.800 10U 10U 10U 10U 10U
Toluene 25U 5,700 5U - 5U 5U 5U 5U 50
Xylene 25U 50000 5U - 5U su sU sU 5U

CONTRACT LABORATORY ,

BH494  BH495  BH496 MBBB00 BH487  BH488 BH490  BH491 BH489

(/) (ngn) (ngn) (ng/) (ng/l) (ngn) (ngn) (ng) (ng/)
Melals:
Arsenic 10U 19 10U 3UR 10U 10U 10V 10U 10U
Chromium 60 7.8U 7.8V 106R 16 20 7.8U 13 16
Lead . SUR SUR y SUR SUR SUR SUR SUR
Nicke! [38) (28] 25U 7 25U (31} - 25U 25U . 25U
Mercury 0.16UR  0.16UR  0.16UR . 0.16UR  0.16UR 0.16UR  0.16UR 0.16UR
Zinc 19U 220 51 . 19U 19U 19U 19U 19U

R Indicates spike sample recovery was not within control limits

J Indicates an estimated value for tenatively identified compound

U Compound was analyzed for but not detected. Detection limit reported.

* Data did not pass EPA quality assurance requirements.

[]1 The result is greater than the instrument detection limit, but less than the detection limit required by the conltract.
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Air Quality

Chestnut Branch Marsh. Volatile air emission measurements vere performed

in the marsh. The emission measurements vere used to calculate the poten-
tial maximum long-term concentration at the fenceline boundary east of
Chestnut Branch by using the Point“Area Line (PAL) and Industrial Source
Complex Long Term (ISCLT) air models.

The predicted concentrations at the fenceline are listed below.

‘Maximum Long-Term3Concentration

Organic compound ' (g/m-)
Benzene 2.5 x 10
Toluene 1 x 107 6
Ethylbenzene 1.4 x 10 6
Xylene 3.2 x 10”
1,2-Dichloroethane 1.5 x 10~ 6
Tetrachloroethane 2 x 10'6
bis(2-Chloroethyl)ether 2.0 x 10
1,1,1-Trichloroethane 2 x 10 8
Methylene chloride 5 x 107

The predicted concentrations of benzene, bis(2-chloroethyl)ether, and
1,2-dichloroethane shov a potential public health risk greater than 10”7 -6
over a 70 year lifetime of exposure.

Landfill Gas Vents. The remedial investigation results indicated that

emissions measured from the on-site gas vents vere vwithin NJ Administrative
Code air standards for toxic volatile organic substances of 0.1 1lb/hr.
Accordingly, based upon this field investigation, remediation of these
vents does not appear varranted. An increase in emissions may occur during
the implementation of batch-flushing. Rovever, control measures to address
that scenario vill be addressed by the remedial design team. Consequently,
the gas vents vill not be discussed further in this offsite feasibility
study.

1-80
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1.5 PUBLIC HEALTH EVALUATION

1.5.1 BACKGROUND

A baseline or "no action" risk assessment vas performed to determine the
potential risks and hazards to human health from the LiPari Landfill off-
site areas in the absence of remediation of the area. The risk assessment
utilized methodologies and guidance provided by EPA in the Superfund Public
Health Evaluation Manual (EPA 1986); The first step is a screening process
that selects indicator chemicals--those chemicals judged likely to contri-
bute substantially to potential risks--from the large number of chemicals
that vere detected at the site. Tﬁe second step is a detailed assessment
of exposures. For each exposure pathvay, an exposure scenario is developed
and is used to predict the extent, frequency, and duration of exposures to
the indicator chemicals. The third step is a risk assessment, in vhich
potential exposures are compared vikh relevant health criteria to yield
estimates of potential public health risks. '

For potential carcinogens, the risks are estimated as probabilities. A
risk range of 1()'4 to 10"7 is used by EPA in Superfund risk assessments.
The risk level 10'6 is often used b; EPA as a bench mark. The risk
represents an excess risk assuming all individuals are exposed (i.e. 10'6
equals one excess case in one million exposed individuals). The risk is
related to intake at lov levels of exposure. For chemical mixtures, the

carcinogenic risks for individual chemicals are considered additive.

To assess noncarcinogenic effects from exposure to multiple chemicals, a
hazard index approach was used (EPA¥1986). The hazard indices are not
absolute measures of the potential risk to humans, but they do provide an
indication of the relative risk associated vith exposure to a mixture of
chemicals. A hazard index of <1 indicates that endangerment of human
health is unlikely to result from a given exposure; an index greater than 1
suggests a potential cause for concern.
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1.5.2 POTENTIAL RECEPTORS AT RISK

Exposure of humans to indicator chemicals released from the LiPari Landfill
is assessed by identifying the concentrations of indicator chemicals in
environmental media and estimating the dose to a human receptor from each
medium. The potential hazards posed by chemicals released into the
environment are dependent upon the extent of contact betveen the receptors
and the chemicals. The potential for exposure is influenced by vhere,
vhen, and hov much of the chemical contaminants are released, and in their
movement and changes in air, vater, soil, and biota relative to the loca-
tion of the receptors. Although institutional or site access controls such
as fencing exist, the publiz health evaluation vas performed under the
assumption that these controls are not effective.

The public health risks associated with exposure of human receptors to
offsite LiPari indicator chemicals are estimated based upon the folloving
exposure pathways: direct contact vith leachate-seep-area soils, direct
contact with park soils, swimming in Alcyon Lake, ingestion of fish from
Alcyon Lake, and inhalation of ambient air downwind from the leachate seep
-area. The exposure pathwvays vere defined using conservative assumptions
(i.e., assumptions that tend to overestimate exposure), so that the final
estimates of exposure will be near to or higher than (often much higher
than) the upper end of the range of actual exposures. For this reason, the
risk estimates are unlikely to underestimate the actual risk, and may
considerably overestimate risk.

1.5.3 PUBLIC HEALTH EVALUATION CONCLUSIONS

The total risks (carcinogenic and noncarcinogenic) associated with the
exposure pathvays are summarized in table 1-16. A potential for excess
lifetime cancer risks (upperbound) greater than 10'6 is posed by exposure
to the maximum concentratioa of arsenic detected in one soil sample in the
marsh vest of Chestnut Branch. The results of the organic chemical samp-
ling and analysis indicate that thézpark soils have probably not been
contaminated by the LiPari Landfilﬁ} Arsenic is present in the soils of
all three parks at concentrations pbsing risks greater than 10'6 under

j-sz
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TABLE 1-16

RISKS ASSOCIATED VITH EXPOSURE TO OFFSITE LIPARI LANDFILL INDICATOR CHEMICALS

Exposure scenario

Average

Lifetime excess

Razard index of

Reasonable maximum

Lifetime excess

Bazard index of

near the Hovard Avenue
security fence

cancer risk noncarcinogenic cancer risk noncarcinogenic
Exposure pathwvay (upperbound) risk (upperbound) risk
Direct contact vith soils: 8 6
Leachate seep area 2 x 10'5 .0002 (<1) 4 x 10-4 .04 (1)
Parks (screening assessment) 1 x 10'6 .1 («1) B x 10-6 4
Background Exposure 4 x 10 NQ 3 x107 - NQ
. to--arsenic in local soils - '
Svimming in Alcyon Lake 1 x 10—7 .004 <1) I x lO'7 .009 (<1)
Consumption of fish 5 x 1077 .04 (<1) 4 x 1078 .3 (<1)
from Alcyon Lake
Inhalation of ambient air no¢®) no(®) 6 x 107t .006 (<1)

NQ - Not quantified

3 The average scenario vas not quantified due to:the conservative assumptions
modeling and for the exposure conditions.

(28)

See text for details.
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conditions and assumptions used for the maximum exposure scenarios, and for
Alcyon Park under the average scenario. Hovever, the lifetime excess
cancer risks (upper bound) posed bf exposure to arsenic in park soils are
roughly equivalent to risks posed by exposure to background soil concen-
trations under similar conditions. 1In Alcyon Park and Hollywood Dell Park
(but not Betty Park), the maximum concentration of lead could present a
diminished margin of safety for exeosure to lead, assuming the conditions
presented for the reasonable maximum exposure scenario. In addition, lead
is ubiquitous in the soils of an urban environment.

Consumption of fish containing BCEE from Alcyon Lake would result in excess
lifetime cancer risk (upperbound) greater than 10~ -6 only under the assump-
tions of the reasonable maximum exposure scenario. This scenario is
somevhat conservative, hovever, due'to the lack of a sport fish population
in Alcyon Lake and the closing of the lake to fishing in 1979.

Inhalation of ambient air containing volatilized organic indicator chemi-
cals vas modeled for receptor points near Howvard Avenue and the fenceline
east of Chestnut Branch. This prelfminary modeling for screening indicated
that a risk greater than 10'6 wvould result from lifetime inhalation of
volatilized compounds, based upon the conditions and assumptions of the
modeling and the conservative exposure scenario. The PHE indicated poten-
tial public health risks exist for BCEE, 1-2,-dichloroethane, and benzene.
BCEE vas predominantly responsible for elevating the risk. The ATSDR
(1985) indicated that based on the data revieved for the Health Assessment,
additional characterization for the potential for human exposure to atmos-
pheric contaminants should be performed to evaluate the potential for long
ters public health threats. Additioqal air monitoring vas performed by the
EPA Field Investigation Team (FIT) to address these concerns. The results
from the first season (summer) of air monitoring indicated that no signifi-
cant contaminants have impa:ted the downvind residential areas (NUS 1987,
Pritchett 1987), hovever th: second season monitoring indicated organic
compounds vere detected including chz at 1 to 4 ppb (Pimentel per. comm.
August 22, 1987).
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1.6 REMEDIAL ACTION CRITERIA

SARA requires that fund-financed and enforcement remedial actions comply
wvith requirements or standards under Federal and State environmental laws.
The requirements that must be complied with are those that are legally
applicable or relevant and appropriate to the substance or the circum-
stances of the release. The EPA is currently developing a guidance manual
that would identify the potential applicable or relevant and appropriate
requirements (ARARs) in the major Federal environmental statues (Federal
Register, 1987). Interim guidance to define the nature, scope, and use of
ARARs are discussed below.

o Applicable requirements. These pertain to those cleanup
standards, standards of coﬁ&rol. and other substantive
environmental protection réhuirements, criteria, or limita-
tions promulgated under Federal or State law specifically
addressing a hazardous substance, pollutant, contaminant,
remedial action, location, or other circumstance at a
Superfund site. In particular, the Safe Drinking Vater Act
maximum contaminant level goals, Clean Vater Act vater quality
criteria, and Resource Conservation and Recovery Act (RCRA)
alternative concentration limits are identified as applicable
requirements.

o Relevant and appropriate requirements. These pertain to those
cleanup standards, standards of control, and other substantive
environmental protection requitements, criteria, or limita-
tions promulgated under Federal or State lav addressing prob-
lems or situations sufficiently similar to those encountered
at a Superfund site. For example, RCRA regulations for cap-
ping a vaste may be considered relevant and appropriate.

ARARs are site-specific and must be determined on a site-by-site basis.
Therefore ARARs are identified with increasing certainty as the remedial
investigation/feasibility study for the site progresses. For this
identification process, it is useful to group ARARs into three general
categories: !

o Chemical specific. These requirements are usually health- or
risk-based numbers limiting the concentration or amount of a
chemical that may b2 discharged into the ambient environment.
They are independent of the location of the discharge, but may
be related to the iatended use of the environmental media.

1-85
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o Location specific. These restrictions are generally placed
upon chemical concentrations or releases, or upon conduct of
activities solely because they are in a particular location.

o Action specific. These ARARs will be triggered by the reme-
dial actions selected for the site. They are based upon the
implementation of particular technologies or actions.

For the purpose of this reviev, cﬁemical- and location-specific require-
ments are grouped together as ARARs affecting selection of cleanup levels.
Action specific ARARs are considered separately as those potentially
affecting implementation of remedial ections. The NJDEP has provided a
list of state statutes and guidelines that may be interpreted as ARARs
(Gaston, 1987).

The offsite LiPari Landfill terrain consists of undeveloped, vooded, and
recreational land, as vell as lanq‘having agricultural, residential, com-
mercial, and institutional uses. There are no local, State, or Federal
statutes identifying specific land within the study area for special
designated land use or ecological protection status. Chestnut Branch,
Alcyon Lake, and associated tributary streams do comprise a stream corridor
that is zoned as a preservation aqea by the Gloucester County Planning
Commission and the Delavare Valley Regional Planning Commission. This
2oning is designed to protect fish and vildlife, surface vater, and ground
vater from the effects of uncontrolled development leading to the destruc-
tion or pollution of habitats. Hovever, local planning commission zoning
have limited applicability vith regard to the selection of remedial
criteria for contaminated soil, surface vater, sediments, and ground wvater
resulting from a hazardous vaste site. Consequently the remedial criteria
vill be established on the basis of Federal and State standards or guide-
lines.

The EPA Record of Decision (ROD) dated September 30, 1985, selected batch-
flushing as the preferred oasite remedial alternative. This alternative
involves the installation of extraFticn and reinjection vells within the
encapsulation system to devater and flush vater-borne contaminants. The ‘
contaminated ground vater will be pretreated at an onsite facility.

Presently negotiations are being conducted wvith GCUA to arrange for final
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treatment to occur at the GCUA treatment plant. The offsite feasibility

study vill screen technologies for development of an offsite collection
‘ system to capture any potential seepage from the onsite containment system

that may result from the implement;tion of the batch-flushing alternative.

Any contaminated ground vater or surface vater that is collected as part of
an offsite remedial action or from the offsite collection system vill be
transported to the onsite treatmeni facility. The onsite treatment facil-
ity is being designed to treat ground vater from the batch-flushing to meet
pretreatment requirements for disc*arze to the GCUA treatment facility.
Consequently, any ARARs relative to the implementation of remedial actions
that apply specifically to the treatment goals of the facility or the
effluent generated from the facility will not be discussed since they have
already been considered as part ofithe onsite feasibility study and reme-
dial design study. The 1985 ROD indicated that leachate seepage from the
landfill should be collected to prevent discharge to Chestnut Branch, par-
ticularly since the seepage could increase during the maximum fill stages

of batch-flushing.

There are three basic approaches to selecting cleanup levels for remedial

. .actions, vhich may be considered if chemical-specific standards or guide-
lines have not been established under State or Federal statutes for con-
taminants found at a hazardous vaste site. Each of these approaches will
be considered to establish cleanup?since they are intended to provide a
means to protect public health and the environment. Non-promulgated
advisories or guidance documents issued by state or federal governments do
not have potential ARAR status. Hovever, they may be considered in deter-
mining an appropriate, protective remedy.

Cleanup to Background

This approach requires an extensive data base of chemical concentrations in
environmental samples to develop ajstatistically valid range of background
concentrations. This approach should only be applied to compounds, such as
metals normally found in nature. For man-made compounds the cleanup level
vould become "zero," vhich in practice means as a minimum the detection

@ -
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limit of the analytical method in use. Hovever, for a man-made compound
that is persistent and videspread, an alternate cleanup level based upon
ambient concentrations of the chemical in the study area may be an alterna-
tive approach.

Cleanup to Analytical Detection Limits

Under this approach the objective becomes cleanup to nondetectable concen-
trations of contaminants (pristine conditions). Achievable detection
limits are currently decreasing as newv analytical methods are developed.
The detection limits used in the study wvere established under the Contract
Laboratory Program (CLP). Although method detection limits are generally
lover than the CLP program detection limits, the latter serve as a consis-
tent guideline. Detection limits ery depending on the sample in accord-
ance vith interferences associated in part vith the media or other chemi-
cals. The quality assurance/quality control program is designed to rigor-
ously control the sample collection and analytical method to ensure the
best possible detection limit required under CLP. This guideline should
only be applied to man-made compounds, as’naturally occurring chemicals
(e.g., metals) in uncontaminated environments vill frequently be found in

‘concentrations well above achievable detection limits.

Cleanup to Levels Set by Risk Assessment Methodology

This common approach has been used by regulatory agencies to set standards
and criteria for chemicals in drinking vater and surface vaters. In risk
assessment, a distinction is made betveen carcinogens and noncarcinogens,
in that carcinogens are assumed to ﬁave no threshold concentration below
vhich a cancer risk does not exist, vhile noncarcinogens are assumed to
have a "safe" threshold con:entration belov vhich there is no toxic risk.
Therefore permissible conceatrations for carcinogens are set at "zero"
(detection limit) vhile non:arcinogens may have a measurable permissible
concentration. EPA guidancz on ARARs indicates that while chemical-
specific advisory levels su:zh as carcinogenic potency factors are not
actually ARARs, they may fa:tor significantly into the establishment of
protective cleanup levels (Federal Régister. 1987).
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1.6.1 REVIEV OF ARARS AND OTHER REQUiREHENTS OR CRITERIA (NON-ARARS)

This section addresses ARARs and other requirements or criteria affecting
the selection of remedial criteria. ARARs and other requirements or
criteria are presented vith respect to the particular media they address.

Soil

To date, Federal and State standards for cleanup of soils contaminated with
metals or organic compounds other than polychlorinated biphenyls (PCBs) are
unavailable. The Toxic Substances Control Act (TSCA), promulgated in 1976,
requires the removal of soil if it Es contaminated vith PCBs above 50 parts
per million (ppm). PCBs were not detected in either the onsite or offsite
study area of the LiPari Landfill.

Guidelines Used by NJDEP for Soil Cleanups. ~NJDEP has established internal
4
cleanup guidelines for soil, which vill be used in evaluating remedial

plans. These guidelines presented in table 1-17, have been used vhen
evaluating ECRA cleanup plans for industrial establishments, but are also
considered by NJDEP to be ARARs for general application with remedial
actions at hazardous vaste sites (Gaston 1987). Notably these guidelines

1
do not apply to sediments; therefore, they will be considered separately.

The objectives guiding development and application of these guidelines are
as follovs:

o Protect human health from rfsks due to direct contact with
contaminated soils.

o Protect ground vater from degradation caused by leaching of
contaminants from soils.

o Protect surface vater from degradation caused by migration of
contaminated soil.

Cleanup levels for inorgani: compounds are based upon typical Newv Jersey
and United States backgrouni levels. The guidelines are generally set at
one to three times expected background levels, based upon the toxicity of
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TABLE 1-17
NJDEP GUIDELINES FOR SOIL CLEANUPS

Con;entration levels

Pitman area - BCRA
Background soil Cleanup Nev Jersey United States
maximum mean guideline background background

Chemical (ug/kg) (ug’/kg) (ug/kg) (ug/kg) (ug/kg)
Volatile

organic-sa 140 NA 1,000 NA NA
Base-neutrals 1,400 RA 10,000 NA NA
Petroleum NA NA 100,000 NA NA

hydrocarbons '
Arsenic® 22,000 3,150 20,000 NA 1,100-16,700
Cadmium ND ND 3,000 1,000-4,000 10-1,000
Chromiumb 400,000 60,500 100,000 5,000-48,000 1,000-1,500,000
Copper 288,000 42,200 170,000 500-53,600 2,000-200,000
Cyanide 1,360 113 12,000 NA 90
Leadb 130,000 34,500 250,000 to 1,000-180,000 2,000-200,000

1,000,000

Mercury® 1,300 137 1,000 NA 10-4, 600
Nickelb 41,000 5,700 1é0;000 11,100-86,500 8,000-550,000
Selenium ND ND 4,000 10-4,000 10-5,000
Silver ND ND 5,000 NA 10-5,000
Zincb 36,000 15,520 2%0,000 4,500-168,000 10,000-3,000,000

ND - Not detected.
NA - Not available/applicable.

a Methylene chloride and acetone are not included under volatile organics
~ because they are common laboratory contaminants.
b Indicator metal.

(24)
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the compound. Exceptions to these guideiines are alloved under the
‘ ’ followving circumstances:

o Background concentrations for the site are greater than the
typical range upon vhich the guidelines were based.

o Outside sources contribute to the soil contamination at the
Site. !

0 The elevated concentrations result from an area-vide
contamination problem.

o The remedial plan for the site includes encapsulation of the
soils.

Cleanup action levels for organic compounds were developed by NJDEP using
risk assessment methodologies based upon ingestion of soil. These action

levels vere set for three classes of compounds:

o Volatile organic compounds.h
|\

o Semivolatile organic compouﬁds.

o Petroleum hydrocarbons.

‘ ;l'he values listed in the table are not intended for use as cleanup levels
but are used to indicate the need for a risk assessment to estimate
permissible concentrations for specific compounds detected at the sites.
They are set at conservative levels to be protective of human health.

If cleanup of Chestnut Branch marsh vere based upon NJDEP guidelines for
soil cleanup, none of the volatiles or base-neutrals (BCEE representing the
later group exclusively) vould require cleanup. The sum total of either
the mean or the maximum soil concentration of organics meets the cleanup
guideline.

The metals vould also not raquire cleanup based upon NJDEP guidelines since
the guideline is vithin the mean concentration for any given metal. 1If
the guideline is to apply o1 a sample-specific basis then arsenic, nickel,
and zinc are exceeded as follovs: 1



Nickel - 1 station exceeds (112 mg/kg) NJDEP guideline 100 mg/kg
Arsenic - 4 stations exceed (27-65.5 mg/kg) NJDEP guideline 20 mg/kg

Zinc - 2 stations excea2d (256-325 mg/kg) NJDEP guideline 250 mg/kg

NJDEP guidance for use of the soil guidelines indicate that they should
only be used to determine vhether a risk assessment should be performed.
The risk assessment performed as part of the RI/FS indicated that only
arsenic showved a slightly elevated ﬁotential risks from ingestion (4 x
10'6). Nickel and zinc do not pose a risk thus cleanup may not be required
under application of NJDEP guidelings if the decision is wveighed on the
basis of public health risks as is implied by the State’s guidance
documents. '

In regard to BCEE contamination, the}need to perform a risk assessment
vould not have been require3 if NJDEP guidelines had been used in the
strictest sense. The risk assessment performed indicated BCEE emissions in
the marsh may cause a potential public health risk.

The parks surrounding Alcyon Lake are not considered to have been impacted
by the LiPari Landfill. Nonetheless, the soil concentrations of the indi-
cator chemicals vere compared vith NJDEP soil cleanup guidelines. On the
basis of the guidelines the total volatile concentration of 4 ug/kg exist-
ing only in Betty Park is considerably under the 1,000 ug/kg guidelines for
total volatiles. Base-neutrals vere not detected. All of the maximum
observed metal concentrations, excepf for arsenic, were wvithin NJDEP soil
cleanup guidelines. Arsenic exceeded the 20,000 ug/kg NJDEP cleanup guide-
line at one station each in Bollyvooq Dell Park and Alcyon Park at both
sampling depths. Vith the exception of arsenic, use of the guidelines
indicates that these parks would not have to be remediated. Hovever, back-
ground soils exceeded the NJDEP criteria of 20,000 ug/kg. The PHE indica-
ted that both arsenic and lead exist‘at concentrations that under conserva-
tive assumptions could pose a potential public health risk. Hovever, back-
ground concentrations also pose an eqhivalent risk, indicating that the
~ levels are representative of widespread conditions.
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Background Concentrations. Surface soil samples vere collected at offsite

locations to determine background concentrations of HSL contaminants.
These concentrations shown in table 1-18, may be used to establish cleanup
to background guidelines. '

An indicator chemical vas considered to be elevated if the downgradient
stations vere elevated above the background mean or maximum concentrations.
Uhder these considerations Chestnut Branch marsh exceeded background con-
centrations for all organic indicators (benzene, chloroform, BCEE, 1,2-
dichloroethane, ethylbenzene, 4-methyl-2-pentanone, total xylenes, and
toluene) and for the metals nickel, lead, mercury, arsenic, and zinc.

Guidelines Based upon Risk Assessment Methodology. For chemicals that do

not have published criteria, it may be "relevant and appropriate” to use

concentration limits derived from estimates of risk to potential receptors.

An acceptable set of guidelines can be derived to estimate the contaminant
concentration value for soil that no longer poses a public health risk
exceeding one cancer incidence per million persons exposed. The exposure
pathvay for soil would assume that risks were only due to inadvertent and
direct contact vith soil. In the marsh vest of Chestnut Branch, the maxi-
mum concentration of arsenic poses carcinogenic risks (upper bound) of

4x1075.

Using the current EPA estimate of tﬁe cancer potency of arsenic, a target
risk of 10'6, and the vorst case marsh soil exposure scenarios presented in
the PEBE, a risk-based guideline of 15 mg/kg is calculated for arsenic (see
Appendix A). The contaminated soils are also a potential release source of
chemicals to other environmental media (e.g., volatilization to air,
erosion to surface vater, or leaching and percolation to ground vater).
Public health concerns and :zleanup g?als vill be developed‘to control
potential exposures to released chemicals in air, surface water, or ground
vater. The goal of remediation based on public health risk wvould be to
intercept the exposure pathsay. The pathvay may be intercepted by either
removing, destroying, containing, or demobilizing the contaminant source.
Arsenic has mobilized from the soil to surface vater, sediments, and ground
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TABLE 1-18

OFFSITE LIPARI LANDFILL AREA BACKGROUND SOIL CONCENTRATIONS

BP-1 BP-2 AP-1 ECB-5 ECB-6
LiPari Landfill
indicator chemical 0-6 18-24 0-6 18-24 0-6 18-24 0-6 18-24 0-6 18-24
Organics: (ug/kg) (ug/kg) (ug/kg) (ugrkg) (ugskg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg)
Benzene - - - - - - - - - -
Toluene _ - 1J - - - - - - - -
big(2 Thlercethyl)ether - - - - - - - - - -
1,2-Dichloroethane - - - - - - - - -
Ethylbenzene - - - - - - - - -
Xylene - - - - - - - - - -
4-Methyl-2-pentanone - - - - - - - - 2J -
Metals: (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mgrkg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Chromium 5.8 (3.6} 5.3 {3.5] 13 RIT 102 RJT 20 R 40 R 12 R 400 R
Nickel - - - - 11 41 RJ - - - [16]
Lead 77.8 - 10.5 - {41) RJ 31 RJ 11 J 13 130
Mercury - - - - - - .06 R .07 R .07 UR 1.3 R
Arsenic 57UR 5.6 UR S5.7UR 5.6 UR [3.9] R 22 RJ - - - [5.6]
Zinc 18 [5.3]) 8.9 [3.0] 36 RJ 20 RJ 19.4] 13 [9.6] 32

Footnotes appear on last page of table.
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TABLE 1-18

(continued)

OFFSITE LIPARI LANDFILL AREA BACKGROUND SOIL CONCENTRATIONS

Sampling Station and Sampling Depth in Inches

BP-1/2/AP-1/ECB-5/6

All Stations

0-6 18-24 0-6 18-24 0-6/18-24
LiPari Landfill _— B —_—
indicator chemical mean mean maximum maximum mean
Organics: (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg)
Benzene - - - - -
Toluene _.0.2 ... 0 1 -— 0 0.1
bis(2-Chloroethyl)ether - - - - -
1,2-Dichloroethane - - - - -
Ethylbenzene - - - - -
Xylene - - - - -
4-Methyl-2-Pentanone - - - - 0.2
Metals: (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Chromium 11.2 109.8 20 400 60.5
Nickel 2.2 11.4 11 41 5.7
Lead 30.7 38.4 77.8 130 34.5
Mercury - - - - -
Arsenic 3.1 7.8 5.7 22 6.4
Zinc 16.4 14.7 36 32 15.2




6Ll

TABLE 1-18
(continued)

3The mean is calculated by summing the sample concentration within a specified area divided by the number of
samples taken in the area. Duplicate samples are counted as one sample and the average of the tvo concen-
trations is used in calculating the mean. Samples that did not pass QA/AC vere not included in calculating
the mean. Nondetected chemicals vere counted as zeros in calculating the mean.

bThe average of the duplicate sample concentrations is the number used when comparing the sample concen-

trations to determine maximum concentration.
Laboratory Designations:
Elamont anzlyzed for but not detected in the sample.
* Data did not pass EPA quality assurance requirements.

[] If the result is a value greater than or equal to the instrument detection limit,_but less than the
contract-required detection limit, the value is reported in brackets.

U Indicates element vas analyzed for but not detected. Report with detection limit values.
R Indicates spike sample recovery not vithin EPA-specified quidelines

J Indicates estimated value.

T Indicates duplicate analysis is not within EPA-specified guidelines.

(LiPari/26) ’



vater. Volatiles have been transported to these same media as vell as air.
The transport from soil to surface vater/sediments and soil to air has been
fairly vell defined. The exposure Eathvay from soils to ground wvater to
the exposure point is complex, and the mechanisms of transfer of contami-
nants from soil to ground vater are poorly defined. Therefore, the threat
to ground vater is seldom quantified. It wvas not quantified in this study
since contamination is mainly in the Cohansey and discharges into surface
vater, vhere contaminant concentrat#ons have already been quantified.

No potentially elevated risks vere identified for the sediments of Chestnut
Branch, Rabbit, Run, or Alcyon Lake. The public parks have arsenic and
lead concentrations that pose a potentially elevated risk, but as pre-
viously discussed the contaminants posing risk are wvidespread at equivalent
concentrations, and the problem hasynot been definitively linked with the
landfill.,

Ground Vater

ARARs for ground vater are listed b%lov. The discussion in the folloving
section suggests that it is more appropriate to use ground wvater or surface
vater criteria vhichever is more stringent since the ground wvater/surface
vater interface is in the marsh and@all vater discharges to Chestnut
Branch.

National Ground Water Protection Stﬁatggz. Under the Ground Vater
Protection Strategy (GWPS), EPA has defined three aquifer classes.

o Class 1, Special Ground Vaters, include those aquifers highly
vulnerable to contamination and either irreplaceable sources
of drinking vater or ecologically vital.

.

o Class 2, Current and Potential Sources of Drinking Vaters
Baving Other Benefi:ial Uses, includes all other ground water
currently used or potentially available for drinking wvater or
other beneficial usas. -

o Class 3, Ground Vatar Not Considered a Potential Source of
Drinking Vater and >f Limited Beneficial Use, includes saline
or othervise contaminated ground vater beyond the level of
cleanup currently employed in public wvater system treatment.
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The ground vater must not migrate to Classes 1 or 2 or dis-
charge to surface vater and cause further degradation.

Under the national GVPS, th2 Cohansey and Kirkwood aquifers, would be
designated as Class 2. Ground vater should meet drinking vater standards
or levels that protect human health. Hovever, in the study area the
Cohansey formation is eroded and rapidly thins out in Chestnut Branch
marsh. It is completely eroded in the vicinity of Chestnut Branch, and is
no longer considered an "aquifer" in this immediate area. The Kirkwood
aquifer is not a current or projected drinking vater source in the vicinity
of the site and its projected beneficial use is minimal because of low
yields. BHovever, because of the existing discharge path from the Kirkwvood
aquifer to surface vaters in Chestnut Branch and Alcyon Lake, it could be
classified as a Class 2 ground wvater. Ground vater remediation criteria
for both the Cohansey and Kirkwood aquifers should be established to ensure
that ground vater discharged to surface vater bodies meet background condi-
tions and existing surface water quality criteria in accordance vith desig-
nated beneficial uses. An altetnatiye concentration level (ACL) consistent
vith surface vater quality criteria would be appropriate for either or both
aquifers to ensure the protection of local surface water quality.

Nev Jersey Ground Vater Quality Stanaards (NJAC7:9-6.1 et seq). The NJDEP
has classified ground vater in Nev Jersey in accordance vith suitable

designated uses based upon total dissolved solids (TDS) quality criteria.
The ground vater aquifers vithin the| study area of concern are the Cohansey
and Kirkvood. These aquifers are classified as Class GV2 ground vater,
since they have a natural TDS concentration of 500 mg/l or less. Thus they
are considered suitable for potable, industrial, or agricultural wvater
supply and for continual replenishment of surface vaters to maintain the
quantity and quality of the surface vaters in Nev Jersey; and other reason-
able uses.

As a general regulation, NJOEP may réquire that the vater quality be re-
stored or upgraded, or that contamination be contained vithin boundaries
determined by NJDEP. NJDEP's decision is to be guided by considering
vhether the degradation constitutes a threat to public health or safety or
interferes vith potential or present uses of the wvater.
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TABLE 1-19
OFFSITE LIPARI LANDFILL
REMEDIAL CRITERIA REVIEWED FOR CONTAMINATION IN GROUND WATER

WPDES York EMuem
New Jorsoy Ground Mazimum New Jersey Limtistsons tor Prstection New Jorsey Div.
Contraet® Watst Ouaitty Fedors! Saie Driaking Water Act Maxt € ot L, Onnking of Patable Water of Watst Reseyrees
Dstoction | Standargs For Contsminant tevel . Water Siandards Corvent Policy on
Umi Class GW 2 Prmary Secondary Levs! God € Mo 18-* Concor Rish Tonithy Ground Waler
(2] [ [ L] {upfl) [ ] (A 4] Wy W) o) Cleanup (wgM

Volatie Orpane Compounos'

Acetone 10 - - - - - - - -

"Bonzene 8 - - - ) [ ) 066 - )
2-Butenone W0 - - - - - - - - -
Carbon dsulfde 8 - - - - - - - - -
Carbon tevrachionde ] - - - ] [} H 040 - L3

*Cniorodengane [ 1 - - - - 80 4 - 88 b
Chiororinane 10 - - - -~ - - - - b

* Chiorotorm s - - - - - - 0.19 - )
Chiromethane 10 - - - - - - - - Y
1.2-Dcnirobiniens -0 - - - 50 620° 600 - 400 -
1.4.Dxhiorobenzens \ [} - - - 750 750 ] - 400 -

* 1.2-Dchicrosthane [ 3 - -— - L] 0 H 00 -— ]
1,1-Dichioroethene s - - - 7 7 2 03 - [
1.2-Decicropropane 1 - - - - 6 - - - 1]

*Emytoenzens H) - - - - - - - 1.400 ®
Methylene chionde L] - - - - - H - - s
&-Maihyl-2-pamanone 10 - - - - - - - - -
Siyrane ] - - - - 140° - - - -

*1.1.2.2-Tewrschioroethane s - - - - - - 017 - s

-* Tewachioroetheng L) - - - L] [} 1 (] ) — -]

* Toluene s - - - - - - - 14.300 b
1.1.0.Trchiorosthane s - - - 200 200 28 - 18.400 200

* Tuchioroeinene ) - - - S [} 1 27 - 5
Kyienes. totat [} - - - - - r7] - - -

* - Cantaminam of concern selected during public health esaminstion
+ + Not detected / Not tisted / Not applcable

# + Coni'act detection kmit is generafly sbove method detection bmits, but contract detection imh Is & i puideli
b + An action level of 50 ppb s recommended 83 the maximum totel P / on for these
ompounds plus those wih S ppb indwidus)
€ - Sate Drnking Water Act MCLs wre the same a3 Fedaral RCRA teguistions
@ - Proposed MCLG
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TABLE 1-19
OFFSITE LIPARI LANDFILL
REMEDIAL CRITERIA REVIEWED FOR CONTAMINATION IN GROUND WATER

NIPDES Tosic EMuent
New Jorey Qroung Masimym How Jersey Limitstions for Pratectisn New Jorsay Div.
Contract® | Water Quaiiy Fadarsl Sate Dninbing Water Act Matimym C Proposed Ornhing of Polable Water of Waler Resources
Dstection |  Stondasgs For Cantaminsat tevel Water Stsadards Current Policy on
Umt Closa GW 2 Pnmary Sacondary teveiC Goat meL 10-¢ Cancor Alsh Tosieity Greund Waier
L (2 ) s/ Lo [ (s ol [ (24l Claznup (»oM

Semwolatie Compounds:

Acensphinene ° - - - - - - - - -
Anihracene L] - - - - - - c - -
Bentoxc acd %0 - - - - - - - - -

‘Benzo(sisniivacene 0 - - - - - - € - -

*Benzoid)fivoranthene 0 - - - - - - e - -
Benzo(kfivorenthene 10 - - - - - - ¢ - -
Benzotg h.ilperylens 10 - - - - - - P - -

° Benzolaipyrens 10 - - - - - - ¢ - -
Benzy! aicohol 0 - - - - - - - - -

*bea(2-Chiorosthyfether "0 - - - - - - 003 - -
Ors(2-1s0propytieiher 0 - - - - - - - - -
Butydenzy! phihsiate 0 - - - - - - - - -
2-Criorpphenct 10 - - - - - - - - -

*Chrysane "0 - - - - - - [ - -
“Dibenzofa Nlaniiscene w | - - - - - - c - -
Oibenzoturan "0 - - - - - - - - -
Ow-n-bistyiphthsaiste 10 - - - - - - - 34,000 -
Owihytoninsiste 10 - - - - - - - 350.000 -
Oi-n-actylphihatate 10 - - - - - - - - -

24 -Dwmetivyipheno! 10 - - - - - - - - -
o312 Etnyihexyliphthaiste w0 - - - - - - - 15.000 -
Fluorantheng 0 - - - - - - - @2 -
Fiuorsne o - - - - - - c - -

*Ingenol? 2. 3cdioyrene 10 - - - - - - e - -
tsophorone 0 - - - - - - - $.200 -
2Meihyingpthaiene 0 - - - - - - ¢ - -

*2-Metyphenol 10 - - - - - - - - -

* &:Mgthyiphenol 0 - - - - - - - - -
Nephthglene 10 - - - - - - - - -
4.Naroohenol ' S0 - - - - - - - - -
N-niirosodohenytamune 10 - - - - - - 49 - -
Paniachiorophenol S0 - - - - 220° - - 1.010 -
Phensninracens 19 - - - - - - ¢ - -
Phenct 10 3500 - - - - - - 3.500 -
Pytene 10 - - - - - - c - -

2.4 5-Trchiorophenol 80 - - - - - - - 2.800 -
°-C inent of lected duting public health evsiuations

« « Not detected / Not fisted / Not applicable

8- G lim is g lly sbove method detaction kmits, but contract detection limil is a consisten) guidstine

b - Sate Drinhing Water Act MCL9 are the same as the Federal RCRA reguiations
© « Lumit for totst PAH (108 cancer risk) is 2.8 ngn
d + Proposed MCLG
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TABLE 1-19
OFFSITE LIPARI LANDFILL
REMEDIAL CRITERIA REVIEWED FOR CONTAMINATION IN GROUND WATER

HIPDES Yoxk EMoemt
Now Jorssy Grovnd Masimemn New Jersey Uimiistions for Protection New Jersey Div.
Contrxt® | Watee Dusltyy Fedarel Sata Drinking Water Act Mprimem Contsminent Preposed Urinting of Putsdie Water of Water Ressurces
Detection |  Stondarén Fur Contaminant Level Watsr Standards Corrent Policy an
Limit Class GW 2 Primary Secondary LevelC Gont ey 104 Conter Aish Tenieity Ground Water
o) (2 ] (2 L) [ (2 L] [ ] [ [ ) em Clasnup (0M)
Pesucides and PCBs:
00D . — 010 d . - - - - s —_ e =T - -
*DDE 010 d - - - - -— -— - -
*0pT 0.10 ¢ - - - - - 0.000024 - -
“Algnn 008 0.003 - - -— - - 0.000074 - -
Endosvitan | 0.08 - - - - - - - 74 -
Endrn 0.10 0.00¢ 02 - - - - - 1 -
* Meplathior 003 - - - - ] - 0.00028 - —
Hepiachior-Epomde o0s -— - - - ° - - - .
PCH-125¢ .0 0.001* - - - - os® 0.000079* - -

¢ « Contaminant of conoesn selected during public health evaiustion

« « Not detected / Noi lsted 7 Not epplcable

8 - Contrect detection bmil Is penerally above method detection kmits, but contract detection limit is @ consistent guidetine
b - Concentration kmit for tots! PCBs

€ - Sate Drinking Water Act MCLs re the same as Federal RCRA seputstions

@ - Total kor DDT and bis merabolees is 0.001 uyyt
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TABLE 1-19

OFFSITE LIPARY LANDFILL
REMEDIAL CRITERIA REVIEWED FOR CONTAMINATION IN GROUND WATER

- Sate (hinking Water Act MCLs o the same as Fedaral RCAA reguistions

NIPOLS Tosks ENlwend
New Jorsey Ground Malnum New Jersey Limitotions lor Prstection New Jorsey Div.
Conteset® Water Ousitty Fesaral Sole Drinting Water Act WMot Cont Prep 9 of Petabis Water of Waler Resowrces
Detection |  Stondurts For Contaminant Level Water Stendurés Curramt Policy on
LimN Class CW 2 Primary Setondary Level Gost [« 18-* Conter Risk Torietty Ground Water
[ o [ L) [ L] M (] (s} [ 4] (2l Clesnup (.9)
Meiais and Radiaton
Alymnum 200 - - - - - - - - -
Antimony - 80 - - - - - — - - —
Argeree 10 50 50 - - - — 00022 -— —
Barnim 200 1.000 1.000 - - - -_ - - -
Aprylom L] - - - - - - - - -
Cadmwm ) S 10 10 - - - - 0 -
Calcrom '$,000 - - - - - - - - -
“Chomum® 0 50 50 - - - - - 0 -
Coban $0 - - - - - - - - -
Conper -] 1.000 - 1.000 - - - 1 - - - -
“hoR T T T T T 00 T T T ST T T e P S LT - T e -

‘tead ] $0 50 - - - - - S0 -
Magnesiwm $.000 - —_— - - - - - -— —_
Manganess L 50 - 50 - - - - - -
Mercury 02 2 2 - - - - - 0.144 -
Noched o - - - - - - - 134 -
Potasswum $.000 - - - - - — —_ - —_
Selenum S 10 10 -_ -—_ - . - - -
Sdver 0 %0 50 - - - - - 80 -
Sodium $.000 10.000 - - - — - - . -

Tn — - —_ - - - — - p— P
Vanadum 50 - -_ - - - - - - —

2ine 20 $.000 - 5.000 - - - - - -
Gross Aiphs (pCon™ - ] - s - - — - - —
Gross Beta (pCon* - s0 1 - 50 - - - - - -

* - Contaminani of conoern selected during public heslth evaluation

+ « Not detected 7 Not listed / Not spplicable

» - Cor o i is genersly sbove method dajection kmiis, bus " timit Is @ consistent guidet:

b - Picvolved iaction for itison with drinking weles requi

c

d

- Hesavalent Chromium (Cr (V1) NJDES toxiclly ccritetion kv Ca(fil) is 170,000 v/t
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TABLE 1-19
OFFSITE LIPARI LANDFILL
REMEDIAL CRITERIA REVIEWED FOR CONTAMINATION IN GROUND WATER

NIPOLS Tesie EMuemt
New Jersey Ground Marimym New Jorsey Limiiations for Prgtection Now Jersey Obs.
Controct® | Wates Qualtty Federat Sote Orinting Water Act Mark [ ’ Drisking of Potable Water of Watsr Retowrses
Ortection |  Stondards For Contaminani Lovel Waler Standards Curten) Policy on
Lim¥ Claes GW 2 Primary Secondary Level Geal Mo 18- Conear Rish Tenichly Groand Water
[l [ L9 (of) e oM (] Lom [ Clesnvp (M)

Conventional Parameters ?

Cyamde $ 200 - 200 - - - - 200 -

Towat Organg Carhon - - - —_ - - - — — -
Austindy (88 C2COJ - - - - - - - - - -
80D, I [ 3000 — - - - e = - - - - e =
cop - - - - ¥ - - - - - -
Hardness - -— - —_ —_ - - - - _
Ammon:s -N - 500 -_ —_ - - - - - -

™mN - - . -— -— - - - — -

188 - -— —_ —_ - -_ - -— -— —_

108 - $00.000 - 500.000 - - - - - -
Nricate -N - 10.000 10.000 —_ — - - - - -
Chornde - 280.000 - 250.000 - - - - - -
Phosphate -_ 700 - — - - - - - -~

e - 59 - 6505 - - - - - -
Suftate - 250.000 - 250.000 - - - - - -
*-C . of lected during public health evaluation

+ + Not datected 7 Nol listed 7 Not appiicahle

.- mamwumﬁmwmmm wmm-amwu.mm«ugm
b- 8 nol ntiong!

[ MDMW‘uMMlmmmuFmdmﬂAvms




The numerical criteria of the New Jersey Ground Vater Quality Standards for
the Class GV2 ground vater are listed in table 1-19. These standards are
considered to be applicable to setting ground vater cleanup levels.

Nev Jersey Pollutant Discharge Elimination System (NJPDES) (NJAC7:14-1.1 et
seq). NJPDES values for the determination of Permit Toxic Effluent

Limitations for the protection of potable vater are presented in table
1-19. These maximum chemical-specific values are based upon assessment of
risks to public health and do not take technological feasibility into
account. Therefore, they should be‘indicative of the maximum concentra-
tions of contaminants allovable in fhe ground vater, consistent with its
potential use as a potable vater supply. These values are not promulgated
and thus do not have the status of ARARs; although they may be considered
in determining an appropriate remedy.

Nev Jersey Proposed Drinking Vater Standards. Assembly Bill A-280 (amend-
ments to the Nev Jersey Safe Drinking Vater Act) requires that the NJDEP

develop MCLs for organic compounds in drinking wvater. These MCLs have
recently been made public and are likely to be promulgated before the start
pf remediation. Therefore, they are proposed as relevant and appropriate
requirements for setting ground vater cleanup levels, in viev of the
potential use of the aquifer as a ground vater supply. The proposed MCLs
are shovn in table 1-19.

Federal Safe Drinking Vater Act. Table 1-19 lists the Primary and
Secondary Drinking Vater Standards according to the Federal Safe Drinking
Vater Act of 1974 (PL93-523), as amended in 1977. These values have the
regulatory function of defining quality criteria for public drinking vater
supplies at the tap as specified in 40 CFR 141 and 143 of the Safe Drinking
Vater Act. The primary standards address health considerations, vhile the

secondary standards address organoleptic effects (e.g., taste, odor,
color). The maximum contaminant level goals (MCLGs) and MCLs wvere
developed to define acceptadle volatile organic and inorganic concentra-
tions in drinking vater that vould result in no known or anticipated
adverse health effects. In addition to addressing health factors, an MCL
is required by lav to reflezt the technical and economic feasibility of
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removing the contaminant from the vater supply. The limit set must be
feasible, given the best available technology and treatment techniques.
MCLGs are generally lover than MCLs and are solely health-based guidelines.
For this reason, only MCLs are considered enforceable standards for drink-
ing vater quality. EPA’s stated policy is that presently only MCLs are to
be considered relevant and appropriate (Thomas 1987).

Nev Jersey Division of Vater Resources Policy on Ground Water Cleanup. New

Jersey Division of Vater Resources (DVR) has established a policy (Division
Order No. 64) for determining ground vater corrective action criteria for
volatile organic compounds (VOCs). 'The Division has assigned each of 28
VOCs to one of three categories. Demonstrated carcinogens are assigned to
group A. Compounds that have not been demonstrated to be carcinogens and
that have no State or Federal MCLs are in group B-1. Compounds that have
not been demonstrated to be carcinogens, but that do have State or Federal
MCLs, are assigned to group B-2. T@e corrective action criteria require
that the ambient concentration of any individual compound in group A shall
not exceed 5 parts per billion (ppb) in ground vater, that the total
ambient concentration of all compounds from groups A and B-1 shall not
exceed 50 ppb in ground vater, and that the ambient concentration of any
compound in group B-2 shall not excekd its MCL in ground water.

Additionally, DWR has asked its monitoring and planning element to evaluate
priority pollutant/base/neutral organics (46 compounds) and acid and ex-
tractable organics (11 compounds) for inclusion in groups A, B-1 and B-2.
As the criteria for these compounds #ecome available, they should be com-
pared vith current criteria to determine their impact on the proposed
remedial alternatives.

The criteria developed by the DVR are listed in table 1-19. These criteria
are chemical-specific, but anot location-specific, and are independent of
the projected uses of grouni wvater. ‘Ekemptions may be appropriate "when
background values exceed otner corrective action criteria and sites situ-
ated on aquifers that do not have the potential to supply drinking vater"
(McCann 1986). These criteria are iﬁtgnded to be evaluated alongside other
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sets of criteria to determine appropriate corrective actions on a site-
specific basis. They are interim guidelines that will remain in effect
until legal standards are promulgated.

Guidelines Based Upon Risk Assessment Methodologies. Regulatory criteria

for ground vater are generally based upon assessments of risk to human
health. Guidelines that are specific to contamination at the LiPari
Landfill site could also be set by this approach. These target concen-
trations vould be estimated by using appropriate toxicity and chemical
intake data defined in EPA guidance documents and by back-calculating
chemical concentrations for the gropnd vater. This conservative approach
assumes lov-dose additivity of carcinogenic risk and ensures that a risk of
10'6 vill not be exceeded if the target concentration are attained. This
approach is based upon the potentiai use of the ground vater as a drinking
vater source.

The contamination is confined to a narrov band near Chestnut Branch. Local
hydraulic conditions make it unlikely that appreciable horizontal or ver-
tical migration will occur outside of the present zone of contamination.
The local residents receive drinking wvater from the public wvater supply.
As discussed in section 1.3.6 Geolo%y and Hydrogeology, the deep formations
including the PRM aquifer which serves as the communities drinking water
supply, are not considered potentially affected because vertical migration
is hindered by several aquitards. Therefore, drinking vater exposure to
ground vater contaminated by the LiPari Landfill is unlikely. Risk-based
guidelines are not calculated due fo the absence of exposure.

The risk assessment approach could be used in setting alternate concen-
tration limits (ACLs) based upon human exposures at points vhere the ground
vater discharges to surface vater bodies. SARA allovs the use of ACLs for
exposure points that are vithin the facility boundary. Points of human
exposure outside of the facility boundary may be used if all three con-

|
ditions cited in SARA section 121d(2)(B)(ii) are met.

(I) there are known or projected points of entry of such
ground vater into surface vater; and
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(II) on the basis of measurements of projections, there is or
vill be no statistically significant increase of such con-
stituents from such ground vater in such surface vater at
the point of entry or at any point vhere there is reason
to believe accunulationtof constituents may occur down-
stream; and

(III) the remedial action includes enforceable measures that
vill preclude human exposure to the contaminated ground
vater to any point betveen the facility boundary and all
knovn and projected po1nts of entry of such ground vater
into surface vater.

1

Surface Vater

Surface vater bodies in the area of the LiPari Landfill depend upon the
ground vater and surface runoff for”the total flowv. The quality of the
surface vater vill be influenced, therefore, by the quality of discharge
from ground water and the seepage ffom the landfill. As surface vaters in
the study area are contaminated, surface wvater criteria would be used as
cleanup levels, as wvell as for establishing criteria for the evaluation of
impacts of proposed remedial alternatives on surface vater bodies. A
reviev of the surface vater ARARs is given belov, followed by a summary of
the contaminants that meet or exceed the ARARs.

Nev Jersey Pollutant Discharge Elim&natiou System (NJAC7:14-1.1 et seq).
NJPDES values for determination of Permit Toxic Effluent Limitations for

the protection of aquatic life in surface vaters are presented in table
1-19. An environmental assessment must be performed to obtain a discharge
allocation certificate prior to applying for an NJPDES permit. The
environmental assessment must demonstrate that discharges meeting the
effluent limitation values vill not have an adverse impact on the environ-
ment. These values are relevant aﬁd appropriate to setting ground vater
and leachate seepage cleanup levels.

Nev Jersey Surface Vater Quiality Standards (NJAC7:9-4.1 et seq). Alcyon
Lake, Chestnut, Branch and Rabbit Run are classified as freshvater Class 2
nontrout (FV2-NT). Under tie NJSVQC standards, the water quality of FW2-NT

vaters shall be maintained to protect the existing designated uses of water
f :
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and protect the vater from changes that are detrimental to attainment of
designated uses [NJAC7:9-4:14(c)].

FV2-NT vaters have designated uses for maintenance, migration, and propaga-
tion of natural and established biota: primary and secondary recreation,
industrial or agricultural water supply, and public potable water supply
after treatment as required by law.

Toxic substances vater quality standards exist for lakes and streams
classified as FV2-NT. Table 1-20 lists these standards. The toxic sub-
stances refer to those substances that upon exposure to, ingestion of,
inhalation of, or assimilation into any organism will cause death, disease,
cancer, behavior abnormalities, genétic mutations, and physiological
malfunctions.

TABLE 1-20
SURFACE VATER QUALITY CRITERIA FOR FRESHVATER CLASS2--NONTROUT

g
i

Maximum Maximum
Toxic concentration Toxic concentration
substance (ppb) substance (ppb)
Aldren/dieldrin 0.0019 Endosulfan 0.056
Ammonia, un-ionized® 50 ‘ Endrin 0.0023
Total arsenic ' 50 Heptachlor 0.0038
Total barium 1,000 . Total lead 50
Benzidine 0.1 Lindane 0.080
Total cadmium 10 Total mercury 2
Chlordane 0.00?3 PCB 0.014
Total residual chlorine 3.0 Total selenium 10
Total chromium . 50 Total silver 50
DDT and metabolites 0.0010 Toxaphene 0.013

824-hour average

Federal Vater Quality Criteria (FVQC). Federal vater quality criteria,
established under the Clean Vater Act, are values developed for the protec-

tion of aquatic life and hunan health (see table 1-21). These values are

used by the states to establish enfOﬂpeable standards vith respect to the
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TABLE 1-21

FEDERAL VATER QUALITY CRITERIA?

Presh vater aquatic life Human Health
Fresh acute Fresh chronic Vater and fish FPish consumption
criteria L.0.E.L. criteria L.O.E.L. ingestion only
Chemical (ug/l) : (ug/1) (ug/l) (ug/1)
Acenaphthene 1,700 520 20 -
Acrolein 68 21 320 780
Acrylonitrile 7,550 2,600 0.058 0.65
Aldrin k] - 0.074 0.079
Alkalinity - 20,000 - -
Ammonia Total 15.7 3.9 - -
Ammonia un-ionized ) 0.092 0.022 - -
Analine ' - - B T ' - .
Antimony ’ 9,000 1,600 146 45,000
Arsenic 360 190 2.2 17.5
Arsenic(V) 850 48 - -
Arsenic(III) 44 40 - -
Asbestos - - 30 kfl/1» -
Barium - - 1 ng -
Benzene 5,300 - 0.66 40
Benzidine 2,500 - 0.12 ng 0.53 ng
Beryllium 130 53 3.7 ng 64.1 ng
BHC : 100 - - -
bis(2-Chloroethyl)ether - - 0.03 1.36
Cadmium 39 11 10 -
Carbon tetrachloride 35,200 - 0.4 6.94
Chloralkyl ethers 238,000 - 0.0038 ng 1.84 ng
Chlordane 24 0.0043 0.46 ng 0.48 ng
Chlorinated benzenes 250 ' 50 - -
Chlorinated naphthalenes 1,600 - - -
Chlorinated phenols 500,000 970 - -
Chlorine } 19 11 - -
Chloro-4 methyl-3 phenol 30 - - -
Chloroform ' 28,900 1,240 0.19 15.7
Chlorophenol-2 4,380 2,000 - 0.1
Chromium (VI) 16 11 50 -
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(continued)

FEDERAL VATER QUALITY CRITERIA®

Fresh vater aquatic 1life Human Health

Fresh acute Fresh chronic Vater and fish Pish consumption

eeL

criteria L.O.E.L. criteria L.0.E.L. ingestion only
Chemical (ug/l) (ug/l) (ug/l) (ug/1)
Chromium (III) 1,700 210 - -
Copper 18 12 170 mg 3,433 ng
Cyanide 22 5.2 200 -
DDE 1,050 - - -
poT 1.1 0.001 0.024 ng 0.024 ng
Demeton - 0.1 - -
Dichlorinated ethanes 11,800 20,000 - -
-..Dichlorobenzenes- - - -- 15120-— - Sy | X ety CT&00T T 0 T T T 206 mg
Dichlorobenzidines - - 0.0103 0.0204
Dichloroethylene 11,600 - 0.033 1.85
Dichlorophenol 2,4 2,020 365 - 0.3
Dichloropropane 23,000 5,700 - -
Dichloropropene 6,060 244 87 14.1 mg
Dieldrin 2.5 0.0019 0.071 ng 0.076 ng
Dimethyl phenol 2,4 2,120 - - 00
Dinitrotoluene 2,4 330 230 0.11 9.1
Dioxin 0.01 0.0056 - -
Diphenylhydrazine 270 - 0.46 ng 0.56 ng
Dissolved oxygen 6,500 4,000 - -
Endosulfan 0.22 0.056 74 159
Endrin 0.18 0.0023 1 -
Ethylbenzene 32,000 - 1.4 mg 3.28 ng
Fecal Coliform - - - -
Fluoranthene 3,980 - 42 54
Guthion - 0.01 - -
Haloethers 360 122 - -
Halomethanes 11,000 - 0.19 15.7
Hardness - - - -
Heptachlor 0.52 0.0038 0.28 ng 0.29 ng
Hexachlorobenzene 250 30 - -
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TABLE 1-21
(continued)

FEDERAL VATER QUALITY CRITERIA?

Fresh water aquatic life Human Health
Fresh acute Presh chronic Vater and fish Pish consumption
criteria L.0.E.L. criteria L.0.E.L. ingestion only
Chemical (ug/l) (ug/1) (ug/l) (ug/l)
Hexachlorobutadiene 90 9.3 0.45 50
Hexachlorocyclohexane (lindane) 2 0.08 9.2 ng 31 ng
Hexachlorocyclopentadiene 7 - 5.2 260 -
Hexachlorinated Ethanes 980 540 1.9 8.74
Iron 1,000 - 0.3 og -
Isophorone 117,000 - 5.2 mg 520 mg
" Lead — - - - : - 8.2 - 3.2 50 -
Malathion , - 0.1 - -
Manganese - - 50 100
Mercury 25 0.012 144 ng 146 ng
Methoxychlor 0.012 0.03 100 -
Mirex - 0.001 - -
Napthalene 2,300 620 - -
Nickel 1,800 96 13.4 100
Nitrates - - 10 mg -
Nitrobenzene 27,000 - 30 -
Nitrophenols 230 150 13.4 7.65 g
Nitrosamines 5,850 - 0.8 ng 1.24 ng
Parathion - 0.04 - -
PCBs 2 0.014 0.079 ng 0.79 ng
Pentachlorinated Ethanes 7,240 1,100 - -
Pentachlorophenol 55 3.2 1.01 mg -
pH range - 6.5-9 5-9 -
Phenol 10,200 2,560 30 -
Phthalate Esters 940 k| 15 ng 55 ng
Polychlorinated Diphenyl Ethers - - - -
Polynuclear Aromatic Hydrocarbons - - 2.8 ng 31.1 ng
Selenium 260 35 10 -
Silver 4.1 0.12 50

Solids Dissolved - - 250 mg
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TAu.s 1-21
(continued)

FEDERAL VATER QUALITY CRITERIA?

Fresh vater aquatic life

Human Health

Fresh acute Fresh chronic

Vater and fish

Fish consumption

criteria L.0.E.L. criteria L.0.E.L. ingestion only
Chemical (ug/1) (ug/l) (ug/1) (ug/1)
Sulfide-Hydrogen Sulfide - 2 -
TDE 0.6 - - -
Tetrachlorinated Ethanes 9,320 2,400 - -
Tetrachlorobenzene 1,2,4,5 250 50 38 48
Tetrachloroethylene 5,280 840 0.8 8.85
Tetrachlorophenol 2,3,4,6 - - 1 -
Thallium » 1,400 40 13 48
Toluene - -17,500 . - 14.3-ng 424 ng
Toxaphene . 1.6 0.013 0.71 ng 0.73 ng
Trichlorinated Ethanes 18,000 9,400 0.6 41.8
Trichloroethylene 45,000 21,900 2.7 80.7
Trichlorophenol 2,4,5 - - 1 -
Trichlorophenol 2,4,6 - 970 1.2 3.6
Vinyl Chloride - - 2 525
Zinc 320 47 5 ag -

8 USEPA Quality Criteria for Vater 1986 (EPA 440/5-86-001).

* kf/l - kilofibers/liter.

mg - milligrams per liter.
ng - nanograms per liter.

L.0.E.L. - Lovest observed effect level.
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intended uses of each vater body. SARA requires that the Federal criteria
be applied to cleanups vhere they are relevant and appropriate. They are
relevant and appropriate to cleanups in the offsite LiPari Landfill area,
both for surface water and for groupd vater contaminants not covered by
enforceable standards. Vater in Alcyon Lake should be protected under fish
consumption, but not both vater and fish. The lake is used only for fishing
and not as a drinking vater source.

‘i

Background Concentrations. The background concentrations of indicator

chemicals detected in surface vater vere presented in table 1-13. An indi-
cator chemical vas considered to be elevated if the dowvngradient stations
vere elevated above the background mean or maximum concentrations. Under
these considerations Chestnut Branéh exceeded background concentrations for
chromjum, mercury, and zinc; Rabbit Run for chromium, lead, arsenic, and
zinc; and Alcyon Lake for lead and mercury. Hovever, it is more appropriate
to use existing criteria for these metals since they are available.

Guidelines Based upon Risk Assessment Methodologies. The Public Bealth Eva-

luation indicates that direct exposure to surface vater contaminants in

‘Alcyon Lake by svimming is not likely to pose an appreciable public health
risk. Indirect exposure to contaminants by periodic ingestion of fish from
Alcyon Lake could pose an excess cancer risk (upperbound) greater than 10'6
due to accumulation of Qig(z-chlorqethyl)ether in fish tissues. Using a

1076
and the vorst case fish exposure scenario presented in the PHE, a risk-based

risk level, the EPA cancer potency factor for bis(2-chloroethyl)ether,

guideline of 3 ug/liter BCEE in suif;ce vater is calculated (see Appendix
A).

A summary of the relevant and appropriate criteria for surface vater is
provided in table 1-22. BCEE exceeds FVQC for fish consumption. No other
organic indicator chemicals vere detected. Arsenic, chromium, and nickel
meet their criteria. Lead axceeds”NJSUOC. Lead also exceeds FVQC and
NJPDES criteria, hovever, in this area background concentrations of lead
also exceed the criteria. dercury exceeds all criteria. Zinc exceeds FVWQOC

and NJPDES criteria.
il
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. TABLE 1-22

SUMMARY OF SURFACE VATER CRITERIA FOR INDICATOR CHEMICALS

LEL

Contract Proposed Vater Proposed

Background detection NJ F¥QC and fish FUQC
Indicator mean max level NJPDES? svqcC chronic ingestion fish consume
chemical (ug/l) (ug/l) (ug/1) (ppb) (ug/l) (ug/l) (ug/l)
Benzene ND ND 5 5,300 - 5,300 0.66 40
Chlorofora ND ND 5 28,900 1,240 0.19 15.7
1,2-Dichloroethane ND ND 5 : - - - -
Ethylbenzene ND ND 5 32,000 - - 1.4 mg 3.28 (mg/1)
4-Nethyl 2-pentanone ND ND 10 - - - - - ,
Toluene -- -~ —-ND ND 5 - 17,500 - - 14.3 mg 424 (mg/1)
Xylene ND ND 5 - - - -
bis(2-Chloroethyl)ether  ND ND 10 - - 1 0.03 1.36
Arsenic ND ND 10 440 50 190 2.2 17.5
Chromium ND ND 10 44 (0.29) 50 210 50 -
Lead 3.9 17 S 0.75 50 3.2 50 - :
Mercury ND ND 0.2 0.00057 2 0.012 144 ng 146 (ng)
Nickel 1.6 14 40 56 - 96 13.4 100
Zinc 8.1 8.1 20 47 - 47 5 mg -

- No criteria established.

- See table 1-13 for surface vater values in Alcyon Lake, Chestnut Branch and Rabbit run vith reference to

background.

3The NJPDES concentration numbers vere not intended to be used at face value, but rather as constants in an
equation designed to establish site specific permitted discharge concentrations.
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Sediments

The Public Health Evaluatios indicates that sediments do not pose an appre-
ciable public health risk. No plausible scenarios for periodic human
exposures to sediments that would résult in significant intakes of chemical
contaminants vere identified.

13

Background Concentrations. The background concentrations of indicator

chemicals detected in sediments vere presented in table 1-23. An indicator
chemical vas considered to be elevafed if the dovngradient stations were
elevated above the background mean Jt maximum concentrations. Under these
considerations Chestnut Branch eXCeéded background concentrations for nickel
and zinc, Rabbit Run for mercury and zinc, and Alcyon Lake for mercury and
arsenic. Only the concentration of mercury and arsenic vere considered to
be significant, since they wvere not‘detected in background sediments,
vhereas nickel and zinc vere detected in background sediments within the
same order of magnitude.

Guidelines Based upon Risk Assessment Methodologies. The public health

gvaluation determined that sediments in Chestnut Branch, Rabbit Run, or
Alcyon Lake do not pose an elevated“public health risk.

Air

Air quality standards for the contaminants of concern are not available.
Consequently, ctleanup criteria have been established on ;he basis of back-
ground or risk-based criteria.

Background Concentrations. Air emi;sions from the marsh exceed background.

Furthermore, recent air monitoring ﬁy the TAGA unit during one out of five
days of sampling performed by EPA in 1987 detected BCEE at 1 to 4 ppb in the
residential areas. The marsh should be remediated to reduce all volatile
emissions to nondetectable levels.
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< 1-23
INDICATOR CHEMICALS
NATURE AND EXTENT OF EXCEEDING BACKGROUND CONCENTRAT;ONS

AND INCIDENCES OF POTENTIAL RISKS GREATER THAN 10

Chestnut Branch Marsh Soil

Air
Background Chestnut Branch Unacceptable risk concentrations
Indicator chemical Mean* Max. Mean Max. Ingestion Inhalation 3
(volatiles in soil) (g/m™)
Organics: (ug/kg) (ug/kg) (ug/kg) (ug/kg) -6
Benzene ND ND 12.4 100 No Yes 2.5 x 10_7
1,2-Dichlorcethane ND ND 3.4 99 No Yes 1.5 x 10 6
Ethylbenzene ND ~ ND 16.4 160 No No 1.4 x 10”
4-Methyl-2-pentanone 0.2 2 1.7 19 No No NA 6
Xylene ND ND 46.9 600 No No 3.2 x 10'6
bis(2-Chloroethyl)ether ND ND  1094.7 7400 ~ No . Yes 2.0 x 107
Metals: : (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Arsenic 3.2 22 10.5 65.5 Yes No NA
Lead 34.6 130 95.6 424 No No NA
Nickel 5.7 41 21.9 112 No No NA
Zinc 15.6 36 91.5 325 No No NA
Mercury * * 0.13 0.5 No No NA
1

Estimated volume of contaminated soil: 71,500 cubic yards (excavation below 96 MSL); 20,000 cubic yards
(inhalation risk in zone 3); 71,500 cubic yards (ingestion risk due to arsenic). Area of contamination:
4.5 acres (belov 96 MSL); 1.2 acres (zone 3); 4.5 acres (ingestion risk).

2Bstimate of air concentrations at fenceline receptors as modeled in the offsite remedial investigation.

NA - Not available.

ND - Not detected.
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(continued)

Rabbit Run Sediments

Background " Rabbit Run Unacceptable risk
Indicator chemical Mean* Max. Mean Max. Ingestion
Organics: (ug/kg) (ug/kg) (ug/kg) (ug/kg)
bis(2-Chloroethyl)ether ND ND 62.5 250 No
Metals: (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Mercury ND ND 0.06 0.12 No

Petimated volume of contaminated sediment: 400 cubic yards.

Alcyon Lake Sediments

i _Background Alcyon Lake Unacceptable risk
Indicator chemical Mean* Max. Mean Max. Ingestion
Organics: (ug/kg) (ug/kg) (ug/kg) (ug/kg)

Chloroform ND ND 1.5 11 No
Hetals: (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Arsenic ND ND 6.6 67 No

Mercury ND ND 0.22 1.1 No

Estimated volume of contaminated sediment: 139,800 cu/yds. Area of contamination: 19 acres.

Flow rate: 2,700 gpm.

ND - Not detected

*The mean is calculated by summing the sample concentration vithin a specified area and dividing by the number of
samples taken in the area. Duplicate samples are counted as one sample and the average of the two concentrations
is used in calculating the mean. Samples vhich did not pass QA/QC wvere not included in calculating the means.
Nondetectable contaminants vere counted as zeros in calculating the mean.
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Guidelines Based Upon Risk Assessment Methodologies

Inhalation of volatile contaminants feleased from the marsh west of Chestnut
Branch posed excess lifetims cancer risks (upperbound) greater than 10'6.
The greatest potential risks were caused by exposure to BCEE. Using the EPA
cancer potency factor for BZEE, a risk of 10'6, and the lifetime exposure
3 BCEE in
ambient air of the residential neighborhoods vas calculated. Of the air

scenario presented in the PHE, a risk-based guideline of 0.003 ug/m

emissions from the marsh, BCEE, benzene, and 1,2-dichloroethane were found
to pose a potential, long-term publis health risk. The estimated guideline
air concentration levels ara belowv existing detection limits; therefore,
emissions of volatile organic compounds from the marsh should be reduced
such that predicted concentrations a% the receptors are wvithin acceptable
limits. '

1.6.2 REMEDIAL ACTION ARARS

Other than SARA, the major requireme?ts impacting the design, construction,
and operation of remedial actions come under RCRA, the Federal Clean Vater
Act amendments, and the State programs authorized under those Acts. Regu-
lations promulgated by agencies other than EPA and NJDEP will also affect
performance of the remedial action. The requirements to be considered in
developing and evaluating remedial a%xernatives for the offsite LiPari
Landfill are referenced below. Each iset of requirements is applicable to
some component of one or more remedial alternatives. The remedial action
ARARs that apply to each candidate repedial alternative will be identified

in section 3.0.

RCRA and Bazardous Solid Vaste Amendment Standards

Remedial activities that involve the excavation or removal of hazardous
substances, onsite managemeit of these substances, or removal to offsite
facilities must be in compliance vith stapdards under RCRA and amendments
to RCRA enacted through the HSVWA stan?ards and vith the requirements of the
State standards authorized under RCRAL
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The folloving RCRA sections appear ;o be applicable to the development of
remedial alternatives for the offsite LiPari Landfill:

o Identification and Listing of Hazardous Wastes (40 CFR 261)

o §iandards for Ovners and Operators of Hazardous Vaste
Treatment, Storage and Disposal Facilities (40 CFR 264), in

particular:
|
Subpart B - General Facilit& Standards
Subpart F - Releases from Solid Vaste Management Units
Subpart G ~ Closure and Postclosure
Subpart J - Tanks
Subpart L - Vaste Piles
Subpart N - Landfills
Subpart 0 - Incinerators

o Interim Standards for Owner§ and Operators of Hazardous Vaste
Treatment, Storage, and Disposal Facilities (40 CFR 265), in

particular:

Subpart B - General Facility Standards

Subpart F - Ground Water Monitoring

Subpart G - Closure and Postclosure

Subpart J - Tanks f

Subpart L - Vaste Piles

Subpart N - Landfills

Subpart 0 - Incinerators

Subpart P - Thermal Treatment

Subpart Q - Chemical, Physical, and Biological Treatment

o Interim Standards for Ovners and Operators of New Hazardous
Vaste Land Disposal Facilities (40 CFR 267)

HSVA prohibits the continued land disposal of hazardous vaste beyond cer-
tain specified dates, unless they meet certain treatment standards or con-
taminant levels. Standards vere established to set levels or methods of
treatment to substantially diminishﬁthe toxicity of the vaste or restrict
its migration so that short-term and long-term threats to human health or
the environment are minimized. Vastes that meet treatment standards are
not subject to land disposal prohibitions. CERCLA-generated waste (sol-
vents and dioxins) have a 43-month gtatutory exemption from the November 8,
1984, enactment of HSVA. By May 8,31990, EPA is mandated to establish
treatment standards for typss of vaste to qualify for land disposal,
identify types of waste that will absolutely be land banned, or review
types of vaste on a case-by-case basis to qualify for an exemption to the
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land ban restriction, particularly where there is no treatment capacity.
To date, existing HSVA standards have not impacted the selection of
remedial alternatives, but future esﬁahlishment of standards may do so.

Nev Jersey Solid and Bazardous Vaste Management Regulations (NJAC7:26-1.4
et seq and 7:14A-4.]1 et seq)

These regulations affect all aspects of solid wvaste management, both on
site and off site. Since Nev Jersey administers RCRA standards, State and
Federal vaste management rules must ﬂé compared and the more stringent
adopted.

Subchapters 10 through 12 of NJAC7:24;contain requirements for construction
and operation of hazardous waste facilities. Location of facilities is
addressed as vell as standards for tanks; surface impoundments; incinera-
tors; landfills; thermal treatment; and chemical, physical, and biological
treatment units. Sections under NJAC?:I&A address effluent and ground
vater monitoring and responses.

Nev Jersey Air Pollution Control Regulations

These regulations (NJAC 7:27-1.1 et seq) control the emissions of com-
bustion by-products and chemical vapo%s into the atmosphere.

The subchapters addressing incineration (Subchapter 11) and ambient air
quality standards (Subchapter 13) may be directly applicable in evaluating
the feasibility of onsite incineration, vhere they are not superseded by
provisions of the Solid and Hazardous Waste Management Regulations dealing
specifically vith incineration of hazardous wvaste.

i
Subchapters 16 and 17 address the control and prohibition of air pollution
by volatile organic substan:es and toxic substances, respectively. These
regulations address the storage, handling, and direct discharge of volatile
compounds and appear to be relevant to emissions from a ground vater treat-
ment operation. Some provisions of thg subchapters may be relevant to the
development of schemes to control emis%ions of volatile compounds during
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excavation of contaminated soils. The air quality standards limit the
emissions of any single or sum total of the folloving toxic volatile
‘ organic substances (TV0S) iy excess of 0.1 pounds (45.4 grams) per hour.

Toxic Volatile Organic Substances

Benzene (Benzol)

Carbon tetrachloride (Tetrachloromethane)
Chloroform (Trichloromethane)

Dioxane (1,4-Diethene dioxide)
Ethylenimine (Aziridine)

Ethylene dibromide (1,2-Dibromoethane)
Ethylene dichloride (1 2-Dichloroethane)
1,1,2, Z-Tetrachloroethane (Tetrachloroethane)
Tetrachloroethene (Perchloroethene)

1,1, 2-Trich1oroethane (Vinyl trichloride)
Trichloroethylene (Trichloroethene)

Nev Jersey Pollutant Discharge Elimination System (NJAC 7:14A-1.1 et seq)

Several of the remedial alternatives to be evaluated will consider ground
vater reinjection as a mechanism to divert ground vater flowv or as part of
a ground water flush and treat optfon. Ground vater reinjection will be
governed by a NJPDES permit. The State’s authority to regulate reinjection
. -of ground vater is derived from the!‘ Nev Jersey Vater Pollution Control Act
and is in compliance with the Natiohal DES provisions of the Federal Clean
Vater Act amendments. The conditions of the NJPDES permit will be decided
based on data particular to conditions at the offsite LiPari landfill.

Nev Jersey State Soil Conservation Committee (SCC)

Guidelines for construction activities in which soil is disturbed or wvhere
surface vater bodies may be impactea are regulated by the SCC. The guide-
lines vill be particularly relevant to any remedial activities in the
offsite area.

USDOT and NJDOT Bazardous Material Transportation Rules. Offsite trans-
portation of hazardous materials vxll be govetned by Federal and State

Department of Transportatioi (DOT) regulations. These requirements are
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incorporated by reference into RCRA regulations and the New Jersey Solid
and Hazardous WVaste Management regulations.

A permit wvould be needed to generaté or transport hazardous solids,
liquids, or sludges. The LiPari Landfill is technically considered a
"generator"‘because it is the source of hazardous vaste or materials that
may be transported off site for disposal. Generator requirements are found
under 49 CFR 172 and 177, 4) CFR 263, and NJAC 7:26-7.1 et seq.

NJDEP administers both RCRA and USD#T regulations. Vaste transported out
of the State must be handled by a licensed hauler/transporter, vho will
need a NJDEP permit for in-state movements and Federal or State permits for
out-of-state transport to secure landfills or incineration depots. The
hauler/transporter must operate in compliance wvith State and Federal regu-
lations on driver training; vaste identification; container marking, label-
ing, and placarding; and transport aapers. Packing and shipping must be
performed in accordance with 40 CFR Part 262.3 and 49 CFR Part 173.

Occupational Safety and Health Administration (OSHA) Regulations. All OSHA
requirements are applicable to vorkers implementing the remedial alterna-

tives. Of particular concern vill be exposures to particulates and VOCs in
the air, as wvell as direct contact vith contaminated materials and
hazardous chemicals used in treatmen& processes.

SARA requires that the Secretary of Labor promulgate standards for the
health and safety protection of employees engaged in hazardous vaste opera-
tions pursuant to Section 6 of the Occupational Safety and Health Act of
1970.

Final regulations under this section‘shall take effect one year after they
are promulgated. Until thea, hazardous vaste operations are governed by
interim regulations that pryvided no less protection for vorkers, employed
contractors, and emergency response vorkers than the protections contained
in the Occupational Safety and Health Guidance Manual for Hazardous Vaste
Site Activities (N10SH 1985) and existing standards under the Occupational
Safety and Health Act of 1970, found |in subpart C of 29 CFR 1926.
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1.7 NATURE AND EXTENT OF CONTAMINATION

The purpose of defining the nature and extent of contamination in offsite
areas attributable to the LiPari Landfill is to provide the basis for
remedial alternatives to mitigate the hazards posed by the contamination
and for evaluating in detail the proposed remedial alternatives that pass
screening. Delineating the distributions of the contaminant source on the
basis of air, soils, vater, sediments, and boring samples of the Chestnut
Branch marsh, Alcyon Lake, Chestnut Branch, Rabbit Run, and the parks will
also serve to estimate areas and volumes of soil, sediment, and vater
requiring treatment or removal.

Specific off-site areas have been identified as contaminated and requiring
remedial action based upon the media exceeding background concentrations
and/or presenting public health and environmental risks. If samples
exceeded the mean but not the maximum value of a chemical, the contamina-
tion vas still considered significant. These contaminated media are the
Chestnut Branch marsh soils and the sediments underlying Rabbit Run, Alcyon
Lake, and Chestnut Branch downstream of the spillwvay. In addition, an
estimate of the total volume of contaminated media requiring treatment is
provided. Several samples vere taken during the offsite remedial investi-
gation. Any additional sampling would only have the potential to yield a
more accurate determination of actual contaminated soils and sediments.

1.7.1 CRITERIA FOR IDENTIFYING CONTAMINATION

The criteria used to determine the extent of contaminated media requiring
remedial action is based upon regulatory requirements, consideration of
background concentrations, and public health evaluation procedures. The
basis for these criteria vas discussed in section 1.6.

For chemicals or media that do not have specific concentration criteria
promulgated for contaminants present in the offsite area, the extent of
contamination has been estinated using background concentrations and
concentration limits estimated by public health evaluation procedures.
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Background concentration limits wvere established from the analytical
results of surface soil, sediments, surface vater, and ground vater from
background (upgradient) locations in the vicinity of the offsite LiPari
Landfill area. Analytical results of the samples from potentially impacted
areas vere compared against background values given in sectjon 1.4.2 to
determine the presence of significant contamination. A contaminant con-
centration vas only considered to be significant if it vas elevated above
background or if it vas not detected in any of the background samples. New
Jersey soil cleanup criteria are geﬁerally set based upon one-to-three
times expected background levels.

The public health evaluation only estimated risks associated with certain
exposure scenarios for indizator chemicals. This approach was taken
because remedial actions that could effectively remove or treat the indi-
cator chemicals would also remove Oﬁ treat other contaminants. The
indicator chemicals are representative of a full range of chemicals with
various physical characteristics. These properties are important to
knoving the effectiveness of specific treatment processes. If the public
health evaluation indicated that a Aarticular contaminant in a media posed
a public health risk, only then vas an upper-limit concentration cal-
culated. These upper limits are coqsideted to be the risk-based cleanup
guideline.

Chestnut Branch Marsh

The remedial investigation report indicated that soil is contaminated vith
the organics benzene, BCEE, 1.2-dich}oroethane, ethylbenzene, 4-methyl-
2-pentanone, toluene, and xylenes (tbtal), as vell as vith the metals zinc,
mercury, lead, nickel, and arsenic. These contaminants have contaminated
the entire marsh area considered in the study. The organics BCEE, benzene,
and 1,2-dichloroethane pose a risk associated with the inhalation of a
predicted concentration of these contaminants at the marsh fenceline and
along Hovard Avenue homes. Of all the contaminants, only arsenic poses a
risk due to ingestion. Hoﬁever, the' risks due to arsenic are no greater
than risks in background soil. Conséquently, the most significant risk
associated wvith the marsh s>il are those associated vith volatile
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emissions. On the basis of NJDEP soil cleanup guidelines remediation of
marsh soil i{s probably not required with the exception of arsenic, since it
exceeds the maximum observei, but not the mean observed, NJDEP cleanup
guideline for arsenic. Volume estimates of contaminated soil wvere based
upon cleanup to background or detection limit specification if the compound
vas not detected in background soil.

The volume of contaminated soil present in the marsh area was calculated on
the basis of figure 1-23. The so0il samples taken in the marsh vere gener-
ally not greater than 18 to 24 inches in depth. Consequently, to determine
the maximum depth of soil that could potentially be contaminated, the
ground vater data vere also used to define maximum depth. The ground vater
contamination will be discussed in more detail in subsequent paragraphs.
Vhat is important to discuss with r%gard to soil contamination, howvever, is
the contamination of the Cohansey aduifer. The marsh has an alluvial top-
soil layer along the stream banks vhich vas sampled; the samples did not
extend beyond 24 inches.

- The top soil is organically rich and, as such, is adsorptive and likely to
retain contaminants on the soil particles. Leachate seepage has probably
contaminated the Cohansey Sand/alluvium and Kirkwvood Clay. The remedial
investigation determined that Kirkwood Clay did not exist in areas north of
the landfill near Chestnut Branch; ﬁhetefore, any sort of remedial action
vould have to reflect this fact. IJ‘areas vhere no Kirkwood Clay exists,
the alluvial soil layer is resting over the Kirkvood Sands. Under the
assumption that only the Cohansey Sands and alluvium are contaminated, the
volume of contaminated soil is estiqated to be approximately 71,500 cubic
yards. This volume in Chestnut Braﬁch sarsh vas estimated from the approx-
imate seepage face at 96 feet (MSL) to the bank of Chestnut Branch using
figure 1-23. The results of the calculations are presented below in table
1-24. BHovever, these volum: estimates represent the maximum theoretical
quantity of contaminated soil, limiﬂ?ng the areas to consider for remedia-
tion. Actual excavation volumes would be less due to considerations of
Chestnut Branch, the offsit2 collectkon system, and the clay barrier to the

Kirkvood aquifer.
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TABLE 1-24

ESTIMATED VOLUME OF CONTAMINATED SOIL IN CHESTNUT BRANCH MARSH

Map Harsthrea = Depth to Kirkvood Clay1 Volume3

area (ft°) (ft) (ft”)

A 43,906 10 439,060

B 37,344 10 373,440

c 46,250 10 462,500

D 65,469 10 ¢ 654,690
TOTAL VOLUME 1,929,690 or

71,475 cu/yds

1Notably the clay has eroded in some parts of the marsh.

On the basis of volume estimnates of soils posing risk due to inhalation of
volatiles, zone No. 3 shown in f;gure 1-24 vas identified as contributing the
greatest emission rates. Consequentay, the volume of soil identified for reme-
diation on the basis of inhalation risks only is estimated as 19,918 cubic
-yards.’

Leachate seepage from the encapsulation system will continue to contaminate
the marsh area until the seepage is contained via the offsite collection
system. Once this control is put in place and no further remedial action is
performed, a gradual natural flushing of the marsh soil vill continue to
occur. Over time the flush wvater viil-contain lover concentrations of
contaminants. An estimate of the ti#e frame required to naturally remediate
the soils is unknovn. It will depen# on flushing, volatilization, and
physical and biological degradation fates. The PBE provided a theoretical
estimate of the time required to volatilize chemicals from the marsh ranging
from 3-4 days for some to a fewv months for compounds such as BCEE after
leachate seepage is controlled. Hovever, these are only gross estimates, the

actual rates vill probably vary (CDM 1987).

The lake and streams rapid turn-over rate of 2 to 3 veeks is expected to re-
sult in the displacement of the contéminated vater in these surface vater
bodies. Consequently, the long-termlremediation for these surface wvater
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bodies is contingent upon remediation at the discharge source (i.e., seepage
across slurry wvall as vell as ground vater). Leachate seepage rates vere
calculated to identify the volumes necessary to design the offsite collection
system. These estimates are discuséed subsequently within this section.

Chestnut Branch

As previously discussed, contaminated surface vaters vill be displaced even-
tually in accordance vith the streams rapid turnover rate; thus surface vater
remediation vill not be considered further. Discharge to surface vater should
meet surface vater quality criteriakidentified in section 1.6. The data do

not indicate that the strean’s sediments are contaminated. This may be attri-
buted in part to the flov rate that varies betwveen 900 and 4,400 gallons per
minute (gpm) and is in comparison to Aleyon Lake, much faster. The lesser
retention time, contaminants and potentially greater seasonal erosion of

stream bottor sediments may account for less opportunity for contaminated sedi-
ment to accumulate. Under the scen#rios for the potentjal public uses associa-
ted vith streams such as Chestnut Branch and Rabbit Run, the public health
evaluation did not identify potential risks associated vith either surface
vater or sediments. Since neither contamination above background level nor
ﬁotential health risk occurs in Chestnut Branch, the stream betveen Lost Lake
Run and Alcyon Lake does not require remediation and, therefore, it is not
considered in this feasibility study for remedial action. Hovever, additional
sampling should be performed in thié area, particularly betveen Lost Lake Run
and Rabbit Run subsequent to any remedial action taken in the marsh. Soil dis-
turbance during remediation in the marsh may contaminate the stream sediments.

The area of Chestnut Branch belov the lake spillvay has stream sediments con-
taminated vith metals above backgrognd. Remediation of this area vill thus be
considered. The assumption is that ‘contamination exists as far as the last
sample location (SE-03) taksn in thé vicinity of this spillvay and that conta-
mination is relatively shallov. A volume of BSO cubic yards will be consi-
dered for remediation; basel on a cross-sectional area 1 foot deep and ¢ feet
vide. '
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Rabbit Run

The presence of contaminants in Rabbit Run sediments appears to be due to
contaminant migration that occurred prior to the installation of the slurry
vall, and persistence due to intermittent and lov flov in the stream. Unlike
Chestnut Branch, stream flow in Rabbit Run is seasonally intermittent. Indi-
cator chemicals found in Rabbit Run sediments vere identified as BCEE and mer-
cury, chromium, lead, and zinc. These chemicals vith the exception of mercury
vere also found in the surface vaters of Rabbit Run. Additionally, arsenic
vas found in the surface vater of Rabbit Run. The organic contaminant BCEE is
positively associated with the LiPari Landfill. As previously indicated, pub-
lic health risks associated vith Rabbit Run vere not identified; thus volume
estimates based upon risk alone veretnot performed. Cleanup to background or
method detection limit specifications vere used to estimate contaminated soil
volumes.

Contamination vas assumed to extend through the entire length of the streanm,
vhich is approximately 1,200 feet:. The volume of contamination vas estimated
to be 400 cubic yards based upon a cross-sectional area 3 feet wide and 3 feet
deep.

Alcyon Lake

The remedial investigation report inéicated that surface vater vas contami-
natéd vith BCEE. Any remedial action that prevents further leachate seepage
from discharging into Chestnut Branch and Rabbit Run will then eliminate the
contamination in Alcyon Lake. The lake’s contaminants should be discharged in
accordance vith its rapid turnover rate, vhich is estimated to be 2 to 3 veeks.

The organic indicator chemical most expected to be observed in lake sediments
vas BCEE. Several other coataminants observed in the marsh could presumably
be transported in soil particles generated as part of the normal erosion
process in the marsh. Bovever, all qf the other organic contaminants in the
marsh are relatively more vilatile than BCEE. The organic contaminants includ-
ing BCEE, hovever, have less of an affinity for natural organic-rich sediments
than the contaminants such as polycyclic aromatic hydrocarbons, pesticides,
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and phthlates, vhich vere detected in lake sediments, but have not been defi-
nitively associated vith the landfill. Furthermore, BCEE is relatively more
soluble than the other contaminants Qbserved in the sediments. Therefore, {t
is not unexpected that BCEE or otherjorganic indicator chemicals are not
detected in the lake sediments. :

In contrast, the lake sediments are a collection basin for contaminants such
as metals that tend to sorb more tightly to organic-rich sediments and are
considerably less soluble than the nganic contaminants. The remedial inves-
tigation found that only arsenic and mercury vere detected above background in
Alcyon Lake sediments. They were undetected in Glen Lake, a background lake,
and in the upgradient streams. All other metal contaminants vere within the
same order of magnitude or less than background lake sediments. Interes-
tingly, lead and 2inc vere wmuch higher in the background lake, but they vere
not higher than the mean concentrations for the streams. The public health
evaluation did not ideniify any risks associated vith ingestion of sediments
under conditions wvhere they would be resuspended in the wvater column. Cleanup
to background vere used to estimate contaminated soil volumes.

The surface of the lake vas estimated at 14.6 acres by the REM II remedial
investigation team. Because ptevious surface estimates were as much as 19
acres, this number wvill be used for tonservative estimates of contamination.
The volume estimates vere based upon the assumption that the entire muck layer
is contaminated. The muck layer is defined as all the organic matter and sedi-
ment dovn to the lake’s competent strata. Soil borings indicated that the
outcrop is from the Kirkwood Sands.

Apparently the Kirkwood Clay has been eroded in the lake as vell as in the
marsh. The muck layer vas assumed to be contaminated as long as either
arsenic or mercury vas detected at any level. The soil borings essentially
indicated that arsenic or marcury is distributed throughout the lake’s sedi-
ment. Figure 1-25 illustrates an isopach map of muck thickness. On the basis
of the isopach map and a surface area of 19 acres, a volume estimate of
139,500 cubic yards is estinated for the muck and presumed to be contaminated
(see table 1-25). Vere the lake to be capped, an area of 19 acres would be
involved.
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TABLE 1-25

’ ALCYON LAKE AREA AND VOLUME ESTiHATES OF CONTAMINATED SEDIMENTS®

Suriace Depth Volyme

Area (£t°) (ft) (ft7)

1 482,514 4.5 2,171,313

II 15,229 4.0 60,916

II1 23,505 5.0 117,525

1v 64,556 5.0 322,780

' 14,070 6.0 84,420

VI 15,229 2.0 30,458

VIl 44,610 3.0 133,830

VIII 51,645 4.0 206,580

IX 57,521 5.0 287,605

X 58,680 2 6.0 352,080 3
B27,559 ft 3,767,507 ft

or or 3

19 acres 139,500 yd

%The thickness of the muck in Alcyon Lake is used as a boundary condition
for estimating the depth of the dredging operation. The volume to be
dredged is then calculated by multiplying the area times the depth.
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Arsenic and mercury wvere not detectéd in either the sediments or surface wvater
from the background lake or upgradient streams, these metals are present in
background soils east of Chastnut Branch. These metals could conceivably Se
transported from background soil pa%ticles during periods of intense rain,
vhich is conducive to erosion. Hovéver, mercury vas detected in only one
subsurface (18"-24") sample. Furthermore the data indicate that the presence
of these metals in the Chestnut Branch marsh appears to indicate that the
marsh is the most likely source con&ributing to arsenic and mercury contami-
nation in Alcyon Lake. Thus the cohclusion that these lake sediments have
potentially been impacted by the lanfill and therefore, should be considered
for remediation. Other metals (e.g. lead and zinc) present in Alcyon Lake may
also be contributed via sources othér than the landfill. Consequently, reme-
dial action may not be appropriate #ntil a vatershed management program is
implemented to minimize continued d%scharge from nonpoint sources.

Parks

{
The remedial investigation report concluded that a potential transport pathway
"does exist, that could contribute ta contamination of the park soils. How-
ever, BCEE, the strongest indicator| chemical associated with the LiPari Land-
fill vas not detected in the park sbils. Furthermore, organic or inorganic
contaminants that vere detected in &he parks vere also detected within an
order of magnitude of background cohcentrations or less in upgradient surface
vater, sediment, or soil sampling s?te. The public health evaluation identi-
fied potential risks due to the pregence of lead and arsenic in the soils.
Howvever, the risks are not consideréd'to be greater than those associated with
background soils. Therefore, remediation of the parks will not be considered
in this feasibility study, since thg parks have not been considered to have
been impacted, as demonstrated by lack of significant contamination above back-
ground, or public health risks greaier than for background areas.

1.8 REMEDIAL ACTION OBJECTIVES

i
i

The remedial action objectives unde% SARA state that "Alternatives must be
protective of human health and the %nvironment." In addition, a remedial
action must meet or exceed 'applita?le or relevant and appropriate require-
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ments® (ARARs). The ARARs specific to the offsite LiPari Landfill wvere
discussed in section 1.6.

ARARs are established requirements that must be met to assure cleanup levels
that vill be protective of public health and the environment. Vhere there are
no specific ARARs for a cheaical or ﬁiven situation, the PRAE can be used to
develop risk-based cleanup guidelines. The PHE determined vhether the exist-
ing air, soil, and ground vater concentrations pose public health risk. Soil-
leachability rate data would be required to determine concentration levels of
the chemicals of concern that can leach into the ground water without posing é
risk, therefore these risks vere not calculated.

Potential public health risks were found in downgradient areas that may have
been impacted by the LiPari Landfill as demonstrated by proven transport path-
vays or by detection of indicator chemicals above background. Contaminants in
the soil in Chestnut Branch marsh vere found to shov a potential health risk
associated vith ingestion and inhalation. Contaminants present in fish in
Alcyon Lake vere associated with potential health risks via ingestion of the
fish.

Consequently, a no-action alternativé vould not meet the remedial action objec-
tives required to protect public health and the environment. To meet the reme-
dial action objectives, contaminant c¢oncentrations must be reduced such that
they no longer pose a public health risk, or the exposure pathways posing a
risk as described in the public health evaluation must be controlled.

To meet the remedial action objectives, a remedy must to protective of public
health as vell as the environment (i.e. terrestrial, aquatic, atmospheric).

As previously discussed, the PHE vili be used to determine public health risk-
based guideline. Existing statutoryllavs and guidelines serve to protect the
biotic environment. The NJPDES sets limits to protect aquatic life in surface
vaters, the NJSVQS FV2-NT wvaters have designated uses for maintenance, migra-
tion, and propagation of natural and established biota. The Federal Vater
Quality Criteria vere develsped for the protection of aquatic life and human
health. Vhere ARARs do not exist for chemicals detected at the sites, the
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detection of man-made or naturally occurring chemicals in concentrations above
background levels (established for the site vicinity) provides a basis for
determining potential environmental impact.

To meet the remedial action objectives (meet or exceed ARARs and protect pub-
lic health and the environment), the chemicals ekisting in the offsite LiPari
Landfill area must be treated to reduce their toxicity, mobility, or volume,
or the exposure pathvay must be circumvented to prevent exposure by control-
ling the source or the receptor. Under SARA, the folloving objectives must be
considered in developing remedial action alternatives.

o Providing a permanent solution so that long-term management
including operations, maintenance, or monitoring is not
required.

o Using a treatment t=chnology as a principal element to per-
manently and significantly reduce toxicity, mobility, or
volume. The alternative should use innovative or resource
recovery technologiass to the maximum extent possible if they
shov sufficient promise of providing a permanent solution vhen
existing technologies will not.

"0 Using containment with little or no treatment, vhich provides
protection of human health and the environment by preventing
exposure or reducing mobility of the contaminated vaste.

o Folloving a no action alternative.

The remedial action goals provided within these categories are not mutually
exclusive. In fact, alternatives may be developed that incorporate the
goals of more than one remedial acﬁjoh category.

Alternatives must also be cost-effective. More than one alternative may be

protective, but these may vary in fheit environmental and public health
benefits.

12)
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2.0 SCREENING OF REMEDIAL TECHNOLOGIES

The environmental and public healthjrisks posed by the presence of con-
taminated soil and ground vater in the offsite LiPari Landfill study area
may be reduced or eliminated by placing barriers along the route available
for human exposure or by treating contaminated soil and ground wvater to
permanently or significantly reduce the toxicity, mobility, or volume of
the hazardous substances.

Although technologies to treat contaminated soil will be discussed herein,
technologies to treat contaminated ground wvater vill not since ground wvater
treatment technologies were previously examined in the Onsite Feasibility
Study (CDM, 1985). It is assumed that seepage from the LiPari Landfill
slurry vall during the flushing opefation as vell as ground water recovered
from the Kirkvood Aquifer will be transported for treatment to the onsite
pretreatment facility currently under design. Therefore, various
technologies available for ground vater recovery have been addressed.

Technologies listed in table 2-1 vere selected because of their potential
use in developing alternatives to meet the remedial action objectives
defined in section 1.7. They have Feen grouped into general response cate-
gories for technical screening. Each candidate remedial action may in-
corporate technologies from several response categories.

Soil Media Response Actions

Source Control and Containment - Technologies in this category leave
contaminated soils (sediments) in the off-site areas and rely on
engineering barriers (i.e., slurry valls, caps) to reduce or eliminate
exposure or the mobility of the vaste so as to protect public health and
the environment. A ground vater monitoring program would be implemented in

conjunction with this soil response action to track any future contaminant
movement from the site.
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CANDIDATE REMEDIAL TECHNOLOGIES FOR TECHNICAL SCREENING

TABLE 2-1

I. Source Control and Contaiﬁment

A.
B.
c.
D.
B.
F.
G.
n.
I.

Surface Capping

In-situ Control of Sediments
In-situ Bottom Liners

Sheet Piles

Slurry Valls

Grout Curtains ‘
Synthetic Membrane Liners
Pumping Vells

Passive Collection Systems

II1. Insitu Treatment

A.

B.
c.
D.
E.

F.

Solidification/Fixation

-- Cement

-- Thermoplastics i

-- Organic Polymers '

-- Metal Organo-Chemical Fixation
Chemical Oxidation

Biodegradation

Soil Flushing

Enhanced Volatilization

-- Vacuum Vapor Extraction

-- Thermal Vapor Extraction
Delivery and Recovery Technologies

III. Treatment

A‘
B.
c.
D.
E.
P‘
G.
B’
I.

Excavation

Dredging

Soil Staging

Incineration o
Enhanced volatilization
Cenent/Lime-based Fixative
Vitrification

Soil Vashing
Bioreclamation

IV. Construct Nev Landfill for Disposal

A.
B.

Construct Landfill

Construct Landfill over Existing LiPari Landfill Cap

V. Disposal at Existing RCRA Facility

V1. Disposal as a non-hazardous material

VII. Offsite Collection System

VIII. Ground Vater Recovery Systems

(LiPari/8)
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In-Situ Treatment - Using these technologies, contaminated soil (sediments)

wvould be chemically, physically, or biologically treated in place to
reduce contaminant levels. In situ treatment minimizes the need for
extensive soil disturbances, such as excavation, and is in itself a means
to reduce public risk due to unnecéssary exposures. A ground vater
monitoring program would also be implemented to track any future
contaminant movement from the site.

Treatment - Using these technologiés, contaminated soil (sediments) is
excavated and then chemically, phy#ieaily. or biologically treated onsite
to reduce contaminants to vhatever level is technically feasible. 1I1f low
enough levels can be achieved, the' treated soils might be placed back into
their original locations or other suitable locations without engineering
controls. In the event contaminant levels still pose a threat to public
health and the environment after tfeatment, the soil would be returned to
the site for containment wvith engineering controls similar to those
available for the source control and containment alternative, or the soils
could be disposed at an offsite treatment facility. If treated soil is
disposed back on the site, a ground vater monitoring program would be
implemented to track any future residual contaminant movement from the
site.

Disposal on Newly Constructed Landfill - Contaminated soil (sediments)
vould be excavated to allov the construction of a secured landfill meeting

RCRA, HSVA, and state requirements. The contaminated soil would

subsequently be disposed into the nev landfill for long-term containment.
A ground vater monitoring program would be implemented to track contaminant
movement from the site in accordance vith RCRA monitoring requirements.

Disposal at Existing RCRA Facili;yt- Contaminated soil (sediments) would be
either excavated and subsequently chemically, physically, or biologically
treated at an offsite RCRA-permitted facility; excavated and transported to
a temporary storage facility until final disposition of the vaste is iden-
tified; or excavated and disposed ét an offsite RCRA-permitted facility.
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Ground Vater Media Response Actions

Offsite Collection System - In accordance vith the September 1985 Record of
Decision for the Onsite LiPari Landfill, an offsite collection system vill
be installed to collect seepage from the north and northeast section of the

landfill slurry wvall. The system will be designed to collect any excess
seepage through the slurry vall that may result from the batch-flushing
remedial action. The seepage water vill be pumped to the onsite pretreat-
ment facility currently under design. The offsite collection system should
be installed and operational by the time the batch-flushing program is
ready to begin. The offsite collection system is in itself a separate
remedial action that will be implemented regardless of, and independently
of, any remedial action taken to addfess the offsite areas of concern,
namely, the Chestnut Branch marsh, Rabbit Run, and Alcyon Lake.

Ground Vater Recovery System - In thié response, contaminated ground vater

from the Kirkvood Aquifer is recovered for treatment in the onsite LiPari
Landfill ground wvater pretreatment facility.

Each of the technologies under consideration in the aforementioned response
actions vill be briefly described and screened for their technical
feasibility, impacts to public health and the environment, institutional
constraints and acceptability, and relative cost-effectiveness. 4 summary
table will be provided at the end of;the screening to identify the
advantages and disadvantages as a juétification for screening out certain
technologies. The technologies that remain after the screening process are
assembled into candidate remedial alternatives that are then carried over

- for detailed analysis in section 3.

2.1 TECHNICAL SCREENING

In order to pass through thz technical screening, technologies must be
feasible for the location and must represent a reliable means of addressing
the problenm. The criteria considered in the technical screening process
include reliability, ability to implement, operation and maintenance
requirements, and safety.
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2.1.1 SOURCE CONTROL AND CONTAINMENT

The technologies identified under this category use engineering barriers to
control the migration of contaminants in soil or ground vater and prevent
direct exposure to the public._’Typical technologies include structural
barriers such as surface caps, mechanical barriers such as adjustment of
the ground vater table, and solidification of the wastes and contaminated
soil. This section gives a description of the aforementioned technologies
and technically screens the alternatives to be considered for isolation of
the contaminated soils in the marsh area and contaminated sediments in
Rabbit Run and Alcyon Lake.

The tvo major categories presented are horizontal and vertical barriers.
Rorizontal barriers include surface or bottom seals. Vertical barriers
include slurry valls, sheet piling, grout curtains, and impermeable

membrane liners.

Marsh Soil Capping

Capping is usually a necessary optién for the remediation of a site vhere
haterials are left in place. It isioften used in conjunction with other
containment/encapsulation technolog#es in order to isolate contaminated
areas. The primary purpose of a cap is to minimize infiltration of rain
vater and preclude contact vith the emplaced vastes.

The use of surface capping in the offsite marsh area wvill be evaluated as a
technology for physically isolating the soils to minimize the risks to the
surrounding public. Tvo types of cover systems are evaluated for use in a
containment remedial alternative. The first cover system involves total
encapsulation of the marsh area vith an impermeable cover system consisting
generally of a combination of natural and synthetic geomembranes. The
second type of cover system is a perheable cover system consisting of soil
placement in the marsh area. Both cbvers could be used to minimize risks
associated vith direct contact, ingestion of soils, and inhalation of
volatiles emitted from the narsh soil. These two types of cover systems
are discussed belov.
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Impermeable cover. Impermeable covers comprise tvo basic designs: multi-

layered and single-layered caps. The multilayered caps are required by the
RCRA land disposal regulations of 40 CFR 264, subparts K through N. How-
ever, a single-layered cap »may be acceptable vhen a site is being tempor-
arily covered, in an area wnere evapotranspiration far exceeds rainfall and
there is little or no ground vater, or vhen there is absolute assurance
that the integrity of such a cap will be continuously maintained. Use of a
single layer cap vill be coasidered only on the assumption that the cap
wvould be continuously maintained, since the other criteria could not be met
for this site.

Multilayered caps generally consist of a three-layered system, as shown in
figure 2-1. The vegetative layer usually exceeds 2 feet in thickness, but
may be greater depending on the fro#t depth, the maximum depth of root
penetration, and the rate of anticiéated soil loss. The drainage layer
should consist of material with greater than 10'3 cm/sec permeability in
order to minimize contact of infiltrating rain vater vith the lov permeabi-
lity supportive layer. The lov permeability layer can be composed singly
or in combination with natural soil, admix soil, or a geomembrane liner.
RCRA regulations specify permeabilities of less than or equal to 10'7
cm/sec for the cap. Vhen a single-layered cap is appropriate any of the
lov permeability materials mentioned above can be used. Natural soil and
admixes are not recommended, hoveveﬁ, because they are disrupted by the
freeze/thav cycle and because exposdre to drying causes them to shrink and
crack. The thickness of these liners is dependent on the amount of
anticipated settling and the local veather conditions. The equipment and
technology required to install both multi- and single layer caps a surface
cap are videly available in the construction industry. Finally, it should
be noted that vhere generation of gases vithin the contained site is
likely, a gas collection and vent system should alvays be incorporated.
The vented gas should be monitored ahd treated if emissions exceed state or
federal regulations. |
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Use of an impermeable cover system?in the marsh area would consist of a
multilayered cap vith a vegetative layer, drainage layer, and lov permeabi-
lity layer. The top layer consists of a vegetative cover of topsoil 6
inches thick, below vhich lie 18 inches of vegetative baling soil underlain
by a filter fabric and a l-foot-thick sand drainage layer.

The bottom lov-permeability zone would consist of a 2-foot compacted clay
layer or a geomembrane. Geological analyses are necessary to determine if
the soils in the marsh area are structurally capable of supporting the
veight of the cap. Sands and gravel present in the marsh area may be
combined vith lime and fly ash to improve the pozzolin (cementing)
properties of the marsh soils resulting in the optimization of the grain
size distribution and to reduce shrinking and swelling behavior. A
geomembrane will be considered as the lov permeability layer in the marsh
since it vould not be possible to adequately compact the clay to achieve
the low permeabiiity necessary. Use of a geomembrane will also reduce the
cap thickness, a positive feature since excess thickness would displace
vater volume capacity in the marsh creating a flood problem.

Properly designed hydraulic control systems would need to be incorporated
"to alleviate the upwvard pressure on the cap, thereby reducing the stress on
the cover and prolonging the life of the encapsulation. The cap could be
designed with a gramage net under the cap to divert vater flow the stream.

Construction and placement of an impermeable cover system would require a
major effort in the marsh area. The vegetation would need to be cleared
and grubbed and proper run-on and runoff systems would have to be in-
corporated as part of this remedial activity. Additionally, long-term
operations, maintenance, and monitoring (such as inspection for erosion and
settlement) are required throughout the life of the cover systen.

Encapsulating the marsh area would not eliminate the flov of vater to the

stream banks. Bovever, natural flushing would be minimized since precipi-
tation vould be diverted. The encapsulation system vill direct surface
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vater in a different direction. If a multilayered cap is used, the ele-
vation of the marsh area would be raised by approximately 3 feet, thus
displacing some water volume capacity in the marsh. Consequently, proper
flood control systems vould need to be designed to control flooding east of
Chestnut Branch. BHowvever, this would not be necessary if an equal volume
of soil vould have to be removed to properly place the cap over the marsh
soil surface. This technology vil% be retained for further screening in
this feasibility study. |

Permeable Cover. This alternative, like the impermeable cover systenm,

vould reduce the risk to the surroﬁnding public. Under this scenario, the
majority of the vegetation would be cleared from the marsh area, proper
run-on and runoff measures would be incorporated, and the marsh would be
covered vith approximately 3 feet of clean soil. A geotechnical analysis
would be performed in order to determine the stability of the marsh soils
and their ability to withstand the load of this type of cover. Geotextiles
could be used to separate the clean soil from the existing marsh soil.

It is assumed that ground wvater from the Cohansey Aquifer (i.e. leachate
seepage from the slurry wall) vill be collected in the offsite collection
‘system for treatment. The heads vould be lovered during operation of the
offsite collection system, making recontamination of upper soils unlikely.
The uncontaminated ground vater vould be able to fluctuate in level, and
it, along vith natural rainfall, would assist in flushing the more readily
vater transportable contaminants present in the marsh area. The organic
indicator chemicals of concern vould in all probability be readily flushed
since they do not adsorb strongly to soil, hovever, the indicator metals
vould not be expected to desorb readily from the marsh soils. The Cohansey
formation provides a less favorable environment than the marsh soils for
metals to adsorb.

Minimal operation and maintsnance is required for this type of cover
system. This type of cover would have to be graded so as to incorporate
proper surface runoff contrsl such;as dikes, berms, terraces, and benches,
to minimize erosion. '
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The permeable cover system minimizes risk, allows natural flushing to
occur, requires minimal operation and maintenance, and less hydraulic con-
trols than the impermeable cover system. The permeable cover system will

be retained for further scr2ening.

Interim Cover

The placement of an impermeable or permeable cap in the marsh will involve
some soil regrading, thus disturbing surface soils and enhancing the
possibility that volatile organics vill be released. Tvo technologies can
be used either to suppress volatile organic releases or to contain their
emission.

Foams. Volatile organics, obnoxious odors, and hazardous solid
particulates can be effectively suppressed and controlled with vater-based
foam systems. One such foan has been manufactured and has been tested for
commercial use by 3M Corporation (Pollution Engineering, 1987). The foam
systems have been used at the PJP Landfill site in Jersey City, Nev Jersey
as part of an NJDEP remedial action. These systems consist of application
equipment, vater, foam contentrates, and stabilizers. These foams are used
directly in the active zone of soil'disturbance (i.e., excavation,
regrading) or on soil or waste piles to directly suppress the release of
volatile organics. Foams are available for both temporary or long term
needs. The temporary foam suppresses vapors for at least 20 minutes vhen
applied at a thickness of one inch. The longterm foam suppresses vapors
for 24 hours or more vhen applied at a thickness of one inch. The foams
are easily applied, and they spread‘quickly over the surface area. The use
of foams should be particularly considered during periods of warm veather
or temperature inversions coinciding with active soil grading activities.
The foams have been effective at suppressing volatile representatives from
a vide variety of chemical compounds including aromatic hydrocarbons and
ethers. Their effectiveness on bis(2-chloroethyl)ether has not been
specifically tested, but thay are anticipated to be effective since they
have been shovn to be so for the general class of ethers. This technology
vill be retained since it can be utilized during implementation of several
types of remedial actions that result in soil disturbance.
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Tents. Tentlike covers should be considered vhen there is a need for
temporary control of volatile emissions during soil disturbing activities
(figure 2-2). Large equipment can function wvithin the confines of the
tents, vhich are maintained under negative pressure. The air is passed
through a carbon adsorption unit prior to exiting. The use of tents is
advantageous if large areas of soil are being graded and it is not prac-
tical to cover immediately with foams. Such tents, (or bubble structures,
as generally described) have been Jsed at hazardous vaste remediation sites
such as Nyanza in Massachusetts to control emissions during excavation
(Levy, per. comm. 1987). The use of tent structures is a proven technology
that wvill be retained for consideretion in this feasibility study.

Lake Sediment Capping

In situ control and containment measures for sediments are intended to
reduce dispersion and leaching of contaminants to other areas of the vater-
vay. These measures may include caps or in situ grouting.

Contaminated sediments may be contained and/or controlled in situ by the
use of cover materials designed tormininize leaching of the contaminants
and prevent erosive transport of contaminated sediments. Cover materials
include inert materials, such as silt, clay, or sand, and active materials
or additives, which react vith the contaminants to neutralize or decrease
their mobility or inherent toxicity. Examples of active materials include
limestone, green sand, gypsum, ferric sulfate, and alum for either
neutralization or metal precipitation.

The first approach involves the application of a layer of clay to form a
surface seal. Because the bottom sediments of Alcyon Lake are unconsoli-
dated vith a high vater-to-solids ratio, a permeable geomembrane liner
vould be installed over the muck layer to stabilize these sediments before
application of the clay layer. The clay layer vould be approximately 2
feet thick and wvould be capped vith 6 inches of gravel to reduce erosion or
disturbance by people using the lake for recreation. Stabilization of the
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sediment to allov compaction of the clay layer will require a large volume
of backfill, wvhich along vith the clay layer, will considerably increase
the cap thickness and reduce the lake depth. In the second approach,
concrete, quicklime, or grout is mixed wvith the contaminated sediments to
fix the sediments. Mixing can be laccomplished using rubber-tire or
cravler-type rotor or trencher mixing equipment. Both approaches require
draining the lake, but incorporate technologies that are considered feas-
ible for the site and vill therefore be retained for further screening.
Hovever, they will have environmental limitations (to be discussed in the
next section) because of the reduction in lake depth after such a cap is
emplaced. : '

The draining of Alcyon Lake and the subsequent capping activity will pro-
duce odors associated wvith the deéomposition of the bottom organic matter.
Odor suppressors such as those normally used in municipal landfills may be
used. Sealing methods that do not include flowv diversion would eliminate
the problem of odors but would coﬁtribute to increased turbidity of the
vater.

Diversion of surface vater from Alcyon Lake involves either the rechan-
-nelization of Chestnut Branch and Girl Scout Branch or the placement of a
large-diameter temporary pipe to éceomnodate flov during lake capping. The
channels vould have to be designed to accommodate a 100 year flood or a
special permit may be attained beéause of the temporary nature of the
measure.

Similar grouts and sealants can conceivably be applied to cover or cap-top
contaminated sediments vithout diverting stream flov. Such methods include
concrete pumps, grouting preplaced aggregate and submerged diffuser sys-
tems. The alternatives, hovever, have a number of drawvbacks. The applied
grout or sealant may impact the o&erlying vater, application rates would be
slov, and it may be difficult to obtain complete coverage. In addition,
these methods are applicabl2 to only deep vaters, and Alcyon Lake is rather
shallov. These technologies have‘not been proven to be feasible, therefore
they vill not be considered any firther in this feasibility study.
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Geomembrane liners can be used to give a uniform seal independent of soil
conditions. Hovever, they require that the liner be placed over a com-
pacted bottom surface and, usually covered with 12 inches of aggregate or
of backfill. These liners have been used in industrial holding ponds.
Hovever, their use in settling basins at vastevater treatment facilities
indicates that the liners tend to bubble up, resulting in a "turtle"
effect. The reasons for this effect have not been thoroughly investigated
" but it is believed to result either from gas generated from the organic
rich substance beneath the liner or from undercurrent flow. These types of
lake caps vill not be considered further because (1) the lake’s bottom
cannot be compacted without the addition of backfill to accommodate the
liners and (2) undercurrent flow orLgas may cause such liners to bubble,

resulting in ineffective functioning.

In Situ Bottom Liners

Bottom liners are lov-permeability barriers constructed in situ and are
installed belov the contaminant source. The bottom liner would be used in
conjunction with a surface permeaﬁiiity barrier to encapsulate the con-
taminated soil in the marsh. These barriers are usually constructed by
injecting a grout mixture belov the contaminated source at specified loca-
tions. The grout mixture coalesces to form a barrier to contaminant migra-
tion. In this respect, the technology is similar to a grout curtain. The
technology has not, hovever, been field tested. Furthermore the discontin-
uity vith the geology in the marsh vould make the controlled injection of
the grout mixture vithin the marsh difficult. In areas vhere the clay is
absent the grout wvould not be stable. For these reasons, primarily that
this is an unproven technology and that the subsurface in the marsh area is
of an heterogeneous nature, horizontal bottom seals are not considered to
be an effective method for containing the vaste source in the offsite marsh
area at the LiPari Landfill, and, therefore, will not be considered any
further in this feasibility study. |
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Slurry Valls

Slurry valls are lov permeability barriers such as that at the Lipari
Landfill that direct horizoantal ground vater flowv. A slurry wvall would be
used in combination vith otner containment systems such as impermeable
covers to encapsulate contaninated soil in the marsh. Constructed using
such media as bentonite and vater slurry to support the sides, the slurry
vall is usually keyed to an impervfous layer in order to stop ground vater
flov (see figure 2-3). A continuous clay layer does not exist in the marsh
area. Although a hanging slurry vall may be constructed, it would have to
include hydraulic controls to lover the vater table. Because both the
excavation slurry and backfill vill‘flov under stress, the trench must be
vithin a fev degrees of level. Howvever, this wvould pose some difficulties
in the marsh area because of the steep slope and wet ground surface
conditions. This problem could be alleviated by érading the trench line
level prior-to construction or by placing the slurry wvall belov the 92-foot
MSL contour or the flatter part of the marsh area.

The emplacement of the slurry wvall around the marsh area would need to be
incorporated in combination with su#fsce capping to contain the con-
taminated soil and prevent further volatilization of the organics. The
slurry vall would be more difficult to implement under the steep grades
existing in the marsh. This type of encapsulation barrier does not offer a
significantly better type of containment alternative than the systems such
as the permeable cover previously described. Any excess stress placed on
the existing slurry vall would requite ground vater and surface vater
hydraulic controls as well as flood control measures to prevent flooding in
homes adjacent to the marsh. While ithese measures are potentially
possible, they are quite extensive. For these reasons, this alternative is
eliminated from further screening.

Sheet Piles

Sheet piles are assembled iato a series of interlocking panels that are
driven into the ground to form a subsurface barrier. They are intended to
function as a slurry vall. The panels can be constructed of wood,
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concrete, or steel. Wood, hovever, is generally not used for vaste
containment because it is an ineffective barrier to ground vater movement.
Steel sheet piles are most commonly used because of the relative ease of
installation, and they provide the lowvest permeability of the three
materials.

Depending on the soil type, sheet piles can be installed to a maximum depth
of approximately 40 feet belowv ground level. In the steeper area of the
marsh adjacent to the existing onsite LiPari Landfill slurry wvall, the
depth exceeds 40 feet. The barriers are used much the same as slurry
valls, and can be "keyed in" to a natural low-permeability layer, or in-
stalled as a "hanging" barrier. Geﬁerally they are neither very effective
nor reliable as hydraulic barriers. As previously discussed in the section
on slurry walls, a continuous clay }ayer does not exist in the marsh and
the geology in the area vhere the clay is absent will not support a "hang-
ing" wvall. Steel sheet piling, the most commonly used type of sheet pile,
cah last betveen 7 and 40 years vith little or no maintenance. To date,
steel sheet piling has often been pFoposed as a means to control ground
vater, but applications have been minimal.

A containment system that uses sheet piles in conjunction with surface
covers to encapsulate the contaminated soil in the marsh is not technically
feasible since the marsh area requi%ing containment exceeds 40 feet in
depth and furthermore sheet piles would not remain stable since they could
not uniformly be keyed into a clay iayer. A marsh soil cap system provides
a technically feasible alternative that meets the remediation objectives.
Therefore, this technology will notbbe considered for further screening.

Grout Curtains

This type of low-permeability barrier is constructed by injecting one of a
variety of special fluids or grout into a rock or soil formation. As these
fluids set or gel, the permeable voids in the formation are sealed. This
technology is particularly 2ffective vhen used in rock formations vhere
grout is injected into fractures. It is rarely used in unconsolidated
formations because the construction of a grout curtain can be three times
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as costly as a slurry vall. Previ&us discussion stated that the use of
slurry valls in the marsh is not agpropriate. Grout curtains like slurry
valls, are subject to chemical decémposition in highly contaminated en-
vironments. Furthermore they are very ineffective and unreliable for
creating hydraulic barriers. Sinc# this type of technology is also rarely
used in unconsolidated formations #s in the case of the marsh area of
LiPari Landfill, it has been eliminated from further screening.

i

Synthetic membrane liners

i
|

Synthetic liners can be used in cokjunction vith other subsurface lov-
permeability barriers to reinforceithe integrity of the barrier and reduce
the chance of failure resulting frkm chemical attack of natural low
permeability materials. However, khe liners are difficult to incorporate
into slurry vall construction and vould require complete excavation of

contaminated soils to be used as a barrier to vertical contaminant
migration. As previously stated, &ov-permeability barriers--including
slurry valls--vill not be considered in this feasibility study as a source
control technology. Therefore, thﬁs technology will not be considered for

further screening and application%

Pumping Vells |
|

Vells, along vith a surface cap aJa/or a barrier vall, are capable of

isolating a site and thus preventlhigration of contaminants. A series of
vells along vith the existing vel%é outside the onsite slurry vall can be
used to lower the water table and;prevent further migration of contaminants
in the marsh area (figure 2-4). An additional wvell-point system may be in-
stalled in the marsh area encompassing the 92-foot MSL perimeter. This

vould effectively capture any lea%hate existing in the marsh area and pump
it to the onsite treatment system. This vell-point system can be further
1

used to capture any leachat2 that]pay not be effectively captured by the

offsite collection system. ‘

|
Installation of wells typically cﬁnsists of opening the borehole, install-
ing a casing, completing th2 vell by installing screens, filters, pumps,

; | 177



-

Ground Water
Pumped to

' ;'_ff;.;.;.;.;.;.;.;.;.;.;.;.;.;.;.;.;.;.:,;.;.;.;.;4;.;.;1;.;.;.;.;.;.;4;.:.;.;.;.;,;.;.;.'.;.;.;.;.;.;.;.;.;‘; Receiving

' Stream

PLAN VIEW

Waste Disposal Site

/— Subsurface Drain

Original
Water
Table

s s

Lowered Ground Water Table
Under Disposal Site

CROSS SECTION

CDM

environmental engNeers. SCMNSES.
planners & management consullants

Figure 2-4

Typical Passive Drainage System

LiPar Landtill, Gloucester County, New Jersey

178




and grout and developing the wvell by removing the fine soil materials from
in and around the screen. Vhen aquifer depths are shallov, approximately
20 feet or less, as in the case of the marsh area at the LiPari Landfill,
suction vellpoint systems connected to a common header may be effective.
In either case, vater table adjustment involves continuous pumping and
subsequent treatment of the contaminated wvater on-site.

The pumping system will serve to prevent further migration of wvater trans-
portable contaminants; hovever, the vater table adjustment system alone
vill not prevent further public health risks since the source is not con-
tained. Public health risks would still exist as long as an ingestion and
inhalation exposure route remains at the site. Consequently, pumping to
adjust the vater table and prevent further migration of contaminants will
not meet all the remedial objectives. The offsite collection system will
consider pumping as a mechanism to éapture and control further migration of
leachate seepage from the slurry vall. The technologies to be considered
in the design of an offsite collection system wvill be discussed in section
2.1.6. This technology will be retained for further screening as applied
to its use in the design of an offsite collection system discussed in
section 2.1.6.

2.1.2 IN-SITU TREATMENT

In-situ treatment involves the application of a technology to treat, in
this case, soil or sediment with little or no disturbance of the medium,
unlike onsite treatment processes that involve removal and sometimes
containerization vithin the existin& fenced boundary of the landfill.

There can be certain health, safety, and economic advantages to in situ
treatment. Disadvantages are generally associated vith less control of the
treatment process and verification to ensure that effective treatment vas
performed.

The purpose of treatment is to immopilize. reduce, detoxify, or destray
organic and inorganic (metal) contabinants of concern. Notably, the need
to treat metals to make then less mobile is questionable since samples from
both the marsh soil and lak2 sediments passed the RCRA EP-toxicity tests
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for metals and pesticides, (although the later group have been of little
consequence at this site). RCRA analysis for soils and sediments are given
in Appendix A. Marsh soils, stream sediments and lake sediments
potentially require treatmeat for organics and metals. A technology to
immobilize metals appear unaecessary. Immobilization may be useful for
treating organics present in the marsh soil.

Solidification/Fixation

Currently, technologies are designeh to fix or encapsulate vastes in a
solid matrix product. The fixation or stabilization processes chemically
or physically bind the wastes with the intent of rendering the hazardous
constituents into their least soluble or toxic form. Solidification or
encapsulation physically surrounds the wastes wvith a solidifying matrix
agent (see figure 2-5). The ratio of contaminated soil to fixative
required vill need to be determined;as part of a bench-scale treatability
study. These processes may limit the solubility or detoxify the hazardous
constituents contained in the vastes. These technologies are generally
solidified or fixed into blocks suitable for disposal or storage. The pro-
cess usﬁally requires a vorking environment where the necessary application
and mixing of the acting agents is readily controlled. In either case, the
solidification/fixation mix formu1a§ must be optimized for leach resistance
by binding to the matrix rather than just improving structural integrity.
This application requires that the soil or waste material be excavated and
subsequently treated. This approach is discussed in a following subsec-
tion. Under certain conditions these technologies may also be applied to
in-situ containment as will be discussed in this subsection (Sim and Bass,
1984). Othervise it can be applied as a post excavation treatment and
buried at the site.

Several industries combine the use of common (Portland) cement and sili-
cates to "fix" vaste contaminated gjth heavy metals. Some of these
technologies have been used by the radioactive vaste disposal industry and
they have paralleled their application to the non-nuclear hazardous vaste
industry. The most commonly used and potentially applicable methods are
listed belov and subsequently discussed in this subsection:
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o Cement/lime-based
o Thermoplastics
o Organic Polymers
o Vitrification

o Metal Organo-Chemical Fixation

Cement/Lime-Based. Sealing in a matrix of Portland cement or lime based

agent (siliceous material, lime, a&d vater) solidifies the soil wvaste
(Spencer, et al. 1983). The method is suitable for fixing metals, since at
the pH (9 to 11) of the cement, moét metals are insoluble. Hovever,
because the solidifying matrix is a porous solid, it is not suitable for
all organic contaminants since they will leach out over time. The set,
cure, and permanence of the solid matrix is less stable in certain soil
types including some vith natural organic matter, silts, and clays. Con-
sequently, this technology wvould need to be used in conjunction vith an
encapsulation system in order to ensure the integrity of the fixative. An
in situ application of this technology would not be appropriate since
stabilization of the wastes would require uniform mixing of the stabilizing
agent and subsequent drying. Machinery is not currently available to per-
form insitu treatment under the sa{urated soil and steep slope conditions
existing in the offsite marsh area (Hazardous Vaste Consultant, 1987;
Pimentell per. comm. 1987). This process could only be effectively carried
out by excavation and then solidification. A typical waste process will
generate tvice the weight and volume of the original, thus twvice the space
vill be required for reburial or storage/disposal elsevhere. The ground
vater hydrology in the marsh area would be altered by the incorporation of
a relatively impervious material. This type of technology is not consi-
dered to be technically feasible as an in-situ containment technology in
the marsh area but it will be re-screened as a post-excavation treatment
scheme. The "fixed" soil can then be disposed of efither onsite or at an
offsite RCRA-permited treatment, storage, and disposal ((TSD) facility.
This alternative is elim;nated thefefore from further consideration as an
in-situ containment option, but vill be retained for further technical
screening as part of an onsite treatment option.
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Thermoplastics. In treatment by thermoplastics wvaste is mixed in a matrix\
of asphalt bitumen paraffin, or polyethylene and heated from 130 to 230 °c
(EPA, 1985). Temperature and application of the vaste stabilizer is
difficult to control. The process requires special equipment and highly
trained operators. Metal contaminants can be sealed in the matrix. The
method is not considered suitable for some organics since the heating
process may volatilize or alter their structure. Volatilized organics
could be physically treated by incineration if captured in the off-gases;
such technology is currently feasible. Long-term leaching of vaste has
been shovn to be slover than cement or lime solidified vaste (Stevart and
Herter, 1976). The stabilizers theq;elves are also sources of organic
contaminants such as polycyclic aromatic hydrocarbons. The features that
make this technology unsuitable for in situ applications are the uniform
mixing of the thermoplastics is not hot readily contiolled, the technology
for treatment is not proven for both organics and metals of concern in the
marsh area at LiPari Landfill, and the fixative is a source of
contaminants. Consequently, the apﬁlication of this technolegy will no
longer be retained for further screening in this feasibility study.

Organic Polymers. Contaminated soil‘is mixed wvith urea-formaldehyde or
other resins and catalysts in reactors or in disposal receptacles (EPA,
1985). The process is simple and the technology vell developed. The
method is suitable to reduce leachability of metal contaminants in soil,
but volatile organics may be volatilized as a result of the highly
exothermic reaction. Volatiles would need to be collected in the off-gases
and physically treated by incineration or adsorption. Such technology is
currently feasible.

Y
Hovever, the technology is not suitable for in-situ applications because
the process requires highly regulated temperature and chemical application
controls vhich can only be accomplished in batch reactors. There are
several organic contaminants in the soil that need to be addressed.
Organic polymers that are contaminant specific would have to be developed.
This vould entail extensive research to determine the treatability of each
contaminant vith specific organic poiymers. The process is not wvell
developed to address the orzanics in, the soils at the LiPari Landfill. Its
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application to in situ or treatment following excavation will no longer be
considered in this feasibility study, since it does not provide greater
benefits than other technolagies still retained for further screening.

Vitrification. This process involves converting contaminated soil into a
stable glass-like solid mass (Fitzpatrick et al. 1986). This is achieved
by passing electrical curreant through four graphite electrodes set up in a

square array embedded into the ground to the desired depth (see figure
2-6). The electrical resistance heating melts any substance within the
defined area of the four electrodes. Upon melting, the contaminants are
distributed throughout the molten material. After cooling, what remains is
a vitrified mass that is more stable relative to leaching. A temporary
structure vith a negative pressure éystem placed over the processing area
can capture volatiles and physically treat them by incineration. Howvever,
because of the saturated and steep slope of the marsh area, installation

of the unit there would be impossible. Only pilot-scale testing has been
performed and a commercial sized unit is currently unavailable. In addi-
tion, the saturated alluviua soil ip the marsh is not readily vitrified and
volatiles in the soil may escape laterally during treatment. Lateral
escape of volatiles may result in contamination of otherwvise clean soils as
'wvell as result in potential public health concerns. Consequently, this
alternative is technically unfeasible for the site and is thus not retained
for further screening in this feasibility study.

Metal Organo-Chemical Fixation

Metal contaminants can be immobilized within the soil at the site, or the
technology can be combined wvith posf-excavation treatment options. Heavy
metal immobilization can be enhanced by either sorption, ion exchange, or
chemical precipitation. Many heavy metals have a strong affinity for
organic matter. Metals are complexed by a variety of functional groups in
organic compounds that include phenolic, alcoholic, and carbonyl. The
stability of these metal organic complexes may be controlled to prevent
leaching of the metals into the ground vater. Theoretically, addition of
organic matter to a contamisated soil should adsorb the metals from the
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soil solution and prevent further migration. Organic materials that can be
added to the soil include agricultural products and by products, as vell as
activated carbon. Howvever, the natural mineralization of the organic
materials, particularly in a marsh environment, may result in future
desorption of metals. Metals may also react with organic compounds to form
stable metal chelates or inorganic compounds, such as sulfides, carbonates,
or hydroxides, to form precipitates,

Common concerns vith the application of either biological or chemical
agents for in-situ treatment includes the ability to distribute the agent
throughout the site at prescribed dosage rates, the need to continuously
control field conditions so that immobilized levels initially achieved will
persist in the future, and the control of dosage methods to prevent
additional contamination of the applied chemical agents. Because of the
inability to effectively coatrol the application of the agent in the soil
and the potential for future desorption of the contaminants and associated
byproducts, this technology will no'longer be retained for further
screening in this feasibility study.

Chemical Oxidation

Chemical oxidation thrbugh the addition of an oxidizing agent to the soil
such as hydrogen peroxide, ozone, and hypochlorites, is another method for
in-situ treatment of soils in the marsh area. Oxidation reactions may
detoxify, decompose, or render organics more amenable to biological
degradation. Chemical oxidation, therefore, may be the first step in the
decomposition of the organic contaminants, vhich vill be completed with
subsequent biological activity. A disadvantage of oxidation is that the
chemical agents used do not discriminate as to the substances that they
vill oxidize in the soil, therefore much of the oxidant added is wasted on
reacting vith nontarget compounds. ;Furthetmore, treatment with oxidizing
agents may sometimes result in production of degradation products more
toxic than parent compounds. Another disadvantage of this type of techno-
logy is that very limited field information is available indicating its
effectiveness. Consequentl;, this technology will not be retained for
further screening in this f2asibility study.
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Biodegradation

Field experience and research indicate that under certain conditions
biodegradation could play an important role in the treatment of hazardous
vaste (Abelson, 1986, and Pimentell, 1987). In-situ biological degradation
of the organic compounds regquires an active population of micro-organisms
vhich usually depends on soil conditions such as moisture, oxygen content,
pH, organic and nutrient content and temperature. Soil moisture can be
controlled at or near the optimal level using an irrigation and drainage
system, as required. The oxygen content in surface soils can be controlled
primarily through the use of tillage equipment or aeration wells. Aeration
of soils deeper than approximately 2' feet can be accomplished by either air
injection through vell points or injection of chemicals such as hydrogen
peroxide or pure oxygen (see figure 2-7). An in situ biodegradation system
under NJDEP supervision has been successful in reducing ground water
contaminants at a plant sit2 in Valdvick, Nev Jersey (Jhaveri and Mazzacca,
1985). Various delivery systems arejdiscussed later in this section. The
soil pH can be controlled to favor a particular segment of the microbial
population that may be effective for the specific chemicals of interest.
Biological growth rate is also affected by the availability of the
nutrients such as nitrogen and phosphorus. If the ratio of organic C:N:P
is vider than about 300:15:1 and the available (extractable) inorganic
forms of N and P are not insufficient to achieve this ratio, then
supplemental N and/or P should be added. Soil temperature is one of the
most important factors that control ﬁicrobiological activity and may be
regulated to some degree by controlling the incoming and outgoing radiation
or by changing the thermal properties of the soil. However, the ultimate
level of treatment depends on the biodegradability of the contaminants, and
the above environmental controls need to be regulated for optimization
purposes. A bench scale study of the soil matrix and chemicals present in
the marsh area wvould need to be conducted prior to selection of this
technology.

The treatment al;ernatives jescribed above may be effective in the decom-
position of the organic contaminants found in the soil. However, they are
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not designed to remove metals. The concern with heavy metal contamination
involves both the element itself aqd all its associated compounds.
Although this type of in-situ treatment can be combined with active or
natural soil flushing, the vater treatment is not expected to be effective
in removing heavy metals. Furthermore, the saturated and lov-permeability
conditions in the marsh soil will make it difficult to maintain the soil
sufficiently aerated to maximize biodegradation. Natural flushing of the
contaminants appears to be an effeckive means of removing organiecs if not
inorganics, and provides more reliable results. Consequently, biodegrada-
tion vill no longer be retained for further screening in this feasibility
study.

Soil Flushing

The organic and, to some extent, the inorganic chemicals of concern can be
removed from the contaminated soils by means of an extraction process that
is usuvally referred to as soil flushing or solution mining (Thomsen et al.
1985). 1In soil flushing, vater or an aqueous solution is injected into the
area of contamination and the contaminated elutriate is collected in a
series of vells or subsurface drains. Effective collection of the elu-
‘triate is necessary to prevent uncontrolled contaminant migration through
uncontaminated soils and pdssibly into previously clean ground and/or sur-
face vaters. The collected elutriate is pumped to the surface for offsite
disposal or for onsite treatment vith subsequent disposal or reinjection.
Flushing of contamination soil is less effective in the unsaturated zone.
Flushing of a soil mobilizes and removes sorbed contaminants, resulting in
a soil vith a degree of decontamination that is partly a function of the
flushing solution.

.
Flushing solutions vith the greatest:potential for decontaminating soils
included the following:

o Vater

o Basic and Acidic Aquieous Solutions
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0 Complexing and Chelating Agénts

o Surfactants (Anionic, Cationic, or Non-Ionic)

Vater is used to flush vater-soluble or vater-mobile organics and inor-
ganics. Organics that can readily be removed by water flushing can be
identified by their octanol/vater partition coefficient. WVater flushing
should be effective in removing the lover-molecular-weight alcohols,
phenols, carboxylic acids, medium-molecular-weight ketones, aldehydes, and
aromatics and lover-molecular-weight halogenated hydrocarbons such as
trichloroethene (TCE) and tetrachloroethene (PCE). Most of the con-
taminants of concern in the marsh area are readily flushed vith vater, as
has been demonstrated by their migration from the landfill. Inorganics
that can be flushed from soil with vater are soluble salts such as the -
carbonates of nickel, zinc, and copper. Metals of concern in the marsh
such as arsenic, chromium, and lead may not be readily flushed since the

silty clay-alluvium soil adsorbs metals strongly.

Basic and acidic aqueous solutions and/or complexing and chelating agents
are used primarily to remove metals. Acidic solutions may also enhance the
removal of basic organic constituents including amines, ethers, and ani-
lines.

The heavy metals present in the marsh may be strongly adsorbed to iron
oxides in soils. Iron is naturally high in the Cohansey formation. Reduc-
tion of the metal oxides may be need@d as a first step in the mobilization
of the heavy metals. Treatment agen%s vhich may be suitable for this pur-
pose include hydroxylamine together %ith an acid. Once a heavy metal is
released, chelating agents can then be used to keep it in solution. Hov-
ever, the metals of concern vwill notbbe preferentially desorbed. The
sludge vill contain metals that are hore readily desorbed, such as iron,
vhile recovering a smaller percentag# of metals that are of concern such as

mercury, Since they do not Jesorb as readily.

Surfactants can be used to improve the removal of organic contaminants from
soil. Once removed, surfactants also improve their transportability by
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aqueous solutions through soils. There are numerous surfactants commer-
cially available; howvever, their use for cleaning up contaminated soils has
been limited to laboratory research.

Soil vashing/flushing is an attractive feature if the contaminated vater is
extracted through a collection system of drains or wells and treated on
site, and the clean vater reinjected back into the ground. The contamin-
ants present in the marsh soil are wvater-transportable; this is demon-
strated by their transport to the marsh area in the leachate solution.
Bovever, the rate of contaminant removal is unknown and cannot be deter-
mined in the absence of leachability data. An extraction/injection
flushing system in the offsite marsh area seems to be a feasible vay of
enhancing the flushing process to remove contaminants in the soil. Soil
flushing wvill be retained for further screening.

Enhanced Volatilization

7
|

Enhanced volatilization for in situ removal of organics can be performed by
either vapor vacuum extraction or t%ermal treatment technology. It is
limited to the treatment of volatile organics and a small number of semi-
volatiles present in an unsaturated soil; it is considered here for treat-
ment of the marsh soils. Hovever, ‘the process performs best in homogeneous
soils unlike those present in the Chestnut Branch marsh.

Vacuum Vapor Extraction. Vapor extraction by a vacuum system has been

successfully employed for the removal of organics that are volatile in
ambient temperature and in soils vith a permeability in the range of 10
to 10° -8 cm/sec (Bennedsen, 1987). The soils on the site have an estimated
permeability of 10"5 cm/sec. Bovevér, it varies depending on the mix of
sand, silts, and clays present in the marsh. The technology involves the
installation of vapor extraction system (VES) wvells, as shown in figure
2-8. The vapor is extracted by inducing a vacuum to create a subsurface
pressure gradient and to allowv the flov of organic vapors. The vapors may

be released without pretreatment or collected for treatment by carbon
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absorption to meet air emission standards. Howvever, short-circuiting may
render the VES process ineffective, alloving it to drav air only from the
surface. The potential for short-circuiting appears to limit the
application of the VES vells to depths of ten feet or more, unless low
permeability covers are used at the ground surface. The soils requiring
treatment in the marsh are generally less than 10 feet in depth. Hovever,
a more critical limitation on use of this technology is that the soil is
saturated; therefore, it is not possible to obtain good air circulation to
enhance volatile emissions. Consequently, this technology will not be

considered further.

Thermal Vapor Extraction. Enhanced volatilization may also be accomplished

by thermal treatment. In this process, steam is injected into the contami-
nated zone, and the superheated vapors enhance volatilization of organics
or cause their thermal decomposition. A vapor recovery system is hecessary
for this type of system, in order to capture volatile organics and comply
vith air quality standards. Toxic Treatments, Inc. (TTI), has developed an
enhanced volatilization system using thermal treatment. The unit consists
of ; drill rig, steam injector, and vapor-recovery treatment system (see
figure 2-6)., Short-circuiting is greatly minimized in this system since
the air stream travels through the lov-resistance path created by the drill
paddles rotating the soils. Performance and reliability data on this unit
are limited to pilot-scale studies;{the implementability of this technology
and the cost-effectiveness of this unit cannot be determined. Site
constraints may make it difficult to maneuver the unit under the variable
site topography existing in the marsh. The TTI unit will not be considered
further since there are site consttﬁints on its use and insufficient
performance data are available for detailed screening.

Delivery and Recovery Technologies

1

The in-situ treatment soil flushing fechnology discussed in this section
vill need to have an efficiantly designed delivery and recovery system.
Table 2-2 outlines various jelivery/recovery systems. A discussion of
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these technologies and of their potential applications in the marsh area is

presented belov. These same technoiogies vill also be considered in
section 2.1.6 as they are also applicable in the design of an offsite
collection system.

TABLE 2-2

DELIVERY AND RECOVERY TECHNOLOGIES FOR SOIL FLUSHING

System/Category Method
Delivery:
Gravity Flooding; ponding; ditch; surface spraying;
infiltration gallery; infiltration bed
Forced Injection pipe (open end or slotted)
Recovery:
Gravity Open ditch; buried drainS
Forced Vell point with vacuum; wvell point without

vacuum; deep wvell

Delivery Technologies. Delivery systems introduce vater or reactant

solutions into vaste deposits to react vith contaminants in the waste
deposits or to flush contaminants from the deposits to the ground vater
table. Flushed contaminants can subsequently be collected and treated

above ground. The available delivery methods are grouped into twvo generic

categories: gravity and forced. Gravity methods apply the flushing or

reactant solution directly over the vaste deposit (if the vaste deposit is
at the surface) or deliver the solution through the surrounding soil to the

vaste deposit. Forced delivery methods inject the flushing or reactant

solution directly into the vaste deposit or surrounding soil through pipes

by means of applied pressurz. Vhen considering any delivery or recovery

method the reactant and ground vater flow should be modeled (using conven-
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tional flov-net analysis or mathematical models) so that design parameters
can be tested and proper delivery of reactant and recovery of spent solu-

tion can be assured.

Gravity delivery methods: A gravity‘delivery method is applicable at or

near the ground surface and can be classified into tvo groups: surface and
subsurface spreading. The selection of a particular gravity delivery
method depends on the infiltration rate and soil hydraulic conductivity of
the vaste disposal and overlying soil, location of the vaste disposal wvith
respect to the ground surface, the topography of the vaste disposal site,
and the climatological influences (frost penetration depth) at the affected
area. A brief discussion of the applicable gravity delivery method is
presented below.

Ditches: The ditch method of éurface spreading uses relatively flat-
bottomed ditches to transport the solution over the application
surface providing the opportunity for percolation. Generally, ditches
are relatively shallov and narrov (1 to 2 meters or 3 to 6 feet wide)
and make use of both the bottom and side surfaces for infiltration of
liquid to the ground.

The offsite marsh area consists of uneven terrain that is not well
suited for the placement of the ditches. The variable terrain and the
propensity for ditches to silt does not assure the longevity of
ditches over infiltration galleries considered belowv; therefore; the
use of unprotected ditches is eliminated from further screening.

Infiltration Gallery: An infiltration gallery consists of a trench
that is filled with gravel or stones. The solution fills the void
spaces in the gallery and is distributed to the surrounding soils and
vaste deposit. Infiltration occurs in both horizontal and vertical
directions. The recommended packing of fill medium for use in this
system is either gravel or crushed rock, sized 2 to 6 cm (0.8 to 2.5.
inches) in diameter.

The solution can be introduced jinto the gallery by injection in
different locations along the length of the gallery or through
perforated distribution pipes. The pipe used for the distribution can
be constructed of the following materials: clay, bitumized fiber,
concrete, plastic (acrylonitrile-butadiene-styrene), polyvinyl chlor-
ide styrene rubber plastics or,polyethylene. The perforation size in
the pipes, spacing of aoles along the pipes and spacing betveen
galleries vill depend on site-specific conditions.
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Infiltration galleries provide effective gravity application methods
in circumstances vhere other methods may not be feasible, such as in
areas of steep slopes and uneven terrain. This type of system will
function essentially in the same manner as ditches and can be
installed in the marsh area using all terrain vehicle construction
equipment. This type of delivery system seems to be technically
feasible for introduction of in-situ treatment solutions in the marsh
area at the LiPari Landfill and, therefore, vill be retained for
further screening.

Sprinkler Irrigation: An irrigation system can be designed to enhance
flushing of contaminated soils. The system is usually limited by the
infiltration capacity of the soil. If the capacity of the site is
limited by a relatively impermeable subsurface layer or by a high
ground vater table, underdrains can be installed to increase the
loading. The irrigation must be adjusted as necessary, to accommodate
increases or decreases in surface vater flov resulting from local
climatic conditions. Sprinkler irrigation involves minimal technology
and can be installed easily. This technology will be retained for
further consideration.

Forced Delivery System: A forced delivery system, unlike the gravity

system, is conceptually independent of surface topography and climate and
can be designed to accommodate any of the waste deposit configurations that
have been discussed. Forced injection is the process in vhich a fluid
under pressure is forced into the vaste deposit and surrounding soil
through pipes that have been strategically placed to deliver the solution
to the zone requiring treatment.

Since the applicability and design 6: this type of system depends heavily
on the site geohydrological conditions, the site must be investigated by
means of test borings with field hydraulic conductivity testing, as well as
laboratory geotechnical testing. A detailed geohydrological investigation
wvould provide information on maximumlinjection pressures at vhich the
treatment solution may be applied into the contaminated zone. This type of
delivery system may be designed in a similar vay as infiltration galleries
and be located at a higher elevatiénlin the marsh area to be effective. A
forced delivery system combined vith!a containment and recovery method is a
technically feasible option for in-situ treatment of contaminated soils and
vill be retained for further screeningn
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Recovery Technologies. Recovery systems are utilized in order to effec-

tively extract the vaste stabilization by-products, generated as part of
the in-situ treatment of soils, from the zone of contamination. The ex-
tracted solution is subsequantly treated above ground or disposed. The
available recovery technologies, like delivery technologies, can be grouped

into tvo categories consisting of gravity and forced methods. Gravity
recovery depends upon interception of the ground vater downgradient from
the vaste deposit. Thus, after applied treatment solutions pass through
the vaste deposit and enter the ground vater, the resultant fluid is col-
‘lected in an interceptor systemA(fof example, open ditch or buried drain)
by simple gravity flowv. Forced recovery systems use wvell points, deep
vells, or vacuum wvell points located downgradient of (or radial to) the
vaste deposit to remove speant solutions by mechanical means.

Gravity recovery of spent soslution ?nd reaction products from a vaste
deposit can be accomplished throughtthe use of open ditches or buried
perforated pipes. The flov to the gravity,tecovery system is governed by
the same factors that control{flov to a vell (for example, hydraulic
conductivity and hydraulic gradient?. Vhereas hydraulic conductivity is a
function of the waste disposal and Eurrounding soil, hydraulic gradient can
be controlled by appropriate placement of the gravity recovery system in
relation to the vaste deposit and ground vater table. A discussion of
various gravity recovery methods is presented below.

Open Ditch: Open ditches, consisting simply of a ditch or trench
excavated into the ground water table, have been used successfully for
the collection and transport of ground water from shallow aquifers.
The recovered liquid is ultimately conveyed to a sump from vhich it
can be either returned to the delivery system, collected for disposal,
or further treated.

Ditches can be installed on moderately steep terrain (slopes less than
25 percent). Because ditches and trenches are designed to transport
the spent solution in addition to recovering it, they should be
designed vith a cross section of adequate area and relatively gentle
slope (1 to 5 percent) to control vater velocities, reducing friction
losses and erosion of the side slopes. Because of the topography
associated vith the offsite marsh area, this type of a recovery

method will be difficult to employ. Furthermore, this method is not

|
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significantly more effective than other methods and, therefore, is not
retained for further screening in this feasibility study.

Seepage Ditch: Buried drainage pipes containing either slots,
perforations, or open joints are another type of gravity collection
method similar to the infiltration galleries described previously.

The drainage systems are constructed by excavating a trench and laying
steel, concrete, asbestos-cement, clay, or plastic drainage pipes at
the bottom. The trench is then backfilled with gravel or other porous
material to a designatad depth (up to the saturated vater level), and
the rest of the trench is backfilled with soil. Often the gravel is
covered vith fabric to prevent fine soil from entering the gravel from
above and clogging the drain. An impermeable barrier (liner or slurry
trench) may be required on the dovn-gradient end of the trench to
prevent the flowthrough of the intercepted and contaminated ground
vater if the surrounding materials have a moderately high
permeability. It is technically feasible to excavate a trench to
almost any depth desired. Although hydraulic backhoes can excavate to
depths of about 50 feet, for economic reasons, the trench depth for
ground vater recovery from a vaste disposal site should be limited to
about 16 feet belov ground level. The velocity in the pipe should be
maintained above 1.5 feet per second to prevent settling of any
materials and should be less than 3 feet per second to prevent high
friction losses and uneven distribution of the drawdowvn over the
length of the drainage pipe. The vater collected in the ditch would
be pumped to the onsite treatment facility. This type of recovery
system, combined with a containment system, is technically feasible to
use in the LiPari Landfill marsh area and, therefore, will be retained
for further screening.

Vell Point System: Forced recovery is the process by which a fluid is
pumped from pipes or wells. A conventional well point system is such
a recovery system. It consists of one or more stages of well points
(vellpoints connected to a header at a common elevation), which are
installed in a line, a ring, or radially around the waste deposit at
spacings of from 1 to 5 meters (3 to 15 feet). The well points are
attached to riser pipes connecth to a common header pumped with one
or more vellpoint pumps. The well points are small well screens '
composed of either brass or stainless steel mesh, slotted brass or
plastic pipe, or vire vrapped on rods to form a screen. Vell points
generally range in size from 2 to 4 inches in diameter and 15 to 25
feet in length, and are constructed vith either closed ends or self-
jetting tips, vith optional filter attachments. A vellpoint pump is a
combined vacuum and centrifugal pump vhich is connected to the header
and pumps vater from the wvell points. Generally, a stage of vell
points vould be capable of draining a deposit about 16 feet thick.
Draining a deposit that is greater than 16 feet thick generally re-
quires a multi-stage iastallation of vell points or use of a deep vell
vith turbine or submersible pump.

The efficiency of both conventional and vacuum well point recovery
systems is limited by the soil and waste deposit hydraulic conducti-
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vities. VWith a lov hydraulic conductivity, the pumping period re-
quired for recovery of treatment solution may exceed the time frame
established to accomplish the remediation of the waste deposit. Under
these conditions, the well spacing may also have to be very close,
resulting in an unacceptable capital and operating cost. This is a
technically feasible racovery system and will be discussed further in
the next section.

2.1.3 TREATMENT

Soil or sediments may be excavated and subsequently treated by one of the
selected technologies described below.

o Incineration

o Solidification/Fixation
o Metal Immobilization

o Soil Vash

o Biodegradation

These technologies apply to the excavation of the soils in Chestnut Branch
marsh and dredging of the sediments in Rabbit Run, Chestnut Branch, and
Alcyon Lake. Prior to discussing the application of these technologies,
the feasibility of excavation, dredging, and soil stéging vill be discussed
since the treatment technologies are only applicable after soil or
sediments have been removed.

Excavation

Conventional removal of the confaminated soil vith earth moving equipment
such as bulldozers, backhoes, front-end loaders, and scrapers is
technically feasible for this projeét. Techniques for removing
contaminated soils by conventional excavation have been proven at other
sites such as Krysovaty Farms in Hillsborough and the D’'Imperio site in
Bamilton Township, Newv Jers:y.

There are a number of activities that must be performed prior to and as

part of any excavation and removal activities in the marsh area of the
LiPari Landfill.
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o Collection of all appropriate permits needed for excavation in
the marsh area.

o Construction of gravel access roads to and from the affected
area. :

o Implementation of volatile emission controls to minimize
releases and protect vorker safety and the general public.

|
o Dust and surface rusoff control.
o Turbidity control.

0 Clearing and grubbing of thé vegetation to alleviate the
difficulty of excavation.

o Devatering of the marsh area (french drains, pumping vells).
o Design and construction of site operating and staging areas.
o Excavation of the marsh area.

o Stockpiling or containerizaﬁion and transportation of the
excavated material.

o Replacing soils and revegetation of the marsh area.

All of the activities listed above are critical to achieving a successful
excavation and removal operation in the marsh area. Figure 1-23 in section
1.0 illustrated the topography in this area. The slope is level below the
92-foot MSL, but increases sharply above it. The complete removal alter-
native wvill be difficult to implement in the LiPari Landfill marsh area
because of the steep terrain and the instability of the ground surface.
Hovever, use can be made of all terrain vehicles or track-mounted excava-
tion equipment in order to perform the complete removal alternative in the
marsh area. The maximum volume of excavation in the marsh area is 71,500
cubic yards, assuming excavation dowvn to the Kirkwood Clay. Vhile this is
a major excavation and removal activity, it is nonetheless technically
feasible and vill be considered for environmental/public health screening.
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Dredging

The removal of contaminated sediments in Alcyon Lake, Chestnut Branch and
Rabbit Run wvill require twvo different dredging approaches consisting of
mechanical and hydraulic dredging. Both approaches are commonly used to
dredge lakes in Nev Jersey (Parrish and Pimentell, per. comm., October 28,
1987).

Mechanical dredging is a method considered for low, shallov flov areas
(such as Rabbit Run) or lake bottoms with clay or firm sediment. Equipment
such as backhoes, draglines or clamshells can be used to excavate areas of
the stream bed vhere sediments are contaminated. Howvever, because of the
direct mechanical force imparted on the stream bed, sediment resuspension
and, therefore, turbidity is often high. Consequently, stream dredging
should include, vhere possible, stream diversion or turbidity control
techniques to hydraulically isolate the area of sediment removal. This
vill not only reduce stream turbidity but will minimize the amount of
devatering that would be necessary. Turbidity can also be minimized by
performing vork during seasonal lov flow periods.

Hydraulic dredging is a method unlike mechanical dredging, which can be
used to dredge sediments from areas vith appreciable flov velocity and
depth such as Alcyon Lake. This type of dredging is generally performed in
vater bodies that can not or should not be drained because of health,
environmental, or economic reasons. Sediments are removed in a liquid
slurry of generally 10 to 20 perceni solids by vet weight. Large debris
resting on the lake bottom will res&lt in pipe clogs. The slurries may be
pumped to a floating or pontoon-supported pipeline to a dredge-material
treatment/storage area. The usuall§ barge-mounted, diesel- or electric-
povered centrifugal pumps have discharge pipes in sizes from 6 to 48 inches
in diameter. The low solids-to-vater ratio recovery requires a compara-
tively larger settling devatering area than mechanical dredging. The
devatering can be alternately performed by using a mobile filter press or a
centrifuge to separate the solids from the liquids to minimize the amount
of liquid in the dredged material. The area required for devatering is
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less than that required for devatering by use of a sediment basin. The
filtrate or any other pretreatment vater can be treated onsite before
discharge. , |

i
Hydraulically dredging Alcyon Lake to remove the muck vould mean the
removal of approximately 14,000 cubic yards of contaminated sediment.
This dredging process is a major effort and alone generates high turbidity,
thus requiring turbidity control techniques. Silt barriers can be
installed in dowvn-flov locations. The barriers consist of lowv-permeability
floating barriers that extend verti%ally from the surface vater to a
specified depth. HRovever, they are only recommended for flow velocities
that are 1.5 feet per second or less. The flov velocities in Alcyon are
generally less than 1 foot per second. The silt barrier can be used to
trap the silt in the vicinity of a generally small area for later collec-
tion. Hovever, the silt barriers are not completely effective in trapping
clay size particles, therefore, some turbidity could still exist.
Minimizing flov over the spillvay would help ensure that suspended
particles are not transported dowvnstream. This could be achieved by
raising the veir or lowering the vater level in the lake during dredging
operations.

Lake dredging can also be performed;after draining the lake to minimize
turbidity and resuspension of the contaminants. The lake can pe drained by
diverting the stream flov to remove lake sediments. Stream flov diversion
for sediment removal can be accomplished by using tvo cofferdams and a
diversion channel, using a single cofferdam and directing the flow around
it or providing a drainage pipe vith a pump to adjust flow velocity during
a period of increased flov due to rainstorms. Any type of stream flow
divérsion has to be designed to account for a 100-year flood unless a
vaiver is given because of the interim need for diversion. Stream diver-
sion and draining of Alcyon Lake vould allov for mechanical dredging of the
bottom sediments. This tecanology produces a lover wvater content in the
dredged sediments than hydraulic dredging, eliminating interim turbidity
problems. Hovever, the use of a mobile filter press or centrifuge prior to
disposal will still be required sinc; lake sediments vwill still have a
large percentage of water. Drainingﬁthe lake vill generate odors from de-
composing organic matter on the bottom of Alcyon Lake.
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In summary, dredging of the contaminated sediments in Alcyon Lake, Chestnut
Branch and Rabbit Run, using either mechanical or hydraulic dredging
constitutes a major effort but is technically feasible. This technology

vill be retained for further screening.

Soil Staging

To remediate the offsite LiPari Landfill site, it may be necessary to re-
move the contaminated soil to a nea:by soil staging area prior to treat-
ment. This area would be designed to comply vith RCRA regulations re-
garding temporary vaste piles (40 CFR, Part 264, subpart L). These regu-
lations call for the installation of a double synthetic liner and a double
leachate collection system for any vaste piles that are placed on clean
soil. In addition, if the piles ar% in contact vith the vater table, a
ground vater monitoring system must also be established. Temporary vaste
piles also require a decontamination area for vehicles leaving the site as
vell as runoff and run-on protection and a vind abatement control system.

Incineration

High temperature thermal treatment is one of the remediation technologies
(CDM, 1987). The process of incinefating hazardous vaste involves
oxidizing toxic organic chemical compounds at temperatures approaching
2,200 °F thereby reducing them to innocuous substances such as carbon
dioxide, vater, and inorganic ash. Generally, incineration results in
substantial volume reduction of the bulk feed stream, but when treating
soil virtually no volume reduction occurs. The process generates an ash
by-product. Metals vill be oxidized during the incineration process.
Metal ash byproduct will still require separate handling and treatment for
final disposal. Incineration may be applicable to the marsh soil. Rabbit
Run has BCEE in the sediments but the levels and the volume may be too low
to consider incineration as a practical option. Alcyon Lake also contains

volatile organics at relatively lov concentrations.

There are several factors taat affeét the suitability of a vaste for treat-
ment by incineration, as vell as thé method of incineration. These factors
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include BTU content, viscosity, vater content, halogen content, and ash
content. High vater content reduces the heating value of the soil, as
vould be the case if the marsh soils vere incinerated. A maximum wvater
value may be specified. Coataminated soils from the marsh would, in some
cases, require dewvatering prior to incineration.

Incineration is a feasible technology for the treatment of hazardous
materials. The operational temperature of the incinerator unit will be
governed by the temperature necessary to destroy PCBs and its combustion
products vhich by lav is a minimum of 2,200 °F. PCBs have not been
detected in any of the LiPari Landffll samples onsite or offsite. One
setback of incineration is its inability to treat inorganics. Theoreti-
cally metals could be segrezated from the ash if the organics and target
metals wvere selectively volatilized by raising the temperature above wvhat
is required just to burn the organics and electro-statically collecting the
metal particles. Hovever, as yet the technology has not been piloted, and
thus selective metal collection is not considered a demonstrated
technology. Technologies such as stabilization/fixation may be required to
treat the inorganic content in the ash product before it will meet landfill
requirements. The most concentrated organics in marsh soil are
ethylbenzene, xylenes, and BCEE. The organics of concern in the marsh area
are all relatively volatile. They can be treated by volatilization
technologies that would be equally effective and more readily implemented.
Consequently, incineration will not be retained for further screening in
the feasibility study.

Enhanced Volatilization

Enhanced volatilization can be accomﬁlished through thermal treatment or
mechanical aeration on soils that have been excavated. The objectives are
the same as those described for in situ treatment by enhanced volatiliza-
tion.

Thermal Treatment. The diract heat fotary dryer is a vell proven thermal

treatment unit and has been used for many years by the asphalt industry.
The dryer commonly operates on a continuous basis and consists of a
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cylindrical shell, slightly inclined to the horizontal, through which the
preheated gas flovs in a direction countercurrent or concurrent to the flow
of the product. The rotary kiln dryer operates at a temperature of about
315.5° ¢ (600° F). This pracess vill be generally effective for the vola-
tile and semi-volatile contaminants of concern. Howvever, other compounds
including PAHs and pesticides would also be treatable. The volatilization
efficiency of a specific compound vith respect to a treatment unit
increases as its boiling point is approached. However, it is not a pre-
requisite for treatment but rather it is more relative to the retention
time required to achieved volatilization. At 315.5%, the boiling point of
compounds such as chlorofora (61.2°C), BCEE (178.5°C), chlordane (175°C)
and benzo(a)pyrene (312°C) has been exceeded. Additionally, at the pro-
posed operating temperatures other compounds such as PAHs vhose boiling
point exceeds the treatment temperature would be treatable. The vola-
tilized compounds could be captured in an afterburner or trapped in an
activated carbon filter. There are some variations on the thermal treat-
ment unit design involving heat excﬁange. and treatment of volatilized
organic compounds by thermal combustion or granular activated carbon
adsorption.

‘A thermal treatment process vas successfuliy piloted at the McKin Superfund
site in Gray, Maine (Vebster 1986) and as part of a pilot-scale demonstra-
tion project by the U.S. Army Toxic and Hazardous Materials Agency (Noland
et al 1986). The pilot study results indicated volatile organics vere
successfully reduced to nondetectable levels.

Mechanical Aeration. This treatment process has been demonstrated to

enhance the removal of volatile organic contaminants from soils. Excava-
tion of contaminated soils folloved by the land separating and mechanical
agitation of the soil with machinery similar to a rototiller is the simp-
lest approach. Mechanical aeration is most effective when used on dry
granular soils. Moist soils and soils vith high clay content are not as
easily treated because volatilization may be hampered. The marsh soils are
primarily saturated silts aid cléysg therefore even after devatering
mechanical aeration may be impeded éy the soil texture. Also, this treat-
ment process is most effective in léss humid areas.
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Both treatment processes may require air treatment to meet State or Federal
air emission regulations. Off-gas éontrol vould be difficult during
mechanical aeration, but could be accomplished with a thermal treatment
unit by treating off-gases by vapor-phase activated carbon. Both these
processes should treat all the volaﬁiles and semivolatiles of concern that
have been detected. Enhanced volatilization is a demonstrated technology
that is readily implemented, and less restricted by institutional require-
ments than incineration. Thermal treatment is retained in preference of
mechanical treatment because it voufd be more reliable in assuring complete
volatilization of organics. Consequently, thermal-enhanced volatilization
technologies vill be retained for further screening in this feasibility
study. Treatment by mechanical aeration will no longer be retained in this
feasibility study.

Cement/Lime-Based Fixative

Contaminated soils may be mixed with a suitable concentration of the
solidifying substance to form a non-leachable, monolithic material that can
be stacked for storage or encapsulated in a landfill. As previously dis-
cussed in the section on in situ treatment technologies, cement/lime-based
fixatives stabilize metals, but not organics such as those readily volatile
and vater transportable organics of concern from the landfill. Hovever,
even if the organics vere removed by thermal treatment, the soil and sedi-
ments passed the RCRA EP-toxicity le;chability test; therefore, treatment
to reduce leachability is not considered to be necessary. The metal
contamination is best addressed by encapsulating soil or sediment so that
they are not in contact vith the environment or in the case of arsenic not
available for ingestion.

Vitrification

Vitrification vas also considered as a post-excavation technology. The
technology, as discussed in the section on in situ treatment, may also be
used to vitrify soils contaninated vith organics or metals. The process is
intended to convert the soil and contaminants present into a chemically
inert glass-like matrix, vhich eliminates the potential of leaching. Hov-
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ever, the process vwill result in the emission of organics although these
emissions can be captured and thermally treated. In this case, the
organics of concern are highly volatile thus the vitrification process
vould retain only the metals in the vitrified mass. Thermal treatment with
a rotary dryer has been retained as a treatment option for removal of the
organics. Treatment by vitrification, therefore is a more complex process
that virtually guarantees no leaching of metals, as vell as treatment of
the soils. Hovever, thermal treatment is a more proven and reliable
technology to treat organics. The treated soils could be encapsulated in a

\
separately constructed landfill or replaced over the marsh and capped.

Soil Vashing

The process consists of a mobile unit that can extract various contaminants
from excavated soils on site. Basihally, contaminated soil is vigorously
mixed vith an extraction agent in solution. The absorbed contaminants
solubilize into the surrounding solution. The "clean" soil is separated
from the solution, dried, and removed for disposal. The wash solution,
saturated vith contaminants, must undergo chemical-specific treatment prior
to discharge. The process does not result 1ﬁ the destruction of the vaste;
rather, it concentrates and reduces the volume of the contaminants and
produces a reusable soil product.

A number of extraction agents have been proposed and experimented wvith,
hovever, ethylenediaminetetracidic acid (EDTA), a poverful chelating agent
has received the greatest attention and most field testing. Although EDTA
treatment of soil contaminated vithlheavy metals theoretically appears
promising, the current level of knovledge does not provide sufficient
information to accurately estimate ﬁrocess capabilities and limitations,
reagent quantities, and equipment dimensions. It is not known how
effective EDTA is at removing metals that are less soluble than lead (such

!

as mercury and arsenic).

A strong acid, such as sulfiric acid vould be requi}ed to solubilize the
metals absorbed onto the soil particles. There is limited data available
regarding the quantity or concentration of acid needed to solubilize metals
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under different conditions. The spent acid would create additional dis-
posal difficulties and require a separate storage system. This system is
potentially effective but would require considerable piloting to determine
optimal operating conditions such as acid concentration, retention time,
and subsequent method recovery from the solution.

The removal of organics from soil m&y similarly be removed by soil washing,
except that the vashing solution would consist of vater or vater vith ad-
ditions, such as surfactants, vhich‘vould concentrate the organic contami-
nants, similar to the metals soil washing process. The removal of organics
at lov concentrations such as those in the offsite area, have not been
piloted to determine the effectiveness of such decontamination systems on a
large scale. This alternative will not be retained for further screening
in this feasibility study because t%e effectiveness of this system cannot
be determined, the reliability of the unit is unknown, and the availability
of the unit is limited.

Bioreclamation

Land treatment is a technique vhich uses microorganisms naturally occurring
in the soil to biodegrade organic vﬁste. The land is ploved periodically
to increase oxygen needed by the microorganisms to effectively biodegrade
the vaste. The technique is also knowvn as land spreading, sludge farming,
and solid incorporation. The advan§ages of implementing land treatment are
listed below.

0 Minimum energy is required to dispose of the wvaste;
4
o The process is relatively oaozless;

o The application of vaste can be repeated safely at frequent
intervals.

Although the land farming of certain oily waste and some organic sludges is
acceptable as a vaste manag2ment technology, this technology has not been
applied to most hazardous vaste and is certainly not applicable for highly
persistent, toxic vaste, ani vaste containing high concentrations of heavy
metals. If applied to the >ffsite LiPari Landfill areas most of the
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organics wvould eventually be decomposed but the inorganics would remain in
the vaste and soil. Consequently.‘the use of this technology will require
a compromise, since organics would be treated in preference of metals.
Cold to cool temperatures vill minimize the effectiveness of the
microorganisms resulting in a reduced time frame in which the process vill
occur or requiring supplemeatal heat to regulate the temperature.
Treatment by volatilization is a technology that has been retained and
potentially provides equivalent or better results. Because of the
uncertainty involved in implementing this technology for hazardous vaste,
and the potentially better performance results of the other technologies,
this technology vill not be retaineg for further screening.

2.1.4 CONSTRUCT NEV LANDFILL FOR DISPOSAL
Tvo onsite disposal options vere considered for disposal of contaminated
soil (or sediment): disposal at a newly constructed landfill and disposal

on top of the existing LiPari Landfill.

Construct Landfill

~This option requires that a secured landfill meeting RCRA and state
requirements be constructed to contain the contaminated soil or sediment.
The organic contaminated soils could be disposed with or vithout prior
thermal treatment. As mandated by 40 CFR 264 subpart N, the landfill must

o be constructed on a liner of natural or synthetic material
that is designed, constructed and installed to prevent any
migration of vastes out of the landfill into the adjacent
subsurface soil, ground vater, or surface vater (see figure
2-9)

o be constructed entirely above the seasonal high wvater table
o contain a leachate zollection and removal system
|
o be protected by an impermeable cover to provide long-term
minimization of migration of liquids through the closed
landfill

o include maintenance and monitoring systems throughout the
postclosure period >r design life of the landfill
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Landfill Liner System Detail

LaPari Landfil! - Gloucester County, New Jersey
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Construction of a landfill designed]to meet Federal and State requirements
is technically feasible and thus vill be retained for further considera-
tion. The design and construction &f a landfill is considered technically
feasible. 1Institutional considerations in acquiring a land parcel to
construct the landfill will determiﬁe vhether or not this alternative can

actually be implemented.

Construct Over Existing Landfill

Disposal and encapsulation at the a#ready existing landfill of contaminated
soil or sediment resulting from the joffsite excavation vas considered.

This alternative involves the design and construction of a RCRA-type
landfill facility on top of the alréady existing landfill facility. The
existing landfill has already been épcapsulated and the placement of the
additional material would greatly dﬁ@inish the integrity of the cap.
Furthermore, it is not feasible to build a leachate drainage system to meet
RCRA design specifications. The exiSting landfill will continue to undergo
differential settling. The required‘liner for the leachate drainage system
vould experience differential settléhent; therefore, the system could not
be guaranteed to function properly. fThis option is not considered to be
technically feasible and will theref@re not be considered further.

2.1.5 DISPOSAL AT EXISTING RCRA FAC&LITY

Soils and sediments may be excavated?(as discussed in section 2.1.3) and
then transported to a staging area vﬁere they wvould be dewvatered, stock-
piled, and/or containerized for tranéport to RCRA approved offsite treat-
ment, storage, and disposal (TSD) fa%ility. Containerization of the soil
sediments may be preceeded by a solj&ification/fixation process to minimize
any potential hazards that may be as#ociated vith the transportation of vet
contaminated sediments. The above-m%ntioned technologies will not only
minimize the potential hazards but in some cases may be necessary for the
TSD facility to accept the contamina?ed soil/sediments. All necessary
manifests for the hazardous cargo vo?ld be approved before shipping. All
vehicles leaving the site wiuld be d%contaminated to avoid spreading of
contamination to the public or environment along the route of travel to the
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TSD facility. Offsite disposal of the contaminated soil sediments would be
at one of the following RCRA permitted disposal facilities:

GSX Service, Inc., Pinawvood, South Carolina
Chemical VWaste Management, Model City, New York
Fondessy Landfill, Toledo, Ohio

Vayne Disposal Site, Vayne, Michigan

Chemical Vaste Management, Emmele, Alabama

SCA Chemical Services, Inc., Fort Vayne, Indiana
Chemical Vaste Management, Adams, Indiana

Vaste profiles consisting of analygis for RCRA parameters, 1nc1uding
testing for TCLP and possibly PCBs, cyanide, dioxin, sulfides, phenols, pH,
and color, wvould be required before permitted facilities would accept the
vaste. It is important to note that the soils and sediments in the offsite
area passed the EP-tox method test: PCBs and dioxins vere not detected.

Three modes of transportation -- truck, rail, and -- barge are available
for shipment of contaminated soil th a suitable RCRA-permitted facility.
Access to major transportation is gsod because of the area’s proximity to
the Philadelphia and Nev York metrobolitan centers, vhose highwvays,
railroads, and shipping ports provide connections wvith with major routes

across the country.

Trucking may be the most desirable option for carrying soil or sediment
dzrectly to a RCRA disposal facility. Other shipment means will require
transport to a loading/unloading transfer station for subsequent shipments
by rail or barge, thus involving more safety and handling concerns.

The excavated materials would be placed on trucks vith a 20 to 25 cubic
yard capacity for shipment to an approved RCRA facility for ultimate dis-
posal. Transporting of the contaminated soils would be in compliance with
all State and Federal regulations governing the transportation of hazardous
vaste. The technology exists to excavate and transport contaminated soils
to an offsite TDS facility, therefore it will be retained for further
screening.
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1
2.1.6 DISPOSAL AS A NON-HAZARDOUS MATERIAL

Soils and sediments may be excavaFed, devatered and treated to a level
vhere they would be eligible for consideration as a non-hazardous material.
Present EPA policy indicates that material generated from remedial actions
at Superfund sites should be hand}ed as a RCRA vaste and disposed of at a
RCRA permitted facility. Hovever, mechanisms exist such as the EP-toxicity
test and formal RCRA delisting, for classifying materials as non-hazardous.
Once classified as non-hazardous material could then be disposed of as fill
material.

Three offsite locations were evaluated as potential disposal options for
non-hazardous fill. These locations are Alcyon Racetrack, the Gloucester
County Municipal Landfill and Montgomery County Sanitary Landfill in
Montgomery County Pennsylvania. Additionally, placement of material on top
of the existing Lipari Landfill vaE evaluated. The costs associated vith
each option is discussed separately. The availability of each location for
placement of fill is uncertain. Institutional considerations exist for
using Alcyon Racetrack including procurement of the land by EPA, the State ,
of Nev Jersey or the Borough of Pitman from the present owvner. It would be
A necessary to demonstrate to the community that thermal treatment is an
effective process and that residuai metals do not present an environmental
or public health concern. The level of metals present in the lake
sediments and marsh soils are indicative of U.S. and Newv Jersey background
conditions, meet ECRA guidelines fér.soil cleanup, and are below present
guideline levels for sludge disposal on land. EP-toxicity testing and/or
TCLP testing should be provided on treated material prior to land
application to ensure that no leacﬁability characteristics are present.
Furthermore grading of the racetrack, a cover of top soil and seeding would
be required to prevent erosion.

Disposal of non-hazardous material at either the Gloucester County or
Montgomery County landfills, is uncertain. Landfill space in the New
Jersey area is considered a scarce resource. Disposal of material at
either site would compete vith othe} demands on a limited resource. The
technology exists to excavate, devater and treat the soils and sediments.
Processes exist to determine if the treated material is non-hazardous. The
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technology exists to dispose of non-hazardous materials, therefore it will
be retained for further screening.

Another option for disposal as a non-hazardous material vould be to place
the material on top of the existing LiPari Landfill site. Section. 2.1.4
discussed the technical difficultiés that vould be encountered in construc-
tion of a RCRA TSD facility on top of the existing site. Material that wvas
non-hazardous would not require such stringent measures as a leachate
collection system and double liners.

The material could be placed as fiil on top of the existing site.
Consideration would have to be given regarding impacts on the construction
and/or operation of the onsite facility. It is likely that onsite opera-
tions vould be interrupted by onsite disposal of lake, stream, and marsh
materials. Furthermore EPA has maintained that if flushing does not
achieve desired cleanup goals and/or further action upon completion of
flushing is desired, additional actions would be undertaken. Under SARA
remedial actions must be evaluated every 5 years for effectiveness. The
presence of material on top of the existing containment system may hinder
future efforts. While this option has drawbacks, it vill be considered for
further evaluation.

2.1.7 GROUND VATER MEDIA RESPONSE TECHNOLOGIES

Offsite Collection System

Seepage from the LiPari Landfill containment site passes through the north-
eastern section of the slurry vall into the marsh. The rate of seepage is
determined by the difference in hydraulic head across the slurry vall and
by the resistance of the vall. During the proposed batch flushing, the hy-
draulic head vill be changing continuously, causing the seepage rate to
vary. Seepage rates through the slurry vall, vere estimated in the offsite
remedial investigation phase II report (CDM 1987) for varying interior
heads. In addition to the relatively short-term changes in flov rate, the
concentration of the contaminants in the seepage should decrease with time
as flushing cleanses the containment site.
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The seepage from the landfill would be collected by an offsite collection
system. The construction of an offsite collection system will involve the
use of a passive collection system or pumping wells, as discussed in
section 2.1.1, and of recovary technologies, as discussed in section 2.1.2.
The location for the offsite collection system should consider the distance
to the slurry wall that will optimize leachate collection without impacting
the vall’s structural integrity. It is assumed that leachate wvill contain
contaminants in levels as high as those observed in the offsite ground
vater vells. The seepage must be collected and ultimately discharged to
the onsite treatment facility currgntly under design.

!

1
2.1.8 KIRKVOOD GROUND VATER RECOVERY SYSTEM

Ground vater pumping is most effective when the hydraulic conductivity of
the aquifer is high. As was discussed in section 2.1.1 (Onsite Source
Control and Containment), water table adjustment involves continuous
pumping and subsequent onsite treatment of the contaminated water. By
adjusting the pumping rate so that the cones of depression of each well
overlap, the ground vater can be collected for treatment and the ground
vater table can be lowered to prevent further migration into clean ground
6: surface vater. The technologies can be applied to develop a remedial
action alternative to address contamination in the Kirkwood aquifer.

2.2 ENVIRONMENTAL, PUBLIC HEALTH, AND INSTITUTIONAL SCREENING OF REMEDIAL
TECHNOLOGIES

Each of the technologies retained aéter the technical screening has been
screened to identify any adverse impacts on the environment or public
health that may preclude their use for remediation at the site.
Alternatives that have significant adverse impacts or that do not
adequately protect the environment and public health have been eliminated.
A remedial alternative must adequately address all contaminant migration
pathvays and points of exposure. Onﬂy those alternatives that effectively

contribute to the protectioa of publjc healfh, velfare, or the environment
vill pass through this scresn. Technologies that are equivalent to others
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in terms of meeting a remediation goal but that result in more adverse
public health or environmental risk will be eliminated.

2.2.1 MARSH SOIL COVER

Permeable Cover

Surface capping of the contaminatedﬂmarsh soil vith a permeable soil cover
vill eliminate the public health tiék associated with the ingestion of
arsenic. The release of volatile organic emissions would also be reduced.
Contaminants would continue to be leached from the marsh soils by rainfall
vhen the intensity and duration of the rain are significant enough to
permit infiltration through the cap and into the marsh soil. The contamin-
ant concentration should decrease with time as soil flushing removes the
mobile constituents. This assumes that leachate seepage through the slurry
vall vill be controlled via the off§éte collection system and that con-
tamipated Kirkvood ground vater will be prevented from recontaminating the
clean fill. The ground vater contr&ﬁs wvould also be necessary to avoid
recontamination of the clean fill with that of the underlying contaminated
soil.

If, as expected, the marsh soil contaminants continue to flush from the
soil, they will continue to be discharged into surface vater in Chestnut
Branch and Alcyon Lake. A ground vater/surface vater recovery system could
be constructed downgradient (or radially) of the flow to prevent discharge
into surface vaters. The recovery s&stem could be designed to operate in
conjunction vith the offsite collection system. Contaminated water
collected in the recovery system vouid be transported for treatment in the
onsite treatment facility along with leachate seepage from the slurry wvall.
Vhether the contaminated water wvill be recovered for treatment will

depend on the anticipated concentration and time frame of the discharge.
The contaminant discharge is expected to decrease vith time. At this time,
hovever, and in the absence of soil leachability data, the time frame for
operating a recovery system can not be estimated.
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Recontamination of the clean soil used as a permeable cover should not
occur via contaminated ground vater if the operation of the offsite col-
lection system considerably lowers the heads. It is possible that even
vith ground vater controls to preclude recontamination of the clean fill
some soil may be recontaminated by organics wicking to the surface. The
organic contaminants in Chestnut Branch marsh are subject to wicking since
they are relatively mobile, vhile the metals are not. The metals should
remain strongly sorbed to the soil and thus will not readily migrate to the
surface. BHovever, the vicking effect may be minimized or eliminated
altogether by using a sandy soil layer as part of the permeable cover.

The no action risk assessment predicted that all organics of concern except
BCEE would volatilize from the surface in approximately 3 to 4 days,
vhereas BCEE wvould volatilize in a fev months. This prediction was based
on a complete cut-off of the source to the seepage areas, and no migration
of existing subsurface contaminants. The placement of a soil cover over
the marsh would decrease the rate of volatilization. The concentrations of
the organies would be reduced both by flushing and volatilization,
although, as stated, the cover vill [prevent a significant degree of
volatilization. Public health risks associated vith inhalation of the
6rganics are expected to be significantly less than presently exist.
Nonetheless, air monitoring is recommended until the contaminants are
reduced to an acceptable level.

In constructing the cover, permits vill be required for the construction of
an access road and for surface grubbing and excavation of the vegetation.
The marsh vegetation and debris would be disposed at a hazardous vaste
RCRA-facility, unless the State grants an exemption alloving disposal at a
municipal facility. The earth-moving activities will disturb surface soils
and contribute to enhanced volatilization of existing organic contaminants.
These activities vill also generate some particulate dust, although this
vill probably be minimal be:ause the‘inherently damp nature of the marsh
soil vill serve to minimize it. The disturbance of the contaminated soil
vill temporarily increase tae pubiicihealth risk to residents and workers.
Therefore, air monitoring vill be required to assess air quality, and per-
sonal protection vill be rejuired to minimize exposure to volatile
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organics (as vell as organics and metals retained on fugitive dust
particles). Health and safety procedures should follov standard practices
to protect workers in accordance with CERCLA Section III (c¢) (6) as wvell as
those regulations provided in-the Occupational Safety and Health
Administration (OSHA) and tae National Institute of Occupational Safety and
Bealth (NIOSH) on appropriate equipment and clothing.

To minimize erosion, the permeable soil cover vill require revegetation for
surface runoff control. The revegetation and placement of the cover will
require that most of the existing vegetation be removed. Dead trees in the
marsh should be removed. Most of the short-to-medium-sized shrubs and
grasses wvould have to be removed to effectively cover the contaminated
soil, properly regrade the area to minimize future erosion, and provide
proper surface vater flov to prevent flooding and inappropriate sedimenta-
tion. The marsh area is expected to become drier during the operation of
the offsite collection system and the pumping of the Kirkwood, should this
latter option be selected. Consequently, the ecologic character of the
existing marsh vill change. Howvever, once leachate collection and/or
KRirkvood pumping is no longer required, the resumed vater flov conditions
yill,"over a period of several years restore the marsh.

Institutional controls and maintenance vill be required to maintain the'
integrity of the permeable cover. Part of this control vill be to limit
public access to the marsh at least until the volatiles have been flushed
from the soils to an acceptable level. The existing soil should not pose a
long-term ingestion risk from metals since the ground cover will contain
them beneath the surface. (The existing organics present in soil do not
pose an ingestion risk although they do pose a risk from volatile
emissions.) There are some uncertainties concerning the long-term life of
the cap because of the potential for deterioration from natural veathering.
Hovever, proper design and long-term management of the marsh should result
in minimal maintenance needs. Erosion of the soil cover will occur unless
the permeable cover is proparly maintained. Although surface capping vill
reduce threats to public heilth and the environment, this technology is
institutionally less desiraole since it does not meet the goals of SARA to
achieve a permanent solutioi. Hovever, this technology will still be
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retained for further evaluation because it offers a containment option as

required under the remedial action objectives.

Impermeable Cover

In lieu of a permeable cover, the marsh could be covered vith an imperme-
able geomembrane cover. The impermeable cover like the permeable cover,
vould be installed to prevent exposure to contaminated soils and to mini-
mize or eliminate volatile emissions. There are advantages and disadvan-
tages to the use of each.

Soil flushing in the marsh will be ﬁinimized by either cover since the
ground wvater levels will be reduced during operation of the offsite collec-
tion system, but the impermeable cover still allows some flushing to occur
over time. Furthermore, use of a geomembrane limits revegetation to low
ground-cover plants such as grasses. (In actuality, this is really no
different than what would occur should a permeable cover be used, since the
lov water table will preclude as vi?e a variety of vegetation as currently
exists.)

The advantage of using a geomembrane rather than a natural permeable cover
is that the former is more durable énd vould be more effective in
preventing volatile emissions from the soil surface. The geomembrane cover
vould be designed vith a drainage layer beneath it to divert marsh flow to
the stream and thus minimize pressure against the cover during periods of

\
flooding. This technology vill be retained for further consideration.

2.2.2 LAKE SEDIMENT CAPPING

The Public Realth Bvaluation (PRE) indicated that the lake sediments do not
have contaminant concentrations attributable to the Lipari Landfill that
pose a potential public health risk# Arsenic and mercury vere detected in
Alcyon Lake sediments but wvare not detected in the background lake (Glen
Lake) nor in any of the upgradient stream sediments. The maximum concen-
trations observed vere arseiic at 67 mg/kg and mercury at 1.1 mg/kg.
Notably the surface vater has mercury concentrations exceeding the FVQC.
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The accumulation of these metals is consistent with their fate and trans-
port characteristics. Sediments generally remove dissolved metals and are
adsorbed particularly to iron and Lluminum oxides. Organisms can bioaccu-
mulate organometallic arsenic or mercury. However, only mercury shovs a
propensity to biomagnify through the food chain. Because of complex multi-
media exchange of arsenic and mercury in the transport cycle and the
natural diffeténces betveen air, soil, and vater systems, it is difficult
to quantify the degree of transport. Ve do knov that the metals are sorbed
by biota and sediments/soil and are maintained at lov concentrations in
vater and air. The general flowv processes are understood, but the rates of
resuspension, desorption, and volatilization and the collective effects of
environmental parameters controlling those rates are little understood
(Voolson 1977). Only recently has the importance of transfer at the water-
sediment interface become better understood (Reuber 1987). It is thought
that the lack of research on sediment, compared to research on the soil-air
interface, has been due to its relative inaccessibility and because there
is less economic need to understand transfer occurring there. In general,
sediments play a beneficial role inklimiting the bioavailability of metals
to the aquatic environmént. Hovever, the sediments may be capped to
preclude contact or resuspension into the vater column. Another option is

]

of covering the lake sediments. The impacts of sediment removal will be

‘to remove the sediments completely. This section vill discuss the impacts

discussed in a following section.

Surface capping can only be accomplished by draining Alcyon Lake. This
vill require that the discharge from streams and urban runoff outlets be
temporarily routed to a downgradient discharge point until capping is
completed. Vater flow from ChestnutEBranch and Girl Scout Branch would
have to be diverted around Alecyon Lake in order to drain the lake. This
could be accomplished by channeling or piping. The discharge nutlet bheyond
the lake spillvay would have to be protected to minimize erosion due to
excess drainage at that poiat. Institutional concerns may arise in obtain-
ing the easements necessary to construct the channels or pipes on private
land.
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The devatering of Alcyon Lake will expose the the bottom organic muck layer
to the air, precipitating the release of odors characteristic of decayed
organic matter. The odors could be controlled to some extent by placing
"liquid slime", a substance common%y used in sanitary landfills, to sup-
press the biological activity that causes the odors. The timing of this
event is important; it should coincide with a period of lov precipitation
and humidity and high solar radiation. These conditions vill promote the
most rapid conditions for devateriﬂg the sediment but vill also promote
greater odor problems. Particle dust generated auring the construction of
the surface cap should be minimal because of the dampness of the sediments,
vhich vould serve to suppress dust. Nonetheless air monitoring should be
performed to assess the air qualit§.

Surface capping and stream diversion will have environmental impacts on the
aquatic life. The flora and fauna (particularly fish and benthic organi-~
sms) in the lake would be temporarily or permanently dispiaced. Some of
the existing aquatic organisms are expected to be fully restored by natural
restocking from stream aquatic orgahisms, particularly those in Glen Lake
and Plank Run Reservoir. Restocking of the lake will diminish the environ-
mental impact of this remedial action. However, the topography and loss of
surface vater depth due to placement of a minimum of 2 feet of surface
capping will cause greater long-terQ environmental damage. Alcyon Lake’s
existing surface vater depth is already limited. The decrease in the
lake’s depth vill also reduce available habitat. The vater column will be
more susceptible to fluctuations in‘vgter temperature. The consequences of
these combined changes may impact biota such that certain aquatic organisms
may not survive even if they are restocked or naturally introduced. The
past history of this lake indicates that the lake’s depth has already been
naturally reduced. A program to ma{ntain the lake’s depth should probably
have been implemented some time ago to have prevented reductions in lake
depth. The lake will continue a natural progression that will eventually
result in a marsh habitat ualess 1t\is periodically dredged. Capping the
lake vill greatly accelerat2 this process. Installing a surface cap would
. preclude any consideration >f future dredging since dredging operations
after capping very likely dastroy the integrity of the cap.
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There are some uncertainties associated vith the long-term life of the cap
and its long term benefits. Currents in Alcyon Lake are essentially negli-
gible vith regard to potential long-term erosion of the surface cap. How-
ever, long-term maintenance of the cap would still be required. Institu-
tional measures wvould be required to implement maintenance and restrict
recreational uses of the lake that might degrade the cap (e.g., motor
boats).

The long-term benefits of the cap are questionable since discharge of
contaminants present in background sources, particularly urban runoff, will
still occur. Consequently, metals (particularly lead and zinc) would
continue to be discharged into Alcyon Lake, resulting in a newv accumulation
of metals within the lake s2diments. Unless upgradient streams and urban
runoff outlets contributing metals and bacteria are controlled, the problem
of unacceptable vater quality will recur. Consequently, the implementation
of this type of remedial action is only recommended as long as a vatershed
management plan to control water quality is implemented simultaneously.

The PHE indicated that public health risks vere not associated wvith the
contaminated sediments in Alcyon Lake; therefore, the primary benefit asso-
ciated vith this remedial action is the reduced exposure to the biotic

' community with the contaminated sediments. However, as indicated, the
primary benefits would be short-lived unless background contaminant sources
are eliminated or the lake is periedically dredged of contaminated
sediments.

The overall environmental impact resulting from capping the lake is adverse
rather than beneficial. This technology does not meet the goals of SARA to
achieve a permanent solution. Although SARA requires that a containment
option be considered vhere it is téchnically feasible, the site-specific
characteristics indicate that it is not technically feasible to cap the
lake wvithout raising unacceptable environmental and institutional concerns.
Therefore surface capping of Alcyon Lake will not be considered further.
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2.2.3 SOIL FLUSHING

Section 2.2.1 discussed the impacts in the marsh associated with placement
of a marsh soil cover. One of the benefits identified in the placement of
an impermeable cover is that natural flushing would still occur. This
section discusses soil flushing as a treatment option. The no action risk
assessment predicts that volatilization of organics vould cease after three
to four days for all volatile contaminants except BCEE. BCEE would
volatilize after a few months. Hovever, these are only theoretical
estimates presented in the PHE and actual values may differ. The flushing
rate for contaminants is not known, but, as previously discussed, they are
readily mobile in wvater. This sec@ion revievs the impacts associated with
installing an infiltration and recovery system to enhance the flushing
process.

The application of enhanced soil flushing in the marsh'vill result in tem-
porary public health and environmental impacts because of soil disturbances
during the installation of the delivery and recovery system. Excavation of
the soil to install infiltration galleries and/or french drains will lead
to increased emissions of volatile organic compounds and the necessity to
dispose of the contaminated soil. The soils could be regraded over the
marsh soil for treatment along vith the other soils in the marsh. In-
stallation of injection and/or extraction wells would require permits from
the NJDEP Division of Vater Resources.

Air monitoring vill be required to determine air quality, particularly
since the excavation process will temporarily increase volatile emissions.
Health and safety procedures shouldEbe folloved as previously discussed in
section 2.2.1, Permeable Cover. The use of vapor suppressing foam or other
measures may be used to mitigate the release of volatiles resulting during
excavation. The vater extracted from the marsh vill be treated in the
onsite treatment facility.

The benefits of implementinz enhanced flushing are that the contaminants
vould be more rapidly flushad than if flushing vere performed by natural
precipitation alone. If this option is combined with placement of a
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permeable cover in the marsh, thenilongfterm public health risks would be
reduced. This technology may vin greater institutional acceptance if it
provides greater opportunity to minimize the time associated with remedia-
tion of the marsh. This te:chnology provides minimal advantage over natural
flushing vhen combined wvith a permeable cover except for the difference in
cleanup time. The incremental benefit that is provided by placement of a
system to promote continuous controlled flushing is unknown. Other
factors, such as biological or chemical degradation, may exert a more
significant or equivalent role in cheansing the marsh. Soil flushing
vithout a permeable cover to preclude accidental ingestion of contaminated
soil vould not meet the goals of SARA since it would not be protective of
public health. Enhanced flushing will be retained since it provides the
opportunity to expedite cleanup in the marsh. :

2.2.4 EXCAVATION

The excavation of contaminated soil is required to implement soil thermal
treatment, offsite disposal in a TSD facility, disposal as a non-hazardous
material or onsite dispesal and encapsulation in s RCRA facility.
Temporary public health and environmental risks are associated with the
process regardless of vhether partial or complete excavation of the
contaminated soil is considered. |

Prior to excavation of the contamina&ed marsh soil, devatering of the marsh
vill be required. Either a drainage system or extraction vells could be
used for dewvatering. Excavation will require the construction of a soil
staging area to maintain the soil until it is treated or otherwvise dis-
posed. The soil staging area will have to be constructed to comply with
the design criteria specified by the RCRA regulations for temporary vaste
piles (CFR part 264 subpart L). The vaste pile requires the installation
of a double synthetic liner and a do&ble leachate collection system.
Leachate from the vaste pils will be treated onsite. The use of heavy
equipment for excavation may require temporary fuel storage. Appropriate
fuel-oil-storage spill prevantion control and contingency measures will
also be required in accordaice with Section 311 of the Clean Vater Act (40
CFR part 112).
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The earth-moving activities associated wvith excavation and devatering will
generate particle dust and enhance volatilization of existing organic
contaminants. Therefore, air monitoring to assess air quality and personal
protection wvill be necessary to minimize worker exposure to contaminants.
Environmental and public health r%sks may also result from increased ero-
sion of sediments and surface runoff unless appropriate measures are imple-
mented. Turbidity controls and careful grading of the excavation area
should prevent direct contamination (due to earth-moving activities) of
Chestnut Branch and Rabbit Run. However, it wvould be prudent to sample
these areas upon completion of activities to ensure that contaminant
migration did not occur as a result of activities in the marsh. The
landscaping of the marsh vith clean soil and nev vegetation will eventually

|
lead to the restoration of the vetland environment.

Complete excavation of contaminateq soil vill meet the goals of SARA for a
permanent solution. Partial excav$tion vill partly meet the goals of SARA.
Partial excavation vould be designed to preclude public health risks. Some
contaminants would still remain but presumably, vould not pose a risk.
Hovever, the remedy cannot be cons%dered altogether desirable if the soil
is disposed in another site, vhere 'problems may arise in the future. Dis-
posal vith or without treatment is being considered. Treatment options
vere retained for the organic contaminated soil. The technology screening
did not consider metals to be treatable because they are at relatively low
concentrations and apparently not readily leachable as demonstrated by the
EP-tox test. They vould therefore be disposed without specific treatment
for metals.

p
Excavation vill be retained, particularly since it is required to implement
other treatment and disposal alternatives that are institutionally neces-
sary to meet SARA goals. Complete excavation and offsite disposal at a TSD
facility offers the possibility of a permanent solution, and since this is
a required goal under the ramedial action objectives, it will be retained
for this reason as wvell.
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2.2.5 DREDGING |

{
The removal and disposal of the contaminated sediment from the bottom of
Alcyon Lake, Chestnut Branch and Rabbit Run vill address concerns regarding
potential adverse environmeatal impacts. Compounds found in the sediments
that are attributable to the LiPatiLLandfill vere not found to pose a
public health risk; therefore, their removal would not be required based
solely on potential adverse public health risks. Potential disposal

options will be discussed separately.

Dredging will result in temporary public health and environmental impacts.
Hydraulic dredging without draining the lake vill cause resuspension of
sediments leading to increased turbidity and, possibly, particle-borne or
vater-soluble contamination. Hydraulic dredging can be performed carefully
enough that the disturbance it creates will be minimal. The amount of
suspended particles would be rather{limited, and generally would not impact
more than 10 to 15 feet avay from the disturbance point before particles
settle. The aquatic life in Alcyon Lake and in the downstream vaters would

be minimally impacted.

The environmental impacts and institutional constraints will be much
greater if the lake is drained so that mechanical dredging can be per-
formed. Draining the lake would completely eliminate the surface vater
biota. Benthic biota would be impacted due to the dredging process
regardless of vhich option is chosent Although the impact on the biota may
not be a permanent or long-term évent, it is much more severe than that
caused by increasing surface water turbidity alone (as would occur by
hydraulic dredging).

As discussed in section 2.2.2, Lake Sediment Capping, there are
institutional concerns regarding the ability to obtain the easements
necessary to construct the cthannels or pipes on private land to divert
stream vater in order to drain the léke. In addition, draining the lake
vould expose the bottom sediments and generate odors. While these odors
could be suppressed by timiig the event so that it occurs under conditions
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that are less favorable for generating odors, climatic conditions cannot be
easily incorporated into a field construction schedule.

Consequently, hydraulic dredging will be retained over mechanical dredging
since the former does not require draining the lake. Draining the lake has
many more adverse environmeatal impacts and institutional constraints than
dredging wvithout draining the lake.

Dredged sediments will have a high percentage of vater, thus they will
require devatering before treatment and/or final disposal. The devatering
area’'s design should incorporate runoff control measures to prevent migra-
tion of sediments prior to disposal. The filtrate can be treated onsite
and discharged into the GCUA trunkline, eliminating any hazards related to
the removed vater. Handling the sediment may present vorkers vith minimal
public health risks. WVhile there Qre volatile organics associated wvith the
sediments, they are present at lovkconcentrations, thus respiratory protec-
tion may be necessary only to prevént dust-particle exposure, although this
should not be a great concern sincé‘the vet soils vill release little or no
dust. Compounds such as PAHs, chlordane, and DDT and its metabolites were
also detected in the sediments, therefore, health and safety for them
should also be considered. Protective clothing and air monitoring will be
incorporated into the dredging activity. Institutional controls to limit
access to Alcyon Lake, Chestnut Branch, Rabbit Run, and the devatering

. and/or treatment area wvill also be necessary. Odors generated by exposed
surface sediments vill require the use of odor-suppression technology.
Removal and/or treatment of contaminated sediments will meet SARA’s goal
for a permanent solution with regar% to removal of contaminants potentially
contributed to the lake by the leachate from the LiPari Landfill. As
previously discussed, the problem will recur unless vatershed management
techniques are employed. Disposal of the contaminated sediments in an
onsite or offsite disposal location is not, in itself, desirable if the
contamination vill then present a problem at the disposal site. Hovever,
the sediments passed the EP-toxicity test, thus indicating that they should
present little or no problen in terms of future leachability. Thermal
treatment for organics woulid furthe% insure that this material would not

I
|
'
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pose future environmental concerns. This technology will be retained to
meet the remedial action objectives of a permanent solution.

2.2.6 VOLATILIZATION

 Volatilization is a predisposal treatment option for organic hazardous
vaste. The marsh soils and bottom sediments contain both organic and metal
contaminants, but only the organics will be treated by volatilization.

This vill reduce the threats to the public and the environment posed by the
volatile organic compounds in the marsh, but not by the arsenic.
Volatilization must therefore be used in conjunction with a disposal
technique that vill remove the threat of the ingestion of metals or their
migration to ground vater. The environmental, public health, and
institutional impacts identified for excavation also apply to volatiliza-
tion since excavation is required éo implement this alternative.

Removal of volatile organic compouﬁds from the soils or sediments can be
accomplished by thermal treatment. . The release of volatile organic
compounds into the air must be controlled so that the New Jersey Air
Quality Control Standards are not exceeded and wvorker safety is assured.
If thermal treatment is employed, the off-gases may be effectively
controlled by use of granular carboﬁ adsorption.

Disposal of the treated soil can be accomplished at an offsite RCRA
facility or through the construction of an onsite RCRA landfill or if the
material is classified as a non-hazardous vaste at a municipal landfill at
Alcyon Racetrack. The public health, environmental, and institutional
concerns of these disposal options are discussed separately.

Volatilization does not by itself meet the goals of SARA for a permanent
solution. Hovever, its use in conjunction vith a disposal option does
qualify it for further evaluation asl a treatment alternative; therefore it
wvill be retained.
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2.2.7 CONSTRUCT NEV LANDFILL FOR DISPOSAL

This remedial alternative involves ‘the excavation of the contaminated soil
and/or sediment for redisposal in atlandfill constructed adjacent to the
site in accordance with RCRA desigd criteria for hazardous vaste landfills.
i
Onsite disposal in a secure landfill would preclude public exposure to
contaminants. The public health, Environmental. and institutional con-
trols identified for excavation app?y here. Ground vater monitoring is
required to assess the effectiveness of the containment system. Gas vents
installed to release stress caused ﬁy the accumulation of gases such as
methane may require an NJDEP air em%ssion permit.

The design of an onsite disposal containment system will have a leachate
seepage collection system as requiréd under RCRA. The construction of
another landfill will have institutional concerns related to adverse public
perception regarding disposal of coﬁtaminated soil and the construction of
yet another landfill in the community.

Onsite disposal may not be 1nstitut§onally acceptable under the Land Ban
Act. The goals of the Land Ban Actkare to exclude the land disposal of
hazardous waste if wvastes can be tr%ated or, at a minimum, treated to
reduce their leachability. Effectiie November 8, 1986, and July 8, 1987,
vastes identified in the Land Ban Aéx (solvents, dioxins, and "California
List" vastes) are prohibited from disposal unless they pass the Toxicity
Characteristic Leaching Procedure, ﬁhiéh determines vhether treatment is
required. These wvaste categories sh@uld not impact the disposal of wastes
from the offsite areas at either the landfill or another TSD facility. If
EPA fails to set a treatment criteribn (or criteria) to determine vwhether
treatment of a particular waste cateéory is necessary prior to land dis-
posal by May 8, 1990, then all such gastes are prohibited from disposal
except by special petition. It is nbt knowvn at this time whether specific
performance criteria for th2 treatmeht vill also be established. Hovever,
both contaminated marsh soil and laké sediments passed the RCRA EP-toxicity
test, indicating that contaninants have a lov leachability potential and
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vill most probably pose minimal or no adverse impact to ground vater in the
future.

Interim public health risks associated with this alternative are high and
are primarily related to excavation in the marsh because of the potential
for release of volatiles and exposure to contaminated sediments. The
long-term impacts are considered to be low because of the lowv leachability
of the soil and sediments. This remedial action does not meet the goals of
SARA for a permanent solution; hovever, it does provide an alternative to
offsite disposal at a RCRA facility, and, because transport to an offsite
facility vould not be required, the onsite containment system involves
fever risks. Therefore, this technology is being retained for detailed
evaluation.

2.2.8 DISPOSAL AT AN EXISTING RCRA FACILITY

The disposal of the contaminated soil at TSD facility will result in the
long-term benefit of removal of the contamination from the site. Treatment
of the soil prior to containerization may be necessary, contributing to re-
lated public health and envirbnmen;al risks and institutional constraints.
Containerization vill require careful monitoring of the soil staging area
and the handling procedures in order to protect workers and to prevent
offsite migration of contaminants.

All three modes of transportation of contaminated soil are acceptable from
an environmental or public health perspective. Transportation of the con-
taminated soil is regulated by the Department of Transportation, EPA, and
the State. Decontamination of the‘vehicles should be performed prior to
their leaving the property, in order to prevent spreading of the contamina-
nts. Risks to the public continue during transport because of the possibi-
lity of an accident. The risks asiociated vith the handling, transporta-
tion, and final offsite TSD location must be evaluated to determine that
the risks are no greater than the risks associated wvith refaining the
vastes onsite. Public percaption 6f this remedial alternative is likely to
be positive because the contamination vill be permanently removed.
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The offsite TSD facility must be RCRA-permitted, meeting all RCRA standards
and guidelines. As discussed in thé previous section, an institutional
concern is the Land Ban Act. Treatment standards or criteria to determine
vhether treatment of a particular vaste category is necessary are not cur-
rently available for the vastes present in the offsite areas, but once they
are established, they may impact the implementation of an offsite disposal
alternative. Whether this alternative would meet the goals of SARA depends
on the final disposition of the materials at the TSD facility. This alter-
native is being retained for further detailed evaluation.

2.2.9 DISPOSAL AS A NON-HAZARDOUS VASTE

Disposal of soils and sediments aftér excavation, devatering, and treatment
could occur in several locations. Material could be placed back into the
marsh, or back into the orizinal sediment locations. Upon meeting insti-
tutional and technical requirements discussed in earlier sections, mater-
ials could also be placed on Alcyon'Race track, a municipal landfill, or

on top of the existing LiPari Landfill site. All options are technically
feasible, and the resources required to implement the various options
exist. Any of the alternatives wvould be protective of the environment and
public health.

[

Removal, devatering and treatment f§r organics of marsh soils would eli-
minate the present environmental ana public health risks associated with
organic contaminants in the marsh soils. Disposal back into the marsh may
be less desirable due to the presenée of metal contaminants. The damp
environment of the marsh may be more conducive to transport of metals than
a drier environment. Hovever, most' of the metals present in the marsh
soils are also present at comparable levels in background soils. Mercury
is a notable exception.

Removal, devatering and treatment for organics of sediments wvill eliminate
present environmental risks. No public health risks vere associated vith
the sediments. Organic contaminants associated vith the LiPari Landfill
have been detected in the s=diments of Rabbit Run, Chestnut Branch past the
spillvay, and Alcyon Lake. After treatment for organics, metals present in
the treated material could zontinue to pose an environmental risk if dis-

2-72
231



posed of back into the lake and stfeams. Furthermore, replacing the sedi-
ments would lead to resuspension of sediments and particle migration to
clean areas. Replacement would additionally diminsh the availability of
the streams and lakes as a resource. Metals may again migrate from the
sediments to the vater column. Metals in a sediment/vater interface are
considered much more mobile than mq;als in a dry soil environment. For
these reasons, replacement of sediments vill no longer be considered.

Alcyon Racetrack as a disposal option is likely to be protective of human
health and the environment. Removal of organics vill eliminate health
risks associated vith organics in qhestnut Branch marsh soils. Metals in
the soil and sediments would now bé‘in a dry area elevated above the
existing water table. Alcyon Racetrack is built up above the surrounding
area. Engineering studies to determine the compatability of this location
for an addition of soil would be réquired. Landfarming techniques for
materials vith higher metal contentE exist and are in practice, along with
an extensive history of proper soil practices to limit erosion and metal
transport. Furthermore, metals concentrations are equivalent to background
soils. Demonstration of the suitability of this area, along with further
testing prior to, and after treatment will be required to demonstrate that
this material will not present environmental or public health risks due to
contact and mobility in the environment.

Municipal landfills exist that vould be suitable disposal locations for
treated material. Costs are discuséed separately. Institutional consi-
derations are the same for any municipal facility. The twvo vere selected
based on proximity to the site. Availability for space and concern over
receiving treated material are likely to be major concerns for a municipal
facility. Permits for transportation and disposal would be required. The
availability and timeliness for acceptance of treated material cannot be
determined at this time. It is possible that treated material would have
to be stored prior to final disposal in a municipal landfill.

The disposal in a municipal facility would be protective of the environ-
ment. Municipal facilities are perTitted and practice monitoring techni-
ques to ensure that adverse environmental impacts do not result from the
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disposal of materials at the facility. While it is unlikely that treated
soils and sediments would require monitoring, their presence in a municipal
facility would be incorporated into the facility vide monitoring plan.

This option is technically feasible and meets environmental, public health
and institutional goals, tharefore it will be retained for further analy-
sis.

2.2.10 OFFSITE COLLECTION SYSTEM

|
Installation of an offsite collection system for any potential seepage from
the onsite batch flushing is mandated by the EPA record of decision (ROD)
dated September 30, 1985.

The collection system will require either a series of vells or an under-
ground drainage system. The public health and environmental impacts and
institutional concerns assotiated with soil disturbance caused by the
installation of either of these systems vere discussed in section 2.2.3,
Soil Flushing. Impacts beyond those discussed are associated with the
hydraulic changes that will resultyfrom installation of the offsite col-
lection system. The dravdown required to collect leachate seepage will dry
out the marsh area to such an extent that marsh vegetation will not sur-
vive. The shallov-rooted vegetation that does survive will generally con-
sist of grasses able to tolerate less saturated soils. Deep-rooted trees
vill not survive. The marsh as it nov exists wvill disappear when the
offsite collection system is emplaéed and in operation. The seepage
collected vill be treated at the oﬁsité treatment facility before final
disposal. Long-term air and ground vater monitoring will be required to
ensure that the collection system is capturing and containing the seepage.
This monitoring vill be required even before batch flushing begins. This
remedial action is being retained for further detailed evaluation because
it is required under the 1935 ROD and because it is required to implement
several offsite remedial actions uqder consideration.

b

2.2.11 KIRKVWVOOD GROUND VWATZR RECOVERY SYSTEM

A pump and treat option for the Kirkwood Aquifer will have some impacts
similar to those for the offsite collection system. Existing Kirkvood
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monitoring wells may be used to puhp'the aquifer. The dravdovn caused by
pumping vwill cause some additional seepage through the Kirkwood Clay;
hovever, only a minor inecrease will occur, beyond the seepage that would
have occurred vithout Kirkwsod pumping. Another minor effect is that such
pumping may further dry the marsh in areas vhere the Kirkwood aquifer is
discharging upvards. Pumping the Kirkwood will capture contaminated ground
vater that vould othervise discharge into the marsh or Chestnut Branch,
thus contributing to the improvement of off-site soil and surface vater
quality. Treating contaminated ground vater vill have beneficial overall
impacts and there are no apparent constraints on its implementation.

2.3 COST-SCREENING

Cost may be used as a preliminary screening step vhen there are several
technologies that have equivalent benefits in the overall remediation.

None of the remedial action categories considered more than one technology
that could accomplish the same end point. Howvever, several RCRA-permitted
~ facilities are available for offsite disposal of contaminated soil and/or
sediment. Several municipal and pr:vate landills are also being considered
for offsite disposal if folloving thermal treatment of the soil and/or
‘sediment, it could be classified as a non-hazardous vaste.

Cost screening is applicable to ascertaining the most cost-effective
RCRA-approved offsite disposal facility for the contaminated soil and
sediment projected for removal under the offsite treatment, storage, or
disposal remedial technology for Chestnut Branch marsh, Alcyon Lake, and
Rabbit Run.

Three offsite RCRA-permitted disposal facilities remain under consideration
after others, vhich are presently unable to accept the vaste, are elimi-
nated. These facilities are Chemical Vaste Management in Model City, Newv
York; GSX Services, Inc., ia Pinevopd, South Carolina; and Chemical Vaste
Management in Emmele, Alabana. Trahsportation and disposal costs vere
based upon telephone conversations wvith representatives of the disposal
facilities. All three facilities require a chemical vaste profile prior to
dispoﬁal; the profile inclujes RCRA! parameters, PCBs, cyanide, dioxin,
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sulfides, and phenols, as well as physical characteristics, e.g., pH and
color. GSX Services, Inc., also requires a full priority pollutant scan.

The costs of transportation and disposal of the soil and sediment for both
the RCRA-permitted and the aon-hazardous waste disposal facilities are
presented in table 2-3.

From this table it is apparant that Chemical Vaste Management’s vaste dis-
posal facility in Model City, Nev{?ork. is the most cost-effective RCRA-
permitted facility for the disposal of contaminated soil and sediment re-
moved from the offsite LiPari area. Because this cost advantage will per-
sist regardless of the quantity of soil/sediment collected, both GSX Ser-
vices, Inc., and Chemical Waste Management are being screened out of fur-
ther consideration. Note that this does not mean that Model City is the
choice. At the time of any offsite disposal, a contractor vill be obtained
in accordance with the Federal Acqpisition Regulations. Furthermore, the
non-hazardous waste disposal facilities are being retained for offsite
disposal costing considerations. Any disposal site will need to be in com-
pliance with EPA’s offsite disposai policy.

2.4 SUMMARY

Summary table 2-4 is provided to egplain the advantages and disadvantages
of each remedial technology screened. It also references vhether the
remedial technology was retained after the technical, public health, and
environmental screening vas compleie.

(lipari/7)
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TABLE 2-3
UNIT QOST ANALYSIS OF OFFSITE DISPOSAL FACILITIES
FOR OONTAMINATED SOI1, AND SEDIMENT
Cost parameter
per cubic yard RCRA-Disposal Facility Non-hazardous Vaste Disposal Pacility
Model City, Pinewood, Bmele, Alcyon Gloucester Caunty Montgomery County
NY SC AL Racetrack Mmicipal Landfill Suburban Landfill
or Lipari
Landfill
- Transportation cost  $83. $127 - S1n $4 S7 ) ) 99
Disposal cost $147 $118 S118 0 $60 $60
(83)
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TABLE 2-4

REMEDIAL TECHNOLOGIES SCREENING SUMMARY

ocontaminated sediments.

vater. Coverage may be incomplete.
Limited to protected bodies of water.
May require prior compaction of
bottom sediments.

Passed screening
category
Technology Advantages Disadvantages 1* 2%
SOURCE OONTROL AND Control migration or contain vaste to  Potential future deterioration
" CUNTATNMENT prevent vertical or horizontal source control or containment
migration of leachate; and prevent barriers.
public and enviromental eqosure,
o Structural containment
Marsh - — e -
- inpermesble surface  Prevents direct rain infiltration; Minimizes natural flushing. Yes Yes
oover prevent inhalation and ingestion Requires long-term mintenance
exposure. and monitoring.
~ permeable surface Minimize inhalation and ingestion Aydraulic controls of the Yes Yes
ocover exposure; allows direct rain in- ground vater required vhere
filtration that enhances natural contaminants exist to minimize
flushing. : recontamination. Requires long-
term maintenance and monitoring.
Lake
- sediment capping Reduce evosion and leaching of Grout or sealant may impact overlying Yes No
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TABLE 2-4
(continued)

REMEDIAL TECHNOLOGIES SCREENING SUMMARY

Passed screening
category
Tecdlnology Advantages Disadvantages 1™ 2%
Marsh

- bottom liner Reduce vertical migration of leachate. Technology not feasible. N N
Varying geology across the marsh
increases difficulties involved

- .in_application of the liner.

- slurry walls Contain vaste. Requires hydraulic controls. Most No No
effective vhen keyed into natural
clay bottom liner vhich, hovever,
does not exist in marsh. Requires
level terrain not present in marsh.

- sheet piles Provide lovest permeability of Geology will not support a "hanging” No Mo

horizontal flow barriers available wvall. Depth for containment exceeds
vhen properly sealed. length of piles.

- grout curtaing Minimizes contaminant migration. Rarely used in unconsolidated No No
formations. Subject to chemical
decomposition.

- synthetic mesbrane Minimizes rain infiltration and Difficult to incorporate into slurry No No

subsequent contact vith waste to
reduce migration of leachate.

wvall construction. Requires complete

excavation of contaminated soils.
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TABLE 24
(continbed)

REMEDTAL TECHNOLOGIES SCREENING SUMMARY

Passed screening
category
Technology Advantages Disadvantages I 2%

- pumping wells Active control of contaminant migration Source is not contained. Ingestion Yes Mo

offsite collection by lovering vater table below source.  and inhalation risk still exdst.

and collect seepage Considered under other remedial action

from marsh. categuries.
- subsurface drains Passive system to-collect vater down-  Source is not-contained. Ingestion Yes No _

offsite collection

IN STTU TREATMENT
o Solidification/Fbation
- cement/1ime-based

- thermoplastics

gradient of source. Lov maintenance
and operation.

Suitable to reduce leachability of
metals and some organics.

Suitable to reduce leachability of
eetals and some organics.

and inhalation risks still exist.
Limited to shallow depths. Con-
sidered under other remedial action

categories.

Must be used in conjunction wvith encap-
sulation system. Machinery not avail-
able to perform process in saturated
soil and steep slope conditions.

Not suitable for volatile organics.
Stabilizers also source of organic
oontaminants. In-situ mixing not
readily controlled.



(1) 74

TABLE 2-4
(contimed)

REMEDIAL TECHNOLOGIES SCREENING SUMMARY

Technology

Advantages

Disadvantages

Passed screening
category
) L

- organic polymers

- vitrification

- chemical fixation

0 Chemical oxidation

o Biodegradation

Suitable to reduce leachability of
metals and some organics.

_ Gonverts contaminants vithin a soil

matrix into a stable immobile glass-
like solid mass.

Metal immobilization can be enhanced
by use of organic additives that
increase sorption, ion exchange

or precipitation.

Oddation reactions that may detaxify,

decompose, or render organics more
amenable to biodegradation.

Intended to biologically degrade
organics to carbon dioxide, vater,
and non-toxic by-products.

Application to all organics not
demonstrated. Not suitable to
in-situ application due to need

to regulate reactor temperatures.

Alteration of ground vater hydrology.
Requires temporary structure over the
processing area vhich is not possible
in steep slopes using existing
tecdlmology.

Difficult to control dosage rates of

additives; biodegradation of organic -

fixatives may render compounds
leachable in the future.

Chemical agents do not discriminate
between substances. May result

in production of toxic degradation
products. Limited field information.

Not effective in removing metals.
Difficult to maintain aerobic
conditions in the marsh.



TABLE 2-4
(contimued)

REMEDTAL TECHNDLOGIES SCREENING SUMMARY

ive

Passed screening
category
Technology Advantages Disadvantages 1 2%
0 Soil flushing Accelerates leaching of water soluble Low solubility compounds remaining Yes Yes
contaminants under controlled after flushing may be released if
oconditions; decreases total quantity enviroomental conditions change;
of contaminants suseptible to trans- efficiency decreases as decontamination
port. proceads; large volumes of leachate
o - are produced-requiring treatment.
o BEnhanced Volatilization
~ VaCtm vapor Removes volatile organics in Short-circuiting results in wvithdraval No Mo
extraction anbient temperatures of only air. Requires unsaturated
condi tions.
- thermal vapor BEnhances wolatilization of organics Requires vapor recovery system. N o
extraction or their thermal decomposition Limited to pilot-scale studies.
Implementability uncertain. Uneven
topography limits applicability.
o Delivery and recovery
technologies
~ ditches Simple means to pramote vater Not suitable for steep or uneven N N
percolation through subsurface sofl. terrain as in the marsh. Prone to
clogging.
- infiltration Provide effective gravity application  Function similar to ditches, but Yes No
- gallery of vater to affected area. Suitable less suseptible to clogging.

in variable terrain.



TABLE 2-4
(ocontinued)

* REMEDIAL TECHNOLOGIES SCREENING SUMMARY

Passed screening
category
Technology Advantages Disadvantages ) LI
- sprinkler irrigation - Simple means to pramote vater Vater freezes in pipes. Limited by Yes Yest*
infiltration over soil surface/ soil permeability and rate of
subsurface soil. evaporation.
- forced delivery Provide effective application of Must understand hydrogeology to Yes Yes
system vater to affected area. Indepa\dmt calculate modmm injection pressures.
- -of site topography. - - - - .
- open ditch Simple means to collect and Not suitable for steep uneven terrain. No No
transport vater.
- seepage ditch Provide effective means to collect Greater volume of water collected in a Yes Yesht
(buried drains) and transport vater. Can be designed  ditch system due to lack of control

- well point systems

o Excavation

4 24

for a range of depths.

Active pping system. More effective
of increasing withdraval of
vater than drains.

Excavate soil and treat to reduce
toxdcity, mobility, or volume of
vaste. Reduce enviromental and
public health risks.

associated vith rainfall water.

Must understand hydrogeology to calculate
mmber of wells, Limited to shallow
depths and soils with moderate hydraulic
conductivity.

Excavation and replacement of

soil required. Metals will still
require long-term containment.
Requires volatile emission controls.

Yes

Yes

Yeshk

Yes
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TABIE 2-4
(continued)

REMEDIAL TECHNOLOGIES SCREENING SUMMARY

Passed screening
category
Technology Advantages Disadvantages 1 2%
o Dredging
- mechanical dredging Removes contaminated sediments. Limited to shallow, low flow areas. Yes No
_ " Must drain lake and provide firm
o ] - B o bottom support. :
- hydraulic dredging Removes contaminated sediments. Low solids to vater ratio requiring Yes Yes
Can be accomplished without devatering. Turbidity increases.
surface vater drainage.
o Soil staging Necessary as part of dredging/ Increases chance of soil erosion Yes Yes
excavation altermative. and contaminant migration.
o Incineration Reduces wastes to inorganic ash. Metals require separate handling N N
and treatment for final disposal.
High water content of soils reduces
heating value and may require
devatering. Vill provide minimal re-
duction in bulk volume.
o Volatilization
- thermal treatment Proven technology to promote Metals are not treated. Requires Yes Yes
volatilization in solid media; careful monitoring of WC emissions.

volatiles captured for treatment.
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TABLE 2-4
{continued)

REMEDTAL TECHNOLOGIES SCREFNING SUMMARY

Passed screening
category
Teclmology Advantages Disadvantages I 2x
- mechanical aeration - Proven technology to promote Not as effective on all organics. N N
volatilation. Hampered by wet soils. Off-gas
control is difficult.
0 Cement/Lime-based Form non-leachable mono-1ithic Not as effective on moist soils. No MNo
Eifatiw material. Stabilizes metals but not organics.
o Vitrification Converts soil and contaminants into  Requires capture of off-gases. Mo Mo
chemically inert matrix. :
0 Soil Vashing Process transfers soil contaminants Unproven technology for treatment of No MNo
to a liquid phase for treatment or mixed wvaste. Generates large volumes
disposal. of leachate for disposal or treatment.
0 Bioreclamation Minimm energy and the process is Not applicable to vastes omntaining Mo MNo
odorless. Degrades organic wvastes metals. Not a proven technology for
to carbon diadide and vater. all mixtures of hazardous wastes.
DISPOSAL
- Construct landfill Excavation and landfilling allows the  Institutionally difficult to implement. Yes Yes

opportunity to construct a secure

landfill; prevent public and environ-

mental exposure.
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TABLE 2-4
(contirued)

REMEDTAL TECHNOLOGIES SCREENING SUMMARY

taminants to the envirorment.

Passed screening
category
Technology Mvantages Disadvantages I 2%
-~ Construct over Bxcavation and landfilling allows the  Institutionally difficult to implement. No No
existing landfill opportunity to construct a secure Diminished integrity of present cap.
landfill; prevent public and eviron-  Not possible to maintain leachate system
mental exposure. to specifications due to differential
settling.
" DISPOSAL AT EXISTING ~~  Transfers vaste source to a facility Mequate TDS facility will need to be Yes Yes. .
RCRA FACILITY for offsite treatment, storage, or identified such that public health
disposal; no future public health or risks are not just displaced to another
environmental risk at the site. facility. '
DISPOSAL AS A Treated materials removed from impacted Availability of Racetrack and/or Yes Yes
NON-HAZARDOUS MATERTAL areas. No future release of ocon- mmnicipal landfills uncertain. Disposal

on top of Lipari Landfill may impact
onsite cleamp.

#Screened collectively for use under soil flushing, as well as the offsite collection and ground vater recovery system

teclnology categories.
Screening category:

* Pass 1 - Passed technical screen

* Pass 2 - Passed environmental, public health, institutional screen.
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