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OFFSITE FEASIBILITY STUDY REPORT 
FOR LIPARI LANDFILL 

EXECUTIVE SUMMARY 

Summary 
Page 1 

This offsite feasibility study a~dresses those geographical areas outside 
the existing slurry wall/synthetic membrane encapsulation system (the 
"onsite" portion) of the LiPari ~ndfill. 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 Contingenc;y 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, which 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. Host 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 showed 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 water quality in the Lake. 

LiPari Landfill operated from 1958 until 1971. Although the precise nature 
of the wastes dumped there is unknown, liquid wastes disposed at the site 
are reported to have included solvents, paints and paint thinners, phenol 
and amine wastes and residues, as well as resins and ester press cakes. In 
1971, the landfill was 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 
with the seepage were 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 (COM), which 
began in 1985. The alternative eventually selected by the u.s. Environmen­
tal Protection Agency (EPA) for onsite.remediation vas the "batch-flushing" 

\ 
\ 
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Summary 
Page 2 

alternative, which involves the installation of extraction and injection 
wells within 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 will 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 will 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 when evaluating the potential migration of hazardous wastes 
through water 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 Kirkwood and other formations outcrop within three miles of the LiPari 
Landfill. The Kirkwood is a minor aquifer in Gloucester County, tapped 
mainly in its outcrop area. 

In Glassboro, Pitman, and Mantua ,tovnships,ground water vi thdraval con­
stitutes the primary source of water for domestic, agricultural, and 
industrial purposes. Muni.cipal water is drawn 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 wildlife 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 lov and high 
species diversity and quantity. 

Fauna. Faunal populations in the offsite area are qualitatively similar to 
other stream and lake environments in rural suburban settings in the Dela­
ware River watershed. Although carp predominate, other fish are supported 
by Alcyon lake • 
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2. OFFSITE REMEDIAL INVESTIGATIO .. RESULTS 
I 

In the offsite RI, several types ~f media were sampled, and a list of 
indicator chemicals vas developed~ A baseline or •no action• risk 

I assessment vas performed to deterqline the potential risks and hazards to 
human health from the LiPari Landfill offsi te areas in the absence of reme-
diation. : 

I 
Specific offsite areas have been identified as requiring consideration for 
remedial action due to the presen~e of certain contaminants detected in 

I' these areas. These contaminants •re present at levels in one or more of 
the following categories; exceed ~ackground levels by an order of magni­
tude, present at concentrat:ions tJ:aat pose an unacceptable public health 
risks, present at concentration that violate environmental standards. 
These contaminated media are the ¢hestnut Branch marsh soils, the sediments 
underlying Rabbit Run, Alcyon Lake and Chestnut Branch below the Alcyon 
Lake spillway, and the Kirkwood Aquifer. The most significant riskS 
associated with the marsh soils ate those associated with potential 
inhalation of volatile organic co~pounds (especially BCEE, benzene, and 
1;2-dichloroethane) and potent:ial! ingestion of arsenic. Contaminan'ts in 
the sediments of Rabbit Run have been identified as metals and BCEE. In 

!I Alcyon Lake's sediments, arsenic •nd mercury were detected at levels 
greater than background. Other m'tals are present as well 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. 
However, 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 c:onsidefable review in the past few years. It is 
expected that the present value will be reduced in the near future. Appen-

r· dix A to this document contains r'c:ent information regarding pending 
changes in the values used in arstnic: risk assessments. The impacts on the 
offsite areas containing arsenic: yould be to downgrade the previous risks 
to ihe extent that they would no longer pose an elevated (greater than 
10- ) risk. For the purposes of +valuating alternatives in this document, 
the previous risk numbers for arsenic have been utilized. 

i! 

SARA requires that Superfund-financed remedial actions comply with require­
ments or standards under Federal and State environmental lavs. These 
requirements are those that are lgally applicable or relevant and appro­
priate (ARARs) to particular substances or the dreumstanees of their 
release. Interim guidance has be*n developed to define the nature, scope, 
and use of ARARs. Applicable reqyirements principally include the Safe 
Drinking Vater Act maximum contaminant levels, Clean Vater Act water qual­
ity criteria, and Resource Conser~ation and Recovery Act (RCRA) alternative 
concentration limits. Relevant a~d appropriate requirements include stan­
dards, requirements, criteria, and limitations promulgated under Federal or 
State laws that address problems jimilar to those encountered at Superfund 
sites • 
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3. SCREENING OF REMEDIAL TECHNOLOGIES 

Summary 
Page 4 

A number of technologies for treating contaminated soil and for ground 
water recovery were subjected to, (1) technical screening and (2) environ­
mental, public health, and institutional screening. Technologies that were 
retained for further consideration after these two kinds of evaluation were 
then used to develop specific alternatives (section 4 of this summary) that 
were subjected to detailed analys•s (section 5). Technologies to treat 
contaminated ground water were not considered in the offsite feasibility 
study because it is assumed that any seepage from the LiPari Landfill 
or any ground water recovered from the Kirkwood aquifer will 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 were then screened to iden­
tify any adverse impacts on the environment or public health that would 
preclude their use in remediating ,the LiPari offsi te area. 

Cost Screening 

Vhere two or more technologies have equivalent benefits in terms of overall 
·remediation, they may be subjec:tedl to a comparative cost-screening analy­
sis. This vas not the case for th' technologies just considered. However, 
costs associated with transportati9n and disposal at the various possible 
TSD facilities were compared. Only three of the TSD facilities under 
consideration reported themselves able to accept the waste; of these, 
Chemical Vaste Management's disposal facility in Model City, New York, 
provided the most cost-effective option. The other facilities were 
screened from further consideratior,. A similar comparison for costs vas 
performed for disposal of treated material as a non-hazardous waste. 

4. DEVELOPMENT OF REMEDIAL ALTERNATIVES 

Through the technical and the environmental, public health, and institu­
tional screenings summarized above,: appropriate technologies were identi­
fied from which specific alternati~es were 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 
rround water for treatment in the onsite facility. 

Remedial alternatives for marsh soi'll have been developed under the assump­
tion either that an offsite collection system will be in place before the 
selected alternative is implemented or that the collection system will 
begin operation in tandem with the ~mplementation of the selected alterna­
tive • 
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So that the remedial action objeJtives, as outlined under SARA, of meeting 
r or exceeding applicable or relev~nt and appropriate requirements (ARARs) 

and of protecting public health ~nd the environment may be achieved, con­
taminants in the offsite LiPari Landfill area must be treated to reduce 
their toxicity, mobility, or voltime, or exposure pathways must be 
eliminated to prevent exposure e~':ther by controlling the source of 
contamination or access to the c~ntaminated areas by potential receptors. 
Candidate remedial alternatives for contaminated soils and sediments can be 
placed in four categories based dn EPA draft guidance language: 

jl 

I. Alternatives that offer, a permanent solution and eliminate the 
need for long-term manqement 

I 

II. Alternatives with trea~ment or resource recovery as their princi­
ple element and that r~duce toxiei ty, mobility, or volume of con­
taminants 

I· 
I' 

Alternatives that rely~:~. n containment, with little or no treat-
ment 

III. 

IV. No action 
I Each remedial action falls into ~pe or more of these categories. Monitor-

ing to determine the effectiveness of the selected alternative(s) will be 
an integral part of the remedial 1~esign plan. The candidate recovery and 
remedial alternatives are as folllows: 

Offsite Collection System AlternaUves , ... 
• II Alternative 1 - Vell points west .of seepage face in Cohansey Sand. 
Involves placing a line of well p'oints in the Cohansey Sand aquifer between 
the landfill slurry wall and the 1~eepage face to capture contaminated water 
and prevent its migration. This ~lternative would be implemented with 
marsh soil alternatives 4, 5, 6, ~~. 8, 9, or 10. 

II ,, 

Alternative 2A - Drainage ditch n~ar seepage face. Involves placing a 
drainage (seepage) ditch along th~ run of the seepage face east of the 
slurry wall to capture contaminat~d water and to prevent its migration. 
This alternative would be implemented with marsh soil alternatives 4, 5, 6, 

r 7, 8, 9, or 10. ; 

i Alternative 21 - Drainage ditch near seepage face with cae· Differs from 
alternative 2A only in that a cap1; is placed over the di tc and seepage face 
to prevent volatile emissions and~ to limit rain water infiltration. 

I' 
Alternative 3 - Veil 'oints east of seepage face in alluvium. Involves 
placing a line of vel points in ~he alluvium between the seepage face and 
Chestnut Branch/Rabbit Run to capture the seepage and associated contamina­
ted water and to prevent its migr~tion. This alternative would be imple­
mented with marsh soil alternativ~s 4, 5, or 6 • 
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Harsh Soil Remediation Alternatives 

Suuary 
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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 mo~itoring to determine whether source con­
trol effected by the offsi te collection system is stabilizing contamination 
in the marsh or allowing 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 dewatering the work area, removal of 
vegetation and topsoil, grading u~derlying soils to achieve an even slope, 
emplacement of filter materials and permeable sand/gravel cover, and vege­
tation of the soil cover. Either 1cover would have sufficient permeability 
to transmit rain or ground water. 

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 st,~ges are the same as those listed under 
alternative 5 except that the impermeable geomembrane liner would be 
installed over the permeable cover' before the area is revegetated. This 
alternative would reduce uncontrol'led VOC emissions and prevent exposure to 
contaminated soil, and, because of the addition of the cap, would prevent 
runoff infiltration. 

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

"disposal options). Involves excavating contaminated soil from the entire 
Chestnut Branch marsh and subsequent onsite or offsite disposal, without 
prior treatment, at a RCRA-permitted facility. Excavation activities 
include dewatering 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 excavat.ion and removal to reduce public health risks 
from VOC emissions and use of disposal option A or B. Involves excavating 
contaminated soil only from zone 3~;..1.e., the zone identified as posing the 
greatest public: health risks due to VOCs. Disposal would be at an onsite 
or offsite RCRA-permitted facility. 

Alternative 9A - Soil excavation and removal to meet bac: round cleanu 
guidelines, treatment to re uc:e VOCs, a.nd disposa of soil bac: in t e 
marsh. Differs from alternative 7 only in that soil would be treated to 

I reduce VOCs and would then be disposed back in the marsh. Soil treatment 
would occur in a rotary dryer unit at temperatures sufficient to volatilize 
all VOCs present in soil • 
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Alternative lOA - 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 lOB - Soil excavation a_nd removal to reduce public health risks 
due to VOC emissions, treatment to reduce VOCs and disposal of treated soil 
as a non-hazardous waste. Differs from alternative lOA only in that soil 
would be disposed as a non-hazardbu,s waste. 

Lake Sediment Remediation Alternatives 

Alternative 11 - No action to remediate 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 will depend upon the success of the 
remedial alternative(s) selected for the Chestnut Branch marsh and the 
Kirkwood aquifer, and alternatives proposed for the marsh and the aquifer 
all include associated monitoring programs. 

Alternative 12A - Dred in and removal of sediments from Ale on Lake to 
meet background cleanup guidelines and use of disposa option A or B. 
Involves the hydraulic dredging o'f sediments from Aleyon 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 water in the lake could be lowered to minimize flow over the 
spillway. Filter presses would be used to dewater the sediments. Dredged 

·sediments would be disposed at an onsite or offsite RCRA-permitted 
facility. 

Alternative 12B - Dredging and r~moval of sediments from Aleyon Lake to 
meet cleanup guidelines, treatment to reduce VOCs, and disposal of treated 
sediments as a non-hazardous waste. Differs from alternative 12A in that 
sediments would be thermally treated to reduce any VOCs, then disposed as a 
non-hazardous waste. 

Rabbit Run Remediation Alternativies 

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 would be 
monitored through annual surface water and sediment samples. 

Alternative 14A - Dredging and re~oval 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 would 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 with a backhoe. Dewatering would be accomplished in 
dewatering basins • 

Alternative 14B - Dredging and removal of sediments from Rabbit Run to meet 
cleanup guidelines, treatment to reduce VOCs, and disposal as a 
non-hazardous waste. Differs from alternatives 14A in that sediments would 
be thermally treated to reduce any VOCs, then disposed as a non-hazardous 
waste. 

Kirkwood Aquifer Ground Vater Recovery Alternatives 

Alternative 15 - No action to pu~~c~p and treat Kirkwood Aguifer. Involves 
taking no action to intercept contamination that may persist in the aqui­
fer. 

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

Chestnut Branch Remedial Alternatives 

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

. Alternative 18A - Dredging and re~oval of sediments from Chestnut Branch 
below the spillway 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 would be performed at Chestnut Branch below the spillway. 

Alternative 18B - Dredging and re~oval of sediments from Chestnut Branch 
below the spillway to meet cleanup guidelines, treatment to reduce VOCs, 
and disposal as a non-hazardous waste. Differs from alternative 18A in 
that sediments would be thermally treated to reduce any VOCs, then disposed 
as a non-hazardous waste. 

Interim Measure for Chestnut Branch Marsh 

Alternative 19 - Placement of a temporary marsh cap over zone 3, to reduce 
volatile emis.sions rosing a potential public health risk. Involves taking 
interim action to p ace 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 RCRA-permitted landfill for disposal of conta­
minated soil and/or sediment. ln'1~lves obtaining a parcel of property in 
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the adjacent Zee's Orchard on which to construct the facility. Construc­
tion vould be in accordance with RCRA standards (including, among other 
features, a bottom liner, primary. and secondary leachate collection sys­
tems, a final cover, and a methan~ 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. 

I 

Option B - Disposal of contaminated soil and/or sediment at an offsite 
RCRA-permitted facility. Involves containerizing and transporting (in dump 
trailers with protective linings and seals) the contaminated soil and/or 
sediment to Chemical Vaste Management's RCRA-permitted TSD facility in 
Hodel City, New York. An analysi$ for RCRA parameters would be required 
before soils and/or sediments could be accepted by the facility. 

I Non-hazardous waste disposal options 

These options involve determining!! that treated soils and sediments would be 
considered as non-hazardous waste. Once this determination vas made, the 
material could be placed in locat~ons/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 1

' 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 following paragraphs described the screening categories that were 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, 
•obility, or volume or to provide a permanent solution. 

Ability to meet ARARs or other Federal or State advisories or JUidance. 
This category considered the ability of an alternative to meet ARABs. 
Because ARARs are not available for all circumstances that aay be encoun­
tered at a Superfund site, the ability of an alternative to meet other 
State or Federal requirements vas1also considered. Only alternatives that 
meet ARARs and/or are able to reduce public health risks were 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 
would 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 vitb 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 workers during remedial 1actions, the time until protection is 
achieved, the l.ong-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 tesponse and the degree of protection it 
offers. (Timely responses that provide permanent solutions to contamina­
tion problems will obviously be ~rceived 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 remedial action alternative, costs were estimated for initial cap­
ital investment and annual operat~ons and maintenance (O&H). In order to 
be conservative, the highest level of worker protection that could possibly 
be required in remediating the bazardDus environments of the offsite area 
was factored into the estimates. Peripheral co.sts such as mobilization, 
site security, and residue disposal were considered. A 35 percent allow­
ance for engineering and contingen1cies was also included in the total capi­
tal costs. Annual ground and surface water monitoring costs were included 
in O&H for offsite collection alternatives, as were approximate treatment 
costs for water pumped from these lsystems to the onsite treatment plant. 
Contingencies of 10 percent and a~~inistrative costs of 10 percent were 
included in O&H costs. Additionally, a present-worth analysis vas conduc­
ted for each alternative, assuming a·30-year lifetime and a discount rate 
of 10 percent in accordance with E.PA guidance. 

Table Summary of Evaluations and Cost Information for Each Alternative 

The table that appears on the following pages summarizes the results of the 
detailed analyses of each of the ground water recovery and soil or sediment 
remediation alternatives and of disposal options A and B as well as the 
post-treatment locations. Cost in

1

formation is also provided concerning 
each alternative and disposal opti~n • 
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1.0 INTRODUCTION 

1.1 PURPOSE 

The purpose of this document is to 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 Ac~ (SARA). The remedial alternatives were 

developed subsequent to a technical, environmental, public health, and 
I 

institutional screening of techno~ogies which could be used alone or in 
I 

combination with other technologies or containment or disposal options to 

meet the remedial action objectives. A detailed evaluation 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 

This offsite feasibility study addresses those geographical areas outside 

of the existing slurry wall/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~dy is designed to complement the LiPari 

Landfill Offsite Remedial Investigation - Phase I and Phase II (CDH, June 
I 

1987; CDH, October 1987), and the Onsite Remedial Investigation/Feasibility 

Study (CDH, August 1985). These studies were performed by camp Dresser & 
HeKee Inc. (CDH) and the REM II team for the U.S. Environmental Protection 

Agency (EPA) under contract no. 68-01-6939. Although the study of the off­

site area was originally a part of the onsite RI/FS, it was later desig­

nated as a separate study by EPA. This was considered to be warranted 

because of the presence of )ther point and nonpoint sources of pollution 

discharging into the offsit! area in addition to contaminants from the 

LiPari Landfill. The offsite areas identified in this study are areas that 
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have or are potentially impacted by the landfill. Other areas were 

investigated as part of this study to provide comparative or support data • 

1.2.1 SITE DESCRIPTION 

The LiPari Landfill was 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 Township and 

the Borough of Pitman in Gloucester County, New 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 well as three public parks--Alcyon Park, 

Hollywood 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 

single family homes. 
by the Zee Orchard • 

Streams and Lake 

Chestnut Bret:nch, there is a housing development of 

Host of the area north of the landfill is surrounded 

Several drainage systems occur in the area as shown in figure 1-1, General 

Area Plan. The main drainage system is Chestnut Branch, which has its 

headwaters south of the landfill area·. After flowing past the northeast­

ern border of the site, Chestnut Branch discharges into Alcyon Lake approx­

imately 1,500 feet north of the lan,dfill site. Rabbit Run, a small tri­

butary of Chestnut Branch, derives :l ts headwater flow from a small spring 

located adjacent to the landfill. This stream flows along the full length 

of the northwestern edge of the landfill before it discharges :Into Chestnut 

Branch just north of the site. Two 1
' other small streams of interest in the 

study area are Lost Lake Ru~ and Girl Scout Branch. Lost Lake Run ori­

ginates northeast of the LiPari Landfill within the residential area and 

discharges into Chestnut Br1nch directly east of the landfill. Girl Scout 

Branch originates northwest of the landfill and discharges into Alcyon Lake 
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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 18.5 acres, a maximum depth of 6.4 feet, an average 

depth of 3.4 feet, a volume of 2.74 x 106 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 

Kirkwood Aquifer. 

Storm sewer outfalls that discharge directly into the lake and its tri­

butaries have contributed to the observed deterioration of the lake. The 

incorporation of the Borough of P~tman's sewage flow into the Gloucester 

County Utilities Authority (GCUA) wastewater treatment plant in the 1970s 

and subsequent construction of the Gloucester County sanitary sewer trunk­

line east of Chestnut Branch has helped to alleviate pollution from active 

septic tanks. However, 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 with the history of the Borough of Pitman since its 

development in the 1890s, Alcyon Lake vas a public resource used for recre­

ational activities such as swimming, boating, fishing, and ice skating. 

Such activities continued up to 1958 when 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. 
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Public Parks 

Three public parks border C!'lestnut1 Branch and Alcyon Lake: Betty Park, 

Alcyon Park, and Hollywood Dell Park. Betty Park on the east bank and 

Alcyon Park on the vest bank borde'r on about 2,400 feet of Alcyon Lake 

shoreline. Hollywood Dell Park is ·at the northern most end of the lake, 
I 

and is directly separated from the lake shoreline by a spillway (flood 

control dam) and Vest Bolly Avenue .• 
I 

Alcyon Park contains a valking trail, 
picnic: area, and abandoned race track. Betty Park contains picnic areas 
and a small recreation area for children. Bollyvood Dell Park contains 

r 
picnic areas, 

for children. 

a soccer field, baseball diamond, and a small recreation area 

Historically these parks have been extensively used. 

Residential Community 

The residential community of Pitman--particularly the homes along Bovard 
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 varning 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 primar:y reasons for the deterioration of 

Alcyon Lake during its early history. 

o An increasing number of septic tank systems vere installed 
vithin the lake's drainage 'rea. 

o Increased urban development and associated increases in storm 
vater urban runoff ~ischarges into Alcyon Lake and tributary 
streams by vay of direct drainage inlets. 
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o Marginally effective sewerage 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 led Gloucester County to close Alcyon 'Lake 
II 

to swimming in 1958. 

Sewerage and Storm Vater Runoff. The first docu~ented point source of pol­

lution to Alcyon Lake was due to ihe Borough of Glassboro sewerage treat­

ment plant. A series of malfunctions between 1958 and 1.972 caused the dis-
1 

charge of raw effluent that flowed down Chestnut Branch and into Alcyon 

Lake. The Gloucester County Sewe~age Authority (nov known as the 
Gloucester County Utilities Authority) incorporated the Glassboro system in 
1972 and effectively eliminated th.ese discharges (GCPD, 1980). The Borough 
of Pitman sewerage system lift station also experienced mechanical malfunc-

11 

tions and storm-related overloadings, causing the facility to activate the 

overflow mechanism and discharge raw effluent directly into Alcyon Lake. 

These problems were corrected by the Borough of Pitman in 1977, although 

50-year storm events have occasionally resulted in incidental overflow from 

the lift station (GCPD, 1980). Further land development in the area 

brought additional sources of contaminants. 

In 1980 Gloucester County identified ~hree major nonpoint sources of pol­

lutants contributing to the water q1uality deterioration of Alcyon Lake: 

urban storm water runoff, agricultural runoff, and the LiPari Landfill 
I 

(GCPD 1980). (Notably the LiPari Landfill could best be identified as a 

point source of pollution). 

The County recognized that increased development increased the pollutant 

burden on storm water runoff. Storm water runoff is a significant source 

of pollutants, including oil and grease, hydrocarbons, trace heavy metals, 

and microorganisms. Storm ;~ater runoff from several hundred acres of the 

Boroughs of Pitman and Glassboro, including Collegetown Shopping Plaza and 

Glassboro State College, is now discharged and has been discharged over the 

1;6 
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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 ~ater/Urban Runoff Drainage Inlets. 

The 1980 Gloucester County report also suggests that adverse vater 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. However, speci­

fic studies to identify the mass ~oading of specific contaminants being 
I 

contributed by urban and agricultural runoff vere not performed. Conse-
' ~ 

quently, the overall contribution and significance of these contaminants 

can not presently be quantified. 

LiPari Landfill. The property vas 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 stibsequent to excavation of the sand and 

gravel. As sand and gravel vas re~oved Hr. LiPari accepted solid and 

liquid vastes for disposal. Approximately six acres of the site vere used 

for these operations. It is documented by the U.S. District Court of Nev 

.Jersey (USDC) that these excavations vere in the western portion of the 
15-acre parcel (USDC, 1981) as shovn in figure 1-3, LiPari Landfill Site. 

A summary of the disposal history to be discussed belov is summarized in 
I 

table 1-1, Chronological Summary of Disposal and Remediation History. 

The tvo business operations {excavation and landfilling) vere integrated by 

backfilling the excavated portions of the land vith municipal and household 

vastes, liquid and semisolid chemical vastes, and other industrial vastes. 

Between 1958 and 1971, liquid as vell as semi-solid chemical vastes, and 

other industrial vaste material ve~e accepted and dumped at the landfill, 

and solid vaste vere disposed of until Hay 1971 vhen the site vas closed by 

the Nev Jersey Solid Vaste Administration {NJSVA). On Hr. LiPari's ovn 

initiative, liquid vastes vere 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 

(USDC, 1982). 

1-7 
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9- Drainage outlet 

~ Storm water entering Lake or 
tributaries 

-.-- Storm water entering Chestnut Branch 
after spillway 

1,000 0 1,000 

Scale Feet 

CDM 
emnronmeftfat eng•neers. IC:IItfttiStS. 
pl.,.ttell & m.,agemenr conacMrenll 

Mantua Creek 

Figure 1·2 

Storm Water/Urban Runoff Drainage Inlets 

LiPari Landfill, Gloucester County, New Jersey 
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Figure 1·3 

LiPari Landfill Site 

Lipari LandfiR, Gloucester County, New Jersey 
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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-eolid chemical, industrial, and 
household waste disposal begins 

1963 NJDOH periodically insp,cts site 
,, 

1967/1969 Over 2-million gallons liquid waste disposed in landfill 

1968/1969 Site receives acceptabl' ratings from NJDOH 

1969 Two landfill fires caused by mishandling waste 

December 1969 Liquid waste disposal ends 

1970 NJDOH inspectors first obser,ve and report leachate seeps 
along bluff overlooking Chestnut Branch 

Hay 1971 

July 1971 

1972 

1972 

1973 

1974 

1974 

August 1982 

1982 

August 1983 

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 lim,e and: fills low areas with little effect 

LiPari ordered by court to clean up site 

LiPari implements additional remedial actions 

EPA issues Record of Decision I 

Fence installed around landfill site 

Second fence installed along Chestnut Branch 

(355/12) 
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Date 

TABLE 1-1 
(continued) 

;· 
CHRONOLOGICAL SUMMARY OF DISPOSAL AND REMEDIATION HISTORY 

Activity 

August 1983 Work begins on remedial actions. including slurry cutoff 
wall. surface cap. gas vents. and surface water runoff 
controls ' 

December 1983 Slurry wall completed. surface cap installation begins 

December 1983 Cold weather stops work on cap with only 70 percent of cap 
completed 

March 1984 Work resumes on cap 

Hay 1984 Water table rises to to~ of cutoff wall. affecting surface 
cap 

September 1984 Temporary ground water 4ewatering and treatment system 
installed 

October 1984 Pump-down ~ompleted 

November 1984 Onsile work completed 

September 1985 EPA issues Record of Decision II 

(355/12) 
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" The nature and quantity of the wastes that were received at the landfill 

are not known since detailed records were not maintainetf. Estimates based 

on parties known to have used the landfill indicate that 12,000 cubic yards 

of solid wastes and 2.9 million gallons of liquid wastes were buried. The 
I 

liquids that were disposed of at the site are thought to be largely uncon-

tained, but this matter is uncertain. It is also reported that liquids 

were emptied from salvageable containers and that only nonsalvageable drums 

containing liquids were buried. The wastes that were reported to have been 
dumped at the landfill included cleaning solvents, paint thinners, paints, 
dirty waste solvents, phenol or amine wastes and residues, and resins and 

ester press cakes (USDC, 1982). qenerally household refuse was disposed 

into trenches, followed by disposal of the liquid chemical waste. Other 
I 

chemical wastes 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 was no permitting process for waste disposal operations 
prior to that time, the landfill vas periodically inspected by the New 

Jersey Department of Health (NJDOH) and by the New Jersey Solid Vaste 

~dministration (NJSVA) beginning afound 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 adjoini.ng marsh area. Lea~hate seeps were visible along the east 

and northeast slopes. They were brown and viscous in appearance and had a 

pungent irritating odor that was noticeable to area residents, particularly 

those residing along Howard Avenue. The landfill vas closed in Hay 1971 by 
I 

the NJSVA vi th 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 New Jersey Departm~nt of Environmental Protection (NJDEP) 

notified Hr. LiPari to correct the situation. Based on Hr. LiPari's con­

sultation with engineers, he constructed surface water runoff diversions, 

regraded areas, and spread fresh dift and lime to mitigate the problem; 

however, the effort vas not effecti~e. The NJDEP filed suit in 1972 

1-12 
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against Nicholas LiPari for violation of the Nev Jersey Vater Quality Act 

(NJSA 58:10-23.1 !! seg) • 

Numerous investigators subs!quent~ly collected samples of the contaminated 

ground vater beneath the LiPari ~dfill site. Table 1-2, Leachate Charac-

'' teristics of LiPari Landfill Sampl~es, shows the contaminants and maximum 

observed concentrations found in samples of ground vater collected from 

within the encapsulation at the LiPari Landfill up to 1985. The data 
provided in the table vere the basis for the Onsite Feasibility Study (CDH 

1985). The chemical contaminants found in the most recent REM II team 

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. 

History of Investigations 

Various State, local, and municipal investigations and studies have taken 

place over the years, some of which have proved valuable in providing back­

ground information. The investigations performed prior to the REM II team's 

work 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 vas given in the 
LiPari Landfill Remedial Investigation (Phase I). The term "leachate" has 

been loosely used by previous investigators. It vas used to refer to 

samples collected in the leachate seepage areas of Chestnut Branch marsh, 

but also to samples collected from\:ground vater vells at or near the 

landfill, or surface water samplesifrom Rabbit Run or Chestnut Branch. 
I 

Vhen referring to the investigations performed by previous investigators, 

the term leachate has been retained as it vas referred to in the original 

documents. Bovever, in reporting REM II team findings, the term leachate 

refers to leachate seepage from the slurry vall. 

1-13 



TABLE 1-2 

• GROUND WATER CHARACTERlSTICS OF LIPARI LANDFILL SAMPLES 

LiPari Landfill sampling 

Radian, Corp. 

Field a ~bb JRBC: IT Corp c: JRBc:,d CDMe,f 
Volatile organic: 1983 1983 9/26/83 9-10/84 12/84-4/85 3/85 

contaminant (ppb) (p~b) (ppb) (ppb) (ppb) (ppb) 

Acrolein NR NR NA (500 NA NA 
Acrylonitrile NR NR ND <SOO NA NA 
Benzene 3,000 4,500 5,900 2,200 29,000 1,371 
Bromoform NR NR <5oo' (50 NA <lo' 
Bromomethane NR NR NA NA NA <lOg 

I 

<lOo' <lo' Carbon tetrachloride NR .NR <SO NA 
Chlorobenzene 18 (50 270 110 NA 1,005 
Chlorobromomethane NR NR <lao! (50 NA <lo' 
Chloroethane 12 <SO 47 ,<1oo' (50 NA <1o' 
2-chloroethylvinyl ether NR NR (25oS 500 NA <lo' 
0\l.oroform 8 48 760 (50 NA 750 
Chloromethane NR NR NA NA NA <lo' 
Dichlorobromomethane NR NR 300 (50 NA <loS 
Dichloroc:lifluoromethane NR NR (25o' (500 NA <lo' 
1,1-Dichloroethane 54 do 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 <SO 78 (50 NA 148 

I 

24,<5o' <lo' 1,2-Dichloropropane NR NR (50 NA 
1,3-Dichloropropylene NR NR 7,(25o' 50 NA <to' 
Ethyl benzene 1,000 420 4,400 2,000 NA 619 

I 

<5oo8 Methyl bromide NR NR (500 NA NA 
Ethene dibromide NR NR NA NA NA <2o' 
Methyl chloride NR NR. <t,oooS (500 NA NA 

" Methylene chloride 510 3,300 39,000 2,800 46,000 17,450 
1,1,2,2-Tetrac:hloroethane NA NR <5oo' (50 NA <to' 
Tetrachloroethylene 7 (50 40,<loo' 130 NA 92 
Toluene 9,900 30,000 75,000 37,000 87,000 2,056 
~-1,2-Dic:hloroetheue 26 (50 360 88 NA 219 
1,1,1-Tric:hloroethane 1 <SO 73,<1oo' <SO NA <loS 
1,1,2-Tric:hloroethane NR Rll a 5oS (.50 NA <to' 

· Trichloroethylene 14 <SO 21,<1oo' 220 NA 177 
Tric:hlorofluoromethane NR RR (25o' <SO NA 699 
Vinyl chloride 10 (50 96,<1oo' <SOO NA (lOg 
Total volatile organic: RR RR NA NR NA 176,962 

COIDpOundl 
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TABLE 1-2 

• (continued) 

GROUND WATER CHARACTERISTICS OF LIPARI LANDFILL SAMPLES 

LiPari Landfill sampling 

Radian corp. 

Field8 Labb me IT Corp c JRBc,d CDHe,f 
1983 1983 9/26/83 9-10/84 12/84-4/8S 3/85 

Extractable contaminant (ppb) (ppb) (ppb) (ppb) (ppb) {ppb) 

Acid extractables: 
2-<:hlorophenol NR NR GoeS (40 NA 22 
2,4-Dichlorophenol 9 ND 1S,<Soo8 13,(40 NA 14 
2,4-Dimethylphenol NR NR <SOo' (40 NA <1o' 
1,4-Dinitrophenol NR NR NA NA NA 3S 
4,6-Dinitro~resol NR NR <s,ooo' (40 NA NA 
2,4-0initrophenol NR NR <s,oooB (40 NA 40 
2~itrophenol NR NR <SOo' (40 NA 20 
4~1 trophenol 110 ND <Soo' <40 NA NA 
z<:bloro!!"'Cresol NR NR Goo' (40 NA <1o' 
2-Hethyl-4,6-dinitrophenol NR NR NA NA NA <lo' 
Pentachlorophenol NR NR <Sao' (40 NA NR 
Phenol 11,000 22,000 22,000 9,000 NA <1o' 
2,4,6-Trichlorophenol NR NR <soo' (40 NA 20 

• lase-neutral extractables: 
Acenaphthene NR NR <lOo' (40 NA <so' 
Acenaphthylene NR NR <lao' S.6,(40 NA <So' 
Anthracene NR NR <loa' (40 NA <So' 
Benzidine NR HR. <l,OOo' (160 NA (10o' 
Benzo(a)anthracene NR NR <l,OOo' (40 NA <So' 
Benzo(a)pyrene NR NR (1,ooo' (40 NA Go' 
3,4-Benzofluoranthene NR NR <lOo' <40 NA <So' 
Benzo(g,h,i)perylene NR NR <2so' (40 NA <So' 
Benzo(k)fluoranthene NR NR <lOo' (40 NA <So' 
bis(2-chloroethoxy)methane NR HR. <2oo' <40 NA <Srf> 
bis(2-chloroethyl)ether 8,000 12,000 83,000 15,600 510,000 44 
bis(2-chloroisopropyl)ether RR NR <2ool (160 NA <Sri-
bis(2-£thylhexyl)phthalate NR NR 65,<1oo' (40 NA <So' 
4-Bromophenyl phenyl ether NR NR <loa' <40 NA <Sri-
Butylbenzyl phthalate NR. NR <1oo' 4.0,(40 NA <so' 
2-chloronaphthalene NR NR <20o' <40 NA <So' 
4-Chlorophenyl phenyl ether NR NR <loa' (40 NA <so' 
Cbrysene HI. NR <lor!- (40 NA <so' 
Dibenzo(a,h)anthracene NR NR <2so' (40 NA <so' 
1,2-Dichlorobenzene 150 ND 370,(40o' 440 NA 49 
1,3-Dichlorobenzene NR NR <4oo' (40 NA 27 
1,4-Dichlorobenzene NR HR. 190,<4oo' 3.0,(40 NA 1,619 
3,3'-Dichlorobenzidine NR NR <lool (40 NA <loa' 
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TABLE 1-2 

• {continued) 

GROUND WATER CHARAC'I'tRisnCS OF LIPARI LANDFILL SAMPLES 

LiPari Landfill sampling 

Radian Corp. 

Field8 Labb JRBC IT Corp c JRBc,d Cllie,f 
1983 1983 9/26/83 9-10/84 12/84-4/85 3/85 

Extractable contaminant (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) 

Base-neutrals, continued 
2,4-Diehlorotoluene NR NR NA NA NA 5,018 
ar<hlorotoluene NR:, NR NA NA NA 3,983 
Diethyl phthalate 10 (1 350 94 NA <So' 
Dimethyl phthalate NR, NR <lOoi <40 NA <So' 
Di~-butyl phthalate 6 <1 44 (40 NA <So' 
2,4-Dinitrotoluene NRI NR <lOoi (40 NA <Sol 
2,6-Dinitrotoluene NR NR <leo' (40 NA <So' 
Di~-octyl phthalate NR NR <leo' <40 NA <So' 
1,2-Diphenylhydrazine NR NR <loo' (40 NA <2So' 

{as azobenzene) 
Ethylene imine NR, NR NA NA NA <So' 
Fluoroanthene NR NR <leo' (40 NA <So' 
Fluorene NR NR <laoS (40 NA <SoB 

• Hexaehlorobenzene NR NR <loo' (40 NA <So' 
Hexachlorobutadiene NR II NR <2oo' (40 NA <Sr:f. 
Hexachlorocyelopentadiene NR NR <200g (40 NA <So' 
Hexachloroethane NR NR (40o' <40 NA <So' 
Ideno(l,2,3-cd)pyrene NR NR . <2Soi (40 NA <So' 
Isophorone 180 160 <20o' (160 NA <So' 
Naphthalene 70 280 430 120 NA <So' 
Nitrobenzene NR NR <2oo' <40 NA <So' 
N-Nitrosodimethylamine NR NR ND (40 NA <So' 
N-Nitrosodi-n~ropylamine NR NR ND (40 NA <Sci 
N-Nitrosodiphenylamine NR NR <lOa' (40 NA <Soi 
Phenanthrene NR NR <laoS (40 NA <Sci 
Pyreae NR NR <laoS <40 NA <So' 
1,2,4-Triehlorobenzeae NR NR <2ocf. <40 NA 5,96S 
1,2-bis(2-cbloroethoxy) 

ethane 30-70,000 3Q-70,000 140,000 NA 1,600,000 NA 
bis(Chloromethyl)ether NR, NR NA (40 NA NA 
2,3,7,8-Tetraehlorodi-

benz<>-E,-dioxin NR ,, NR NA (40 NA NA 
1,4-Diethylene dioxide NR NR NA NA NA <Soi 
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• TABLE 1-2 
(continued) 

GROUND WATER OiARACTERISTICS OF LIPARI LANDFILL SAMPLES 

LiPari Landfill sampling 

Radian Corp. 
lo 

Field8 Labb JIBe IT Corp c JR.Bc,d CT:M.e,f 
Pesticide/PCB 1983 1983 9/26/83 9-10/84 12/84-4/85 3/85 
contaminant (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) 

Aldrin NR NRI (2i (1 NA <o.51 
BHC,alpha NR NR' <21 (1 NA <o.s1 
BHC,beta NR NR <2i (1 NA <o.s' 
BRC,delta NR NR <2i (1 NA (0.5g 
!HC t 88111114 NR NR 2.2 (1 NA <o.s1 
Chlordane NR NR ND (10 NA <o.s1 
4,4'DDT NR NRI ND 1 NA <o.s' 
4,4'DDE NR NR ND (1 NA <o.s1 
4,4'DDD NR NR ND <1 NA <o.s' 
Dieldrin NR NR ND (1 NA <o.s1 
Endosulfan-alpha NR NR 2.1 <1 NA <o.s1 
Endosulfan-beta NR NR~ 2.1 <1 NA <O.s' 
Endosulfan sulfate NR NR ND <1 NA <o.s1 

• Endrin NR NR· (2i (1 NA <o.s1 
Endrin aldehyde NR NR I 2 <1 NA <o.s1 
Endrin ketone NR NR ~ NA NA <o.s1 
Heptachlor NR NR· <1 NA <o.s1 
Heptachlor epoxide NR NR 2 <1 NA <o.s1 
PCB-1242 NR NR <2Sg (10 NA <o.s1 
PCB-1254 NR NR <2Sg (10 NA (1.o' 
PCB-1221 NR NR <2Sg (10 NA <o.s1 
PCB-1232 NR NR (25g (10 NA <o.s1 
PCB-1248 NR NR (251 (10 NA <o.s1 
PCB-1260 NR NR (251 (10 NA (1.o' 
PCB-1016 NR NR <2Sg (10 NA <o.ss 
Toxaphene NR NR ND (10 NA <o.ss 
Methoxychlor NR NR MA (1 MA <o.s' 
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TABLE' 1-2 (continued) 

GROUND WAl'ER OORACI'ER.ISTICS OF LIPARI UNDFIU. SAMPILS 

Volatile nonpriority lT Corpc 9-10/~4 Base-neutral extractable IT Corpc 9-10/84 
pollutant (ppb) ' nonprlority pollutant (ppb) 

Acetone 
2-Butanone 
Carbon disulfide 
2-Hexanone 
4-Hethyl-2-,>entanone 
Styrene 
Vinyl acetate 
o-Xylene 
Total xylenes 

620 
100,(500 

GO 
23,000 
7,700 
1,100 

GO 
9,200 
3,500 

Aniline 
Benzoic aeid 
Benzyl alcohol 
4-<:hl.oroaniline 
Dibenzofuran 
2-Methylnaphthalene 
2-+tethylphenol 
4-Hethylphenol 
2-, 3-, 4-Nitroanilines 
2,4,5-Trichlorophenol 

(40 
460 

29,(40 
5.2,(40 

(40 
2.1,(40 

180 
100 
(40 each 
(40 

GROUND WATER CHARACI'ERISTICS 'OF LIPARI LANDFill. SAHPLES (continued) 

Metal Radian8 1983 ~c 9/26/83 IT Corpc 9-10/84 CDHe,f 3/85 
contaminant (ppm) (ppm) (ppm) (ppm) 

Ant11110ny (.00.5 <-:20/.21j <.001 <O.Olg 

Arsenic (.003 .074 /.087 j .016 <0.002g 

Barium NR NA • NA .40 

Beryllium <.0005 <.05 <.001 (0.011 

Cadmium <.005 .()23/.06~ .011 .006 

Chromium (.001 5.1/51.~ .050 <0.02 

Copper .062 .15/.2~ .25 <0.011 

Iron 86 NA NA NA 

Lead <.003 .12/.9z.1 .01 .06 

Manganese .20 HA NA NA 

Mercury (.0002 .013 .0042 <.0011 

Nickel .004 .30/.7~ .05 .07 

Selenium (.003 .21 .006 <O.Olg 

Silver (.002 .026/.~ .003 (0.01g 

Thallium (.003 .27 <.001 (0.002g 

Zinc .071 1.2/1.3j 3.96 .14 

Cyanide NR .02 NA 4.95 

Phenols NR 18.4 NA NA 
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TABLE 1-2 
(continued) 

GROUND WATER CHARACTERISTICS OF LIPARI LANDFILL SAMPLES 

Conventional 
parameter 

Dissolved organic carbon 
pH 

IT Corpe 9-10/84 
.(pplll) 

DuPont• 3/85 
(ppm) 

863 
6.3 

Total suspended solids MA 70 
Biochemical oxygen demand MA NA 
Chem1 c:al oxygen demand NA NA 
Ammonia-nitrogen NA NA 
Total kjeldahl nitrogen ' NA NA 
Phosphorous NA NA 
Phosphate NA NA 
Total dissolved solids NA NA 
Total volatile suspended solids NA NA 
Volatile dissolved solids NA NA 
Conduc:ti vi ty NA NA 
Oil and grease 4.8 NA 
Total organic: carbon 240 NA 
Ollorides NA NA 
mtu~s NA NA 
Alkalinity NA NA 
Hardness as eaoo3 NA NA 

CDAe,f 3/85 
(ppm) 

NA 
6.3 

532k 
1,319 
2,820 

55.55 
57.65 
NA 

0.37 
1,536 

164 
490 

1, 900 umbo/ c:m 
7.7 

NA 
318.2 

0.03 
327 
188 

~boratory composite of samples fro~ 1110nitoring wells C-10a, C-6a, and C-4a. 
b Composite of sample drums upon receipt at laboratory. 

~ighest value (worst ease) is indic~~d. 
~imited sampling done by JRB Associates from December 10, 1984, to April 15, 

1985. There were four sampling events performed during this period. 
e Collected from production well PW-1 .at conclusion of 24-hour pump test. 
f . 
Field measurements performed by Camp Dresser & McKee, Inc., in March of 1985 
indicated leachate temperatures rang!Ds frOID 10 to 16 °centisrade. 

~Element is less than value given and not detected by the technique employed. 
Report with detection limit. 

houe to the high interference levels ~countered, an unusually high detection 
limit exists. An undeterminable 81110unt of results may be due to 
1,2-dichloroethane. 

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

jHighest value represents the maximum concentration found in shallow driven 
wells outside of containment system. • 

tc,.y be low due to extended holding time of sample. 

Notes: NR Not reported; NA ~ot analyzed; ND Not detected 

(DEC157/4) 
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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 wat~r samples collected and analyzed. 

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

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

9/79 NJ Institute of Technology 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 

10/80 

1980 

1980 

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

I 

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

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

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

1981 TAT Survey--west of Chestn.ut Branch. Cross section prof-iles to define 
stratigraphy in the marsh. 

12/81 EPA Field Investigation Te•m - FIT (Fred C. Hart) Site investigation 
surface water, sediment and soil, private well samples analyzed. 

I! 

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

1983 Radian Corporation--completed a two phase study to evaluate effects of 
remedial action activitea at LiPari Landfill on Alcyon Lake. 

7/84 NJ Division of Waste Manag~ment--conducted air quality surveys in 
basements of residents. 

2/85-2/87 Present REM 11 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 & FIT Team 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 actions 

included construction of the containment system as previously described. 

Offsite actions included te~porary measures, such as fence installation and 

posted signs to restrict public a~cess to the marsh and Alcyon Lake. A 

summary of the remediation historY 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 vith the LiPari Landfill. Action vas taken under the authority 

of section 104(c) of the Comprehenfive Environmental Response Compensation 
and Liability Act (CERCLA). In July 1982 an 8-foot high, chain-link-plus­
barbed-vire fence vas constructed around the main landfill site to restrict 
public access. In August 1983, a second chain link fence vas installed 

along Chestnut Branch between the houses on Bovard Avenue and east of 
r 

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 Vright (1981) evaluated several 
I 

remedial alternatives intended as interim 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 pr~ferred alternative consisted of a fully 

encompassing 360-degree slurry vall'
1

vi th an impervious c:ap over a 16-acre 

area, vitb final treatment of the contaminated ground vater vithin the 

encapsulation at a publicly ovned tr:eatment plant. The EPA approved this 

preferred alternative for t~e onsite LiPari Landfill in a 1982 Record of 

Decision (ROD) and commence~ construction in 1983. This remedial measure, 

presently referred to as phsse I, va~ designed to diminish the flov of 

leachate and contaminated ground vater from the landfill. 

1-21 
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Phase II Onsite Remediation 

The final draft Onsi te LiPari Landfill RIIFS became the basis for the 

selection of a permanent ruedial ,,dternative as discussed in the EPA 

record of decision (ROD) dated Sepl'tember 30, 1985 (EPA 1985). The remedial 

alternative vhich vas selected is ~ommonly 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. T~e onsite remedial alternative 

involves the installation of extraction and injection vells vithin the 

encapsulation system to devater and flush vater-borne contaminants for 
I. 

treatment at an onsite facility. Discharge for final treatment to the GCUA 

treatment facility is under negotia1tion. A remedial design study is cur­

rently being performed to determine' the design parameters, particularly 

those that will allow the batch-flushing alternative to be completed within 
I· 

the desired time frame. Vhile there is the potential for contaminants to 

seep through the slurry vall during flushing, the ROD specified that this 
I 

problem would be mitigated by the o(fsite remedial action (such as an off-
site collection system) developed under the offsite RI/FS and_ that imple­

mentation of the batch-flushing alte.rnative would not begin until such an 
off-site collection system vas in-pl~ce. Implementation of the onsite 

alternative requires implementation of the offsite collection system first. 

1.3 SITE FEATURES 

1. 3.1 LAND USE 

The offsi te LiPari Landfill area consists of undeveloped vooded and recrea­

tional lands, vith agricultural, residential, commercial, and institutional 

land uses. The area is located in th' middle of Gloucester County, Nev 

Jersey (see figure 1-5) immediately southwest of the suburban community of 

Pitman (population 9,744), <lithin one
11
mile northwest of the suburban commu­

nity of Glassboro (population 14,644), and vithin 15 miles of the 

Philadelphia, Pennsylvania netropolis to the north {Gloucester County Data 

Book, 1980). 

1-23 
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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 ·rurnpi~e is located 7 miles to the northwest and 

State Highway 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 dwellings per acre) residential land use. Located im­
mediately east of Chestnut Branch is a single family, medium density resi­
dential area. Located within one-half mile of the offsite area is a limi­
ted commercial zone along Holly Av~nue and two 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 flows 

into Alcyon Lake. 

Three public parks border Alcyon Lake: Betty Park, Alcyon Park, and 

Hollywood Dell Park (see figure 1-1). All parks contain picnic areas. 
Hollywood Dell Park and Betty Park contain picnic benches, children's play­
ground equipment, and Hollywood Dell park additionally has a baseball 
field. Alcyon Lake has been closely associated with the history of Pitman 

since the development of Alcyon Par~ in the 1890s. In the early 1900s 

improvements for public recreational use of the park consisted of a board­

walk, a bathhouse, a merry-go-round, and bowling alleys. By 1938, 75 

persons were employed there; rides and amusements, including canoeing and 

boating, were available. Fishing in Alcyon Lake vas a popular sport. In 

1945, the park and its amusement str~etures were sold. The park.was sub­

sequently purchased by and maintained for public park use by the Borough of 

Pitman. 

Agricultural lands border the offsit.i area along the north, south, and west 

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 inclu:Jes primarily middle and working class house­

holds. The demographic datt characterizing households in Pitman is sum­

marized below (Gloucester County Data Book 1980): 

Total population: 

Age profile: 

9,744 

0 to 4 
5 to 13 

14 to 64 
65+ 

Persons per household: 2.78 

Average household incom•: $18,517 median 
$20,890 mean 

6.5 percent 
13.8 percent 
65. 1 percent 
14.5 percent 

The primary economic base in the community is supported by the central 

business district and two major firms: Struthers & Dunn; and Andbro. Of 

the two firms, Struthers & Dunn do;es not pay taxes to the Borough of Pitman 
since it borders Mantua Township. Ovens-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. Host weather systems that affect the 

site develop in the midwest and are steered eastward by the prevailing 

westerly vinds, or move northeastward parallel to the Atlantic coast. 

Climatological data for the area v~s reported by the National Oceanic and 

Atmospheric Administration in a summary report for 1951 to 1980 (NOAA, 

1982) and annual reports for 1981, 1982, 1983 and 1984. 

Average daily vinter tempentures range between 25 °F and 42 °F, with an 

average low of about 10 •r. Avera•e daily summer temperatures range be-
, 

tween 82 °F and 86 °F vith nighs in the upper nineties. Sustained periods 

of very high or very lov te1peratures seldom last for more than 3 or 4 days 
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as condiUons change fairly rapidly. Below zero and above 100 degree read­

ings are relatively rare. During the summer months whPn the area be~nmes 

engulfed with maritime air, high humidity can add to the discomfort of 

seasonably warm temperatures. 

The average precipitation measured at Voodstown over the 34-year period of 

records from 1951 to 1984 is 43.20 inches as shovn in table 1-5. 

During 1965 (the driest year on record), 26.4 inches of precipitation were 
recorded, vhile 57.7 inches were measured during the wettest year, 1979. 

Average monthly precipitation as presented in table 1-5 demonstrates that 
,, 

precipitation is fairly evenly di~tributed throughout the year with maximum 

amounts occurring in the late summer months. Much of the summer rainfall 

is due to local thunderstorms that can result in 3 to 6 inches in a 24 to 

48 hour period. Much of the heav~est snowfall occurs in January and 
February; mean snowfall during this period is 6.4 inches. In 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 

2 years 
10 years 
25 years 
50 years 

100 years 

I 

6 hour duration · 

2.4 
'3. 7 
4.4 
4.8 
5.3 

24 hour duration 

3.3 
5.2 
5.9 
6.6 
7.5 

The Borough of Pitman is an area of minimal flooding because the drainage 

channels generally have steep banks. Flood zone A in figure 1-6 shows that 

the 100-year-flood zone closely follows the borders of Alcyon Lake and its 

tributaries. Flooding into the adjac:ent parks is infrequent but under 

worst conditions most of Hollywood 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 19848 

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 Hay 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. 71 
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 

I • Sources: "Climatological Data--Aqnual Summaries for Nev Jersey" 'and 
National Oceanic and Atmospheric Administration 

a For veather station 28-9910 located in Voodstovn, Nev Jersey 

(LiPari/29) 
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Prevailing winds during winter are from the vest-northwest and average 8 

miles per hour. Destructive vel~cities are fairly rare and occur mostly 

during summer thunderstorms. High winds occurring in the winter months, as 

a rule, come with 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; however, this damage is primarily caused by flooding. 

1.3.4 SURFACE VATERS 

The LiPari Landfill is adjacent tp Chestnut Branch, a major tributary to 
Mantua Creek (see figure 1-5). C~estnut Branch discharges into Mantua 
Creek at a point four miles north,of Alc:yon Lake. Mantua Creek is one of 

four major streams in the Delaware River Basin that discharge into the 
Delaware River. Chestnut Branch 'riginates just east of Glassboro. Flow 
from Plank Run Reservoir discharges into Chestnut Branch by way of Plank 
Run prior to flowing into Alcyon Lake, 1,500 feet downstream from the 

landfill. 

Chestnut Branch above the landfill has a drainage area of approximately 
three square miles and consists o~ urban and agricultural land use. Gaged 
stream flow records are available on nearby Mantua Creek, whose drainage 
area of 6. 75 square miles is about. twice as large as the drainage area 

i, 

upstream of the LiPari Landfill. Figure 1-7 shows a flow duration curve 

for Mantua Creek and an estimate of the flow in Chestnut Branch. 

Base flow measurements approximately 200 feet from the inflow of Chestnut 
" Branch to Alcyon Lake taken in February, 1980 indicated that the stream . ,, 

flows 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 Branch occur between the LiPari Landfill 

and Alcyon Lake including Rsbbit Run and Lost Lake Run. Rabbit Run derives 
I! 

its base flow from a small spring located adjacent to the landfill. It 

flows within a fev feet and along the northwestern edge of the landfill. 
II 

Lost Lake Run is a relatively small stream which drains the residential 
I 

area directly east of the l!ndfill 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 occur along the vest bank of Chestnut Branch, at numerous 
locations between Plank Run Reservoir and Alcyon Lake. The marsh areas 

have damp to vet soil conditions year round due to local ground water seeps 

and stream overflow. 

Alcyon Lake is a man-made body of 
1
vater which resulted from the damming of 

Chestnut Branch at Holly Avenue. The lake's maximum depth, average depth 
and volume were reported in sectio'n 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 ~est Rolly Avenue. Note that the lake 
body is referred to as a "pool" in COE's report. 

Physical Characteristics of Alcyon Lake 

Drainage area 
Pool area: 

Length of recreation pool 
Length of maximum pool 

Storage capacity: 
Maximum (top of dalli) 
Recreation pool 

Elevation (above mean' sea level): 
Top of dam maximum pool 
Stream bed 
Recreation pool 

Surface area: 
Recreation pool 
Maximum pool 

4 square miles 

2,500 feet 
4,500 feet 

150 acre-feet 
66 acre-feet 

87.0 feet 
75+ feet 
8470 feet 

19 acres 
37 acres 

As previously discussed, the 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 polluti)n have\ contributed to the water quality degra­
dation of the lake. Urban runoff and agricultural runoff also discharge 

directly into the lake thro~gh 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 a~d gravel that were deposited at different 

times. These deposits and the underlying formations vary in character­

istics, and, as a result, tne 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 the.subsurface. Rainfall infiltration is the 

I 

single most important mechanism by which buried contaminants are leached in 

the offsite areas out of the soil into the ground water. Additionally, 

soil 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. Pe,rmeabili ty, 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 two of these general areas: the 

Vestphalia-Nixonton-Barclay associ,tion and the Aura-Sassafras-Downer asso­

ciation (see figure 1-8). 

The specific soils which dominate the area are the Aura, Downer, Sassafras, 

and Vestphalia. 

Aura soils are well-drained, occupying the highest areas in the County. 
I 

They are redder and firmer ilith depth than the Sassafras and Downer soils • 
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Aura soils are moderately or moderately slowly permeable in the subsurface 

soil. Runoff is rapid, and erosion is a problem, even on gentle slopes • 

Few roots penetrate the fir~ deeper horizons, which hold little water that 

is available to plants. Th~ soils are low in content of organic matter and 

low in natural fertility. 

Downer 

Downer soils lack the firm to very firm clay-coated sand and gravel of the 
Aura soils below depths of 20 to 36 inches and contain less clay in the 

subsoil than Sassafras soils. The Downer soils are low in organic matter, 

clay, and natural fertility. They are well drained and are subject to wind 
I 

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 low in organic ~atter, relatively low in clay, and low in 

natural fertility • 

Vestphalia 

Vestphalia soils have a looser .subttratum than the Aura series. The 
I' 

Vestphalia soils are well drained,: low in natural fertility, and subject to 

wind erosion. Vhen cultivated, they are also subject to water erosion. 

1. 3. 6 GEOLOGY AND HYDROGEOLOGY 

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 surhc:e of metamorphic: and igneous rocks of early 

Paleozoic age. All the unc:~nsolida,ted formations dip to the southeast and 
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thicken oceanward where each you9ger 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 s.outheastern portion of the county and 
h 

dominates the surface geology of the area. The oldest sediments outcrop 

near the Delaware River along the west and northwest boundaries of the 

county and progressively younger 1sediments outcrop toward the central and 

southern portions of the county. In addition to the Cohansey Sand, the 
Kirkwood, 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 when evaluating the' potential migration of hazardous wastes 

through the water bearing zones. Therefore, the regional definition of 

aquifers and aquitards provides ipsight into identifying the formations 
j, 

which could potentially be contaminated with LiPari Landfill wastes. 

Regionally, the Potamic-Raritan-Kagotby Formations, the Mount Laurel Sand 

and Venonah formations, and the Cohansey Sands are considered major water 
1: 

supply aquifers because they produce significant amounts of ground water • 

The Kirkwood, Vincentown and Engl~shtown Formations are considered minor 
water supply aquifers because the units produce ground water locally. The 

other formations, namely the Manasquan, Hornerstown, Navesink, 

Marshalltown, Voodbury and Merchantville Formations are considered 

aquitards which yield little or n9 water. 

The formations potentially affected by the waste disposal activities at 

LiPari Landfill are in descending order, the Cohansey Sand, Kirkwood 

Formation, Manasquan Formation, and Vincentown Formation. The LiPari 
I' 

Landfill Remedial Investigation indicated that the Manasquan and Vincentown 

Formations are not jeopardized by the contamination from the LiPari 

Landfill. Deeper formation3, inc~uding the Magothy-Raritan-Potomac 
,, 

Formation, Englishtown Sand, and Mt. Laurel-Venonah Formations are not 
I . 

considered potentially affected because the vertical migration of 

contamination downward is hindered by the aquitards. Additionally, the 
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infiltrate which leaches contaminants out of the soil generally migrates 

more rapidly horizontally through the upper water bearing zones than ver­

tically through the aquitar~s. Therefore, since the contamination has 

existed for less than 30 yetrs and there are no wells withdrawing water 

from the Potomac-Raritan-Hagothy formation in the immediate vicinity of the 

landfill, the chance of deeper fo~mation contamination is remote. The fol­

lowing section presents a discussion of each of the formations of concern. 

Characterization of Area Stratigraphy 

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 water with stati~ water levels usually less than 50 feet 

below the surface. However, the amount of water withdrawn is small com­

pared to the quantity potentially available; thus, the aquifer is con­

sidered almost undeveloped. Locally, there may be more than one water­
bearing zone present; however, th~ formation is generally regarded as a 

single hydrologic unit. 

Artesian conditions exist locally .in the Cohansey Sand because of lenses of 

clay which act as aquicludes for t~e more permeable parts of the formation .• 

Pumping tests at Villiamstown 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 Kirkwood Formation. The Kirkwood Formation is a minor aquifer in the 

county tapped mainly in its outcrop area, or in locations where the 

Cohansey and Kirkwood Sands are hydraulically connected. Records indicate 

that there are a few domestic wells, 25 to 100 feet deep which yield from 

10 to 50 gpm (Hardt and Bilton, 1969). In and near the outcrop the forma­

tion consists largely of clay, silt, and fine sand of low permeability. 

Although the Kirkwood Formation is thicker and more permeable in the 

southern part of the county, it is not tapped by wells because water is 

more readily available from the overlying Cohansey Sand. 
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The Kirkwood Formation is of hydrological importance in Gloucester County 

because its large surface area can absorb precipitation vhfch may be trans­

mitted to the lover aquifers. Some recharge moves dovndip to the more per­

meable parts of the Kirkwood Formation; however, much of the recharge on 

the outcrop is discharged to the nearby streams. 

The Manasquan Formation. So far as known, no wells obt.ain water from the 

Manasquan Formation in Gloucester County since the overlying Cohansey and 
Kirkwood 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 Kirkwood Formations. The aquifer is largely undeveloped because much 

of the area in which it is availa~le for development is sparsely settled. 
' 

Thus, it is tapped only by d0111esHc and farm wells in a narrow band from 

Harrisonville through Pitman to T~;rnersville. Records of about 20 wells 
I indicat.e yields ranging froll 10 t0.1

! 150 gpm from depths of 85 to 150 feet 
I· 
I be1ov land surface noting that pumpage 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 capac:i ty of wells and a laboratory 

coefficient of permeability indicate moderate amounts of water may be 

available, particularly where solution openings in the limestone facies are 

large. Vells yielding between 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 water a day, 

80 percent of their water comes from municipal water departments, municipal 

utility authorities, or privately owned and operated water· supply com­

panies. The vast majority of ground water used in the county is withdrawn 

from the Potomac-Raritan-MaJothy (PRH) Formation through public and indus­

trial wells. This formatio~ supplies approximately 95 percent of all the 

water pumped by public water depart~ents and companies. About 76 percent 
I• 

of the water in the county :omes frpm this formation. Current water supply 

usage studies in the county have fo~nd that this formation is considerably 
I 
' 
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over used (Noonan, 1984). Consequently. there is presently a moratorium on 
new ground water usage from this formation, and a 35% cutback in usage is 

I 

being considered within fourteen months. 

In Glassboro, Pitman, and Mantua township, ground water withdrawal consti­

tutes the major source of domestic, agricultural, and industrial water. 

All of the public and private water 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 well depth, the general well location, and an observed 

static water level at some time du'ring the well's history. The well data 
was obtained from existing NJDEP a,nd u.s. Geological Survey Division of 

Vater Resources well files, in addition to published data in Hardt and 
I, 

Hilton (1969). As can be seen from the table, the major ground water 
aquifers tapped by the area wells include the Cohansey/Kirkwo.od, Vincen­
town, Mount Laurel-Venonah, and P~ Formations. Although more wells are 

II 

developed in the Mount Laurel-Venonah Formation (just over 60 percent of 
the veils tap this aquifer), the Magothy-Aarit&A-P•tomac formation produces 
the most va ter. The tvo major wa

1

ter supply concerns within the study 

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

formation and each withdraws a million gallons of ground water a day. 

Regional Ground Vater Quality 

The overall chemical quality of the ground water in Gloucester County is 
good. The water generally meets t~e u.s. Public Health Service's (1962) 

suggested limits for dissolved solids; however, in some areas the water 
II 

carries objectionable amounts of calcium and magnesium bicarbonate ("hard-

ness•) as vell as iron and nitrate in solution and exhibits a lov pH. 

Historically, the concentration of dissolved solids in ground water from 

the Cohansey Sand is usuallt less than 100 mg/1. The. iron concentration is 

generally less than 0.5 mg/1 and hardness is 50 mg/1 or less. The most 

undesirable feature of the Jater is the iron content for which the water 
I 

must be treated to be rendered suitable for many uses. A Cohansey well 
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Water Wells in Study Area 
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Table 1-7 

Area Water Well Data Inventory 
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sampled in 1981 vas consistent vi.th the records of past water quality vi th 

an iron content of 0.43 mg/1 and a pH of 5.8 • 

Two wells in the outcrop area of ''the Kirkwood Formation near Richwood and 

Turnersville contained dissolved ~olids of 64 and 62 mg/1, iron 0.55 and 

0.43 mg/1, nitrate 22 and 14 mg/l, and hardness of 28 and 20 mg/1 (as total 
I' 

calcium and magnesium), respectively. 

Vells sampled from the Vincentown Formation up to 15 miles avay from the 

site showed that the dissolved solids historically ranged from 86 to 173 
mg/1, iron concentrations ranged from 0.16 to 2.4 mg/1, and hardness ranged 
from 66 to 138 mg/1. Results of chemical analyses performed by the USGS on 

nine water samples from the Venonah Formation and Mount Laurel sand indi­

cated that the dissolved solids ranged from 46 to 386 mg/1, iron ranged 
I 

from 0.2 to 5.6 mg/1, and hardness ranged from 14 to 174 mg/1. Six analy-

ses of these nine samples indicat~d concentrations of dissolved solids and 

iron less than 130 and 0.6 mg/1, respectively, and five of the nine analy­

ses indicated between 70 and 100 mg/1 of hardness. The concentrations of 

the individual chemical constituents in these waters varied considerably 

and, from the data available, no single analysis may be considered typical 

of water from these formations (Hardt and Hilton, 1969). 

As part of the onsite remedial design source water investigation; ground 

water from the PRH and Ht. Laurel'aquifers were sampled and analyzed. The 

ground water from these aquifers were. found to be vi thin the same range 

found in the previous USGS chemic•l analysis. The data indicates the water 

is suitable for drinking water use (CDH 1987). 

Gloucester County performed a drinking water analysis of tap samples from 
the Borough of Pitman municipal v~ter supply vell No. 4 (see figure 1-12) 

in Hay, 1979. Samples were analyzed for all parameters relative to the 

Safe Drinking Vater Act, as vell as supplemental pesticides. All para­

meters analyzed were determined to be within applicable maximum contaminant 

levels (HCLs). 
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The Technical Assistance Team (TAT) performed subsequent sampling of area 

drinking water wells for EPA priority pollutants in 1979 and found no con­

tamination evident at any bcation. 

In September, 1983, five private wells in Pitman and two private wells in 

Glassboro were sampled and analyzed by the Gloucester County Department of 

Health. These results indicated that primary drinking water standards for 

iron were exceeded in two of the ~itman wells and one Glassboro well and 
manganese limits were exceeded in one Pitman well. One additional private 

I 

well was sampled in October 1983 by the County Department of Health. This 

well was on a rental property identified only as being in the Rough Acres 

Campground. Analytical results fi:om this well showed that none of the 

primary drinking water standards were exceeded. In addition, no volatile 

organic compounds were detected. 

1.3.7 BIOTIC COMMUNITY 

The biotic community in the offsite area is comparable to most of 
I 
I 

Gloucester County that is identified as having a rural suburban land use. 

·The most ecologically sensitive ar'ea in the county is the Pine Barrens 

located to the southeast. The offsite area consists of streams, a lake, 

and parks. These biotic habitats,n 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 impordtnt for many reasons including their 

support of fish and wildlife. Although the offsite area is limited in 

size, its environmental importance
11

is increased because of the open space 

adjacent to the area in the form of agricultural lands. 

Flora 

The marsh in Chestnut Brancl maint~ins a riparian habitat. Willow trees 

are characteristic and predlminant along the stream; but smalle~ trees, 

shrubs, and grasses are als) closely aligned vi th them. Tree grovth h 

generally closely spaced. Similar 1 to other riparian environments, ground 

cover retains dead twigs ani leaves that are occasionally washed out by the 
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stream. Prior ecological surveys1reported, and present surveys confirm, 

the existence of large, dead trees in the marsh, and speculate that the 

trees have been stressed dua to contaminants in the soil and water. 

Alcyon Park, Hollywood Dell Park •nd Betty Park contain typical suburban 

park vegetation consisting primarily of lavn 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 ornament~! 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 
I Alcyon Lake and milfoils in Zee Po,nd. 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 water bodies. The R~dian Corporation (1982) report con-

, 

flicted vith the previous investigation. It shoved that the phytoplankton 

populations exhibited high diversity and moderate-to-high densities. Plant 

blooms of pollution-tolerant species vere not observed. The conflicting 

results may be partially explained:due to the difference in the methodol­

ogy, biotic population during the years that vere surveyed, and the lack of 

an ecologic comparative tool such as a "diversity index." A diversity in­

dex provides a direct comparison b~tveen biotic communities based on a com­

parison of the numbers of different types of sped fie species and the sum 
II 

total population numbers of all different species. 

Fauna 

The faunal populations in the offsite area are qualitatively similar to 

other stream and lake envir)nments located in the rural suburban setting of 

the Delaware River vatersheJ. Tvo aquatic investigations of Alcyon Lake 

have identified the common :arp as ,the most dominant species in the lake. 
I' 

No one investigative tool is optimal to adequately determine the nu.mber and 

diversity of aquatic species such as fish. Three generally used techniques 
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(seining, elec:trofishing, 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 Lak!. Bo~ever, 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 overflow pipe to Zee Pond. Bass spawning in 

Alcyon Lake vas not observed, and the lack of adequate plant cover pre­
cludes spawning (Rossnagel & Assoc:iates 1979). In addition, an over 

population of carp vill adversely affect bass spawning. Table 1-8 below 

shows the observations made duringi these investigations. 

TABLE 1-8 ,, 

ABUNDANCE AND AVERAGE VEIGBT OF FISH IN ALCYON LAKE 

Rossnagel & Associates Radian Corporation 

Percentage Percentagec 
1979 of•, relative 1982 of relative Average 
Total8 Totalb Species abundance abundance weight 

(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 5.1 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 

-rotal number seined. 

bcombined numbers based on alec:trofishing and gill netting. 

cPercentages in parentheses are reJised estimates based on overnight gill net-
ting, vith the remaining parc:entage 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 where common 

carp have become prevalent. Carp 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 sharing their habitat. The accumulation of silt 
and sediment promotes the establishment of earp fish. Diminished ground 

water recharge from artesian springs below the lake also limit the volume 

of fresh recirculated water. There is also a lack of protective vegetative 
I 

cover. The continued seepage of LiPari Landfill contaminants into Alcyon 

Lake and continued eutrophic conditions further contribute to water quality 

that is not optimal for the support of a more diverse lake fauna. 

The predominance of carp in Alcyon Lake is indicative of poor water quality 
conditions. Bovever, the history of point and nonpoint contaminant sources 

makes it difficult to attribute fhe cause for the predominant establishment 

of earp in the lake to any one factor. However, once carp are established, 

re-establishing other fish vi thout a carefully m.oni tored water management 

plan is difficult. 

Semiaquatic and terrestrial invertebrate organisms found in the offsite 

areas are listed in table 1-9. 

Threatened and endangered specie~ that could potentially use habitats in 

the Borough of Pitman area have not been observed. Environmental dis­

turbances and perturbations associated with man's use of the land have 

likely driven them away or destrOyed 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 

Bullfrog 
Leopard frog 
Tree frog 

Bird 

Canada goose 
Mallard duck 
Domestic white duck 
Vhite egret 
Great blue heron 
King fisher 
Starling 
Mourning dove 
Sparrow 
Blackbird 
Voodpecker 

Source: Rossnagel & Associates 1979 

1.4 OFFSITE REMEDIAL INVES'TIGATIONS 

Mammal 

Chipmunk 
Eastern cottontail 
Grey squirrel 
Opossum 
Raccoon 

Reptile 

Garter snake 
Vater snake 
Black snake 
King snake 
Painted turtle 
Husk turtle 
Snapping turtle 

The remedial investigation for the 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 d•velopment and evaluation of offsite ~ 

.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 work associated with the1 REM II team's offsite remedial investi­

gation vas conducted in two phases:. The first phase vas conducted between 

February and July 1985 after the completion of a review and summary of all 

available data to detail the following: 

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 phfse was conducted between the spring of 

1986 and 1987, subsequent to the identification of further data gaps 
i . 

caused, in part, by laborat,ry error and subsequent to public request for 

additional information during pubiic 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 were 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 df media were sampled; thus a nev list of 

indicator chemicals was developedi(see table 1-10, Chemicals of Concern). 
The indicator list was revised, in part, to reflect multimedia transport 

I 
behavior that was not applicable during the onsite remedial investigation/ 
feasibility study. The indicator ~hemicals for the offsite risk assessment 

were 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 were 

identified. Additional selection 1criteria included toxicity, mobility, and 

persistence in the environment. Offsite data collected during COM's reme­

dial investigation were evaluated ,and the chemicals were selected based on 
indicator scores, frequency of occurrence of the contaminant in the sample, 

I • 
the chemical behavior in the environment, and the importance of the media 

in which the contaminants were found with 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-
1 

site study included only chemicals that were detected on site of the land-

fill. The new offsite RI included a list of fourteen indicator chemi~als, 

which was similar to the onsite list except that ethylbenzene, xylene, 

chloroform, 4-methyl-2-penttnone, and zinc: were included and methylene 
I 

chloride, phenol, selenium, and silver were excluded. These indicator 

chemicals were used to trace the tkansport of LiPari Landfill-related con­

taminants to the offsite areas considered in the field remedial investiga­
tions • 
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Chemical 

Volatile organics: 
Benzene 

Chloroform 

1,2-Dichloroethane 

Ethyl benzene 

• 4-Methyl-2-pentanone 
(methyl isobutyl 
ketone) 

Toluene 

Xylene 

Base-neutral 
extractable: 

bis(2-chloro-
ethyl)ether 

• 

TABLE 1-10 

CHEMICALS OF CONCERN 

Carcinogen 

Rnovn 
human 

Suspected 
human 

Known 
animal 

Suspected 
human 

Known 
animal 

No 

Unknown 

No 

No 

Suspected 
human 

Known 
animal 

Use 

As a solvent; manufacture 
l!of detergents, explosives, 
pharmaceuticals, dyestuffs; 
constituent in motor fuels 

Fluorocarbon refrigerants, 
.fluorocarbon plastics, 
"solvent, fumigant, 
insecticides 

I 

Used as a solvent and 
,cleaning and degreasing 
:agent 

:As a solvent; inter-
mediate in styrene 
production 
1'. 

Used as a solvent for 
paints, varnishes, and 
nitrocellulose lacquers 

Manufacture of benzene; 
pai~ts and coatings; 
component of automobile 
and aviation fuel 

[' 

Aviation gasoline, solvent 
f.or alkyl resins, lacquers, 
rubber cement 

Used in the manufacture 
of paint, varnish, lac-
quer, and Unish remover; 
solvent 

\ 

Entry route 

Inhala t1 on, 
ingestion, 
skin and eye 
contact 

Inhalation, 
and ingestion 

Inhalation, in-
gestion, skin 
and eye contact 

Inhalation, in-
gestion and ab-
sorption irri-
tant to skin 
and eyes 

Inhalation, 
ingestion 

Inhalation, 
solvent for 
percutaneous 
absorption of 
liquid inges-
tion, skin and 
eye contact 

Inhalation, in-
gestion 

Inhalation, 
percutaneous 
absorption, in-
gestion, skin 
and eye contact 
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Chemical Carc:inoaen 

Arsenic: Yes 

Inorganic metals: 
Chromium Yes, if 

valence 
is +6. 

No, if +2 
or +3. 

Lead No 

• Mercury No 

Nickel Known 
animal 

Zinc No 

(47} 

• 

TABLE 1-10 
(continued} 

CBEHICA~S OF CONCERN 

Use 

Used as insecticide and in 
manufacture of pharmac:euti-
cals; u~ed in piament pro-
duc:tion'and the manufacture 
of alass, used as an alloyina 
agent-o~ten vith copper 

Used in plating operations; 
copper ~tripping, aluminum 
anodizing, as a catalyst, 
in organic synthesis and 
in photcigraphy 

Used as ,pigment in paints and 
varnishes, used in petroleum 
industry, used in halogena-
tion, sulfonation, extraction 
and condensation processes 

Used in plating operations, 
in paint1s and piaments, in 
the pre~aration of druas and 
disinfectants in the pharma-
c:eutical!~ industry, and as a 
chemical, reaaent 

Used in electroplating, ano-
dizing, casting operations; 
in manufacture of magnetic 
tapes, batteries, enamels, 
ceramics; used as an inter-
mediate in the synthesis of 
acrylic esters for plastics 

I Alloys, aalvanized iron and 
other metals, automatic 
parts, funaic:ides, electro-
platina 

Entry route 

Inhalation 
and inaestion 

Inhalation, 
ingestion, 
eye and skin 
c:ontac:.t 

Inhalation of 
dust or fumes, 
skin and eye 
contact 

Inhalation, skin 
absorbtion, eye 
and skin contact 

Inhalation of 
dust or fumes, 
ingestion, eye 
and skin contact 

Inhalation of 
mists or fumes; 
ingestion, eye 
and skin 
irritant 
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The investigation categories are briefly summarized below • 

Surfa~e Vater, Sedi~ent, an~ Soil Investigations. Chestnut Branch, the 
II 

adjacent marsh, Rabbit Run, and Alcyon Lake are currently contaminated~with 

a variety of pollutants originating from the LiPari Landfill, and other 

point and nonpoint sources. Therefore, surface water and sediment samples 

were collected from Zee Pond, Alcyon Lake, upstream and downstream tribu­

taries, control locations upgradient of Alcyon Lake, and Glen Lake (an 
upgradient source of water that drains into Alcyon Lake). 

The objectives of these investigat.ons were to determine the extent of con­

tamination and to differentiate between LiPari Landfill and other contami-

nant sources. 

Surface and subsurface soil samples were collected in the marsh west of 
Chestnut Branch to generally deter~ine the extent of contamination in this 

area. A nonintrusive geophysical survey further delineated the areal and 
vertical extent of contamination. However, confidence in the geophysical 

data was low therefore the volume estimate was based on soil, ground water, 

and air data results. Control soil samples were taken from upgradient 

areas east of Chestnut Branch and f.rom park soils. 

In addition, previously uninvestiga~ed areas of concern were identified. 

Alcyon Park and Betty Park lake frontages, along with Hollywood Dell Park 

and the marsh area east of Chestnut 1' Branch, were identified as potential 

contamination sources resulting from the overflow of contaminated surface 

water (lake or stream origin) during flooding seasons. Accordingly, sur­

face and subsurface soil samples were 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 resi'dential properties since pesticides 

unrelated to the LiPari LanHill had. been detected (NUS 1986, ATSDR 1986) • 

.. 
The GCUA sewer trunkline was identified as a potential contaminant source 

east of Chestnut Branch because of the potential for pipeline exfiltration. 

Additionally, the trunkline gravel b~d could also serve as a conduit for 
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transporting LiPari Landfill-contaminated ground water. The trunkline 

wells were installed to determine :'the potential for contamination and 

define the local ground water flow regime. 

The contaminants identified during the investigation were subsequently eva­

luated on the basis of risk to public health and the environment. 

Hydrogeological Investigation. Cobtaminants from the LiPari Landfill have 
been identified in the Cohansey and Kirkwood aquifers beneath the landfill. 
The objectives of tbe hydrogeological investigations were to establish the 

" extent of offsite contamination in the Cohansey and Kirkwood aquifer, to 

further define the ground water flow regime, and to establish the potential 

for contamination of lower aquifers. Numerous field activities were per-
i 

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 Boward Avenue, and north 

of the confluence of Chestnut Branch and Rabbit Run; ground water and sur­
face water elevation measurements; and field and laboratory hydrogeological 

tests to define soil permeabilities • 

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

municipal well investigation were to identify the water wells in the area 

and to determine whether priority pollutants exist in these local water 

well supplies. If contaminants were detected in the wells samples, the 

concentrations were compared to applicable drinking water standards to 

determine whether a potential risk to public health or the environment 
I 

exists. The water in each of the wells sampled was found to comply with 

existing state and federal vater qu~li ty c:ri teria. 

Air Quality Investigations. Several potential emission sources occur on 
1: 

the onsi te and offsite boun:!aries of the LiPari Landfill. The onsite air 

quality investigations were to have been addressed .in the onsite RI/FS. 

However, the results were n'lt available in time for inclusion in that re-,, 

port. Accordingly, this area 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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o Measure toxic volatile or1anic substances and emission rates 
released from the onsite landfill 1as vents and determine 
whether they exceed applicable NJDEP air quality standards. 

o Estimate contaminant conc.ntrations in adjacent residential 
areas under a variety of ~eteorolo1ical conditions by conduct­
in' air dispersion modelin,. This was to be accomplished by 
estimatinl the emission rates of potential volatile organic 
compounds (VOCs) originating from the Chestnut Branch marsh 
and Alcyon Lake over a limited monitorinl period (2 weeks). 
The preliminary data were 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 i
1
n emission rates from the marsh and 

exposure concentrations at\1 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 resultin1 from the air quality dis­
persion computer modelin1 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 with no remedial actions • 

1.4.2 REMEDIAL INVESTIG~TION CONCLUSIONS 

Contamination of the offsite areas was evaluated with respect to the off­
site RI indicator chemicals listed in table l-10. These chemicals of con­

cern were detected on the LiPari si1
1

U,. and their presence in offsi te areas 

indicates contamination potentially:' attributable to the LiPari Landfill. 
I 

Vhen evaluating the level of contam
1

ination relative to bacqround, concen-

tration values which were above background were considered significant 

enough to attribute it to potential contamination from LiPari. 

Surface Vater, Sediments, and Soil 

Chestnut Branch Harsh. Soil samples were collected from Chestnut Branch 

marsh. The sites of th• soil samples are illustrated in figures 1-13 and 

1-14. Tvo soil samples vert collected at sampling locations VCB 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 detected in the marsh soils above background 

conditions were benzene, chloroform, bis(2-chloroethyl)ether (BCEE), 1,2-

dichloroethane, ethylbenzene, 4-methyl-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 ba~kground soils consisted of zinc, lead, 

mercury, nickel, and arsenic:. Not'ably, all the indicator metals were 

detected in background soils. In the public health evaluation, ingestion 
of arsenic was 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-~ was associated with chronic exposure 

(70 years of inhalation) to benzen~, BCEE, and 1,2-dichloroethane through 

inhalation. A discussion on the public health evaluation follows in 

section 1.5. 

Chestnut Branch. Surface water and sediment samples for Chestnut Branch 
were collected upgradient and downgradient of the leachate seepage from the 

i' 
LiPari Landfill. The location of these samples is illustrated in figures 

1-15 and 1-16. A summary of surface water and sediment sample results are 

given in tables 1-12 and 1-13. bis,(2-Chloroethyl)ether, chromium, zinc, 

and lead were detected at sample st~ation SV-06, the confluence of Chestnut 

Branch and Rabbit Run. Lead exceeded the ambient water quality criteria 

(HCL • 50 ug/1) for human health; i;t was not considered a risk, however, 
" 

since the stream is not for drinking water. 

In the sediment analysis, the presence of indicator organic compounds was 

not confirmed in the stream between the landfill and Alcyon Lake. Benzene 

was detected downgradient of the sp~llway. However, it was also present in ,, 

the same order of magnitude at the upgradient sampling location. The 

indicator inorganic compoun~s of concern that were elevated above back­

ground were chromium, 
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TABLE 1·11 

UPARI LANDFILL INDICATOR CHEMICALS ELEVATED ABOVE BACKGROUND- CHESTNUT BRANCH MARSH SOILS 

Background Marsh 
Indicator -~~~eJJ~.:1&_~~P·1~~B:5 &_ 6.~ Sampling Site WCB-1-5/GP -1-15 
chemicals &Inches 181nches Max" &Inches 181nches 121nches Mean Max 

Organics: (pgl1(g) (JI{II1<g) (pglkg) (~g) (pglkg) (pg.1<g) (J.IQII<g) (J.IQII<g) 
Benzene NO NO NO 59 2 0.5 12.4 100 
Chlorofonn NO NO NO NO NO 2.9 1.9 14 
JU(2·Chloroalhyl)ether NO NO NO NO 1375 1384.5 1094.7 7400 
1,2-0ichloroethane NO NO NO NO NO 5.7 3.4 99 
Elhylbanzane NO NO NO 56 26 NO 16.4 160 
4-Melhv1·2-pentanone 0.4 NO 2 3.5 5.2 NO 1.7 19 
T otalxylenes NO NO NO 103.3 141.9 02 46.9 600 
Toluene 0.2 NO 1 NO NO 0.9 0.5 6 

Metals: (Rv'kg) (mglkg} (mglkg) (mglkg) (mglkg) (mglkg) (mglkg) (mglkg) 
Chromium 11.2 109 400 27 (4.4) RO 15.7 78 
Nickel NO 11.4 41 71.6 28.6 3.1 21.9 112 
lead 30.7 38.4 130 156.6 (52.1) 89.3 95.6 424 
Mercury NO RO RD 0.13 (0.1) 0.1 0.1 0.5 
Arsenic 0.8 5.5 22 14.3 (2.4) 11.9 10.5 65.5 
Zinc 16.4 14.7 36 90.8 35.2 110.5 91.5 325 

• Baclcground soil samples Include samples taken east ol Chestnut Branch and in the non-flood zone •eas of Alcyon lake Park and Betty Park. 
" Maximum concentrations rapt'8S8fd the highest concentration detected at 6 and 18 inches. The marsh muimum Includes the 12 Inch sample as wen. 

( ) • Did not exceed background. 
NO - Nol detected 
RO - Rejected data 

• AD numbers represent means excepl maximums. The mean is calculated by summing the sample concentrations within a speclflad area divided by the number of samples 
taken in the area. Duplicate samples are counted as one sample and the average ollhe two concentrations is used in calculating the mean. Nondatected 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 Sile SamplingSile Sampling Stite Sampling Site Sampling Site 

Indicator SE-G1102 & 09 SE-G5& 06 SE-07 & 08 SE-26& 27 SE-19-21 81-84 (0·61n.) 
Chemicals Mean• Max 

Mean ______ 
Max Mean Max Mean Max Mean Max 

OrganicS: (Jaglkg) (Jiglkg) (pg,1(g) (pglkg) (pg,1(g) (J1glkg) (pg,1(g) (pg/kg) (pg/kg) (pg/kg) 
Benzene 9.1 9.6 • • • • NO NO NO NO 
Chloroform NO NO NO NO NO NO NO NO 1.5 11 
biJ.(2-Chlo1081hyl)elher NO NO • • 62.5 250 NO NO NO NO 
1,2-0ic:hloroalhane NO NO NO NO NO NO NO NO NO NO 
Ethylbenzene NO NO NO NO NO NO NO_ NO"_ NO- ND 
4-Methyl-2-pentanone NO NO -No -

NO NO NO NO NO • • 
Totalxylenes NO NO NO NO NO NO 11 22 NO NO 
Toluene • * NO NO * • * • NO NO 

Metals: (111Wkg) (~) (111Wkg) (mg,1cg) (mglkg) (lllgl1<g) (mglkg) (mgt1<g) (mglkg) (rngAtg) 
Chromium 2.3 6.0 6.3 12 (2.1) 4.2 75 93 38 156 
Nickel 1.8 11 NO NO NO NO 45 70 17.1 71 
lead 39.8 187 45.2 129 (14.9) 38 951 1,440 109.1 597 
Mercury NO NO NO NO 0.06 0.12 NO NO 0.22 1.1 
Arsenic NO NO NO NO NO NO NO NO 6.6 67 
Zinc 9,4 14 18.9 36 15.3 33 853 1,090 193.2 522 

•The mean is calculated br summing the ample concentrations within a specified area divided bJ the number of samples taken In the area. Duplicate samples are counted u 
one sample and the av•age of the two concenltations is used in calculating the mean. Samples that did not pass QNQC were not lnduded In calculating the mean. Nonde-
tected chemicals were counted as zeros In calculating the mean. If on!r two samplas were collected the mean reported is actually the lowest concentration detected. 

( ) - Did not exceed background 
NO - Not detected 
• - Did nat pass ONQC 
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TABLE 1-13 

LIPARI LANDFILL INDICATOR CHEMICALS ELEVATED ABOVE BACKGROUND- LAKE AND STREAM SURFACE WATER 

Background - Straams Chestnut Branch Rabbit Run Background - lakes Alcyonlake 
Indicator Sampling Slle SW-G110?J09 Sampling Site SW-05 & 08 Sampling Site SW-07& 08 Sampling Site SW-26 & 27 Sampling Site SW-10 
Chemicals Mean• Max Mean Max Mean Max Mean Max Mean Max ------··-- ----

Organics: (J&gll) (Jag/1) (J&g/1) (pg/1) (flQII) (pg/1) (pgll) (tJQ/1) (pgll) (tJQ/1) 
Benzene NO NO NO NO NO NO NO NO NO NO 
Chloroform NO NO NO NO NO NO NO NO NO NO 
biJ(2-Chlotoethyl)ether NO NO 9.4 30 45.4 87 NO NO 7.7 12 
1.2-Dic:hloroethane NO NO NO NO NO NO NO NO NO NO 
Ethylbenzane NO NO NO NO NO NO NO NO NO NO 
4-Methyl-2-pentanone NO NO NQ _NO_ ~NO NO NO ~ NO -NO NO 

- Total xylines- NO NO NO NO NO NO NO NO NO NO 
Toluene NO NO •• * * * NO NO NO NO 

Metals: 
Chromium NO NO 2.8 14 1.0 5.8 9.7 9.8 * * Nickel 1.8 14 (1.3) 8 NO NO NO NO NO NO 
Lead 3.9 17 18.1 82 9.3 28 7 14 15 17 
Mercury NO NO NO NO NO NO NO NO 0.07 0.2 
Arsenic NO NO NO NO 1.7 10 NO NO NO NO 
Zinc 8.1 8.1 90 90 34.3 49 * * * * 
•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 tha average or tha two concentrations Is used in calculating the mean. Nondatected chemicals were counted as Z8f08 In calculating the mean. 

( ) • Old not exceed backg10und. 
NO · Not detected 
* · Old not pass OAIQC 
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lead, and zinc. Bovever, no sample exceeded the maximum value observed in 
I, 

the background samples. Mercury vas detected in the sediments dovngradient 

of the spillway. 

Rabbit Run. Organic and inorgani~ contaminants were detected in the water 

and sediments of Rabbit Run. The sites of the samples collected are illus-
, 

trated in figures 1-15 and 1-16. bis(2-Chloroethyl)ether, lead, chromium, 
1,-

zinc, and arsenic were found in the water in concentrations exceeding back-

ground levels (see tables 1-12 and 1-13), ~(2-chloroethyl)ether and mer­
cury were not detected in any of the background samples. The presence of 

!!_!(2-chloroethyl)ether in the ·sediments and surface vater indicates Rabbit 

Run has been impacted by the LiPar'i Landfill. 

Alcyon Lake. The location of sediment samples obtained for Alc:yon 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 were found in dovngradient sites, but not upgra­
dient sites. These metals vere also detected in the background subsurface 
soils. Therefore, vhile these meta~s could be transported locally to sedi­

ments by soil erosion, it is likely
1 

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 vater samples of 
I' 

Alcyon Lake along with bis(2-chloroethyl)ether. The LiPari Landfill 

appears to be contributing these contaminants, however, lead is also intro-
" duced into the lake through urban runoff and upgradient streams. Mercury 

is present at levels that violate Federal Vater Quality Criteria for sur-
,. 

face waters. 

I, 

Surface water concentrations of mercury and BCEE exceeded the human health 

criteria for consumption of fish. The risk assessment performed by the REM 
,, 

II team, hovever, vas based on assumptions for fishing specific to this 

1-67 
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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 Hollywood Dell Park from 

areas that could be affected by Alcyon Lake flooding. The collection sites 

are identified in figure 1-17. Th~, only park in which indicator organic 

compounds were detected vas Betty ~~rk (see table 1-14). Toluene and 
xylene were 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 organi: compounds an order of magnitude above back­
ground and the presence of certain PARs and pesticides in the flooded areas 

of the three parks suggests the origin of the organic contaminants cannot 

be definitely linked vi th the landfill. 

The indicator metals arsenic, chromium, nickel, lead, and zinc vere 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

~entrations of samples in the floodrprone areas exceed the background con­
centrations for nickel, lead, arsen~c, and zinc in Alcyon Park and Holly­

wood Dell Park. Only zinc vas exceeded in Betty Park. Chromium vas not 

exceeded in any of the parks. Unlike Chestnut Branch marsh where 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 fro.m 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 

~(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 water from Alcyon Lake. 

The risk assessment performtd 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 LANDRLL INDICATOR CHEMICALS ELEVATED ABOVE BACKGROUND· PARK SOILS 

Background Betty Park AlcyonPark Hollywood Dell Park 
Indicator 8.!'!'pl!!lu Sl88 8~-1_ & p~:j~~8-5 & ~ _ ~mpli~J~iles 8~31~~ ~am~~-~~~ AP-2/31415 Sampling Silas H0-1 & 2 
Chemicals &Inches 181nches Max• 6 Inches 18 Inches Max &Inches 181nches Max &Inches 181ne11es Max 

Organics: (pglkg) (pglttg) (tJglkg) (tJglkg) (tJglkg) (~g) (tJglkg) (tJglkg) (p.glkg) (IJglkg) (tJglkg) (tlglkg) 
Benzene NO NO NO NO NO NO NO NO NO NO NO NO 
Chloroform NO NO NO NO NO NO NO NO NO NO NO NO 
tii(2-Chloroelhyl)ether NO NO NO NO NO NO NO NO NO NO NO NO 
1,2-Dichloroethane NO NO NO NO NO NO NO NO NO. NO NO NO 
Ethylbanzana NO NO NO NO NO NO NO NO NO NO NO NO 
4-Methyl-2-panlanona 0.4 NO 2 NO NO NO NO NO NO NO NO NO 
Total xylenas NO NO NO NO 0.8 3.0 NO NO NO NO NO NO 
Toluene 0.2 NO 1 NO 9~3 ~~J- NO NO NO NO NO NO 

Metals: (fl9kg) (mglkg) (mg.4<g) (mglkg) (mglkg) (R9kg) (mglkg) (mglkg) (mglkg) (mglkg) (mglkg) (mglkg) 
Chron'iium 11.2 109 400 13 (22) 20 33.3 (20.8) 41 29 (47.3) 69 
Nickel NO 11.4 41 1.95 1.48 7.8 7.1 (5.5) 22 8 15.3 31 
Lead 30.7 38.4 130 (24.3) (17.1) 43 72 (28.7) 190 78.5 (23.9) 115 
Mercury NO • • NO NO NO NO NO NO NO NO NO 
Arsenic 0.8 5.5 22 1.23 NO 4.9 20.3 11.2 61 32 10.3 64 
Zinc 16.4 14.7 36 50 (9.4) 132 63.4 31.5 131 30 (9.6) 60 

• Maximum concenlrations raprasanllhe hlghasl concentration detected a1 6 and 18 Inches. 

( ) - Did no1 axcaad background 
NO - Not dalacted 

•ALL NUMBER$ REPRESENT MEANS EXCEpT MAX, The mean Is calculated by summing the sample concentrations wilhln a specified area divided by the number or samples 
taken In the area. Ouplicala samples are counted as one sample and the average of the two concentrations IS used In calculating the mean. Nondetacted chemicals were 
counted as zeros In calculating lhe mean. 
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exposure scenario. Comparable risks associated with these metals also 

exist in the background soils, indicating that the probl~m is no greater 

than in soils not impacted by the LiPari Landfill. 

Hydrogeology 

II 
The LiPari Landfill and the surrounding offsite area are underlain by 

strata dipping gently towards the southeast. The near surface stratigraphy 

consists of alternating layers of sand, silt, and clay represented by the 
Cohansey, Kirkwood, Manasquan and Vincentown Formations. Distinct zones 

have been identified in the Kirkwood and Cohansey Formations based upon 

textural differences. These units! consist of the Kirkwood Sands and Clay, 

and the upper and lower Cohansey Sands. A geologic cross-section depicting 

the stratigraphy from west 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 
flow components in the site vicinity. The low transmissivity of the 

,, 

Kirkwood, however, limits its effectiveness as a source of ground water • 

. The hydraulic connection between the Cohansey and the Kirkwood aquifers 

occurs across the Kirkwood Clay, which acts as an aquitard. The hydraulic 

gradien.t is downward under the landfill containment system and upward in 

the marsh. A conceptualization of the ground water flow pattern is found 

in figure 1-20. As is evident froml' this figure and the cross-section, the 

upper and lower 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 water dis­

charges along the seepage face east.of the landfill from the Cohansey 
I 

Sands. In addition the Cohansey/aliuvium is saturated by ground water as a 

result of the upward hydraulic gradient in the marsh. Ground water in the 

Cohansey/alluvium both east and west of Chestnut Branch flows toward the 
i 

stream. 

Ground water samples taken It the m~;rsh indicate that contamination exists 

in the Cohansey and Kirkwoo~ aquifers. Figure 1-21 shows the onsite and 

offsite ground water wells present in the study area. A summary of the 

' 
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ground Vater quality analysis Of tontaminants detected in the offsite wells 

is presented in table 1-15. The summary table lists the maximum observed 

chemical concentration for :ohansey and Kirkwood vells in the area vest of 
j, 

Chestnut Branch, east of Chestnut Branch including Bovard Avenue vells, and 

north of Rabbit Run. 

Organic compounds present in the Cohansey wells vhich 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 Kirkwood vell east of Chestnut 

Branch with 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 water/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. Widespread contamination of the 

Kirkwood Sand east of Chestnut Branch is unlikely however, since measured 

heads east of Chestnut Branch indicate flow toward the river • 

. Vater Vell Supply 

The remedial investigation concluded that water quality in the Pitman 

municipal wells and the private wells sampled is in compliance vith 

Federal Safe Drinking Vater Act stan.dards. 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 vhich potable 

water is dravn. Future contamination of the lover aquifers is remote since 

they are overlain by several confini~g layers. The sites of the private 

and public wells sampled are shovn in figure 1-22. 

1-76 
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TABLE 1-15 

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

• 
--------~~.....-::~-=-~--:---~l:'anseY._~~~~~_:_Sil~llng _SI!Jiion-;---------~:--=:-.~.....--;:-=-------..-------:;-a---

West of Chestnut Branch East of Chestnut Branch North of Rabbit Run Howard Ave. 
cP-9 c;:q·oc~ ---------=cp-:.scf'-6----cfi:&(djCP-7 CP-8 C-27 ·-c~31 .... C-32 ··-;c"'-33;;;---:c..-_=33=(dr.-) .,cp ....... •34..----... C-28 c.:ao-

CONT~ACTIABORATORV ------------------------------
---------=8=-=B=-=534~-=8:=8=539=-=88==535=-=8=::8::-::53=2=--=B:=B=53=-=1~--=Bo541 · aas29 ·aH184 i:ui-187 BG461 BH188 
IndiCator Chemicals (p.gll) (pgll) (JlWI) (Jl~) (pgll) (Jl~) (pgll) (pgll) (pgll) (p~) (pgll) 

Organics: 
Benzene 
bis(2.Chloroethyl)ether 
Chloroform 
1,2-0ichloroethane 
Ethylbenzene 
4-Methyl-2-pentanone 
Toluene 
Xylene 

Metals: 
Arsenic 
Chromium 
Lead 
Nickel 
Mercury 
Zinc 

430 5J 

3UR (6.1)R 
14R • 
• • 
(10) • 
• • 
• 94 

<20 290 

8J 
• 

10UR 12 
• 4n 
• 1,140 
• 394 
• • 
90 • 

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

8J 
66J 
8,500 

8,300 
130J 
830 

43R 
108R 
• 
103 
• 
91 

A Indicates spike sample recovery was not within control limits 
J Indicates an estimated value for tenatlvely identified compound 

38 

778 

(8.9) 
106 
• 
• 
• 
• 

U Cofi1JOUnd was analyzed for but not detected. Detection limit reported. 
• Data did not pass EPA quality assurance requirements. 

• su su su su 
10U 10U 10U 10U 
su su su su 
su su su su 

2J su su su su 
6J 10U 10U 10U 10U 
3JB su su su su 
4J su su su su 

3UR 10U 10U 10U 10U 
(9.4)R 18 41 34 268 
• • • • 231J 
(8.9) 25U 33 25U 278 
• 0.16UR0.16UA0.16UR0.75R 
• 19U 33 35 139 

I I The resuh is greater than the Instrument detection limit, but less than the detection limit required by the contract. 

~ 

0 
0 

B8512 88542 8H194 B8543 8B545 
(pgll) (pgll) (pgll) (pg/1) (Jl~) 

su 
10U 
su 
su 
su 
10U • 

68 su 
~su --

M88953 MBB776 BH492 M88799 MBB941 

(JagA) (pgn) (pgJI) (filii) (JagA) 

91 (4.3)R 10U 12 104 
147 406A 20 • 486 
• • SUR • • 
135 206 (31) 82 222 
• • 0.16UR • • 
• 88 19U • • 
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TABLE 1·15 

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

• 
Kirkwood Wells • Sampling Station 

------------:-:w-=-~-:-:J~o.-f Cx:h::-:es=-=t;::nut-._ :o:~:-:-(a=r_1e:-=o:h - -- --- - - _ EasfoLChesinut~Br:-_a-n-=ch-------=N,..,.. __ o____,_rt"""h-ot=-=R=-!i-=-bb::---:i-:-:LR=-J~Jn-=_-=_-=_-=_~-,-;;H-ow_a_rd-=-A-=-v-e-. ---
----------~K:_;:·1=0 __ ..;..:K:_;:·1_;._1 _ ____;K·12 C·29 K-14 C--K--1-6._-_-_ -_ -_ -_ -'_:K~-~8 __ _:K~·-9~---~K---.:·1:..=3 _____ _ 

CONTRACT LABORATORY 
------------=o=-=H=196=-=---=o=-=H=19:::7:----=o-,-;;H-:-::19=-=8:-----;:;BBS28-oH189-BH1=go=-----,a==H:-:-1=-=92c=---:B==H:-:-1::-:9=3----;:;B:;-;H:-:-:19=-::1:------

Indicator Chemicals (Jagll) (Jigll) (pgll) (pgll) (pg/1) (pg/1) (Jlgll) (Jlgll) (pgll) 

Organics: 
Benzene 
10(2-Chloroethyl)ether 
Chloroform 
1,2-Dichloroethane 
Ethylbenzene 
4-Methyt-2--pentanone 
Toluene 
Xylene 

25U 
13 
25U 
25U 
25U 
39J 
25U 
25U 

2600J su 
SS,OOO 10U 
s.ooou su 
14,000 su 
S,OOOU SU 
10,600 10U 
S,700 su 
s.ooou su 

100J 

8,800 

su 
10U 
su 
su 
su 
10U 
su 
su 

su 
10U 
su 
su 
su 
10U 
su 
su 

su 
10U 
su 
su 
su 
10U 
su 
su 

su 
10U 
su 
su 
su 
10U 
su 
su 

su 
10U 
su 
su 
su 
10U 
su 
su 

CONTRACT LABORATORY 
--------------------~BH~49~4:--~BH~4~~--~BH~4-:-::96=---~MBB800 B~7--BH~~~----=BH4~00=---:o=H~4~9~1---B==H489~~---------

----------l(J&gll)r::JE..:<.___;(piiCilg/I:..:L)_--U(l'~:.r_l ______ _]f(pgil)--(~ij (f1~).__ __ (.._f.l~).___;(II:Of191!1L.:L.) __ _.x:(Jl~L-) -----

Metals: 
Arsenic 
Chromium 
lead 
Nickel 
Mercury 
Zinc 

10U 
60 
• 
(38) 
0.16UR 
19U 

19 
7.8U 
SUR 
(281 
0.16UR 
220 

10U 
7.8U 
SUR 
25U 
0.16UR 
51 

R Indicates spike sample recovery was not within control limits 
J Indicates an estimated value for tenatively identified compound 
U CoqMJUnd was analyzed for but not detected. Detection limit reported. 
• Data did not pass EPA quality assurance requirements. 

3UR 
106R 
• 
n 
• 
• 

10U 
16 
SUR 
25U 
0.16UR 
19U 

10U 
20 
SUR 
(31) 
0.16UR 
19U 

II The resuft is greater than the Instrument detection limit, but less than the detection limit required by the contract. 

10U 
7.8U 
SUR 
25U 
0.16UR 
19U 

10U 
13 
SUR 
25U 
0.16UR 
19U 

10U 
16 
SUR 
25U 
0.16UR 
19U 
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Air Ouali ty 

Chestnut Branch Marsh. Volstile air emission measurements were performed 
!' 

in the marsh. The emission measurements were used to calculate the poten­

tial maximum long-term concentration at the fenceline boundary east of 

Chestnut Branch by using the Point 
11 

Area Line (PAL) and Industrial Source 

Complex Long Term (ISCLT) air models. 

The predicted concentrations at th' fenceline are listed below. 

Organic compound 

Benzene 
Toluene 
Ethyl benzene 
Xylene 
1,2-0ichloroethane 
Tetrachloroethane 
bis(2-Chloroethyl)ether 
1,1,1-Trichloroethane 
Methylene chloride 

,Maximum Long-Term
3
concentration 

---------------(~gL/~m-4----------
2.5 X 10-

6
6 

1 X 10-
1.4 X 10-: 
3.2 X 10:7 1.5 X 10 _

6 2 X 10_6 2.0 X 10_6 
2 X 10 S 
5 X 10-

The predicted concentrations of benzene, bis(2-chloroethyl)ether, and 
- -6 

1,2-dichloroethane show a potential public health risk greater than 10 

over a 70 year lifetime of exposure~ 

Landfill Gas Vents. The remedial investigation results indicated that 

emissions measured from the on-site:gas vents were within NJ Administrative 

Code air standards for toxic volatile organic substances of 0.1 lb/hr. 

Accordingly, based upon this field investigation, remediation of these 

vents does not appear warranted. A~ increase in emissions may occur during 

the implementation of batch-flushing. However, control measures to address 

that scenario will be addressed by the remedial design team. Consequently, 

the gas vents will not be discussed ::further in this offsi te feasibility 

study. 
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1.5 PUBLIC HEALTH EVALUATION 

1.5.1 BACKGROUND 

A baseline or "no action" risk assessment was 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 g.uidance 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 substant.ially to potential risks--from the large number of chemicals 

that were detected at the site. The second step is a detailed assessment 
I 

of exposures. For each exposure pathway, 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 which 

potential exposures are compared wi~h relevant health criteria to yield 

estimates of potential public health risks. 

For potential carcinogens, the risks are estimated as probabilities. A 
. k f -4 -7 .r1s range o 10 to 10 is used ~y 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 low 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 
I 

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 ~f <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 indic1tor 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 ~he 

environment are dependent upon the extent of contact between the receptors 

and the chemicals. The potential for ~xposure is influenced by vhere, 

vhen, and hov much of the chemical contaminants are released, and in their 

movement and changes in air, water, soil, and biota relative to the loca­

tion of the receptors. Although institutional or site access controls such 

as fencing exist, the public health evaluation vas performed under the 

assumption that these controls are not effective. 

The public health risks associated.vith exposure of human receptors to 

offsite LiPari indicator chemicals:are estimated based upon the following 

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 dovnvind from the leachate seep 

· area. The exposure pathways were defined using conservative assumptions 

(i.e., assumptions that tend to overestimate exposure), so that the final 
estimates of exposure vill 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 BEALTB EVALUATION CONCLUSIONS 

The total risks (carcinogenic and noncarcinogenic) associated vith the 

exposure pathways 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 concentratio, of ar$.enic detected in one soil sample in the 

marsh vest of Chestnut Braneb. Th~, results of the organic chemical samp­

ling and analysis indicate that th~ park soils have probably not been 

contaminated by the LiPari l.andfiU:. Arsenic is present in the soils of 

all three parks at concentr~tions ~~sing risks greater than 10-6 under 
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TABLE 1-16 

RISKS ASSOCIATED VITH EXPOSURE TO OFFSITE LIPARI LANDFILL INDICATOR CHEMICALS 

Exposure pathvay 

Direct contact vith soils: 
Leachate seep area 
Parks (screening assess~nt) 
Background Exposure 

to-~arsenic in local soils 

Swimming in Alcyon Lake 

Consumption of fish 
from Alcyon Lake 

Inhalation of ambient air 
near the Bovard Avenue 
security fence 

NQ - Not quantified 

Lifetime excess 
cancer risk 
(upperbound) 

10-8 2 X 
1 X 10-5 
4 X 10-6 

1 X 10-7 

5 X 10-7 

NO(a) 

Exposure scenario 

Average 

Hazard index of 
Qoncarcinogenic 
risk 

.0002 (<1) 

.1 (<1) 
NQ 

.004 <1) 

.04 (<1) 

NQ(a) 

Reasonable maximum 

Lifetime excess 
cancer risk 
{upper bound) 

10-6 4 X 
8 X 10-4 

_) X 10-4 

3 X 10-7 

4 X 10-6 

6 X 10-4 

Hazard Index of 
noncard nogeni c 
risk 

.04 (<1) 
4 
NQ 

.009 (<1) 

.3 (<1) 

.006 (<1) 

a The average scenario vas not quantified due to·the conservative assumptions used for the dispersion 
modeling and for the exposure conditions. 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. However, the lifetime excess 
I cancer risks (upper bound) posed by exposure to arsenic in park soils are 

roughly equivalent to risks posed by exposure to background soil concen­

trations under similar conditions. In Alcyon Park and Bollyvood Dell Park 

(but not Betty Park), the maximum concentration of lead could present a 
i 

diminished margin of safety for exposure 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 vould result in excess 
I 6 

lifetime cancer risk (upperbound) greater than 10- only under the assump-

tions of the reasonable maximum expbsure scenario. This scenario is 

somewhat conservative, however, due 1 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 containin' volatilized organic indicator chemi­

cals vas modeled for receptor points near Bovard Avenue and the fenceline 
east of Chestnut Branch. This preliminary modeling for screening indicated 
that a risk greater than 10-6 would result from lifetime inhalation of 

volatilized compounds, based upon th,e conditions and assumptions of the 

modeling and the conservative exposure scenario. The PBE indicated poten-
1 

tial public health risks exist for BCEE, 1-2,-dichloroethane, and benzene. 
li BCEE vas predominantly responsible for elevating the risk. The ATSDR 

(1985) indicated that based on the data reviewed 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 

term public health threats. Additi~al air monitoring vas performed by the 
i 

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 downwind residential areas (NUS 1987, 

Pritchett 1987), however th! second ~eason monitoring indicated organic 

compounds were detected including BCEE at 1 to 4 ppb (Pimentel per. comm. 
I' 

August 22, 1987) • 
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1.6 REMEDIAL ACTION CRITERIA 

SARA requires that fund-finsnced a~d enforcement remedial actions comply 
with requirements or standards under Federal and State environmental laws. 

The requirements that must be complied with are those that are le~ally 

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. 'Ifihese pertain to those cleanup 
standards, standards of coJtrol, and other substantive 
environmental protection r~~uirements, criteria, or limi ta-
t ions 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 water quality 
criteria, and Resource Cons.ervation and Recovery Act (RCRA) 
alternative concentration limits are identified as applicable 
requirements • 

o Relevant and appropriate requirements. These pertain to those 
cleanup standards, standard~ of control, and other substantive 
environmental protection requirements, criteria, or limita­
tions promulgated under Fed,ral or State law addressing prob­
lems or situations suf.ficiently similar to those encountered 
at a Superfund site. For example, RCRA regulations for cap­
ping a waste 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 

investi~ation/feasibility study for'the site progresses. For this 
I' 

identification process, it is useful to group ARAls into three general 
II 

categories: 

o Chemical specific. These requirements are usually health- or 
risk-based numbers limiting the concentration or amount of a 
chemical that may b! discharged into the ambient environment. 
They are independent of the location of the discharge, but may 
be. related to the i1tended use of the environmental media • 
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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 perticular technologies or actions. 

For the purpose of this review, cijemical- 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 actions. The NJDEP has provided a 

list of state statutes and guideUnes that may be interpreted as AJVJts 

(Gaston, 1987). 

The offsite LiPari Landfill terrain consists of undeveloped, wooded, and 
recreational land, as well as land having agricultural, residential, com-

i 
mercial, and institutional ~ses. 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 tribut,ary streams do comprise a stream corridor 

that is zoned as a preservation a~ea by the Gloucester County Planning 

Commission and the Delaware Valley Regional Planning Commission. This 

zoning is designed to protect fish and wildlife, surface water, and ground 

water from the effects of uncontrolled development leading to the destruc­

tion or pollution of habitats. Hovever, local planning commission zoning 
II 

have limited applicability with regard to the selection of remedial 

criteria for contaminated soil, surface water, sediments, and ground water 

resulting from a hazardous waste site. Consequently the remedial criteria 

will 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 o:tsite remedial alternative. This alternative 

involves the installation of extraftion and reinjection wells within the 

encapsulation system to dewtter and flush water-borne contaminants. The 

contaminated ground water will be pretreated at an onsite facility. 

Presently negotiations are being conducted with GCUA to arrange for final 
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treatment to occur at the GCUA treatment plant. The offsite feasibility 
study will screen technologies for development of an offsite collection 

system to capture any potential se,page from the onsite containment system 

that may result from the implementation of the batch-flushing alternative. 

Any contaminated ground water or surface water that is collected as part of 

an offsite remedial action or from1the offsite collection system will be 
I 

transported to the onsite treatment facility. The onsite treatment facil-
ity is being designed to treat ground water from the batch-flushing to meet 
pretreatment requirements for disc~arge 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 
.I 

already been considered as part of the 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, which 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 waste 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. However, they may be considered in deter­

mining an appropriate, protective remedy. 

Cleanup to Background 

This approach requires an e.ctensive data base of chemical concentrations in 

environmental samples to de-,elop a
1

statistically valid range of background 

concentrations. This approtch should only be applied to compounds, such as 

metals normally found in nature. For man-made compounds the cleanup level 

would become "zero," which in prac~ice means as a minimum the detection 
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limit of the analytical method in use. However, for a man-made compound 

that is persistent and widespread, an alternate cleanup levPl bas,d upon 

ambient concentrations of t~e 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:new analytical methods are developed. 

The detection limits used in the study were established under the Contract 

Laboratory Program (CLP). Although method detection limits are generally 

lower than the CLP program detectio,n limits, the latter serve as a consis­

tent guideline. Detection limits v;ary depending on the sample in accord­

ance with interferences associated in part with 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 will 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 water and surface waters. In risk 

assessment, a distinction is made between carcinogens and noncarcinogens, 

in that carcinogens are assumed to have no threshold concentration below 
I 

which a cancer risk does not exist, while noncarcinogens are assumed to 

have a "safe" threshold coneentratio.n below which there is no toxic risk. 

Therefore permissible conce~trations for carcinogens are set at "zero" 

(detection limit) while non:arcinogens may have a measurable permissible 

concentration. EPA guidance on ARARs indicates that while chemical­

specific: advisory levels su:h as carcinogenic potency factors are not 

actually ARARs, they may fa:tor significantly into the establishment of 

protective cleanup levels (Federal Register, 1987). 
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1.6.1 REVIEV OF ARARS AND OTHER REQUIREMENTS OR CRITERIA (NON-ARARS) 

This section addresses ARARi and other requirements or criteria affecting 

the selection of remedial criteria. ARARs and other requirements or 

criteria are presented with 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 is contaminated with 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 Cieanups. NJDEP has established internal 
1: 

cleanup guidelines for soil, which ¥ill be used in evaluating remedial 

plans. These guidelines presented in table 1-17, have been used when 

evaluating ECRA cleanup plans for industrial establishments, but are also 

considered by NJDEP to be ARARs for general application with remedial 

actions at hazardous waste sites (G~ston 1987). Notably these guidelines 
I 

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

The objectives guiding development and application of these guidelines are 

as follows: 

o Protect human health from risks cJue to direct contact with 
contaminated soils. 

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

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

Cleanup levels for inorgani: compounds are based upon typical New Jersey 

and United States backgroun~ levels. The guidelines are generally set at 

one to three times expected backgrou~d levels, based upon the toxicity of 
' 
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TABLE 1-17 

NJDEP GUIDELINES POR SOIL CLEANUPS 
I 

Concentration levels 

Pitman area BCRA 
Background soil Cleanup Nev Jersey United States 
uximum mean guideline bacltground background 

Chemical (ug/k.g) (ug/k.g) Cug/q) (ug/q) (ug/k.g) 

Volatile 
organics8 140 NA 1,000 NA NA 

Base-neutrals 1,400 NA 1,0,000 NA NA 

Petroleum NA NA 100,000 NA NA 
hydrocarbons 

Arsenicb 22,000 3,150 20,000 NA 1,100-16,700 

Cadmium ND ND 31,000 1,000-4,000 10-1,000 

Chromiumb 400,000 60,500 100,000 5,000-48,000 1,000-1,500,000 
I 

Copper 288,000 42,200 170,000 500-53,600 2,000-200,000 

Cyanide 1,360 113 12,000 NA 90 
I 

Leadb 130,000 34,500 250,000 to 1,000-180,000 2,000-200,000 
1,000,000 

Kercuryb 1,300 137 1,000 NA 10-4,600 

Nickelb 41,000 5,700 100,000 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 

Zinc:b 36,000 1.5,.520 250,000 4,500-168,000 10,000-3,000,000 
I' 

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 guidelines are allowed under the 

following circumstances: 

o Background concentrstions for the site are greater than the 
typical range upon vhich th.e guidelines vere based. 

o Outside sources contribute ~o the soil contamination at the 
site. 

o 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 vere developed by NJDEP using 
risk assessment methodologies based upon ingestion of soil. These action 

levels were set for three classes of compounds: 

o Volatile organic compounds.! 
I' 

o Semivolatile organi~ compou~ds. 

o Petroleum hydrocarbons • 

The 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 vi thin the mean concentration for any given metal. If 

the guideline is to apply 01 a sample-specific basis then arsenic, ni.ckel, 
I• 

and zinc are exceeded as follows: 
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Nickel - 1 station exceeds (112 mg/kg) NJDEP guideline 100 mg/kg 

Arsenic - 4 stations eltceed (27-65.5 mg/kg) NJDEP guideline 20 mg/kg 

Zinc - 2 stations exceed (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 whether a risk assessment should be performed. 

The risk assessment performed as part of the RI/FS indicated that only 

arsenic shoved a slightly elevated potential 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 guidelines if the decision is weighed on the 
I 

basis of public health risks as is i1mplied by the State's guidance 

documents. 

I 

In regard to BCEE contamination, the: need to perform a risk assessment 

would not have been require~ if NJDEP guidelines had been used in the 

strictest sense. The risk assessmen,t performed indicated BCEE emissions in 

the marsh may cause a potential public: health risk. 

The parks surrounding Alc:yon Lake are not considered to have been impacted 
by the LiPari Landfill. Nonetheless, the soil concentrations of the indi­

cator chemicals were compared with NJDEP soil cleanup guidelines. On the 

basis of the guidelines the total volatile concentration of 4 l.Jg/kg exist­

ing only in Betty Park is considerably under the 1,000 l.Jg/kg guidelines for 

total volatiles. Base-neutrals were not detected. All of the maximum 

observed metal concentrations, except for arsenic, were within NJDEP soil 

cleanup guidelines. Arsenic exceeded the 20,000 l.Jg/kg NJDEP cleanup guide­

line at one station each in Hollywood Dell Park and Alc:yon Park at both 
II 

sampling depths. Vitb the exception 'of arsenic, use of the guidelines 

indicates that these parks would not have to be remediated. However, back­

ground soils exceeded the NJDEP cri te.ria of 20,000 JJg/kg. The PHE indi.ca­

ted that both arsenic and lead exist at concentrations that under conserva­

tive assumptions could pose a potential public health risk. However, back­

ground concentrations also pose an eq~ivalent risk, indicating that the 

levels are representative of widespread conditions. 
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Background Concentrations. Surface soil samples were 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 was considered to be elevated if the downgradient 

stations were elevated above the background mean or maximum concentrations. 

Under 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 Hethodolosy. 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 

pathway for soil would assume that risks were only due to inadvertent and 

direct contact with soil. In the marsh west of Chestnut Branch, the maxi­

mum concentration of arsenic poses carcinogenic risks (upper bound) of 
4x1o-6• 

I 

Using the current EPA estimate of the cancer potency of arsenic, a target 

risk of 10-6, and the worst case mar,sh soil exposure scenarios presented in 

the PHE, a risk-based guideline of 15 mg/kg is calculated for arsenic (see 

Appendix A). The contaminated sons:~ are also a potential release source of 

chemicals to other environmental media (e.g., volatilization to air, 

erosion to surface water, or leaching and percolation to ground water). 

Public health concerns and :leanup goals will be developed to control 
I . 

potential exposures to released chemicals in air, surface water, or ground 

water. The goal of remediation based on public health risk would be to 

intercept the exposure pathJay. The pathway may be intercepted by either 

removing, destroying, containing, or'demobilizing the contaminant source. 

Arsenic has mobilized from the soil ~o surface water, 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 Land f i 11 

indicator chemical 0-6 18-24 0-6 1B-24 0-6 18-24 0-6 18-24 0-6 18-24 

Organics: (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) 
Benzene 
Toluene 1 J 
h!!(2 ~~l~~cc!h11)ether -
1,2-Dichloroethane 
Ethylbenzene 
Xylene 
4-Hethyl-2-pentanone 2 J 

/ 

Hetals: (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) 
Chromium 5.8 (3.6) 5.3 (3.51 13 RJT 102 RJT 20 R 40 R 12 R 400 R 
Nickel 11 41 RJ (161 
Lead 77.8 10.5 (41) RJ 31 RJ 11 31 13 130 
Mercury .06 UR .07 R .07 UR l.JR 
Arsenic 5.7 UR 5.6 UR 5.1 UR 5.6 UR (3.9) R 22 RJ (5.61 
Zinc 18 (5.3) 8.9 (3.01 36 RJ 20 RJ (9.41 13 [9.61 32 

Footnotes appear on last page of table. 
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LiPari Land fi 11 
indicator chemical 

Organics: 
Benzene 
Tol~el'le 
bis(2-Chloroethyl)ether 
1,2-Dichloroethane 
Ethylbenzene 
Xylene 
4-Hethyl-2-Pentanone 

Hetals: 
Chromium 
Nickel 
Lead 
Hercury 
Arsenic 
Zinc 

• 
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 

0-6 18-24 0-6 18-24 

mean a mean maximumb maximum 

(ug/kg) (ug/kg) (ug/kg) (ug/kg) 

,0.2 _o 1 0 

(mg/kg) (mg/kg) (mg/kg) (mg/kg) 
11.2 109.8 20 400 
2.2 11.4 11 41 
30.7 38.4 17.8 130 

3.1 7.8 5.7 22 
16.4 14.7 36 32 

• 

All Stations 

0-6/18-24 

mean 

(ug/kg) 

0.1 

0.2 

60.5 
5.7 
34.5 

6.4 
15.2 
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T~BLE 1-18 
(continued) 

• 
~he 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 two concen­
trations is used in calculating the mean. Samples that did not pass OA/AC were not included in calculating 
the mean. Nondetected cha.icals were 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 maxi•u• concentration. 

Laboratory Designations: 

£l~~~r.! ~~~l~z~d for but not detected in the sample. 

• Data did not pass EPA quality assurance requirements. 

(I If _!_b~ result is a val~e ~greater than or-equal to the instrument~detection limit,,~,but less than the 
contract-required detection limit, t"e 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 within EPA-specified quidelines 

J Indicates estimated value. 

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

(LiPari/26) 
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water. Volatiles have been transported to these same media as well as air • 

The transport from soil to surface yater/sediments and soil to air has been 
II 

fairly well defined. The exposure pathway from soils to ground water to 
the exposure point is compl~x, and the mechanisms of transfer of contami­

nants from soil to ground water are poorly defined. Therefore, the threat 
to ground water is seldom quantified. It was not quantified in this study 

since contamination is mainly in the Cohansey and discharges into surface 

water, where contaminant concentrat~ons have already been quantified. 

No potentially elevated risks were 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 conta~inants posing risk are widespread at equivalent 
concentrations, and the problem haslnot been definitively linked with the 
landfill. 

Ground Vater 

ARARs for ground water are listed below. The discussion in the following 
II 

section suggests that it is more appropriate to use ground water or surface 
water criteria whichever is more stringent since the ground water/surface 
water interface is in the marsh and,all water discharges to Chestnut 
Branch. 

I' National Ground Vater Protection Strategy. Under the Ground Vater 

Protection Strategy (GVPS), 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 water or ecologically vital. 

I' 

o Class 2, Current and Potent~al Sources of Drinking Vaters 
Having Other Benefi:ial Uses, includes all other ground water 
currently used or p~tentially available for drinking water or 
other beneficial uses. 

o Class 3, Ground Vatar Not Considered a Potential Source of 
Drinking Vater and 'f Limited Beneficial Use, includes saline 
or otherwise contaminated ground water beyond the level of 
cleanup currently e~ployed in public water system treatment • 

i-97 
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The ground water must not m~grate to Classes 1 or 2 or dis­
charge to surface water and cause further degradation • 

Under the national GVPS, tha Cohans~y and Kirkwood aquifers, would be 

designated as Class 2. Gro11nd water should meet drinking water standards 

or levels that protect human health. However, 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 water source in the vicinity 

of the site and its projected beneficial use is minimal because of low 
I 

yields. However, because of the edsting discharge path from the Kirkwood 

aquifer to surface waters in Chestnut Branch and Alcyon Lake, it could be 
classified as a Class 2 ground water. Ground water remediation cr.i teria 
for both the Cohansey and Kirkwood aquifers should be established to ensure 

that ground water discharged to surface water bodies meet background condi­

tions and existing surface ~ater quality criteria in accordance with desig­

nated beneficial uses. An alternatfve concentration level (ACL) consistent 
I· 

with surface water quality criteria would be appropriate for either or both 

aquifers to ensure the protection of local surface water quality • 

' 
New Jersey Ground Vater Quality Standards (NJAC7:9-6.1 et seg). The NJDEP 
has classified ground water in New Jersey in accordance with suitable 

designated uses based upon total dissolved solids (TDS) quality criteria. 

The ground water aquifers within thelstudy area of concern are the Cohansey 

and Kirkwood. These aquifers are classified as Class GV2 ground water, 

since they have a natural TDS concentration of 500 mg/1 or less. Thus they 

are considered suitable for potable,iindustrial, or agricultural water 

supply and for continual replenishment of surface waters to maintain the 

quantity and quality of the surface waters in New Jersey; and ather rea~on­

able uses. 

As a general regulation, NJJEP may require that the water quality be re­

stored or upgraded, or that contamination be contained within boundaries 

determined by NJDEP. NJDEP's decisi~n is to be guided by considering 

whether the degradation conltitutes a threat to public health or safety or 

interferes with potential or present uses of the water • 
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TABLE 1-19 

OFFSITE LIPARI LANDFILL 
REMEDIAL CRITERIA REVIEWED FOR CONTAMINATION IN GROUND WATER 
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TABLE 1-19 

OFFSITE LIPARI LANDFILL 
REMEDIAL CRITERIA REVIEWED FOR CONTAMINATION IN GROUND WATER ... ....,._ MJalm""' 
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TABLE 1-19 
OFFSITE LIPARI LANDFILL 

REMEDIAL CRITERIA REVIEWED FOR CONTAMINATION IN GROUND WATER 
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TABLE 1-19 

OFFSITE LIPARY LANDFILL 

• 
REMEDIAL CRITERIA REVIEWED FOR CONTAMINATION IN GROUND WATER 
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TABLE 1·19 
OFFSITE LIPARI LANDFILL 

• 

REMEDIAL CRITERIA REVIEWED FOR CONTAMINATION IN GROUND WATER 
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The numerical criteria of the New Jersey Ground Vater Quality Standards for 
I 

the Class GV2 ground water are list'd in table 1-19. These standards are 

considered to be applicable to setting ground water cleanup levels. 

New Jersey Pollutant Discharge Elimination System (NJPDES) (NJAC7:14-1.1 et 

seg). NJPDES values for the determination of Permit Toxic Effluent 
Limitations for the protection of potable water 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 allowable in the ground water, consistent with its 
potential use as a potable water supply. These values are not promulgated 
and thus do not have the status of ARARs; although they may be considered 
in determining an appropriate rem.edy. 

New Jersey Proposed Drinking Vater Standards. Assembly Bill A-280 (amend­
ments to the New Jersey Safe Drinking Vater Act) requires that the NJDEP 
develop MCLs for organic compounds in drinking water. These HCLs have 

recently been made public and are likely to be promulgated before the start 
of remediation. Therefore, they are proposed as relevant and appropriate 
requirements for setting ground water cleanup levels, in view of .the 
potential use of the aquifer as a ground water supply. The proposed MCLs 
are shown 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-S23), as amended in 1977. These values have the 

regulatory function of defining quality criteria for public drinking water 

supplies at the tap as specified in 40 CPR 141 and 143 of the Safe Drinking 
Vater Act. The primary standards address health considerations, while the 
secondary standards address organoleptic effects (e.g., taste, odor, 

color). The maximum contaminant level goals (MCLGs) and MCLs were 

developed to define acceptable volatile organic and inorganic concentra­

tions in drinking water that would result in no known or anticipated 

adverse health effects. In addition to addressing health factors, an HCL 

is required by law to refle~t the technical and economic feasibility of 
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removing the contaminant from the water supply. The limit set must be 

feasible, given the best available technology and t.reatment techniques. 

HCLGs are generally lower t!'lan HCLs and are solely health-based guidelines. 

For this reason, only HCLs are considered enforceable standards for drink­

ing water quality. EPA's stated po~icy is that presently only HCLs are to 

be considered relevant and appropri.te (Thomas 1987). 

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

Jersey Division of Vater Resources (DVR) has established a policy (Division 

Order No. 64) for determining ground water corrective action criteria for 

volatile organic compounds (VOCs). '1The 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 Feder3l HCLs are in group B-1. Compounds that have 

not been demonstrated to be carcinogens, but that do have State or Federal 

HCLs, are assigned to group B-2. The corrective action criteria require 
I 

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 water, and that the ambient concentration of any 
compound in group B-2 shall not exce~d its HCL in ground vater. 

Additionally, DVR 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 become available, they should be com-
1: 

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 not location-specific, a_nd are independent of 

the projected uses of grounj vater. Exemptions may be appropriate "when 

background values exceed otller corrective action criteria and sites situ­

ated on aquifers that do not have the potential to supply drinking water" 

(McCann 1986). These criteria are iritended to be evaluated alongside other 
i: 
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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 water 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 would be estimated by using appropriate toxicity and chemical 
intake data defined in EPA guidance documents and by back-calculating 

chemical concentrations for the gro~nd water. This conservative approach 

assumes low-dose additivity of carcinogenic. risk and ensures that a risk of 
10-6 will not be exceeded if the ta~get concentration are attained. This 

approach is based upon the potentia~ use of the ground water as a drinking 

water source. 

The contamination is confined to a narrow 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 water from the public water supply • 
I 

As discussed in section 1.3.6 Geology 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 water exposure to 

ground water contaminated by the LiPari Landfill is unlikely. Risk-based 
I 

guidelines are not calculated due to 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 

water discharges to surface water bodies. SARA allows the use of ACLs for 
I 

exposure points that are within the facility boundary. Points of human 

exposure outside of the facility boundary may be used if all three con­
I 

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

(I) there are known or projected points of entry of such 
ground water into surface water; 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 water in such surface water at 
the point of entry or at any point vhere there is reason 
to believe accu~ulationi of 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 between the facility boundary and all 
knovn and projected poihts of entry of such ground water 
into surface water. 

Surface Vater 

Surface water bodies in the area of the LiPari Landfill depend upon the 
1i 

ground vater and surface runoff for the total flov. The quality of the 

surface vater vill be influenced, therefore, by the quality of discharge 
I from ground water and the seepage from the landfill. As surface waters in 

the study area are contaminated, surface water criteria vould be used as 
cleanup levels, as vell as for establishing criteria for the evaluation of 

impacts of proposed remedial alternatives on surface water bodies. A 

review 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 Elim1~nation System (NJAC7: 14-1.1 et seg). 

NJPDES values for determination of Permit Toxic Effluent Limitations for 
I 

the protection of aquatic life in surface vaters are presented in table 

1-19. An environmental assessm.ent 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 artd appropriate to setting ground vater 

and leachate seepage cleanup levels. 

Nev Jersey Surface Vater Oullity Standards (NJAC7:9-4.1 et seg). Alc:yon 

Lake, Chestnut, Branch and Rabbit Run are classified as freshvater Class 2 

nontrout (FV2-NT). Under t1e NJSVOC standards, the vater quality of FV:!-NT 

waters shall be maintained to protect the existing designated uses of water 
I, 
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and protect the water from changes that are detrimental to attainment of 

designated uses [NJAC7:9-4:14(c)]. 

FV2-NT waters have designat'!d uses for maintenance, migration, and propaga­

tion of natural and established biota: primary and secondary recreation, 

industrial or agricultural ~ater supply, and public potable water supply 

after treatment as required by law. 

Toxic substances water 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, 
I cancer, behavior abnormalities, genetic: mutations, and physiological 

malfunctions. 

TABLE l-20 

SURFACE VATER QUALITY CRITERIA FOR FRESHVATER CLASS2--NONTROUT 

Maximum Maximum 
Toxic concentration Toxic concentration 

substance (ppb) substance (ppb) 

Aldren/dieldrin 0.0019 Endosulfan 0.056 
Ammonia, un-ionized8 50 Endrin 0.0023 
Total arsenic 50 Heptachlor 0.0038 
Total barium 1,000 Total lead 50 
Benzidine 0.1 I Lindane 0.080 
Total cadmium 10 Total mercury 2 
Chlordane 0.0043 PCB 0.014 
Total residual chlorine I Total selenium 10 3.0 i 

Total chromium so Total silver 50 
DDT and metabolites o.oo~o Toxaphene 0.013 

a24-hour average 

Federal Vater Ouali ty Cri teda (FVOC)'. Federal water 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 enforfeable standards with respect to the 
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Chemic:al 

Ac:enaphthene 
Acrolein 
Acrylonitrile 
Aldrin 
Alkalinity 
Ammonia Total 
~onta un-ionized 
Ailaline 
Antimony 
Arsenic: 
Arsenic(V) 
Arsenic( III) 
Asbestos 
Barium 
Benzene 
Benzidine 
Beryllium 
BHC 
bis(2-Chloroethyl)ether 
Cadmium 
Carbon tetrachloride 
Chloralkyl ethers 
Chlordane 
Chlorinated benzenes 
Chlorinated naphthalenes 
Chlorinated phenols 

1 Chlorine I 
Chloro-4 methyl-3 phenol 
Chloroform · 
Chlorophenol-2 
Chromium (VI) 

• 
TABLE 1-21 

FEDERAL V~TER QUALITY CRITERIA8 

Fresh vater aquatic: life 

Fresh acute 
criteria L.O.E.L. 

(ug/1) 

1,700 
68 

7,550 
3 

15.7 
0.092 

9,000 
360 
850 

44 

5,300 
2,500 

130 
100 

39 
35,200 

238,000 
24 

250 
1,600 

500,000 
19 
30 

28,900 
4,380 

16 

Fresh chronic: 
c:riteria L.O.E.L. 

(ug/1) 

520 
21 

2.,600 

20,000 
3.9 
0.022 

1,600 
190 
48 
40 

53 

11 

0.0043 
50 

970 
11 

1,240 
2,000 

11 

• 

Bu .. n Health 

Vater and fish 
ingestion 
(ug/1) 

20 
320 

0.058 
0.074 

146 
2.2 

30 kfl/1* 
1 mg 
0-.66 
0.12 ng 
3.7 ng 

0.03 
10 
0.4 
0.0038 ng 
0.46 ng 

0.19 

50 

Fish consumption 
only 

(ug/1) 

780 
0.65 
0.079 

45,000 
17.5 

40 
0.53 ng 

64.1 ng 

1.36 

6.94 
1.84 ng 
0.48 ng 

15.7 
0.1 
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Chemical 

Chromium (III) 
Copper 
Cyanide 
DDE 
DDT 
Demeton 
Dichlorinated ethanes 

- "Dichlorobenzenes~--c -
--· Dichlorobenzidines 

Dichloroethylene 
Dichlorophenol 2,4 
Dichloropropane 
Dichloropropene 
Dieldrin 
Dimethyl phenol 2,4 
Dinitrotoluene 2,4 
Dioxin 
Diphenylhydrazine 
Dissolved oxygen 
Endosulfan 
Endrin 
Ethylbenzene 
Fecal Coli fon 
Pluoranthene 
Guthion 
Baloethers 
Halomethanes 
Hardness 

..... Heptachlor 
Co\) Bexachlorobenzene 
Co\) 

• 
&. Jg 1-21 
(continued) 

FEDERAL V~TER QUALITY CRITERIA8 

Fresh vater aguatic life 

Fresh acute Fresh chronic 
criteria L.O.E.L. criteria L.O.E.L. 

(ug/1) (ug/1) 

1,700 210 
18 12 
22 5.2 

1,050 
1.1 0.001 

0.1 
11,800 20,000 
0h1•20•··~ . . - ~ -~·76J'~~ . 

11,600 
2,020 365 

23,000 5,700 
6,060 244 

2.5 0.0019 
2,120 

330 230 
0.01 0.0056 

270 
6,500 4,000 

0.22 0.056 
0.18 0.0023 

32,000 

3,980 
0.01 

360 122 
11,000 

0.52 0.0038 
250 30 

• 

Bu•an Health 

Vater and fish Fish consumption 
ingestion only 
(ug/1) (ug/1) 

170 mg 3,433 llg 
200 

0.024 ng 0.024 ng 

.. 400~~-~- . -- .. 2":6· .. , 
0.0103 0.0204 
0.033 1.85 

0.3 

87 14.1 Ill 
0.071 ng 0.076 ng 

400 
0.11 9.1 

0.46 ng 0.56 ng 

74 159 
1 
1.4 • 3.28 llg 

42 54 

0.19 15.7 

0.28 ng 0.29 ng 
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• 
TABLE 1-21 
(continued) 

FEDERAL VATER QUALITY CRITERIAa 

Fresh water aguatic life 

Fresh acute Fresh chronic 
criteria L.O.E.L. criteria L.O.E.L. 

Chemical (ug/1) (ug/1) 

Hexachlorobutadiene 90 9.3 
Hexachlorocyclohexane (lindane) 2 0.08 
Hexachlorocyclopentadiene 7 5.2 
Hexachlorinated Ethanes 980 540 
Iron 1,000 
Isophorone 117,000 
Lead- 8.2 3.2 
Malathion 0.1 
Manganese 
Mercury 24 0.012 
Methoxychlor 0.012 0.03 
Mirex 0.001 
Napthalene 2,300 620 
Nickel 1,800 96 
Nitrates 
Nitrobenzene 27,000 
Nitrophenols 230 150 
Nitrosamines 5,850 
Parathion 0.04 
PCBs 2 0.014 
Pentachlorinated !thanes 7,240 1,100 
Pentachlorophenol 55 3.2 
pH range 6.5-9 
Phenol 10,200 2,560 
Phthalate Esters 940 3 
Polychlorinated Diphenyl Ethers 
Polynuclear Aromatic Hydrocarbons 
Selenium 260 35 
Silver 4.1 0.12 
Solids Dissolved 

• 

Duman Health 

Vater and fish Pish consu•ption 
ingestion only 
(ug/1) (ug/1) 

0.45 50 
9.2 ng 31 ng 

260 
1.9 8.74 
0.3 Ill 
5.2 Ill 520 Ill 

50 

50 100 
144 ng 146 ng 
100 

13.4 100 
10 1111 
30 
13.4 7.65 1 
0.8 ng 1.24 ng 

0.079 ng 0.79 ng 

1.01 Ill 
5-9 
30 
15 Ill 55 Ill 

2.8 ng 31.1 ng 
10 
50 

250 Ill 
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Cheatical 

Sulfide-Hydrogen Sulfide 
TOE 
Tetrachlorinated Ethanes 
Tetrachlorobenzene 1,2,4,5 
Tetrachloroethylene 
Tetrachlorophenol 2,3,4,6 
Thallium 
Toluene 
Toxaphene 
Trichlorinated lthanes 
Trichloroethylene 
Trichlorophenol 2,4,5 
Trichlorophenol 2,4,6 
Vinyl Chloride 
Zinc 

• 
TAa......6 1-21 
(continued) 

FEDERAL VATER QUALITY CRITERIA8 

Fresh vater aquatic life 

Fresh acute 
criteria L.O.E.L. 

(ug/1) 

0.6 
9,320 

250 
5,280 

1,400 
.17,.500 

. 1.6 
18,000 
45,000 

320 

Fresh chronic 
criteria L.O.E.L. 

(ug/1) 

2 

2,400 
50 

840 

40 

0.013 
9,400 

21,900 

970 

47 

a USEPA Quality Criteria for Vater 1986 (EPA 440/5-86-001). 
* kf/1 - kilofibers/liter. 

mg - milligrams per liter. 
ng - nanograms per liter. 
L.o.E.L. - Lowest observed effect level. 

(17) 
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Buun Health 

Vater and fish 
ingestion 
(ug/1) 

38 
0.8 
1 

13 
14.3~~ .. 
0.71 ng 
0.6 
2.7 
1 
1.2 
2 
5 .. 

Fish consuaption 
only 

(ug/1) 

48 
8.85 

48 
424 Ill 

0.13 ng 
41.8 
80.7 

3.6 
525 
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intended uses of each water body. SARA requires that the Federal criteria 

be applied to cleanups where 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 water contaminants not covered by 

enforceable standards. Vater in Alcyon Lake should be protected under fish 
consumption, but not both water and fish. The lake is used only for fishing 

and not as a drinking water source. 

Background Concentrations. The background concentrations of indicator 

chemicals detected in surface wate~ were presented in table 1-13. An indi­

cator chemical was consider•d to be elevated if the downgradient stations 

vere elevated above the background 1mean or maximum concentrations. Under 

these considerations Chestnut Branch exceeded background concentrations for 
chromium, 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 Health Eva­
luation indicates that direct exposure to surface water contaminants in 

'Alcyon Lake by swimming is not likely to pose an appreciable public health 

risk. Indirect exposure to contaminants by periodic ingestion of fish from 
-6 Alcyon Lake could pose an excess c~ncer risk (upperbound) greater than 10 

due to accumulation of bis(2-chloroethyl)ether in fish tissues. Using a 

10-6 risk level, the EPA cancer potency factor for bis(2-chloroethyl)ether, 

and the worst case fish exposure scenario presented in the PRE, a risk-based 

guideline of 3 ~g/liter BCEE in su~face water is calculated (see Appendix 

A). 

A summary of the relevant and appropriate criteria for surface water is 

provided in table 1-22. BCEE exceeds FVOC for fish consumption. No other 

organic indicator chemicals were d'tected. 
II 

meet their criteria. Lead txceeds'NJSVQC. 

Arsenic, chromium, and nickel 

Lead also exceeds FVOC and 

NJPDES criteria, however, in this area background concentrations of lead 

also exceed the criteria. iercury exceeds all criteria. Zinc exceeds FVQC 

and NJPDES criteria • 
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TABLE 1-22 

SUMMARY OF SURFACE VATER CRITERIA FOR INDICATOR CHEMICALS 

Contract Proposed Vater Proposed 
Background detection NJ FVQC and fish FVQC 

Indicator •ean ux level NJPDESa SVQC chronic ingestion fish consu• 
chnical (ug/1) (ug/1) (ug/1) (ppb) (ug/1) (ug/1) (ug/1) 

Benzene NO NO 5 5,300 5,300 0.66 40 
Chlorofor• NO ND 5 28,900 1,240 0.19 15.7 
1,2-Dtchloroethane NO NO 5 
Ethyl benzene NO NO 5 32,000 1.4 mg 3.28 (JII/l) 
4-Hethyl 2-pentanone NO NO 10 
Toluene -- o - ----oNO NO s- 17,500 --=---=- -- 14.~:r~~g- 424 (q/1) 
Xylene NO NO 5 
bis(2-Chloroethyl)ether NO NO 10 1 0.03 1.36 
Arsenic NO NO 10 440 50 190 2.2 17.5 
Chromiu• NO NO 10 44 (0.29) 50 210 50 
Lead 3.9 17 5 0.75 50 3.2 50 
Mercury NO NO 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~~g 

- No criteria established. 

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

~e 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 Evaluatio1 indicat~s that sediments do not pose an appre­

ciable public health risk. No plausible scenarios for periodic human 
I 

exposures to sediments that would result in significant intakes of chemical 

contaminants were identified. 

Background Concentrations. The background concentrations of indicator 

chemicals detected in sedimants ver~.' presented in table 1-23. An indicator 
chemical vas considered to be elevated if the dovngradient stations were 

I 

elevated above the background mean or maximum concentrations. Under these 
considerations Chestnut Branch exceeded 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 were considered to 

be significant, since they were not detected in background sediments, 

whereas nickel and zinc: were detected in background sediments within the 
same order of magnitude. 

Guidelines Based upon Risk Assessment Methodologies. The public: health 
evaluation determined that sediment~ in Chestnut Branch, Rabbit Run, or 

Alcyon Lake do not pose an elevated
1

public: health risk. 

Air 

Air quality standards for the contaminants of concern are not available. 

Consequently, cleanup criteria have1been established on the basis of back­

ground or risk-based criteria. 

I 

Background Concentrations. Air emissions from the marsh exceed background. 
l . 

Furthermore, recent air monitoring by 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 nondetec:table levels. 

II 
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-~ 1-23 

INDICATOR CHEMICALS 
NATURE AND EXTENT OF EXCEEDING BACKGROUND CONCENTRA!lONS 

AND INCIDENCES OF POtENTIAL RISKS GREATER THAN 10 

Chestnut Branch Harsh Soil 

• 

Air 
Backsround Chestnut Branch Unacce~table risk concentrations 

Indicator chemical Mean* Max. He an Hax. Ingestion Inhalation 
(volatiles in soil) 

Organics: (ug/kg) (ug/kg) (ug/kg) (ug/kg) 
Benzene ND ND 12.4 100 No Yes 
1,2-D!chl~r~~th~r.~ ND ND 3.4 99 No Yes 
Ethylbenzene NO ND 16.4 160 No No 
4-Methyl-2-pentanone 0.2 2 1.7 19 No No 
Xylene ND NO 46.9 600 No No 
bis(2-Chloroethyl)ether ND ND 1094.7 7~00 No Yes 

Metals: (mg/kg) (mg/kg) (mg/kg) (mg/kg) 
Arsenic 3.2 22 10.5 65.5 Yes No 
Lead 34.6 130 95.6 424 No No 
Nickel 5.7 41 21.9 112 No No 
Zinc 15.6 36 91.5 325 No No 
Mercury * • 0.13 0.5 No No 

1sstimated volume of contaminated soil: 71,500 cubic yards (excavation belov 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 HSL); 1.2 acres (zone 3); 4.5 acres (ingestion risk). 

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

NA - Not available. 

No - Not detected. 

(27) 

(g/ml) 

10-6 2.5 X 
1.5 X 10-7 

1.4x 10-6 

NA 
10-6 3.2 X 

2.0 X 10-6 

NA 
NA 
NA 
NA 
NA 
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Indicator chemical 

Organics: 
bis(2-Chloroethyl)ether 

Hetals: 
Hercury 

Background 
Hean* Hax. 

(ug/kg) 
NO 

(mg/kg) 
ND 

(ug/kg) 
ND 

(mg/kg) 
ND 

-t.E 1-23 
(continued) 

Rabbit Run Sediments 

Rabbit Run 
Hean Hax. 

(ug/kg) 
62.5 

(mg/kg) 
0.06 

(ug/kg) 
250 

(mg/kg) 
0.12 

!t!:f.:!!:a!ed '."Jlt!me f)f contaminated sediment: 400 cubic yards. 

Alcyon Lake Sediments 

Backs round Al.cion Lake 
Indicator chemical Hean• Hax. Hean Hax. 

Organics: (ug/kg) (ug/kg) (ug/kg) (ug/kg) 
Chloroform ND ND 1.5 11 

Hetals: (mg/kg) (mg/kg) (mg/kg) (mg/kg) 
Arsenic ND ND 6.6 67 
Hercury ND NO 0.22 1.1 

Unacceptable risk 
Ingestion 

No 

No 

Unacceptable risk 
Ingestion 

No 

No 
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 within 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 which did not pass QA/QC vere not included in calculating the means. 
Nondetectable contaminants were counted as zeros in calculating the mean. 

~ (27) 
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Guidalines Based Upon Risk Assessment Methodologies 

Inhalation of volatile c:ontlminants released from the marsh vest of Chestnut 

Branch posed excess lifetim~ cancer risks (upperbound) greater than 10-6• 

The greatest potential risks were caused by exposure to BCEE. Using the EPA 

cancer potency factor for B~EE, a risk of 10-6, and the lifetime exposure 

scenario presented in the PHE, a risk-based guideline of 0.003 ~glm3 BCEE in 

ambient air of the residential neighborhoods vas calculated. Of the air 
emissions from the marsh, BCEE, benzene, and 1,2-dichloroethane were found 
to pose a potential, long-term public: health risk. The estimated guideline 

I 

air concentration levels ara below existing detection limits; therefore, 

emissions of volatile organic: compounds from the marsh should be reduced 

such that predicted concentrations af the receptors are within acceptable 
limits. 

1.6.2 REMEDIAL ACTION ARARS 

Other than SARA, the major requirements impacting the design, construction, 
jt 

and operation of remedial actions come under RCRA, the Federal Clean Vater 

~ct 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 alternatives for the offsite LiPari 
I 

Landfill are referenced below. Each i!set of requirements is applicable to 

some component of one or more remedial alternatives. The remedial action 

ARARs that apply to each candidate remedial alternative will be identified 

in section 3.0. 

RCRA and Hazardous Solid Vaste Amendment Standards 

Remedial activities that involve the excavation or removal of hazardous 
I substances, onsite manageme 1t of these substances, or removal to offsi te 

facilities must be in compliance with standards under RCRA and amendments: 

to RCRA enacted through the HSVA standards and with the requirements of the 
I' 

State standards authorized Jnder RCRA. 
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I 

The following RCRA sections appear to be applicable to the development of 

remedial alternatives for the offsite LiPari Landfill: 

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

o s\andards for Owners and Operators of Hazardous Vaste 
Treatment, Storage and Disposal Facilities (40 CFR 264), in 
particular: 

il 
Subpart B - General Facility 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 Owners 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 
Subpar~ J - Tanks I 

Subpart L - Vaste Piles 
Subpart N - Landfills 
Subpart 0 - Incinerators 
Subpart P - Thermal Treatment 
Subpart 0 - Chemical, Physical, and Biological Treatment 

o Interim Standards for Owners and Operators of New B.azardous 
Vaste Land Disposal Facilities (40 CFR 267) 

BSVA prohibits the continued land disposal of hazardous waste beyond cer­

tain specified dates, unless they m•et certain treatment standards or con­

taminant levels. Standards were established to set levels or methods of 

treatment to substantially diminishi
1 

the toxicity of the waste 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-

11 vents and dioxins) have a 43-month statutory exemption from the November 8, 

1984, enactment of HSVA. By May 8, 1990, EPA is mandated to establish 

treatment standards for typ!s of waste to quali.fy for land disposal, 

identify types of waste that will absolutely be land banned, or review 

types of waste on a case-by-case ba,is 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 establishment of standards may do so. 
I' 

New Jersey Solid and Hazardous Vaste Management Regulations (NJAC7:26-1.4 

et seq and 7:14A-4.1 et seq) 

These regulations affect all aspects of solid waste management, both on 
si_te and off site. Since New Jersey ,administers llCRA standards, State and 
Federal waste management rules must ~e compared and the more stringent 
adopted. 

Subchapters 10 through 12 of NJAC7:26\ contain requirements for construction 
and operation of hazardous waste facilities. Location of facilities is 

addressed as well as standards for tanks; surface impoundments; incinera­
tors; landfills; thermal treatment; and chemical, physical, and biological 

I . 
treatment units. Sections under NJAC7:14A address effluent and ground 

water monitoring and responses. 

New Jersey Air Pollution Control Regulations 

These regulations (NJAC 7:27-1.1 et seq) control the emissions of com-
1' 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, where they are not superseded by 

provisions of the Solid and Hazardous Vaste Management Regulations dealing 
specifically with incineration of hazardous waste. 

Subchapters 16 and 17 address the control and prohibition of air pollution 

by volatile organic substan:es and tox.ic substances, respectively. These 

regulations address the storage, handl1'ing, and direct discharge of volatile 

compounds and appear to be relevant to emissions from a ground water treat­

ment operation. Some provisions of th~ subchapters may be relevant to the 

development of schemes to c?ntrol 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 following toxic volatile 

organic substances (TVOS) i~ 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) 
1,1,2,2-Tetrachloro.thane (Tetrachloroethane) 
Tetrachloroethene (~~rchloroethene) 
1,1,2-Trichloroethane (Vinyl trichloride) 
Trichloroethylene (~;richloroethene) 

New Jersey Pollutant Discharge Elimination System (NJAC 7: 14A-1.1 et seg) 

Several of the remedial alternatives to be evaluated will consider ground 

water reinjection as a mechanism t~ divert ground water flow or as part of 

a ground water flush and tr-eat optijon. Ground water reinjection will be 

governed by a NJPDES permit. The ~:tate's authority to regulate reinjection 
I 

·of ground water is derived from the. New Jersey Vater Pollution Control #oct 
I 

and is in compliance with the National 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. 

New Jersey State Soil Conservation ;committee (SCC) 

Guidelines for construction activit,ies in which soil is disturbed or where 

surface water bodies may be impacted are regulated by the sec. The guide­

lines will be particularly relevant to any remedial activities in the 

offsi te area. 

USDOT and NJDOT Hazardous Htterial Transportation Rules. Offsite trans­

portation of hazardous materials wip be governed by Federal and State 
I . 

Department of Transportatio1 (DOT) regulations. These requirements are 
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incorporated by reference into RCRA regulations and the New Jersey Solid 

and Hazardous Vaste Management regulations. 

A permit would be needed to generate or transport hazardous solids, 
liquids, or sludges. The LiPari Landfill is technically considered a 

"generator" because it is the source of hazardous waste or materials that 

may be transported off site for disposal. Generator requirements are found 

under 49 CFR 172 and 177, 40 CFR 263, •nd NJAC 7~26-7.1 et seq. 

II. 
NJDEP administers both RCRA and USDqT regulations. Vaste transported out 

of the State must be handled by a licensed hauler/transporter, who 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 with State and Federal regu­

lations on driver training; waste identification; container marking, label-
1 

ing, and placarding; and transport plapers. 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 workers implementing the remedial alterna­
tives. Of particular concern will b.e exposures to particulates and VOCs in 

the air, as well as direct contact with contaminated materials and 

hazardous chemicals used in t rea tmen 1t processes. 

SARA requires that the Secretary of Labor promulgate standards for the 

health and safety protection of employees engaged in hazardous waste 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 the1, hazardous waste operations are governed by 

interim regulations that prlvided no less protection for workers, employed 

contractors, and emergency response workers than the protections contained 

in the Occupational Safety tnd Health Guidance Manual for Hazardous Vaste 

Site Activities (NlOSH 1985) and existing standards under the Occupational 

Safety and Health Act of 1970, found lin 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, water, 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 water 
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 spillway. In addition, an 
.estimate of the total volume of contaminated media requiring treatment is 

provided. Several samples were taken during the offsite remed~al 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 eoncentrations, 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 were established from the analytical 

results of surface soil, sediments, surface water, and ground water from 

background (upgradient) locat.ions in the vicinity of the offsite LiPari 

Landfill area. Analytical results of the samples from potentially impacted 

areas were compared against background values given in section 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. Nev 
Jersey soil cleanup criteria are ge~erally set based upon one-to-three 

times expected background levels. 

The public health evaluation only estimated risks associated with certain 

exposure scenarios for indi~ator chemicals. This approach vas taken 

because remedial actions that could effectively remove or treat the indi­

cator chemicals would also remove o, treat other contaminants. The 
indicator chemicals are representative of a full range of chemicals with 

various physical characteristics. These properties are important to 
knowing the effectiveness of specifi,c treatment processes. If the public 

I 
health evaluation indicated that a particular contaminant in a media posed 

~ public health risk, only then vas an upper-limit concentration cal­

culated. These upper limits are considered to be the risk-based cleanup 

guideline. 

Chestnut Branch Harsh 

The remedial investigation report indicated that soil is contaminated with 

the organics benzene, BCEE, 1,2-dich,loroethane, ethylbenzene, 4-methyl-

2-pentanone, toluene, and xylenes (total), as well 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 vith the inhalation of a 

predicted concentration of these contaminants at the marsh fenceline and 

along Bovard Avenue homes. Of all the contaminants, only arsenic poses a 

risk due to ingestion. Hov!ver, the 1'risks due to arsenic are no greater 

than risks in background soil. Consequently, the most significant risk 

associated with the marsh s'il are those associated with volatile 
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emissions. On the basis of NJDEP sQil cleanup guidelines remediation of 
marsh soil is probably not required with the exception of arsenic, since it 

exceeds the maximum observe~, but not the mean observed, NJDEP cleanup 

guideline for arsenic. Volume estimates of contaminated soil were based 

upon cleanup to background or deteclion limit specification if the compound 

vas not detected in background soil~' 

The volume of contaminated soil present in the marsh area vas calculated on 
the basis of figure 1-23. The soil samples taken in the marsh were gener­
ally not greater than 18 to 24 inches in depth. Consequently, to determine 
the maximum depth of soil that could potentialiy be contaminated, the 

ground water data were also used to define maximum depth. The ground water 

contamination will be discussed in more detail in subsequent paragraphs. 
Vhat is important to discuss with r.gard to soil contamination, however, is 

I 

the contamination of the Cohansey aquifer. The marsh has an alluvial top-
soil layer along the stream banks which vas sampled; the samples did not 
extend beyond 24 inches. 

The top soil is organically rich an~, as such, is adsorptive and likely to 

retain contaminants on the soil particles. Leachate seepage has probably 

contaminated the Cohansey Sand/alluvium and Kirkwood Clay. The remedial 

investigation determined that Kirkwood Clay did not exist in areas north of 

the landfill near Chestnut Branch; therefore, any sort of remedial action 
I' would have to reflect this fact. In areas where no Kirkwood Clay exists, 

the alluvial soil layer is resting over the Kirkwood Sands. Under the 
assumption that only the Cohansey Sands and alluvium are contaminated, the 

volume of contaminated soil is esti~ated to be approximately 71,500 cubic 

yards. This volume in Chestnut Bra~ch marsh vas estimated from the approx­

imate seepage face at 96 feet (HSL) 'to the bank of Chestnut Branch using 

figure 1-23. The results of the calculations are presented below in table 

1-24. However, these volume estimates represent the maximum theoretical 

quantity of contaminated soil, limi Hng the areas to consider for remedia-
l ~ 

tion. Actual excavation volumes would be less due to considerations of 
I 

Chestnut Branch, the offsit! collection system, and the clay barrier to the 

Kirkwood aquifer • 
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TABLE 1-24 

ESTIMATED VOLUME OF CONTAMINATED SOIL IN CHESTNUT BRANCH MARSH 

Hap Marsh2Area = Depth to Kirkwood Clay1 Volume3 area (ft ) (ft) (ft ) 

A 43,906 10 439,060 
8 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. 

ii 
On the basis of volume est.hates of 1~oils posing risk due to inhalation of 
volatiles, zone No. 3 shown in figur:e 1-24 was identified as contributing the 

I, 

greatest emission rates. Consequent:ly, the volume of soil identified for reme-
diation on the basis of inhalation r:isks 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 will continue to 
' 

occur. Over time the flush water will contain lower concentrations of 
contaminants. An estimate of the ti~e frame required to naturally remediate 

I 

the soils is unknown. It will depend on flushing, volatilization, and 
1, 

physical and biological degradation rates. The PRE provided a theoretical 
estimate nf the time required to volatilize chemicals from the marsh ranging 
from 3-4 days for some to a few months for compounds such as BCEE after 
leachate seepage is controlled. However, these are only gross estimates, the 

actual rates will probably ~ary (COM 1987). 

The lake and streams rapid turn-over rate of 2 to 3 weeks is expected to re­

sult in the displacement of the cont~minated water in these surface water 
. I' 

I 

bodies. Consequently, the long-term ;remediation for these surface water 
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bodies is contingent upon remediation at the discharge source (i.e., seepage 

across slurry vall as well as ground water). Leachate seepage rates were 

calculated to identify the ~olumes necessary to design the offsite collection 

system. These estimates ar~ discussed subsequently within this section. 

Chestnut Branch 

As previously discussed, contaminated surface waters will be displaced even­

tually in accordance with the strealils rapid turnover rate; thus surface water 

remediation will not be considered further. Discharge to surface water should 
I! 

meet surface water quality criterial,identified in section 1.6. The data do 

not indicate that the strea~'s sediments are contaminated. This may be attri­
buted in part to the flow rate that varies between 900 and 4,400 gallons per 

minute (gpm) and is in comparison to Alcyon Lake, much faster. The lesser 

retention time, contaminants and potentially greater seasonal erosion of 

stream bottom sediments may accountifor less opportunity for contaminated sedi-
1 ment to accumulate. Under the scenarios for the potential public uses assoc:ia-
1 

ted with streams such as Chestnut Branch and Rabbit Run, the public health 

evaluation did not identify potential risks associated with either surface 

water or sediments. Since neither contamination above background level nor 
potential health risk occurs in Chestnut Branch, the stream between Lost Lake 

Run and Alcyon Lake does not require remediation and, therefore, it is not 

considered in this feasibility stud~ for remedial action. However, additional 
,, 

sampling should be performed in this area, particularly between Lost Lake Run 

and Rabbit Run subsequent to any re.edial action taken in the marsh. Soil dis­

turbance during remediation in the marsh may contaminate the stream sediments. 

The area of Chestnut Branch below the lake spillway has stream sediments con­

taminated vitb metals above backgro~nd. Remediation of this area will thus be 

considered. The assumption is that '!contamination exists as far as the last 

sample location (SE-03) tak!n in the vicinity of this spillway and that conta­

mination is relatively shallow. A volume of 850 cubic yards will be consi­

dered for remediation; basej on a cross-sectional area 1 foot deep and 9 feet 

vide. 
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Rabbit Run 

The presence of c:ontaminanu in Rabbit Run sediments appears to be due to 
contaminant migration that ?ccurred prior to the installation of the slurry 
vall, and persistence due to intermittent and lov flov in the stream. Unlike 
Chestnut Branch, stream flo~ in Rabbit Run is seasonally intermittent. Indi­

cator chemicals found in Rabbit Run sediments were 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 vith the LiPari Landfill. As previously indicated, pub­
lic health risks associated vith Rabbit Run vere not identified; thus volume 

I' 

estimates based upon risk alone vere•not 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 stream, 
vhich is approximately 1,20•.) feet• The volume of contamination vas estimated 
to be 400 cubic yards based upon a cross-sectional area 3 feet vide and 3 feet 
deep. 

Alcyon Lake 

The remedial investigation report indicated that surface vater vas contami­
nated vith BCEE. Any remedial action that prevents further leachate seepage 

from discharging into Chestnut Branch and Rabbit Run vill then eliminate the 

contamination in Alcyon Lake. The lake's contaminants should be discharg~d in 
accordance vith its rapid turnover rate, vhich is estimated to be 2 to 3 weeks. 

The organic indicator chemi:al most expected to be observed in lake sediments 

vas BCEE. Several otber co~taminants observed in the marsh could presumably 

be transported in soil particles generated as part of the normal erosion 
process in the marsh. Bovever, all o.f the other organic contaminants in the 

I 

marsh are relatively more V)latile than BCEE. The organic contaminants includ-

ing BCEE, hovever, have less of an affinity for natural organic-rich sediments 

than the contaminants such ts polycyclic: aromatic hydrocarbons, pesticides, 
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and phthlates, which were detected i6 lake sediments, but have not been defi­
nitively associated with the landfil~. Furthermore, BCEE is relatively more 

soluble than the other contaminants observed in the sediments. Therefore, it ,, 

is not unexpected that BCEE or other organic indicator chemicals are not 
il 

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 organic contaminants. The remedial inves-

1: 

tigation found that only arsenic and mercury were detected above background in 
I Alcyon Lake sediments. They were undetected in Glen Lake, a background lake, 

and in the upgradient streams. All other metal contaminants were within the 

same order of magnitude or less than. background lake sediments. Interes­
tingly, lead and zinc were ~uch higher in the background lake, but they were 

not higher than the mean concentrations for the streams. The public health 
evaluation did not identify any risks associated with ingestion of sediments 
under conditions where they would be' resuspended in the water column. Cleanup 
to background were used to estimate contaminated soil volumes. 

The surface of the lake was estimated at 14.6 acres by the REM II remedial 
I 

investigation team. Because previous surface estimates were as much as 19 

acres, this number will be used for conservative estimates of contamination. 

The volume estimates were based upon the assumption that the entire muck layer 
is contaminated. The muck layer is ~efined as all the organic matter and sedi­
ment down 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 well as in the 

marsh. The muck layer vas assumed t,o be contaminated as long as either 

arsenic or mercury vas detected at any level. The soil borings essentially 
I 

indicated that arsenic or mercury is distributed throughout the lake's sedi-
1 

ment. Figure 1-25 illustrates an isopach map of muck thickness. On the basis 
of the isopach map and a surface ar •• of 19 acres, a volume estimate of 

139,500 cubic yards is estiDated fori 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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Area 

I 
II 
III 
IV 
v 
VI 
VII 
VIII 
IX 
X 

TAB~ 1-25 

ALCYON LAKE AREA AND VOLUME ESTIMATES OF CONTAMINATED SEDIMENTS8 

Sur~ace 
(ft ) 

482,514 
15,229 
23,505 
64,556 
14,070 
15,229 
44,610 
51,645 
57,521 
58,680 

827,559 
or 

19 acres 

ft2 

Depth 
(ft) 

4.5 
4.0 
5.0 
5.0 
6.0 
2.0 
3.0 
4.0 
5.0 
6.0 

Vol~1.11e 
(ft ) 

2,171,313 
60,916 

117,525 
322,780 
84,420 
30,458 

133,830 
206,580 
287,605 
352,080 

3,767,507 tt3 
or 

139,500 yd3 

~he 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 were not detect.d in either the sediments or surface water 
I 

from the background lake or upgradient streams, these metals are present in 
' . 

background soils east of Chestnut Branch. These metals could conceivably be 

transported from background soil pa~ticles during periods of intense rain, 
I 

which is conducive to erosion. However, mercury vas detected in only one 
subsurface (18"-24") sample. Furthermore the data indicate that the presence 

I' 
of these metals in the Chestnut Branch marsh appears to indicate that the 

I 
marsh is the most likely so~rce contributing to arsenic and mercury contami-
nation in Alcyon Lake. Thus the cohclusion that these lake sediments have 

I 
potentially been impacted by the lafdfill and therefore, should be considered 
for remediation. Other metals (e.g~ lead and zinc) present in Alcyon Lake may 

i, 
also be contributed via sources oth~r than the landfill. Consequently, reme-
dial action may not be appropriate ~ntil a watershed management program is 

' implemented to minimize continued discharge from nonpoint sources. 
I· 

Parks 

I 

The remedial investigation report concluded that a potential transport pathway 
I 

does exist, that could contribute to contamination of the park soils. How-
ever, BCEE, the strongest indicator!: chemical associated with the LiPari Land-

I 

fill vas not detected in the park s9ils. Furthermore, organic or inorganic 
contaminants that were detected in ~he parks were also detected within an 

I order of magnitude of background co~centrations or less in upgradient surface 
water, sediment, or soil sampling site. The public health evaluation identi­

l! 
fied potential risks due to the presence of lead and arsenic in the soils. 

I . . 
However, the risks are not consider'd to be greater than those associated with 
background soils. Therefore, remediation of the parks will not be considered 

in this feasibility study, since th~ parks have not been considered to have 
I 

been impacted, as demonstrated by li.ck of significant contamination above back-
!, 

ground, or public health risks greater than for background areas. 

1. 8 REMEDIAL ACTION OBJECT!VES 

1: 

I The remedial action objectiles under SARA state that ."Alternatives must be 

protective of human health and the rnvironment." In addition, a remedial 

action must meet or exceed ~applicarle or relevant and appropriate require-
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ments" (ARARs). The ARARs specific to the offsi te LiPari Landfill vere 

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 

I no specific ARARs for a chemical or given situation, the PHE can be used to 
develop risk-based cleanup guidelines. The PHE determined whether the exist­

ing air, soil, and ground vater concentrations pose public health risk. Soil-
,, 

leachability rate data vould be required to determine concentration levels of 

the chemicals of concern that can leach into the ground vater without posing a 

risk, therefore these risks vere not calculated. 

Potential public health risks vere found in dovngradient areas that may have 
been impacted by the LiPari Landfill as demonstrated by proven transport path­
ways 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 vith potential health risks via ingestion of the 

fish • 

I 

Consequently, a no-action alternative vould not meet the remedial action objec-
tives required to protect public health and the environment. To meet the reme­
dial action objectives, contaminant concentrations 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 well as the environment (i.e. terrestrial, aquatic, atmospheric). 

As previously discussed, the PBE vill be used to determine public health risk-
' 

based guideline. Existing statutory laws and guidelines serve to protect the 
biotic environment. The NJPDES sets limits to protect aquatic life in surface 

waters, the NJSVQS FV2-NT w.aters have designated uses for maintenance, migra­

tion, and propagation of natural and established biota. The Federal Vater 

Quality Criteria vere devellped 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 envir)nmental impact. 

To meet the remedial action objectives (meet or exceed ARARs and protect pub­
lie health and the environm9nt), the chemicals existing in the offsite LiPari 
Landfill area must be treated to reduce their toxicity, mobility, or volume, 

or the exposure pathway must be circumvented to prevent exposure by control­

ling the source or the receptor. Under SARA, the following objectives must be 

considered in developing remedial action alternati.ves. 

I' o Providing a permane,t solut:ion so that long-term management 
including operation.s, maint'enance, or monitoring is not 
required. 1 

o Using a treatment technology as a principal element to per­
manently and significantly reduce toxicity, mobility, or 
volume. The alternative should use innovative or resource 
recovery technologies to tne maximum extent possible if they 
show sufficient promise of providing a permanent solution when 
existing technologies will not. 

o Using containment vi th little or no treatment, which provides 
protection of human health and the environment by preventing 
exposure or reducing mobili.ty of the contaminated waste. 

o Following a no action alternative. 

The remedial action goals provided within these categories are not mutually 

exclusive. In fact, alternatives ~ay be developed that incorporate the 

goals of more than one remedial aet:io~ category. 

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

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

(12) 
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2.0 SCREENING OF REMEDIAL TECHNOLOGIES 

The environmental and public health: risks posed by the presence of con­

taminated soil and ground W3ter in the offsite LiPari Landfill study area 

may be reduced or eliminated by plaFing barriers along the route available 

for human exposure or by treating contaminated soil and ground water 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 water will not since ground water 
treatment technologies were previously e.xamined in the Onsi te Feasibility 

Study (CDH, 1985). It is assumed that seepage from the LiPari Landfill 
slurry wall during the flushing ope 1~ation as well as ground water recovered 

from the Kirkwood Aquifer will be transported for treatment to the onsite 

pretreatment facility currently under design. Therefore, various 

technologies available for ground water recovery have been addressed. 

I' Technologies listed in table 2-1 were selected because of their potential 

use in developing alternatives to meet the remedial action objectives 
I 

defined in section 1.7. They have been grouped into general response cate-
' gories for technical screening. Each candidate remedial action may in-

corporate technologies from several, response categories. 

Soil Hedia 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 walls, caps) to reduce or eliminate 

exposure or the mobility of the waste so as to protect public health and 

the environment. A ground ~ater 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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I. 

II. 

TABLE 2-1 I . 
I 

CANDIDATE REMEDIAL TECHNOLOGIES FOR TECHNICAL SCREENING 

Source Control and Contaibment 

A. Surface Capping 
B. In-situ Control of Sediments 
c. In-situ Bottom Liners 
D. Sheet Piles 
B. Slurry Valls 
P. Grout Curtains 
G. Synthetic Membrane Li.:Sers 
B. Pumping Vells 
I. Passive Collection Systems 

Insitu Treatment 

A. Solidification/Fixation 
-- Cement 
-- Thermoplastics 
-- Organic Polymers 
-- Metal Organo-Chemical Fixation 

B. Chemical Oxidation 
c. Biodegradation 
D. Soil Flushing 
E. Enhanced Volatilization 

-- Vacuum Vapor Extraction 
-- Thermal Vapor Extr~ction 

F. Delivery and Recovery :Technologies 

III. Treatment 

A. Excavation 
B. Dredging 
C. Soil Staging 
D. Incineration 
E. Enhanced volatilizatioh 
P. Cement/Lime-based Fixative 
G. Vitrification 
B. Soil Vashing 
I. Bioreclamation 

IV. Construct Nev Landfill for Disposal 

A. 

•• 
Construct Landfill i 
Construct Landfill over Existing LiPari Landfill cap 

v. Disposal at Existing RCRA Facility 

VI. Disposal as a non-hazardous material 

VII. Offsite Collection System 
I 

II 

VIII. Ground Vater Recovery Systems 

(LiPari/8) 
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In-Situ Treatment - Using these te'chnologies, contaminated soil (sediments) 

would be chemically, physically, or biologically treated in place to 

reduce contaminant levels. In situ treatment minimizes the need for 

extensive soil disturbances, such ~s excavation, and is in itself a means 

to reduce public risk due to unnecessary exposures. A ground water 

monitoring program would also be implemented to track any future 

contaminant movement from the site. 

Treatment - Using these technologies, contaminated soil (sediments) is 
excavated and then chemically, phy~ically, or biologically treated onsite 

to reduce contaminants to whatever level is technically feasible. If low 
enough levels can be achieved, thei 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 treatment, the soil would be returned to 
r . 

the site for containment with 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 groun~ water monitoring program would be 
implemented to track any future residual contaminant movement from the 

site. 

Disposal on Newly Constructed Landfill - Contaminated soil (sediments) 

would be excavated to allow the co~struction of a secured landfill meeting 

RCRA, BSVA, and state requirementsl The contaminated soil would 

subsequently be disposed into the nev landfill for long-term containment. 
I 

A ground water monitoring program would be implemented to track contaminant 

movement from the site in accordan~e with ICRA monitoring requirements. 

Disposal at Existing ICRA Facility~- Contaminated soil (sediments) wo11lfi be 

either excavated and subsequently chemically, physically, or biologically 

treated at an offsite RCRA-permitted facility; excavated and transported to 

a temporary storage facilitJ until.final disposition of the waste is iden­

tified; or excavated and disposed .t an offsite RCRA-permitted facility • 
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Ground Vater Hedia Response Actions 

Offsite Collection System - In accordance with the September 1985 Record of 

Decision for the Onsite LiPari Landfill, an offsite collection system will 

be installed to collect seepage from the north and northeast section of the 

landfill slurry vall. The system will be designed to collect any excess 

seepage through the slurry vall that, may result from the batch-flushing 
I remedial action. The seepa3e water will 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 address the offsite areas of concern, 

namely, the Chestnut Branch marsh, Rabbit Run, and Alcyon Lake. 

Ground Vater Recovery Syste! - In this response, contaminated ground water 
from the Kirkwood Aquifer is recover~d for treatment in the onsite LiPari 
Landfill ground water pretreatment facility. 

Bach of the technologies under consideration in the aforementioned response 

actions will be briefly described and screened for their technical 

feasibility, impacts to public health and the environment, insti t·utional 

constraints and acceptability, and r~lative cost-effectiveness. A summary 

table will be provided at the end of .the screening to ident.ify the 

advantages and disadvantages as a justification 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 the technical screening, technologies must be 

feasible for the location a:td must represent a reliable means of addressing 

the problem. The criterh considered in the technical screening process 

include reliability, abilit{ 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 water and prevent 

direct exposure to the public. Typical technologies include structural 

barriers such as surface caps, mechanical barriers such as adjustment of 
the ground water table, and solidification of the wastes and contaminated 

soil. This section gives a description of the aforementioned technologies 
and technically screens the alternaUves to be considered for isolation of 
the contaminated soils in the marsh area and contaminated sediments in 
Rabbit Run and Alcyon Lake. 

The two major categories presented are horizontal and vertical barriers. 

Horizontal barriers include surface or bottom seals. Vertical barriers 
include slurry walls, sheet piling, grout curtains, and impermeable 
membrane liners. 

Marsh Soil Capping 

Capping is usually a necessary optiJn for the remediation of a site where 

~aterials are left in place. It is j:often used in conjunction vi th other 

containment/encapsulation technologies in order to isolat~ contaminated 
i 

areas. The primary purpose of a cap is to minimize infiltration of rain 

water and preclude contact with the emplaced wastes. 

The use of surface capping in the offsite marsh area will be evaluated as a 
technology for physically isolating the soils to minimize the risks.to the 

surrounding public:. Two types of cover systems are evaluated for use in a 

containment remedial alternative. The first cover system involves total 

encapsulation of the marsh area with an impermeable cover system consisting 

generally of a combination of natura~l and synthetic geomembranes. The 
I 

second type of cover system is a per:meable cover system consisting of soil 
I 

placement in the marsh area. Both c:,overs could be used to minimize risks 

associated with direct c:onuct, inge'stion of soils, and inhalation of 

volatiles emitted from the ursh soil. These two types of cover systems 

are discussed below • 
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Impermeable cover. Impermeable covers comprise two basic designs: multi­

layered and single-layered caps. The multilayered caps are required by the 

RCRA land disposal regulati~ns of 40 CFR 264, subparts K through N. How­

ever, a single-layered cap ~ay be acceptable when a site is being tempor­

arily covered, in an area wnere evapotranspiration far exceeds rainfall and 

there is little or no groun~ water, or when there is absolute assurance 

that the integrity of such a cap will be continuously maintained. Use of a 

single layer cap will be considered only on the assumption that the cap 

would 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 u~ually 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 antici~ated soil loss. The drainage layer 
should consist of material vith greater than 10-3 em/sec permeability in 

order to minimize contact of infiltrating rain water with the low permeabi­
lity s~pportive layer. The low permeability layer can be composed singly 

or in combination with natural soil, admix soil, or a geomembrane liner. 

1 -7 RCRA regu ations specify permeabilities of less than or equal to 10 

em/sec for the cap. Vhen a single-layered cap is appropriate any of the 

low permeability materials mentioned, above can be used. Natural soil and 

admixes are not recommended, howeve~,, because they are disrupted by the 
freeze/thaw cycle and because exposu:re to drying causes them to shrink and 

crack. The thickness of these liners is dependent on the amount of 

anticipated settling and the local weather conditions. The equipment and 

technology required to install both multi- and single layer caps a surface 

cap are widely available in the construction industry. Finally, it should 

be noted that where generation of ga.es within the contained site is 

likely, a gas collection and vent sy~tem should always be incorporated. 

The vented g-as should be monitored and treated if emissions exceed state or 
federal regulations. 
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Use of an impermeable cover systemi.in the marsh area would consist of a 

multilayered cap with a vegetative·layer, drainage layer, and low permeabi­

lity layer. The top layer consist~ of a vegetative cover of topsoil 6 

inches thick, below which lie 18 inches of vegetative baling soil underlain 

by a filter fabric and a 1-foot-thick sand drainage layer. 

The bottom lov-permeabili ty zon.e 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 

weight of the cap. Sands and gravel present in the marsh area may be 

combined with 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 low permeability layer in the marsh 

since it would not be possible to adequately compact the clay to achieve 

the low permeability necess~ry. Use of a geomembrane will also reduce the 

cap thickness, a positive feature since excess thickness would displace 

water volume capacity in the marsh creating a flood problem. 

Properly designed hydraulic control systems would need to be incorporated 

·to alleviate the upward 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 water 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 system. 

Encapsulating the marsh areJ would not eliminate the flow of water to the 

stream banks. However, nat~ral flushing would be minimized since precipi­

tation would be diverted. The encapsulation system will direct surface 
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water in a different direction. If a multilayered c:ap is used, the ele­

vation of the marsh area would be raised by approximately 3 feet, thus 

displacing some water volum~ capacity in the marsh. Consequently, proper 

flood control systems would need to be designed to control flooding east of 
I 

Chestnut Branch. However, this would not be necessary if an equal volume 

of soil would have to be rnoved to properly place the cap over the marsh 
soil surface. This technology will be retained for further screening in 

,, 

this feasibility study. 

Permeable Cover. This alternative, like the impermeable cover system, 
I would reduce the risk to the surrounding 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 with 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 clea? soil from the existing marsh soil. 

It is assumed that ground water from the Cohansey Aquifer (i.e. leachate 

seepage from the slurry wall) will.be collected in the offsite collection 

·system for treatment. The heads would be lowered during operation of the 

offsite collection system, making ~econtamination of upper soils unlikely. 
The uncontaminated ground water would be able to fluctuate in level, and 

it, along with natural rainfall, would assist in flushing the more readily 

water transportable contaminants present in the marsh area. The organic: 

indicator chemicals of concern would in all probability be readily flushed 

since they do not adsorb strongly to soil, however, the indicator metals 

would 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 maint-enance is required for this type of cover 

system. This type of eover would have to be graded so as to incorporate 

proper surface runoff contr,l 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 screening. 

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 will be released. Two 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 supJ)ressed and controlled with water-based 

foam systems. One such foa~ 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 ~ndfill site in Jersey City, New Jersey 

as part of an NJOEP remedial action. These systems consist of application 

equipment, water, foam concentrates, and stabilizers. These foams are used 
directly in the active zone of soilldisturbance (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 suppress.s vapors for at least 20 minutes when 

applied at a thickness of one inch. The longterm foam suppresses vapors 

for 24 hours or more when applied a~ 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 weather 

or temperature inversions coinciding with active soil grading activities. 

The foams have been effective at suppressing volatile representatives from 

a wide variety of chemical compounds including aromatic hydrocarbons and 

ethers. Their effectiveness on bis(2-chloroethyl)ether has not been 

specifically tested, but they are anticipated to be effective since they 

have been shown to be so for the general class of ethers. This technology 

will be retained sinc:e it c1n be utilized during implementation of several 

types of remedial actions t1at result in soil disturbance • 
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Tents. Tentlike covers should be considered when there is a need for 

temporary control of volatile emissions during soil disturbing activities 

(figure 2-2). Large equipment c:an function within the confines of the 
tents, which are maintained under negative pressure. The air is passed 

I 

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 foa,ms. Such tents, (or bubble structures, 
I 

as generally described) have been used at hazardous waste 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 
• L 

that will be retained for consideration 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 water­

way. These measures may include caps or in situ grouting. 

Contaminated sediments may be contained and/or controlled ~ ~ by the 
use of cover materials designed to minimize 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 with 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 with a high water-to-solids ratio, a permeable gPomembrane liner 

vould be installed over the muck layer to stabilize these sediments before 
I 

application of the clay layu. The clay layer would be approximately 2 

feet thick and would 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 allow compaction of t~e clay layer will require a large volume 

of backfill, which along with the .clay layer, will considerably increase 

the cap thickness and reduce the lake depth. In the second approach, 

concrete, quicklime, or gro~t is mixed with the contaminated sediments to 

fix the sediments. Hixing :an be !'accomplished using rubber-tire or 

crawler-type rotor or trencher mixing equipment. Both approaches require 

draining the lake, but incorporate technologies that are considered feas­

ible for the site and will theref~re be retained for further screening. 

However, they will have environme~tal 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 with the decomposition of the bottom organic matter. 

Odor suppressors such as those normally used in municipal landfills may be 

used. Sealing methods that do not. include flow diversion would eliminate 
the problem of odors but would contribute to increased turbidity of the 
water. 

Diversion of surface water 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 accommodate flow during lake capping. The 

channels would have to be designed to accommodate a 100 year flood or a 

special permit may be attained be~ause of the temporary nature of the 
measure. 

Similar grouts and sealants can conceivably be applied to cover or cap-top 

contaminated sediments without di~erting stream flow. Such methods include 

concrete pumps, grouting preplaced aggregate and submerged diffuser sys­

tems. The alternatives, however, have a number of drawbacks. The applied 
I grout or sealant may impact the overlying water, application rates would be 

slow, and it may be difficult to obtain complete coverage. In addition, 

these methods are applicable to only deep waters, and Alcyon Lake is rather 
i 

shallow. These technologies have not been proven to .be feasible, therefore 

they will not be considered any further in this feasibility study. 
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Geomembrane liners can be used to give a uniform seal independent of soil 
conditions. However, 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 llave been used in industrial holding ponds. 

However, their use in settling basins at wastewater treatmen.t facilities 

indicates that the liners tend to b~bble up, resulting in a "turtle" 

effect. The reasons for this effec~ have not been thoroughly investigated 

but it is believed to result either from gas generated from the organic: 
rich substance beneath the liner or 1from undercurrent flow. These types of 
lake caps will not be considered further because (1) the lake's bottom 

cannot be compacted without the addition of backfill to accommodate the 
I· liners and (2) undercurrent flow or 'gas may cause such liners to bubble, 

resulting in ineffective functioning. 

In Situ Bottom Liners 

Bottom liners are low-permeability barriers constructed in situ and are 
I' . --

installed below the contaminant source. The bottom liner would be used in 
' conjunction with a surface permeability barrier to encapsulate the con-

taminated soil in the marsh. These1barriers are usually constructed by 

injecting a grout mixture below 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, however, been field tested. Furthermore the discontin­
uity with the geology in the marsh would make the controlled injection of 

the grout mixture within the marsh difficult. In areas where the clay is 

absent the grout would 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, horizon~al bottom seals are not considered to 

be an effective method for containing the waste 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 low permeability barriers such as that at the Lipari 

Landfill that direct horizontal ground water flow. A slurry vall would be 

used in combination with otner containment systems such as impermeable 

covers to encapsulate conta~inated soil in the marsh. Constructed using 

such media as bentonite and water ~lurry to support the sides, the slurry 
I 

vall is usually keyed to an impervious layer in order to stop ground water 

flow (see figure 2-3). A continuous clay layer does not exist in the marsh 

area. Although a hanging slurry v•ll may be constructed, it would have to 

include hydraulic controls to lover the water table. Because both the 

excavation slurry and backfill will flow under stress, the trench must be 
I 

within a fev degrees of level. However, this would pose some difficulties 
in the marsh area because of the steep slope and wet ground surface 
conditions. This problem could be alleviated by grading the trench line 

level prior to construction or by placing the slurry wall below the 92-foot 

MSL contour or the flatter part of the marsh area. 

The emplacement of the slurry vall around the marsh area would need to be 

incorporated in combination with surface capping to contain the con-
. I 

taminated soil and prevent further volatilization of the organics. The 

slurry wall 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 d~scribed. Any excess stress placed on 

the existing slurry vall would require ground water and surface water 

hydraulic controls as well as flood control measures to prevent flooding in 

homes adjacent to the marsh. Vhile lthese measures are potentially 

possible, they are quite extensive. For these reasons, this alternative is 

eliminated from further screening. 

Sheet Piles 

Sheet piles are assembled i~to a series of interlocking panels that are 

driven into the ground to f)rm 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. Vood, however, ,is generally not used for waste 

containment because it is an ineffective barrier to ground water movement • 

Steel sheet piles are most commonly used because of the relative ease of 

installation, and they provide the lowest permeability of the three 

materials. 

Depending on the soil type, sheet piles can be installed to a maximum depth 

of approximately 40 feet below ground level. In the steeper area of the 

marsh adjacent to the existing onsite LiPari Landfill slurry vall, 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. Generally they are neither very effective 

nor reliable as hydraulic barriers. As previously discussed in the section 
on slurry valls, a continuous clay :J_ayer does not exist in the marsh and 

the geology in the area where the clay is absent will not support a "hang­

ing" vall. Steel sheet piling, the .. most commonly used type of sheet pile, 

can last between 7 and 40 years with little or no maintenance. To date, 

steel sheet piling has often been proposed as a means to control ground 
I 

water, but applications have been minimal. 

A containment system that uses sheet piles in conjunction with surface 
covers to encapsulate the contamina~ed soil in the marsh is not technically 

I ~ feasible since the marsh area requiring containment exceeds 40 feet in 

depth and furthermore sheet piles would not remain stable since they could 

not uniformly be keyed into a clay layer. A marsh soil cap system provides 

a technically feasible alternative ~hat meets the remediation objectives. 

Therefore, this technology will not 1 be 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 soi,l formation. As these 

fluids set or gel, the permeable voids in the formation are sealed. This 

technology is particularly affective when used in rock formations where 

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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i' 
as costly as a slurry vall. Previous discussion stated that the use of 

i slurry valls in the marsh is not a~propriate. Grout curtains like slurry 
I valls, are subject to chemical decomposition in highly contaminated en-
1 

vironments. Furthermore they are yery ineffective and unreliable for 
I creating hydraulic barriers. Sine~ this type of technology is also rarely 

used in unconsolidated form~tions as in the case of the marsh area of 
I 

LiPari Landfill, it has been eliminated from further screening. 

Synthetic membrane liners 

I 

Synthetic liners can be used in cohjunction with other subsurface lov­
i 

permeability barriers to reinforce! the integrity of the barrier and reduce 
the chance of failure resulting frbm chemical attack of natural low 

I 
permeability materials. However, ithe liners are difficult to incorporate 

into slurry vall construction and rould require complete excavation of 

contaminated soils to be used as ~ barrier to vertical contaminartt 
j: 

migrat.ion. As previously stated, !low-permeability barriers--including 

slurry valls--will not be consider~d in this feasibility study as a source 
control technology. Therefore, thiis technology will not be considered for 

I, 

further screening and applic:ation.i 

Pumping Vells 

I 

Vells, along with a surface cap aJd/or a barrier vall, are capable of 

isolating a site and thus prevent 1~igration of contaminants. A series of 

wells along vi th the existing wellls ~utside the onsi te slurry vall can be 
1. 

used to lover the water table and /prevent further migration of contaminants 
I 

in the marsh area (figure 2-4). An additional well-point system may be in-

stalled in the marsh area encompaJsing the 92-foot MSL perimeter. This 

would effectively capture any lea~~ate existing in the marsh area and pump 
I 

it to the onsi te treatment system.: This well-point system can be further 

used to capture any leachatt 

offsite collection system. 

I 
that i,may not be effectively captured by the 

I 

Installation of wells typic1lly cdnsists of opening the borehole, install-
1 

ing a casing, completing th! well i1by installing screens, filters, pumps, 
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and grout and developing the well by removing the fine soil materials from 

in and around the screen. Vhen aquifer depths are shallow, approximately 

20 feet or less, as in the case of the marsh area at the LiPari Landfill, 

suction wellpoint systems connected to a common header may be effective. 

In either case, water table adjustment involves continuous pumping and 

subsequent treatment of the contaminated water on-site. 

The pumping system will serve to prevent further migration of water trans­

portable contaminants; however, the water table adjustment system alone 

will not prevent further public health risks since the source is not con­

tained. Public health risks would •till exist as long as an ingestion and 

inhalation exposure route remains at the site. Consequently, pumping to 

adjust the water table and prevent further migration of contaminants will 

not meet all the remed.ial objective,. The offsi te collection system will 
I 

consider pumping as a mechanism to capture and control further migration of 

leachate seepage from the slurry wa~l. The technologies to be considered 
I 

in the design of an offsite collection system will 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 t~at involve removal and sometimes 

containerization within the existint fenced boundary of the landfill. 

There can be certain health, safety, and economic advantages to in situ 

treatment. Disadvantages are generally associated with less control of the 

treatment process and verification to ensure that effective treatment was 

performed. 

The purpose of treatment is to immobilize, reduce, detoxify, or destroy 
I 
I' organic and inorganic (metal) contaminants of concern. Notably, the need 

to treat metals to make then less mobile is questionable since samples from 

both the marsh soil and lak! sediments passed the RCRA EP-toXici ty 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. Harsh soils, stream sediments and lake sediments 

potentially require treatme1t for organics and metals. A technology to 

immobilize metals appear un~ecessarr· Immobilization may be useful for 

treating organics present in the marsh soil. 

Solidification/Fixation 

I 

Currently, technologies are designe~ to fix or encapsulate wastes 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 with a solidifying matrix 

agent (see figure 2-5). The ratio of contaminated soil to fixative 

required will need to be determined as part of a bench-scale treatability 
I 

study. These processes may limit t~e solubility or detoxify the hazardous 

constituents contained in the wastes. These technologies are generally 

solidified or fixed into blocks suitable for disposal or storage. The pro­

cess usually requires a working environment where the necessary application 

and mixing of the acting agents is readily controlled. In either case, the 

solidification/fixation mix formula~ must be optimized for leach resistance 

by binding, to the matrix rather th•n 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). Otherwise 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" waste contaminated with heavy metals. Some of these 
I• 

technologies have been used by the radioactive waste disposal industry and 

they have paralleled their tpplication to the non-nuclear hazardous waste 

industry. The most commonlf used and potentially applicable methods are 

listed below and subsequently discussed in this subsection: 
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o Cement/lime-based 

o Thermoplastics 

o Organic Polymers 

o Vitrification 

o Metal Organa-Chemical Fixat·ion 

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

a~ent (siliceous material, lime, arid water) solidifies the soil waste 
• r 

(Spencer, et al. 1983). The method is suitable for fixing metals, since at 

the pB (9 to 11) of the cement, most metals are insoluble. However, 

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 would need to be used in conjunction with 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 saturated 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 twice the weight and volume of the original, thus twice the space 

will be required for reburial or storage/disposal elsewhere. The ground 

water 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 trPAtment 

scheme. The "fixed" soil can then be disposed of either onsite or at an 

offsite RCRA-permi ted treattent, storage, and disposal ((TSD) fac:ili ty. 

This alternative is eliminated thetefore from further consideration as an 

in-situ containment option, but will be retained for further technical 

screening as part of an onsite treatment option • 
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Thermoplastics. In treatment by thermoplastics waste is mixed in a matrix\ 

of asphalt bitumen paraffin, or polyethylene and heated from 130 to 230 °C 

(EPA, 1985). Temperature a'ld appli~ation of the waste stabilizer is 

difficult to control. The process r,equires special equipment and highly 

trained operators. Metal contaminants can be sealed in the matrix. The 

method is not considered sui table fo.r some organics since the heating 
process may volatilize or alter their structure. Volatilized organics 

could be physically treated by incin:eration if captured in the off-gases; 

such technology is currently feasible. Long-term leaching of waste has 

been shovn to be slower than cement 
1

or lime solidified waste (Stewart and 

Herter, 1976). The stabilizers them~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 not readily controlled, 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 application of this technology will no 

longer be retained for further screening in this feasibility study. 

Organic Polymers. Contaminated soil
1 

is mixed with urea-formaldehyde or 

other resins and catalysts in reactors or in disposal receptacles (EPA, 

1985). The process is simple and th~ technology well 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. 

However, the technology is not suitable for in-situ applications because 

the process requires highly regulated temperature and chemical application 

controls which can only be accomplished in batch reactors. There are 

several organic contaminants in the soil that need to be addressed. 

Organic polymers that are c~ntaminant specific would have to be developed. 

This would entail extensive research to determine the treatability of each 

contaminant with specific organic polymers. The process is not well 

developed to address the orJanics in
1 

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 teehnol,gies still retained for further screening. 

Vitrification. This process involves converting contaminated soil into a 

stable glass-like solid mass (Fitzp~triek et al. 1986). This is achieved 

by passing electrical current 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 el9etrodes. Upon melting, the contaminants are 

distributed throughout the molten m~terial. After cooling, what remains is 

a vitrified mass that is more stable relative to leaching. A temporary 
I 

structure with a negative pressure system placed over the processing area 
can capture volatiles and physically treat them by incineration. However, 

because of the saturated and steep slope of the marsh area, installation 

of the unit there would be impossible. Only pilot-seale testing has been 

performed and a commercial sized unit is currently unavailable. In addi­

tion, the saturated alluviu~ soil i~ the marsh is not readily vitrified and 
volatiles in the soil may escape laterally during treatment. Lateral 

escape of volatiles may result in contam.ination of otherwise clean soils as 
·well 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 with post-excavation treatment options. Heavy 

metal iDilllobilization can be enhanced by either sorption, ion exchange, or 

chemical precipitation. Many heavyl' metals have a strong dfinity for 

organic matter. Metals are complexed by a variety of functional groups in 

organic compounds that inelJde phenolic, alcoholic, and carbonyl. The 

stability of these metal orcanic complexes may be controlled to prevent 

leaching of the metals into the ground water. Theoretically, addition of 
! 

organic matter to a eontamhated 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 agricultu~al products and by products, as well as 

activated carbon. However, the natural mineralization of the organic 

materials, particularly in 3 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 with 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 iml!lobilized 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 control the application of the agent in the soil 

and the potential for futur~ desorption of the contaminants and associated 

byproducts, this technology will no 1 longer be retained for further 

screening in this feasibility study~ 

Chemical Oxidation 

Chemical oxidation through 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, t~erefore, may be the first step in the 

decomposition of the organic contaminants, which will 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 

will oxidize in the soil, therefore much of the oxidant added is wasted on 

reacting vi th nontarget compounds. :Furthermore, 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 i u 

effectiveness. Consequent}{, this technology will not be retained for 

further screening in this f!asibility study • 
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Biodegradation 

Field experience and research indicate that under certain conditions 

biodegradation could play a~ important role in the treatment of hazardous 

waste (Abelson, 1986, and Pimentel!, 1987). In-situ biological degradation 

of the organic compounds requires an active population of micro-organisms 

which 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 i feet can be accomplished by either air 

injection through well points or inj~ction 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 piant site in Waldwick, New Jersey (Jhaveri and Hazzacca, 

1985). Various delivery systems are discussed 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 wider 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 ~icrobiological 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 would need to be conducted prior to selection of this 

technology. 

The treatment alternatives iescribed 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 an.d all its associated compounds • 
I 

Although this type of in-situ treat'me.nt can be combined with active or 

natural soil flushing, the •ater treatment is not expected to be effective 

in removing heavy metals. Furthermore, the saturated and low-permeability 

conditions in the marsh soil will make it difficult to maintain the soil 

sufficiently aerated to maximize biodegradation. Natural flushing of the 
I 

contaminants appears to be an effec:hve means of removing organics if not 

inorganic:s, and provides more reliable results. Consequently, biodegrada­

tion will 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 usually referred to as soil flushing or solution mining (Thomsen et al. 

1985). In soil flushing, water or a.n aqueous solution is injected into the 

area of contamination and the conta~inated elutriate is collected in a 

series of wells or subsurface drains. Effective collection of the elu­
triate is necessary to prevent uncontrolled contaminant migration through 
uncontaminated soils and possibly into previously clean ground and/or sur­
face waters. The collected elutriate is pumped to the surface for offsite 

disposal or for onsite treatment wito 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 with a degree of decontamination that is partly a function of the 

flushing solution. 

Flushing solutions with the greatest potential for decontaminating sn:lls 

included the following: 

o Vater 

o Basic and Acidic Aq Jeous Solu.tions 
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o Complexing and Chelating Agents 

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

Vater is used to flush water-soluble or vater-mobile organics and inor­

ganics. Organics that can readily be removed by vater flushing can be 

identified by their octanollvater partition coefficient. Vater 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 vith 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 mars~ 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 sui table for this pur­
l pose include hydroxylamine together vith an acid. Once a heavy metal is 
1: 

released, chelating agents can then be used to keep it in solution. Bov-
1 

ever, the metals of concern vill not:· be preferentially desorbed. The 

sludge vill contain metals that are ~ore readily desorbed, such as iron, 

while recovering a smaller percentage of metals that are of concern such as 
I 

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; however, their u~e for cleaning up contaminated soils has 

been limited to laboratory research~ 

Soil washing/flushing is an attractive feature if the contaminated water is 

extracted through a c:oll•ction syst.em of drains or wells and treated on 

site, and the clean water reinjected back into the ground. The contamin­

ants present in the marsh soil are :water-transportable; this is demon­

strated by their transport to the ~arsh area in the leachate solution. 
I 

However, 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 way of 
enhancing the flushing process to remove contaminants in the soil. Soil 

flushing will be retained for further screening. 

Enhanced Volatilization 

Enhanced volatilization for in situ removal of organics can be performed by --· either vapor vacuum extraction or thermal treatment technology. It is 
~imi ted to the treatment of volatil1e organics and a small number of semi­
volatiles present in an unsaturated soil; it is considered here for treat­
ment of the marsh soils. However, '•·the process performs best in homogeneous 

soils unlike those present in the Chestnut Branch marsh. 

Vacuum Vapor Extraction. Vapor ext,raction by a vacuum system has been 

successfully employed for the removal of organics that are volatile in 
',', 4 

ambient temperature and in soils vith a permeability in the range of 10-
-8 I to 10 em/sec: (Bennedsen, 1987). The soils on the site have an estimated 

permeability of 10-5 em/sec:. However, it varies depending on the mix of 

sand, silts, and clays present in the marsh. The technology involves the 

installation of vapor extraction sy:stem (VES) wells, as shown in figure 

2-8. The vapor is extracte~ by inducing a vacuum to create a subsurface 

pressure gradient and to allow the flow 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. However, short-circuiting may 

render the VES process ineffective, allowing it to drav air only from the 

surface. The potential for short-circuiting appears to limit the 

application of the VES wells to depths of ten feet or more, unless low 

permeability covers are use'.i at the ground surface. The soils requiring 

treatment in the marsh are generally less than 10 feet in depth. However, 

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 vap.~rs enhance volatilization of organics 
or cause their thermal decoillposition. A vapor recovery system is necessary 

for this type of system, in order to capture volatile organics and comply 

with air quality standards. Toxic Treatments, Inc. (TTl), has developed an 

enhanced volatilization system using thermal treatment. The unit consists 

of a 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 low-resistance path created by the drill 

paddles rotating the soils. Performance and reliability data on this unit 

are limited to pilot-scale studies; l.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 vill not be considered 

further since there are site constraints on its use and insufficient 
I 

performance data are available for detailed screening. 

Delivery and Recovery Technologies 

The in-situ treatment soil flushing technology discussed in this section 

vill need to have an efficiently 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 pot~ntial applications in the marsh area is 
presented below. These same technologies will 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 

Delivery: 

Gravity 

Forced 

Recovery: 

Gravity 

Forced 

Method 

Flooding; ponding; ditch; surface spraying; 
infiltration gallery; infiltration bed 

Injection pipe (open end or slotted) 

Open ditch; buried drains 

Vell point with vacuum; well point without 
vacuum; deep well 

Delivery Technologies. Delivery systems introduce water or reactant 
solutions into waste deposits to react with contaminants in the waste 
deposits or to flush contaminants from the deposits to the ground water 
table. Flushed contaminants can subsequently be collected and treated 

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

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

reactant solution directly over the waste deposit (if the waste deposit is 

at the surface) or deliver the solution through the surrounding soil to the 

waste deposit. Forced delivery methods inject the flushing or reactant 

solution directly into the waste deposit or surrounding soil through pipes 
by means of applied pressurt. Vhen considering any delivery or recovery 

method the reactant and groJnd water flow should be modeled (using conven-
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tional flow-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 
I 

I near the ground surface and can be classified into two groups: surface and 

subsurface spreading. The selection of a particular gravity delivery 

method depends on the infiltration tate and soil hydraulic conductivity of 
I 

the waste disposal and overlying soil, location of the waste disposal with 
respect to the ground surface, the topography of the waste disposal site, 

and the climatological influences (frost penetration depth) at the affected 
area. A brief discussion of the applicable gravity delivery method i.s 
presented below. 

Ditches: The ditch method of ~urface spreading uses relatively flat­
bottomed ditches to transport the solution over the application 
surface providing the opportunity for percolation. Generally, ditches 
are relatively shallow and narrow (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 1does not assure the longevity of 
ditches over infiltration galleries considered below; 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 
waste deposit. Infiltration occurs in both horizontal and vertical 
directions. The recommended p~cking of fill medium for use in this 
system is either gravel or crushed rock, sized 2 to 6 em (0.8 to 2.5. 
inches) in diameter. 

The solution can be introduced iinto 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 uterials: day, bitumized fiber, 
concrete, plastic (acrylonitril~-butadiene-styrene), polyvinyl chlor­
ide styrene rubber plastics or 1polyethylene. The perforation size in 
the pipes, spacing of ~oles along the pipes and spacing between 
galleries will depend Jn site-specific: conditions • 
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Infiltration galleries provide effective gravity application methods 
in circumstances where 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 'f delivery system seems to be technically 
feasible for introduction of in-situ treatment solutions in the marsh 
area at the LiPari Landfill and, therefore, will 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 water table, underdrains can be installed to increase the 
loading. The irrigation must be adjusted as necessary, to accommodate 
increases or decreases in surface water flow 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 which a fluid 

under pressure is forced into the w~ste deposit and surrounding soil 

through ~ipes that have been strategically placed to deliver the solution 
to the zone requiring treatment. 

Since the applicability and design of this type of system depends heavily 

on the site geohydrologieal 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 
I 
I 

would provide information on maximum1 injection pressures at which the 

treatment solution may be applied into the contaminated zone. This type of 

delivery system may be designed in a similar way as infiltration galleries 

and be located at a higher elevation, in the marsh area to be effective. A 

forced delivery system combined with~a containment and recovery method is a 

technically feasible option for in-situ treatment of contaminated soils and 

will be retained for further screening • 
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Recovery Technologies. Recovery systems are utilized in order to effec-
' 

tively extract the waste stabilization by-products, generated as part of 

the in-situ treatment of soils, from the zone of contamination. The ex­

tracted solution is subsequ!ntly treated above ground or disposed. The 

available recovery technologies, like delivery technologies, can be grouped 

into two categories consisting of gravity and forced methods. Gravity 

recovery depends upon interception of the ground water downgradient from 

the waste deposit. Thus, after app
1
lied treatment solutions pass through 

the waste deposit and enter the gro'und water, the resultant fluid is col-

.lected in an interceptor system. (for example, open ditch or buried drain) 

by simple gravity flow. Forced recovery systems use well points, deep 

wells, or vacuum well points locate~ dovngradient of (or radial to) the 
waste deposit to remove spent solutions by mechanical means. 

Gravity recovery of spent s~lution and reaction products from a waste 
I' 

deposit can be accomplished throughj, the use of open ditches or buried 

perforated pipes. The flow to the gravity recovery system is governed by 

the same factors that control flow to a well (for example, hydraulic 

conductivity and hydraulic gradient). Vhereas hydraulic conductivity is a 
I 

function of the waste disposal and ~urrounding soil, hydraulic gradient can 

be controlled by appropriate placement of the gravity recovery system in 

relation to the waste deposit and ground water 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 ultima~ely conveyed to a sump from which 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 'nd trenches are designed to transport 
the spent solution in addition I' to recovering it, they should be 
designed with a cross section of adequate area and relatively gentle 
slope (1 to 5 percent) to control water veloc:i ties, reducing friction 
losses and erosion of the side slopes. Because of the topography 
associated with 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 effe.ctive 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 lnfiltra~ion 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 designated depth (up to the saturated water level), and 
the rest of the trench is backfilled with soil. Often the gravel is 
covered with 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 down-gradient end of the trench to 
prevent the flowthroug~ of the intercepted and contaminated ground 
water if the surrounding mater~als 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 water recovery from a waste disposal site should be limited to 
about 16 feet below ground level. The velocity in the pipe should be 
maintained above 1.5 feet per ~econd 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 drawdown over the 
length of the drainage pipe. The water collected in the ditch would 
be pumped to the onsite treatment facility. This type of recovery 
system, combined with a contai~ment 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 
(wellpoints 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 connected to a common header pumped with one 
or more well point pumps. The w~ll points are small well screens 
composed of either brass or stainless steel mesh, slotted brass or 
plastic pipe, or wire wrapped 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 with either closed ends or self­
jetting tips, with optional filter attachments. A wellpoint pump is a 
combined vacuum and centrifugal pump which is connected to the header 
and pumps water from the well points. Generally, a stage of well 
points would be capable of draining a deposit about 16 feet thick. 
Draining a deposit that is grea~er than 16 feet thick generally re­
quires a multi-stage i~stallati~n of well points or use of a deep well 
with turbine or submersible pump. 

The efficiency of both conventional and vacuum well point recovery 
systems is limited by the soil and waste deposit hydraulic c:onduc:ti-
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vities. Vith a low 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 recovery 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 staging vill be discussed 

since the treatment technologies are only applicable after soil or 

sediments have been removed. 

Excavation 

Conventional removal of the contaminated soil vith earth moving equipment 

such as bulldozers, backhoes, front-end loaders, and scrapers is 
I technically feasible for this project. Techniques for removing 

contaminated soils by conventional ~xcavation have been proven at other 

sites such as Krysovaty Fans in HiUsborough and the D'lmperio site in 

Hamilton Township, New 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 v~latile emission controls to minimize 
releases and protect worker safety and the general public. 

! 

o Dust and surface runoff con~rol. 

o Turbidity control. 

o Clearing and grubbing of the vegetation to alleviate the 
difficulty of excavation. 

o Dewatering of the marsh area (french drains, pumping wells). 

o Design and construction of site operating and staging areas. 

o Excavation of the marsh area. 

o Stockpiling or containerizat·ion 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 will be difficult to implement in the LiPari Landfill marsh area 

because of the steep terrain and the instability of the ground surface. 

However, 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 dovn to the Kirkwood Clay. Vhile this is 

a major excavation and removal activity, it is nonetheless technically 

feasible and will be considered for environmental/public health screening • 
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Dredging 

The removal of contaminated sedimen,ts in Alc:yon Lake, Chestnut Branch and 

Rabbit Run vill require tvo different dredging approaches consisting of 

mechanical and hydraulic: dredging. Both approaches are commonly used to 

dredge lakes in Nev Jersey (Parrish and Pimentel!, per. c:omm., October 28, 

1987). 

Mechanical dredging is a method considered for lov, shallov flov areas 
(such a.s Rabbit Run) or lake bottoms vith 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. Bovever, 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 vill minimize the amount of 

devatering that vould be necessary. Turbidity can also be minimized by 
performing vork during seasonal lov flov periods • 

.Hydraulic: dredging is a method unlike mechanical dredging, vhich 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 veight. Large debris 
,, 

resting on the lake bottom vill result in pipe clogs. The slurries may be 

pumped to a floating or pontoon-supported pipeline to a dredge-material 

treatment/storage area. The usually barge-mounted, diesel- or electric­

powered centrifugal pumps have discharge pipes in sizes from 6 to 48 inches 

in diameter. The lov solids-to-vater ratio recovery requires a compara­

tively larger settling dewatering area than mechanical dredging. The 

dewatering 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 dewatering is 
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less than that required for dewatering by use of a sediment basin. The 

filtrate or any other pretreatment water can be treated onsite before 

discharge. 

Hydraulically dredging Alcyon Lake to remove the muck would mean the 

removal of approximately 140,000 cubic yards of contaminated sediment. 

This dredging process is a major effort and alone generates high turbidity, 

thus requiring turbidity control.te~hniques. Silt barriers can be 
installed in dovn-flov locations. rhe barriers consist of low-permeability 

I floating barriers that extend vertically from the surface water to a 
I 

specified depth. However, they are only recommended for flow velocities 

that are 1.5 feet per second or less. The flow 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. However, the silt barriers are not completely effective in trapping 
clay size particles, therefore, som• turbidity could still exist. 
Minimizing flow over the spillway would help ensure that suspended 

particles are not transported downstream. This could be achieved by 

raising the weir or lowering the water level in the lake during dredging 

.operations • 

Lake dredging can also be performed ,after draining the lake to minimize 
turbidity and resuspension of the c~ntaminants. The lake can be drained by 
diverting the stream flow to remove :lake sediments. Stream flow diversion 

for sediment removal can be accomplished by using two cofferdams and a 

diversion channel, using a single cofferdam and directing the flow around 

it or providing a drainage pipe with a pump to adjust flow velocity during 

a period of increased flow due to rainstorms. Any type of stream flow 

diversion has to be designed to account for a 100-year flood unless a 

waiver is given because of the interim need for diversion. Stream diver­

sion and draining of Alcyon Lake would allow for mechanical dredging of the 

bottom sediments. This tecnnology produces a lover water content in the 

dredged sediments than hydnulic dredging, eliminating interim turbidity 

problems. However, the use of a mobile filter press or centrifuge prior to 
I 

disposal will still be required since lake sediments will still have a 

large percentage of water. Drainingl'the lake will 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 eitherlmechanical or hydraulic dredging 

constitutes a major effort but is technically feasible. This technology 

will 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 nearby soil staging area prior to treat­

ment. This area would be designed to comply with RCRA regulations re­

garding temporary waste 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 waste piles that are placed on clean 

soil. In addition, if the piles are in contact with the water table, a 
I 

ground water monitoring system must also be established. Temporary waste 
piles also require a decontaminatio~ area for vehicles leaving the site as 

well as runoff and run-on protection and a wind abatement control system. 

Incineration 

High temperature thermal treatment is one of the remediation technologies 
(CDH, 1987). The process of incinerating hazardous waste involves 

I 
oxidizing toxic organic chemical compounds at temperatures approaching 
2,200 °F thereby reducing them to innocuous substances such as carbon 

dioxide, water, 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 will 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 
I, 

Run has BCEE in the sediments but t~e levels and the volume may be too low 

to consider incineration as a pracdcal option. Alcyon Lake also contains 

volatile organics at relati~ely low concentrations. 

There are several factors t 1at affe~t the suitability of a waste for neat­

ment by incineration, as well as thJ method of incineration. These factors 
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include BTU content, viscosity, water content, halogen content, and ash ,, 

content. High water content reduce$ the heating value of the soil, as 

would be the case if the marsh soils were incinerated. A maximum water 

value may be specified. Coltaminated soils from the marsh would, in some 

cases, require dewatering 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 which by law is a minimum of 2,200 °F. PCBs have not been 
I 

detected in any of the LiPari Landfill samples onsite or offsi te. One 

setback of incineration is its inability to treat inorganies. Theoreti­

cally metals could be segreiated from the ash if the organics and target 
metals were selectively volatilized by raising the temperature above what 

is required just to burn the organics and electro-statically collecting the 

metal particles. However, 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 concentrated1organics in marsh soil are 

ethylbenzene, xylenes, and BCEE. The organics of concern in the marsh area 
are all relatively volatile. They c:an be treated by volatilization 

technologies that would be equally effective and more readily implemented. 

Consequently, incineration will not ~e retained for further screening in 

the feasibility study. 

Enhanced Volatilization 

Enhanced volatilization can be ac:com~lished through thermal treatment or 

mec:hani~al aeration on soils that have been excavated. The objertives are 

the same as those described for in !.!.!.!! treatment by enhanced volatiliza­

tion. 

Thermal Treatment. The dirtc:t heat rotary dryer is a well proven thermal 

treatment unit and has been used for many years by the asphalt indusu-y. 

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 flows in a direction countercurrent or concurrent to the flow 

of the product. The rotary kiln dryer operates at a temperature of about 

315.5° C (600° F). This pr~cess will be generally effective for the vola­

tile and semi-volatile cont£minants of concern. However, other compounds 

including PAHs and pesticides vould also be treatable. The volatilization 
efficiency of a specific compound vith respect to a treatment unit 

increases as its boiling point is approached. Bovever, it is not a pre­

requisite for treatment but rather it is more relative to the retention 
time required to achieved volatilization. At 315.S°C, the, boiling point of 

compounds such as chloroform (61.2°C), BCEE (178.5°C), chlordane (175°C) 

and benzo(a)pyrene (312°C) bas been exceeded. Additionally, at the pro­
posed operating temperatures other compounds such as PAHs whose 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 aresome variations on the thermal treat­

ment unit design involving heat exchange, and treatment of volatilized 

organic compounds by thermal combustion or granular activated carbon 

adsorption • 

·A thermal treatment process vas successfully 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 were 

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 followed by the land separating and mechanical 

agitation of the soil vith machinery similar to a rototiller is the ~imp­

lest approach. Mechanical aeration is most effective vhen used on dry 

granular soils. Moist soils and soils with high clay content are not as 

easily treated because volatilization may be hampered. The marsh soils are 

primarily saturated silts a.1d clays; therefore even after dewatering 
I 

mec:hanic:al aeration may be impeded by the soil texture. Also, this treat-
' 

ment process is most effective in less humid areas • 
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Both treatment processes may require air treatment to meet State or Federal 

air emission regulations. Off-gas control vould be difficult during 

mechanical aeration, but could be accomplished vith a thermal treatment 

unit by treating off-gases by vapor-phase activated carbon. Both these 

processes should treat all the volatiles 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 voul'd 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 vill no longer be retained in this 

feasibility study. 

Cement/Lime-Based Fixative 

Contaminated soils may be mixed vith 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 water transportable organics of concern from the landfill. However, 

even if the organics vere removed by thermal treatment, the soil and sedi­

ments passed the RCRA EP-toxicity leachability test; therefore, treatment 
I' 

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 c:onsidered as a post-excavation technology. The 

technology, as discussed in the section on in situ treatment, may also be 

used-to vitrify soils conta1inated with organics or metals. 

intended to convert the soil and contaminants present into 

inert glass-like matrix, vhic:h elimilnates the potential of 
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ever, the process will result in the emission of organics although these 

emissions can be captured and the~ally treated. In this case, the 

organics of concern are hig~ly volatile thus the vitrification process 
would retain only the metals in th• vitrified mass. Thermal treatment with 

a rotary dryer has been ret~ined as a treatment option for removal of the 

organics. Treatment by vitrification, therefore is a more complex process 

that virtually guarantees n~ leaching of metals, as well as treatment of 

the soils. However, thermal treatment is a more proven and reliable 

technology to treat organics. The 
1
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. Basically, contaminated soil is vigorously 

mixed with an extraction ag~nt 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 with contaminants, must undergo chemical-specific treatment prior 
to discharge. The process does not result in the destruction of the waste; 

rather, it concentrates and reduces the volume of the contaminants and 

produces a reusable soil product. 

A number of extraction agents have ~een proposed and experimented with, 

however, ethylenediaminetetracidic acid (EDTA), a powerful chelating agent 

has received the greatest attention and most field testing. Although EDTA 

treatment of soil contaminated with heavy metals theoretically appears 

promising, the current level of knowledge does not provide sufficient 
. I 

information to accurately estimate process capabilities and limitations, 

reagent quantities, and equipment dimensions. It is not known how 

effective EDTA is at removing metal~, that are less soluble than lead (such 

as mercury and arsenic). 

A strong acid, such as sulfJric acid would be required to solubilize the 

metals absorbed onto the soil particles. There is limited data available 

regarding the quantity or C)ncentration 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 w~uld req'uire considerable piloting to determine 

optimal operating conditions such as acid concentration, retention time, 

and subsequent method recovery from the solution. 

i 
The removal of or6anics fro~ soil may similarly be removed by soil washing, 

except that the washing solution wo:uld consist of water or water vi th ad­

ditions, such as surfactants, which would concentrate the organic contami­
nants, similar to the metals soil washing process. The removal of organics 

I 

at low 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 
j, 

in this feasibility study because the 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 which uses microorganisms naturally occurring 

·in the soil to biodegrade organic w'aste. The land is plowed periodically 

to increase oxygen needed by the microorganisms to effectively biodegrade 
I • 

the waste. The technique is also known as land spreading, sludge farm1ng, 

and solid incorporation. The advan
1

tages of implementing land treatment are 

listed below. 

o Minimum energy is required to dispose of the waste; 
I 
I• 

o The process is relatively odorless; 

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

Although the land farming of certain oily waste and some organic sludges is 

acceptable as a waste manag!ment technology, this technology has not been 

applied to most hazardous waste and is certainly not applicable for highly 

persistent, toxic waste, an~ waste containing high concentrations of heavy 

metals. If applied to the )ffsi te "-iPari Landfill areas most of the 
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organics would eventually be decomposed but the inorganics would remain in 
I 

the waste 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 will mini.mize the effectiveness of the 

microorganisms resulting in a redud.ed time frame in which the process will 

occur or requiring suppleme:ttal 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 waste, 
and the potentially better performance results of the other technologies, 

this technology will not be retained for further screening. 
. I 

2.1.4 CONSTRUCT NEV LANDFILL FOR DISPOSAL 

Two onsite disposal options were considered for disposal of contaminated 

soil (or sediment): dispoul 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 without 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 wastes out of the landfill into the adjacent 
subsurface soil, ground water, or surface water (see figure 
2-9) ' 

o be constructed entirely above the seasonal high water table 

o contain a leachate collection and removal system 
I 

o be protected by an impermeab~e cover to provide long-term 
minimization of migration of liquids through the closed 
landfill 

o include maintenance and moni t.oring systems throughout the 
postclosure period )r design 'life of the landfill 

I 
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Landfill Liner System Detail 

LaPari Landfill • Gloucester County. New Jersey 
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Construction of a landfill designed I. to meet Federal and State requirements 

is technically feasible and thus will be retained for further considera-
, 

tion. The design and construction of a landfill is considered technically 

feasible. Institutional co~siderat~ons in acquiring a land parcel to 

construct the landfill will determi~e whether or not this alternative can 

actually be implemented. 

Construct Over Existing Lan~fill 

Disposal and encapsulation at the already existing landfill of contaminated 
I' 

soil or sediment resulting from the !:offsi te excavation vas considered. 

This alternative involves the design and construction of a RCRA-type 
' 

landfill facility on top of the alr~ady existing landfill facility. The 
existing landfill has already been encapsulated and the placement of the 

additional material would greatly di\:minish the integrity of the cap. 
Furthermore, it is not feasible to t)'uild a leachate drainage system to meet 
RCRA design specifications. The exil;sting landfill will continue to undergo 

differential settling. The required. liner for the leachate drainage system 
I. 

would experience differential settlement; therefore, the system could not 
be guaranteed to function properly. !: This option is not considered to be 

I 

technically feasible and will theref:ore not be considered further. 

I• 

2.1.5 DISPOSAL AT EXISTING RCRA FACIUTY 

Soils and sediments may be exc:av,tedJ (as discussed in section 2.1. 3) and 

then transported to a staging area v~ere they would be devatered, stock­

piled, and/or containerized for tranfport to RCRA approved offsite treat­

ment, storage, and disposal (TSD) facility. Containerization of the soil 
I• 

sediments may be preceeded by a solidification/fixation process to minimize 

any potential hazards that may be as~oc:iated with the transportation of vet 

contaminated sediments. The above-m+Jltioned technologies will not only 

minimize the potential hazards but ita some cases may be necessary for· the 

T.SD facility to accept the eontaminaied soil/sediments. All necessary 
II 

manifests for the hazardous cargo vo~ld be approved before shipping. All 

vehicles leaving the site w)uld be decontaminated to avoid spreading of 
II -

conta.mination to the public or environment along the route of t.ravel 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., Pinewood, South Carolina 

Chemical Vaste 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, Ad~s, Indiana 

·,, 

Vaste profiles consisting of analysis for RCRA parameters, including 

testing for TCLP and possibly PCBs, cyanide, dioxin, sulfides, phenols, pH, 

and color, would be required before permitted facilities would accept the 
waste. It is important to note that the soils and sediments in the offsite 

area passed the EP-tox meth~d test: PCBs and dioxins were not detected. 

Three modes of transportation -- truck, rail, and -- barge are available 
for shipment of contaminated soil t~ a suitable RCRA-permitted facility. 

' 

~ccess to major transportation is good because of the area's proximity to 
the Philadelphia and New York metropolitan centers, whose highways, 
railroads, and shipping ports provide connections with with major routes 

across the country. 

Trucking may be the most desirable option for carrying soil or sediment 
I i 

directly 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 mote safety and handling concerns. 

The excavated materials would be placed on trucks with a 20 to 25 cubic 

yard capac:ity 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 reguhtions governing the transportation of hazardous 

waste. The technology exists to excavate and transport contam.inated soils 

to an offsite TDS facility, therefore it will be retained for further 

screening • 
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2.1.6 DISPOSAL AS A NON-HAZARDOUS MATERIAL 

Soils and sediments may be excavated, dewatered and treated to a level ,, 

where they would be eligible for ~onsideration as a non-hazardous material. 

Present EPA policy ihdicates that material generated from remedial actions 
at Superfund sites should be handled as a RCRA waste and disposed of at a 

I 

RCRA permitted facility. However, mechanisms exist such as the EP-toXici ty 

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 Aleyon 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 wa~ evaluated. The costs associated with 

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 New Jersey or the Borough of Pitman from the present ovner. It would be 

necessary to demonstrate to the community that thermal treatment is an 
effective process and that residual metals do not present an environmental 

I 

or public health concern. The level of metals present in the lake 

sediments and marsh soils are indicative of u.s. and New Jersey background 

conditions, meet ECRA guidelines f9r.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 leachability characteristics are present. 
" 

Furthermore grading of the racetrack, a cover of top soil and seeding vould 

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 Nev 

Jersey area is considered a scarce ~esource. Disposal of material at 
I 

either site would compete with other 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 nob-hazardous materials, therefore it vill 

be retained for further screening. 

Another option for disposal as a n9n-hazardous material would be to place 
the material on top of the existing LiPari Landfill site. Section. 2.1.4 
discussed the technical difficulties that would be encountered in construc­

tion of a RCRA TSD facility on top of the existing site. Material that vas 

non-hazardous would not require such stringent measures as a leachate 

collection system and double liners. 

The material could be placed as fill 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 would 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. Vhile 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 (COM 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 vith 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 recovery technologies, as discussed in section 2.1.2. 

The location for the offsit~ collection system should consider the distance 

to the slurry vall that will optimize leachate collection without impacting 

the vall's structural integrity. It is assumed that leachate will contain 

contaminants in levels as high as those observed in the offsite ground 

water wells. The seepage must be collected and ultimately discharged to 

the onsite treatment facility curr.ntly under design. 
I 
I 

2.1.8 KIRKVOOD GROUND VATER RECOVERY SYSTEM 

Ground water pumping is most effective when the hydraulic conductivity of 

the aquifer is high. As vas 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 water can be co~lected for treatment and the ground 

water table can be lowered to prevent further migration into clean ground 

or surface water. 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 a~ter 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 rto nnt 

adequately protect the environment and public health have been eliminated. 

A remedial alternative must adequately address all contaminant migration 

pathways and points of exposure. On~y th:ose alternatives that effectively 

contribute to the protectio.l of pubUc health, welfare, or the environment 

will pass through this scre~n. 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 

' 
I 

Surface capping of the contsminated'marsh soil with a permeable soil cover 

will eliminate the public health risk 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 

when 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 de~rease with time as soil flushing removes the 

mobile constituents. This assumes that leachate seepage through the slurry 

wall will be controlled via the off~ite collection system and that con­
taminated Kirkwood ground water willl

1 

be prevented from recontaminating the 
i ~ 

clean fill. The ground water controls would 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 water in Chestnut 

Branch and Alcyon Lake. A ground water/surface water recovery system could 

be constructed downgradient (or radially) of the flow to prevent discharge 

into surface waters. The recovery system could be designed to operate in 

conjunction with the offsite collection system. Contaminated water 

collected in the recovery system would be transported for treatment in the 

onsite treatment facility along with leachate seepage from the slurry vall. 

Vhether the contaminated water will be recovered for treatment will 

depend on the anticipated concentration and time frame of the discharge. 

The contaminant discharge is expected to decrease with time. At this time, 

however, 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 water if the operation of the offsite col­
lection system considerably lovers .the heads. It is possible that even 

with ground water controls to preclude recontamination of the clean fill 

some soil may be recontamin~ted by organics wicking to the surface~ The 

organic contaminants in Chestnut Br.anch marsh are subject to wicking since 

they are relatively mobile, while the metals are not. The metals should 

remain strongly sorbed to the soil and thus will not readily migrate to the 
surface. However, the vicking effect may be minimized or eliminated 
altogether by using a sandy soil la~er 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, 
whereas BCEE would volatilize in a few months. This prediction was based 
on a complete cut-off of the source to the seepage areas, and no migration 

of existing subsurface cont3minants. The placement of a soil cover over 
the marsh would decrease tha rate of volatilization. The concentrations of 

the organics would be reduced both ~Y flushing and volatilization, 

although, as stated, the cover willl:prevent a significant degree of 

volatilization. Public health risks associated with inhalation of the 

organics 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 w~ll 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 waste 

RCRA-faeility, unless the State grants an exemption allowing 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 ~ome particulate dust, although this 

vill probably be minimal be:ause the inherently damp nature of the marsh 

soil will serve to minimize it. The disturbance of the contaminated soil 

vill temporarily increase t~e pubiic ihealth risk to residents and workers. 

Therefore, air monitoring will be required to assess air quality, and per­

sonal protection will be re~uired to minimize exposure to volatile 
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organics (as well as organics and metals retained on fugitive dust 

particles). Health and safety procedures should follow standard practices 
to protect workers in accordance with CERCLA Section III (c) (6) as well as 

those regulations provided in·the Occupational Safety and Health 
Administration (OSHA) and t.:te Nati~nal Institute of Occupational Safety and 

Health (NIOSH) on appropriate equipment and clothing. 

To minimize erosion, the permeable.soil cover vill require revegetation for 
surface runoff control. Th9 revegetation and placement of the cover will 
require that most of the existing vegetation be removed. Dead trees in the 

marsh should be removed. Host of the short-to-medium-sized shrubs and 
grasses would have to be re•oved to effectively cover the contaminated 
soil, properly regrade the area to minimize future erosion, and provide 

proper surface water flow to preve~t flooding and inappropriate s~dimenta­
tion. The marsh area is expected to become drier during the operation of 
the offsite collection syst9m and the pumping of the Kirkwood, should this 
latter option be selected. Consequ~ntly, the ecologic character of the 
existing marsh will change. However, once leachate collection and/or 

Kirkwood pumping is no longer required, the resumed water flow conditions 
will,over a period of several years restore the marsh • 

Institutional controls and maintenance will be required to maintain the 
I 

integrity of the permeable cover. Part of this control will 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 weathering. 
However, 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 proptrly main~ained. Although surface capping will 

reduce threats to public heJlth and the environment, this technology is 

institutionally less desiraole since it does not meet the goals of SARA to 

achieve a permanent solutio1. However, this technology will still be · 

I 
2~59 218 



• 

• 

• 

retained for further evaluation bec.ause 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 with an imperme­

able geomembrane cover. The impermeable cover like the permeable cover, 

would 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. 

I 

Soil flushing in the marsh will be ~inimized by either cover since the 

ground water 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 

low water table will preclude as vide a variety of vegetation as currently 

exists.) 
I' 
I 

The advantage of using a geomembran' rather than a natural permeable cover 

is that the former is more durable *nd would be more effective in 
I 

preventing volatile emissions from the soil surface. The geomembrane cover 

would be designed with a drainage layer beneath it to divert marsh flow to 

the stream and thus minimize pressure against the cover during periods of 
l 

flooding. This technology will be retained for further consideration. 

2.2.2 LAKE SEDIMENT CAPPING 

The Public Health EvaluAtion (PRE) indicated that the lake s.-tihu•nts dn nnt 

have contaminant conc:entratlons attributable to the Lipari Landfill that 

pose a potential public health risk.j Arsenic and mercury were detected in 

Alcyon Lake sediments but were not detected in the background lake (Glen 

Lake) nor in any of the upgradient stream sediments. The maximum concen­

trations observed were arse1ic at 67 mg/k.g and mercury at 1.1 mg/kg. 

Notably the surface water hu 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 ir\)n and huminum oxides. Organisms can bioaccu­

mulate organometallic arsenic or mercury. However, only mercury shows 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 differences between air, soil, and water systems, it is difficult 

to quantify the degree of transport. Ve do know that the metals are sorbed 

by biota and sediments/soil and are maintained at low concentrations in 

water and air. The general flow 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 lhe 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 in:limiting the bioavailability of metals 
', 

to the aquatic environment. However, the sediments may be capped to 

preclude contact or resuspension into the water column. Another option is 

·to remove the sediments completely. I This section will discuss the impacts 

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

discussed in a following section. 

Surface capping can only be accomplished by draining Alcyon Lake. This 

will 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 Chestnuti Branch and Girl Scout Branch would 

have to be diverted around Alcyon Lake in order to drain the lake. This 

could be accomplished by channeling or piping. The dischargP nutlet h•yond 

the lake spillway would have to be protected to minimize erosion due to 

excess drainage at that poi~t. 

inr the easements necessary to 

land. 

Institutional concerns may arise in obtain­

conStfUct the channels or pipes on private 

I 
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The dewatering 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 commonly used in sanitary landfills, to sup-
1: 

press the biological activity that'causes the odors. The timing of this 

event is important; it should coincide vith a period of low precipitation 

and humidity and high solar radiation. These conditions vill promote the 
' 

most rapid conditions for dewatering the sediment but vill also promote 

greater odor problems. Particle dust generated during the construction of 
the surface cap should be minimal because of the dampness of the sediments, 

which would serve to suppress dust~~ Nonetheless air monitoring should be 

performed to assess the air quality. 

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 displaced. Some of 

the existing aquatic organisms are expected to be fully restored by natural 

restocking from stream aquatic organisms, particularly those in Glen Lake 
I 

and Plank Run Reservoir. Restocking of the lake vill 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-term environmental damage. Alcyon Lake's 

existing surface water depth is already limited. The decrease in the 

lake's depth will also reduce avaibble habitat. The vater column will be 

more susceptible to fluctuations in j wa.ter 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
1
that the lake's depth has already been 

1, ' 

naturally reduced. A program to maintain the lake's depth should probably 

have beP.n implemented some time ago to have prevented reductinns in ]A~e 

depth. The lake vill continue a natural progression that vill eventually 

result in a marsh habitat U;lless it lis periodically dredged. Capping the 

lake vill greatly accelerate this process. Installing a surface cap vould 

preclude any consideration 'f future dredging since dredging operation! 

after capping very likely d !Strey the integrit,y of the cap . 
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There are some uncertainties asso~iated with the long-term life of the cap 

and its long term benefits. Currents in Alcyon Lake are essentially negli­

gible with 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 would be required to implement maintenance and restrict 

recreational uses of the la<e 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 new accumulation 

of metals within the lake sediments. Unless upgradient streams and urban 

runoff outlets contributing metals and bacteria are controlled, the problem 

of unacceptable water quality will recur. Consequently, the implementation 

of this type of remedial action is only recommended as long as a watershed 

management plan to control water quality is implemented simultaneously. 

The PHE indicated that public health risks were not associated with the 
·contaminated sediments in Alcyon Lake; therefore, the primary benefit asso­

ciated with this remedial action is the reduced exposure to the biotic 

community with the contaminated sediments. However, as indicated, the 

primary benefits would be short-liyed unless background contaminant sources 

are eliminated or the lake is periodically dredged of contaminated 

sediments. 

The overall environmental impact resulting from capping the lake is adverse 

rat.her than beneficial. This techl')ology does not meet the goals of SARA to 

achieve a permanent solution. Although SARA requires that a containment 

option be considered where it is technically feasible, the site-specific 

characteristics indicate th•t it is not technically feasible to cap the 

lake without 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 vith placement 

of a marsh soil cover. One of the benefits identified in the placement of 

an impermeable cover is that natural flushing vould 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 vould 

volatilize after a fev months. Bovever, these are only theoretical 
esti.mates presented in the PBE and actual values may differ. The flushing 

rate for contaminants is not knovn,: but, as previously discussed, they are 

readily mobile in vater. Tbis sect:ion reviews the impacts assoc:.iated vith 

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 vells vould require permits from 

the NJDEP Division of Vater Resources. 

Air monitoring vill be required to ~etermine air quality, particularly 

since the excavation process will t'mporarily increase volatile emissions. 

Health and safety proced~res should~be followed 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 result:lng during 
' 

excavation. The vater extracted from the marsh will be treated in the 

onsite treatment facility. 

The benefits of implementinJ enhanced flushing are that the contaminants 

vould be more rapidly flush~d than if flushing vere performed by natural 

precipitation alone. If this option is combined vith placement of a 
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permeable cover in the marsh, then:long-term public health risks would be 
'I 

reduced. This technology may win greater institutional acceptance if it 

provides greater opportunity to minimize the time associated with remedia­

tion of the marsh. This te:hnology provides minimal advantage over natural 

flushing when combined with a permeable cover except for the difference in 

cleanup time. Tbe incremental benefit that is provided by placement of a 

system to promote continuous contrdlled flushing is unknown. Other 

factors, such as biological or che~~ical degradation, may exert a more 
i 

significant or equi-valent r:tle in c1eansing tbe aaarsh. Soil flushing 
without a permeable cover to preclude accidental ingestion of contaminated 
soil would not meet the goals of SARA since it would not be protective of 

public health. Enhanced flushing will be retained since it provides the 
I 

opportunity to expedite cle-anup 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 4r onsite disposal ~d ~nc:•psulation in • RCRA facility. 

Temporary public health and envlronmeotal risks are associated with the 

·process regardless of whether parti~l or complete excavation of the 

contaminated soil is considered. 

Prior to excavation of the contaminated marsh soil, dewatering of the marsh 

vill be required. Either a drainage, system or extraction wells could be 

used for dewatering. Excavation will require the construction of a soil 

staging area to maintain the soil until it is treated or otherwise dis­

posed. The soil staging area vill have to be constructed to comply with 

the design criteria specified by the RCRA regulations for temporary waste 

piles (CFR part 264 subpart L). The waste pile requires the in~tallation 
I' of a double synthetic liner and a double leachate collection system. 

Leachate from the waste pile will be treated onsite. The use of heavy 

equipment for excavation ma~ require temporary fuel storage. Appropriate 

fuel-oil-storage spill prevantion COJltrol and contingency measuns vill 

also be required in accorda1ce vith Section 311 of the Clean Vater Act (40 

CFR part 112) • 
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The earth-moving activities associated with excavation and dewatering will 

generate particle dust and enhance volatilization of existing organic 

contaminants. Therefore, air monitoring to assess air quality and personal 

protection will be necessary to minimize worker exposure to contaminants. 

Environmental and public he.dth risks may also result from increased ero-
1' 

sion of sediments and surfa~e runoff unless appropriate measures are imple-

mented. Turbidity controls and careful grading of the excavation area 

should prevent direct conta~ination (due to earth-moving activities) of 

Chestnut Branch and Rabbit Run. However, it would 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 with clean soil and new vegetation will eventually 
I 

lead to the restoration of the wet~and environment. 

Complete excavation of contaminated soil will meet the goals of SARA for a 
I 

permanent solution. Partial excavation will partly meet the goals of SARA. 
I' 
I' Partial excavation would be designed to preclude public health risks. Some 

contaminants would still remain but presumably, would not pose a risk. 

Bovever, the remedy cannot be considered altogether desirable if the soil 
I 

is disposed in another site, where 1 problems may arise in the future. Dis-

.Posal with or without treatment is being considered. Treatment options 
were retained for the organic contaminated soil. The technology screening 

did not consider metals to be treatable because they are at relatively lov 

concentrations and apparently not readily leachable as demonstrated by the 

EP-tox test. They vould therefore be disposed without specific treatment 

for metals. 

Excavation will 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 nmedial action objectives, it will be retained 

for this reason as well. 
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2.2.5 DREDGING 

The removal and disposal of the contaminated sediment from the bottom of 

Alcyon Lake, Chestnut Branc~ and Rabbit Run will address concerns regarding 

potential adverse environme~tal impacts. Compounds found in the sediments 

that are attributable to the LiPari I: Landfill were not found to pose a 

public health risk; therefore, thei~ 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 will cause resuspension of 

sediments leading to increased turbidity and, possibly, particle-borne or 

water-soluble contamination. Hydra~lic dredging can be performed carefully 
enough that the disturbance it creates will be minimal. The amount of 

- I 
suspended particles would b~ rather atmited, and generally would not impact 

more than 10 to 15 feet away from the disturbance point before particles 

settle. The aquatic life in Alcyon Lake and in the downstream waters 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 water 

biota. Benthic biota would be impac~ed due to the dredging process 

regardless of which option is chosent Although the impact on the biota 

not be a permanent or long-term event, 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 :hannels or pipes on private land to divert 

stream water in order to drain the lake. In addition, draining the lake 
I ,, 

would expose the bottom sediments and generate odors. Vhile these odor~ 

may 

could be suppressed by timi1g the event so that it occurs under conditions 

2-67 
226 



• 

• 

• 

that are less favorable for generating odors, climatic conditions cannot be 

easily incorporated into a field construction schedule. 

Consequently, hydraulic dreJging vill be retained over mechanical dredging 

since the former does not r~quire draining the lake. Draining the lake has 

many more adverse environmeotal impacts and institutional constraints than 

dredging without draining the lake. 

Dredged sediments vill have a high percentage of vater, thus they vill 

require dewatering 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. Vhile there ~.re volatile organics associated vi th the 
i 

sediments, they are present at lov l.c:onc:entrations, thus respiratory protec-
tion may be necessary only to prev~nt dust-particle exposure, although this 

should not be a great concern sincJ the vet soils vill release little or no 

dust. Compounds such as PARs, chlo.rdane, and DDT and its metabolites vere 

also detected in the sediments, there.fore, health and safety for them 

should also be considered. Protective clothing and air monitoring vill 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 vill also be necessary. Odors generated by exposed 

surface sediments vill require the ~se of odor-suppression technology. 

Removal and/or treatment of contamipated sediments vill meet SARA's goal 
" for a permanent solution vith regard to removal of contaminants potentially 

contributed to the lake by the leachate from the LiPari Landfill. As 

previously discussed, the problem vill recur unless watershed management 

techniques are employed. Disposal of the contaminated sediments in an 

onsite or offsite disposal location is not, in itself, desirable if the 

contamination will 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 problea in ter•s of future leachability. Thermal 

treatment for organics voulj furthe~ insure that this material vould not 
I 
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pose future environm.ental concerns. This technology will be retained to 

meet the remedial action objectives of a permanent solution • 

2.2.6 VOLATILIZATION 

Volatilization is a predisposal tr,eatment option for organic: hazardous 
waste. The marsh soils and bottom sediments contain both organic and metal 

contaminants, but only the organics will be treated by volatilization. 

This will reduce the threats to the public and the environment posed by the 

volatile organic compounds tn the marsh, but not by the arsenic. 

Volatilization must therefore be u,ed in conjunction with a disposal 

technique that will remove the threat of the ingestion of metals or their 
migrat.ion to ground water. The environmental, public health, and 

institutional impacts identified for excavation also apply to volatiliza­
tion since excavation is reo1uired ~o implement this alternative. 

Removal of volatile organic compounds 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 worker safety is assured • 
"If thermal treatment is employed, the off-gases may be effectively 

controlled by use of granular carboh 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 waste at a municipal landfill at 

Alcyon Racetrack. The public health, environmental, and institutional 

concerns of these disposal options ~·re discussed separately. 

Volatilization does nnt hy itself meet the goAls of SARA for R permAnent 

solution. However, its use in conjunction with a disposal option does 

qualify it for further evabation asl a treatment alternative; therefore it 

will 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 a. landfill constructed adjacent to the 
I 

site in accordance with RCR!\ design criteria for hazardous waste landfills. 

I· 

Onsite disposal in a secure landfill would preclude public exposure to 
I ~ contaminants. The public health, environmental, and institutional con-

trols identified for excavation apply here. Ground water monitoring is 
! 

required to assess the effectiveness of the containment system. Gas vents 
I· 

installed to release stress caused by the accumulation of gases such as 

methane may require an NJDEP air em~ssion permit. 

The design of an onsite disposal colnainment system will have a leachate 
I 

seepage collection system as requir'd under RCRA. The construction of 
I 

another landfill will have institutional concerns related to adverse public 
1 

perception regarding disposal of contaminated soil and the construction of 

yet another landfill in the communi~y. 

Onsite disposal may not be instituqonally acceptable under the Land Ban 
Act. The goals of the Land Ban Act i:are to exclude the land disposal of 

i 

hazardous waste if wastes can be treated or, at a minimum, treated to 
1: 

reduce their leachability. Effecti~e November 8, 1986, and July 8, 1987, 

wastes identified in the Land Ban Ac,t (solvents, dioxins, and "california 

List" wastes) are prohibited from diisposal unless they pass the Toxicity 
,, ' 

Characteristic Leaching Procedure, v
1

1Jich determines whether treatment is 

required. These waste categories sh:C)uld not impact the disposal of wastes 

from the offsi te. areas at either the1 landfill or another TSD fac:ili ty. If 

EPA fails to set a treatment criterion (or criteria) to determine whether 
I 

treatment of a particular waste category is necessary prior to land dis-
1' 

posal by May 8, 1990, then all such ~astes are prohibited from disposal 

except by special petition. It is not known at this time whether specific 

performance criteria for tha treatmeht will also be established. However, 
I 

both contaminated marsh soil and lak~ sediments passed the RCRA EP-toxicity 

test, indicating that contallinants h2tve a low leachability potential and 

I' 
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will most probably pose minimal or no adverse impact to ground water in the 

future • 

Interim public: health risks associated with this alternative are high and 

are primarily related to ex~avation 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 low leachability 

of the soil and sediments. This remedial action does not meet the goals of 

SARA for a permanent solution; however, it does ~rovide an alternative to 
offsite disposal at a RCRA facility, and, because transport to an offsite 
facility would 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 environmen~al risks and institutional constraints • 

Containerization will require careful monitoring of the soil staging area 

and the handling procedures in ord'r 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 
I 

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 ass.oc:iated vi th the handling, transporta-
l 

tion, and final offsite TSD location must be evaluated to determine that 

the risks are no greater th1n the risks associated with retaining the 

wastes onsite. Public perception of this remedial alternative is likely to 

be positive because the contamination will be permanently removed • 
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The offsite TSD facility must be RC~-permitted, meeting all RCRA standards 

and guidelines. As discussed in th~ previous section, an institutional 
concern is the Land Ban Act. Treatment standards or criteria to determine 

whether treatment of a particular waste category is necessary are not cur­

rently available for the wastes present in the offsite areas, but once they 

are established, they may i~pact the implementation of an offsite disposal 

alternative. Vhether 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 VAST£ 

Disposal of soils and sediments aft~r excavation, dewatering, and treatment 
' I could occur in several locatlons. Material could be placed back into the 

marsh, or back into the original 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 require~ to implement the various options 

exist. Any of the alternatives would be protective of the environment and 

public health. 

Removal, dewatering and treatment f~r organics of marsh soils would eli­

minate the present environmental and public health risks associated with 

organic contaminants in the marsh soils. Disposal back into the marsh may 

be less desirable due to the presence of metal contaminants. The damp 

environment of the marsh may be more conducive to transport of metals than 

a drier environment. However, most' of the metals present in the marsh 

soils are also present at comparable levels in background soils. Mercury 

is a notable exception. 

Removal, dewatering and trettment f~r organics of sediments will eliminate 

present environmental risks. No public health risks were associated with 

the sediments. Organic contaminant~ associated with the LiPari Landfill 

have been detected in the s!diments of Rabbit Run, Chestnut Branch past the 

spillway, and Alcyon Lake. After treatment for organics, metals present in 

the treated material could eontinue, to pose an environmental risk if dis-
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posed of back into the lake and streams. Furthermore, replacing the sedi­

ments would lead to resuspension of sediments and particle migration to 

clean areas. Replacement w~uld additionally diminsh the availability of 

the streams and lakes as a resource. Hetals may again migrate from the 

sediments to the water colu~. Hetals in a sediment/water interface are 

considered much more mobile than m~tals in a dry soil environ_ment. For 

these reasons, replacement of sediments will no longer be considered. 

Alcyon Racetrack as a disposal opti:on is likely 'to be protective of human 
health and the environment. Removal of organics will eliminate health 

risks associated with organics in Chestnut Branch marsh soils. Hetals in 

the soil and sediments would nov be,. 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 r~quired. Landfarming techniques for 
materials vi th higher metal content's exist and are in practice, along vi th 
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 woula be suitable disposal locations for 
treated material. Costs are discussed separately. Institutional consi­

derations are the same for any municipal facility. The two were 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 
I' 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 permitted and practice monitorin~ techni-
1 0 

ques to ensure that adverse environmental impacts do not result from the 

I 
I 
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disposal of materials at the facility. Vhile 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, therefore it will be retained for further analy­

sis. 

2.2.10 OFFSITE COLLECTION SYSTEM 

I 
Installation of an offsite collection system for any potential seepage from 

the onsite batch flushing is mandated by the EPA record of decision (ROO) 

dated September 30, 1985. 

The collection system will require1 either a series of wells or an under­
ground drainage system. The public health and environmental impacts and 

institutional concerns asso:iated with soil disturbance caused by the 
installation of either of these systems were discussed in section 2.2.3, 

Soil Flushing. Impacts beyond those discussed are associated with the 

hydraulic changes that will result I' from installation of the offsi te col­

lection system. The dravdovn required to collect leachate seepage will dry 

out the marsh area to such an extent that marsh vegetation will not sur­

vive. The shallow-rooted vegetatiqn that does survive will generally con-
I' 

sist of grasses able to tolerate less saturated soils. Deep-rooted trees 
will not survive. The marsh as it,nov exists will disappear when the 

I 
offsite collection system is emplaced and in operation. The seepage 

collected will be treated at the orisite treatment facility before final 
I 

disposal. Long-term air and ground water monitoring will be required to 
I, 

ensure that the collection system b capturing and containing the seepage. 

This monitoring will be required even before batch flushing begins. This 
I 

remedial action is being retained for further detailed evaluation because 

it is required under the 19SS ROO and because it is required to implement 

several offslte remedial actions under consideration. 
I' 
I 
I, 

2.2.11 KIRXVOOO GROUND VAT~R RECOVERY SYSTEM 

A pump and treat option for the Kirkwood Aquifer will have some impacts 

similar to those for the offsite collection system. Existing Kirkwood 
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monitoring vells may be used to pump the aquifer. The dravdovn caused by 

pumping vill cause some additional seepage through the Kirkwood Clay; 

however, only a minor incre~se vill occur, beyond the seepage that vould 

have occurred without Kirkv.>od pumping. Another minor effect is that such 

pumping may further dry the marsh in areas vhere the Kirkwood aquifer is 

discharging upwards. Pumping the Kirkwood vill capture contaminated ground 

vater that vould otherwise discharJe 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 eonstraints on its implementation. 

2.3 COST-SCREENING 

Cost may be used as a preliminary screening step vhen there are several 
technologies that have equi~alent benefits in the overall remediation. 

None of the remedial action ca.tegories considered more than one technology 

that could accomplish the same end point. However, several RCRA-permitted 

facilities are available for offsite disposal of contaminated soil and/or 
I' 

sediment. Several municipal and private landills are also being considered 

for offsite disposal if following 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 fadlity for the contaminated soil and 

sediment projected for removal under the offsite treatment, storage, or 

disposal remedial technology for Ch'estnut Branch marsh, Alcyon Lake, and 

Rabbit Run. 

Three offsi te RCRA-permi tted 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 Hodel City, Nev 

York; GSX Services, Inc., 1:1 Pinewood, South Carolina; and Chemical Vaste 

Management in Emmele, Alabaua. Transportation and disposal costs vere 

based upon telephone conversations vith representatives of the disposal 

facilities. All three facilities require a chemical vaste profile p~ior to 

disposal; the profile inclu:fes RCRA;parameters, PCBs, cyanide, dioxin, 
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sulfides, and phenols, as vell as physical characteristics, e.g., pH and 

color. GSX Services, Inc., also ~equires a full priority pollutant scan . 

The costs of transportation and disposal of the soil and sediment for both 

the RCRA-permitted and the ~on-hazardous vaste disposal facilities are 

presented in table 2-3. 

From this table it is apparent that Chemical Vaste Management's vaste dis­

posal facility in Hodel City, Nev 
1
:rork, is the most cost-effective RCRA­

permi tted fac:ili ty for the disposal of contaminated soil and sediment re­

moved from the offsite LiPari area. Because this cost advantage vill per­

sist regardless of the quantity of soil/sediment collected, both GSX Ser­
vices, Inc., and Chemical Vaste Management are being screened out of fur­

ther consideration. Note that thi~ does not mean that Hodel City is the 

choice. At the time of any offsite disposal, a contractor vill be obtained 

in accordance vith the Federal Acquisition Regulations. Furthermore, the 

non-hazardous waste disposal facilities are being retained for offsite 

disposal costing considerations. Any disposal site vill need to be in com-
' pliance with EPA's offsite disposal policy • 

·2.4 SUMMARY 

Summary table 2-4 is provided to explain the advantages and disadvantages 

of each remedial technology screened. It also references whether the 

remedial technology vas retained after the technical, public health, and 

environmental screening vas complete. 

(lipari/7) 
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tim' <ml' RW..YSIS CJI' Ol"r.il'IE DISIQiAL FACII.J.TI}S 
I'm aMNtlNI\'IB) ron. JR) 9IJDtml' 

10A-Disposal Faclll ty Nm-hazardous Vaste Disposal Facility 

tblel City, Pinewood, Bnaele, Alcym Gloocester Cculty tbltguay <b.nty 
Nr s: AL Racetrack tblicipal l.anJflll &duban laldflll 

or IJparl 
Landfill 

S8lo $127 $171 S4 o- $] $9 

$147 $118 $118 0 $60 $60 
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o Structural c:mtainnl!nt 

- peuueable surface 
CIIM!E' 

lake 

- sedtlaat cappiJw 

• 
TABlE 2-4 

OJntrol ldgratlm or c:mtain waste to 
pn!Valt vertical or hodzmtal 
adgratlm of leachate; and preva~t 
publlc and awb:onuental exposure. · 

Ptevalts clirec::t rain lnfiltratim; 
prevmt tmalatim and ~Jw!stlm 
eJIIIOI!lft• 

llinild:IE tmalatlm and iJwestlm 
4!1Cp1JLM'e; allows dlrec::t rain ln­
filtratlm tlat aRn:es natural 
flmtdlw. 

ltabJ! emsim and leachlJw of 
c:m.....uated sediJnents. 

Disadvantages 

Fotmtlal future deteriotatlm 
soorce a11trol or a11taintmt 
barriers. 

Hlnindzes natural fbEhllw. 
Rap.dr:es law-teJlll naintaliiiiCe 
aniiiDlitoriJw. 

a,draulic c:mtrols of the 
gnud vater requital Were 
a11tanlnants exist to mintmi2e 
r:ecmt.aminatim. Requires law­
tEnl mintmanc:e and IIDlitoriJw. 

Gmlt or saalant aay ~t ovoerlylqr 
vater. OJverage aay be inaJipl.ete. 
IJmi ted to protected bodies of vater. 
Hay require prior COJ.,actim of 
bottaa sediments. 

• 

Yes Yes 

Yes Yes 

Yes tb 
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- bottc. Uner 

- sluny valls 

- !fleet piles 

- grout curtains 

- synthetic IIBifJtae 
liners 

• 

Disadvantages 

ltatuce wrtical adgratim of leadate. ndnllogy not feasible. 

Cllltaln 1RJte. 

Proride bM!st peneabillty of 
hor'blmtal flow barriers avaUable 
when plUI!Kly sealal. 

tl1nW2les cmtaminant adgratlm. 

ltin1lllbes rain lnfiltr.atlm ..t 
I!Jibsequent cmtact with waste to 
rab:e adgratlm of laJchate. 

Varyilw geology across the aarsh 
increases diffioal.ties involved 
.in~appllcatim of_the liner. 

Requires h)'draullc cmtrols. Host 
effective \Ibm keyal into natural 
clay bott(lll liner tthlch, however' 
does not exist in aarsh. Requires 
level terrain not pn!SI!Ilt in aarsh. 

Geology will not ...,art a "'lqiJw" 
vall. b!pth for cmtainll!nt exx:eeds 
lqth of piles. 

Rarely used in tn:m90lldatal 
fonatims. ~ect to dadcal 
~itlm. 

Dlffioal.t to incorpOrate into sl.uny 
vall c:mstructlm. Requires ~Jete 
emavatim of cmtaminatal soils. 

• 



• 

- ....,~qr wells 
offsl te collec:tlon 
and collec:t ~ 
fma lllll'Sh. 

- subsurface drains 
offsi te collec:tion 

m snu 'IBMDIIIl' --
o SolldificatlCIIIIFbation 

- thauupJastic:s 

• 

Acti• cmtrol of cmtallllralt adgtatim 
by lawedrw water table below soon:e. 

Passbe systaa to collec:t vater d!Mt­
gradlent of soon:e. l.DW .U.tenance 
..t opemtim. 

titable to reduce leachability of 
metal$ ..t sane cqanics. 

titable to reduce leachabill ty of 
111etals 101 sane cqanics. 

Disadvantages 

Swroe is mt cmtained. IJwestlm 
and iri1al.atim risk. still exist. 
Ccn5iderel tnler other mnedlal actim 
c::at.,ries. 

Soutte is mt-antained. Jrwe,stlm 
and irialation risks still exist. 
Limited to shallow depths. Cm­
siderel I.Diel" other l'EIII!dial actim 
categories. 

llst be used in cmjmctim vi th encap­
sulatim systaa. Machinery not avail­
able to perfoDD process in saturated 
soil cnl steep slope cmdl tions. 

tbt sui table for 'JOlatile orpdc:s. 
Stabill2Jer'S also source of cqanic 
c:an-....ts. In-situ ndJd.rw not 
readily c:antrolled. 

• 

Yes tb 

Yes tb 

tb tb 

tb tb 



• • 

- oqanlc pol)'IBS 911 table to n!duce leadlabili ty of 
metals ml sme organics. 

- vl_trlflcatim Converts cog~~. vithil)_~ soil 
aatrlx into a stable bmmblle glass-

_/ like solid aass. 

- dadcal fbation Metal imlllbillzatim t3l be eManced 
by \&! of cqanlc atditives that 
increase sorptim, im ~ 
OE' pm:lpi tatim. 

o Oadcal cmdatian Oddatian 1:111CtiCI'IS that ~ detadfy, 
cteatw,oae, or renter organics IIDI1! 

amenable to blodegtadatim. 

o Biodeandatim Intended to biolqrlcally degrale 
oqanics to cartJm dioxide, water, 
..t ~a~-tcmc by-pmb:ts. 

Awllcatim to all organics not 
denmstrated. tt.t sui table to 
:L.si tu applicatim due to need 
to ~te reactor t~tures. 

Alt~tim of grom:l water ~lqJy. 
RequiteS t~ structure over the 
processq area \lhich is not possible 
in steep slopes l19iqr existiqr 
tedmlogy. 

Dlffiadt to <Dlttol dosage rates of 
atdi tives; biodegradatim of orpnlc: 
fixatives ~ ~alder ~ 
leadlab1e in the future. 

Oadcal a.pnts do not disc:rimlnate 
betweal substance;. May result 
in productim of toxic: degradatim 
procNcts. IJml ted field lnfomatim. 

tbt effective in ll!IIJV'iJw 111etals. 
Dlffiadt to aaintaln aerobic 
anti tiCI'IS in the aarsh • 

Passed SCl'el51irv 
categoty 

1* 2* 

ttJ ttJ 

tb tG 

ttJ tb 

ttJ ttJ 

tb tb 

• 



• 

. ./ 

0 Soil f1ush1lw 

o F.rnn:al· Volattllzattm 

- Y8CWI vapor' 
attmcttm 

0 DelJW!l'Y ... r:eaM!l'Y 
tedm]qpes 

-ditches 

- lnftltratlm 
pllery 

• 
TABlE 2-4 

(cmtirued) 

RDBliAL 'lBJNJL(X;J}S smMR; 9ltfARY 

kcelerates 1eaddJw of water- soluble 
cmtoBllaats mder cmtrol.lal 
anlittcns; dec:nases total qu;mtity 
of can-...ts SU91!Ptible to trans­
paE"t. 

L11 uas volatile orpnics in 
albi&'lt -..eratuns 

......_ volatillzatiCII of orpnics 
• their thenal ~ticll 

Sblple ~ to pra!Dte vater­
pa:colatiCII ~ !UJsurface soil. 

Ptvvtde effective gravity applicatim 
of water- to affected area. ~table 
In vadab1e ter-rain. 

lDW solubility ~ mJ11inirw Yes Yes 
after- flushiJw nay be relEBsed if 
awii'CI'IIBltal anliticns ch;qe; 
efficiency decreases as deamtalina.tiCII 
proceeds; large wlunes of laJchate 
are produced requiriJw tnabll!lt • 

9m-t-clmdtq results In vidllrawal 
of Cllly air. Requires msaturated 
conditicns • 

Rapdres vapor r:ecovery syst•· 
IJIIIital to pilot-scale studies. 
lllplaaentabillty tn:ertatn. theval 
to(qld(Aiy lJmtts appl.icabill ty. 

l\bt sal table for steep or- \I1I!M!II 
terrain as in the aarsh. Prone to 
clqgpJw. 

F\n:tiCII similar to ditches, blt 
less SU91!ptible to cl.cabw· 

Yes lib 

• 



• • 
TAlU 2-4 

(cmtiru!d) 

RMDIAL ~ 9l&NOO SlHfARY 

- spridt1er' lrriptlm · Stq,le ~ to pm10te vater 
lnflltratlm over soil surface/ 
subsurface soil. 

- forcat dellver;y 
system 

-open ditch 

- 1!1 1 .. ditch 
(buried drains) 

- 1111!11 point systall 

o !lacavatlm 

Proride effective appllcatlm of 
vater to affected ana. llllependent 
of sUe topografily. ·~ 

Stq,le aana to collect am 
tmwport water. 

Pmvide effective -. to collect 
... ttaaspoct water. am be desiped 
f« a ICIIWI! of depth;. 

Active ....,UW systEIIl. tbre effective 
- of lncn!aslrw vtthdraval of 
vater tlal drains. 

!lacavate soil ml treat to reduce 
tadc:ity, IIIJbllity, or vulune of 
waste. Rab:e awlrcna'ltal cnl 
IJlbllc health risks. 

Disadvantages 

Vater freezes in pipes. Umlted by 
soil penaeabili ty and rate of 
evaporatim. · 

tmt lDierstam ~logy to 
calculate naxinun injectim lftSSUl'e5• 

N:»t sui table for steep U'll!ll8l tenaln. 

Greater vuluDe of vater mll.ected in a 
ditch system due to lade. of CD1tml 
associated vith rainfall vater. 

lb;t Wlder:stam ~logy to c:alnalate 
rutJer: of wlls. Limited to sla1low 
depth; cnl soils vt th IIIJderate hydraallc 
anb:tivi ty. 

Bllr.avatim cnl ~eplacsaent of 
soil requiml. Metals vill still 
requir:e law-teoa cmtainnent. 
Requires volatile emissim cmtrols. 

• 

Yes Yes** 

Yes Yes 

Yes Yes** 

Yes Yes** 

Yes Yes 



• • • 

0 DtaiJrbw 

- llll!d&Uall clndlbw Panoues cmt.amlnated sediments. Limited to shallov, low flow areas. Yes ~ 
lb;t cb:ain lake and provide film 
bottcm support. 

,/ - h)odnmllc: dredrJJw RaiiM!s cmt.amlnated sediments. 1m solids to water ratio n!qllirlJw Yes Yes 
can be aa:D~t»lished vi tlwt devaterbw. 1\arbidi ty ii11CRB91!S. 
surface water clrainage. 

oSoil s~ Bel I ry as IIH't of cb:qilwl JncnBses chance of soil erosim Yes Yes 
eavatim alternative. and cmt.aminant adgratim. 

0 Indneratian lab:es wstes to incqanic: a. Metals reqube sepmate hanllirw ~ ~ 
and treatlll!nt for final disposal • 
RiP water' cmtent of soils reduces 
heatirw value ..a aay nqulre 
devaterbw. Vill provide adnUal re-
cb:tim In lu1Jt voluae. 

o Volatillzatian 

- themd tl'atlll!nt Prouat tec:lnJl.cv to pl'CIIDte Metals are oot treated. Requires Yes Yes 
YOlatiUzatian In solid media; careful nadtoriJw of \U:: adssicm. 
YOlatiles captured for treatlll!nt. 



• • 

Tedmlogy 

- IIII!!Chanlcal .atian · Proual tedml...v to pm!Dte 
volatilatim. 

o Vitrificatlan 

0 Soil VasldJw 

OciM!rts soil ..t cmtaminants into 
dll!ldcal.lJ inert aatrix. 

Ptocess trmsfers soil cmtaniralts 
to a liquid ..,_ for tnatment or 
disposal. 

~ eneqy - the pmcess is 
odol"less. Dctales orpdc wastes 
to c::arban dlaxide ..t vater-. 

Disadvantages 

tbt as effective mall oqpnics. 
ftJqJe.rel by wet soils. Off-gas 
control is difficult. 

tbt as effective m moist soils. 
Stabilizes metals rut oot organics. 

Requires capture of off-gases. 

ti1prcM!n tedmlogy for tnatment of 
mbaed waste. Ga1er:ates 1.aqe wlunes 
of leadate for dispxsal or tnatlalt. 

tbt applicable to wastes oontainiJw 
metals. tbt a pl'CM!II tedl101ogy for 
all adxtun!s of hazardolL-J wastes. 

- CanstlUI:t lmlfill IKic:aYatim ..t l..tfillirw allows the Insti tutimally difficult to u.»J.ement. 
apportmlty to amtruct a same 
bnlfill; pn!Wilt public ..t envbm-
ll!lltal. eJqJOSUre. 

• 

Yes Yes 



• 

- CUnstruct ouer 
exlstq lanlfill 

• 

kavatian ..t bnlfil.liJw allows the 
oppol'tmity to construct a secure 
lanlfill; pn!W!IIt plbllc and enviran­
lll!lltal eJqJOSUre. 

IJISliOSAL Kr r.xrsmc~·· 'flasfel:svaste source to a facility 
DA FM:Ilm for offsite tl'&IIJI!I!IIt, storage, or 

disposal; .., future plbllc health Ol" 

envirollll!lltal risk at the site. 

'l'ralted •tedals r:auual fraD lqacted 
areas. Mt future te1ease of cm­
'-'nants to the envii:'CIIIII!nt. 

Institutionally difficult to lqllement. 
Diminished integrity of pteJI!Ilt cap. 
tbt possible to aaintain la:hate systal 
to specifications due to differmtial 
settl.iJw. 

Adequate m; facility vill need to be 
identified such dat public health 
risks ~ IDt jtst displaced to ..,ther 
facility. 

Availabill ty of Racetrack ..Vor 
ll.ldclpal. bnlfills mcertaln. Disposal 
an top of Uparl Linlfill aay lqact 
ansi te cl.alrqJ. 

Yes Yes 

'*Sc:rel!ned aoUec:tiwl.y for: uae \IIIIK soU fl.ushbw, as well as the offsi te aollectim ..t gm.nl wt. l1!CIM!ly systal 
tedml.cv cateaortes. 

Sc:lanhw catf&Ol)': 

* Pass 1 - Passed tedmcal. SIS'&II 

* Pass 2 - Passed envimlll!l'ltal, pjlllc health, instituticml. scnen. 

(32) 
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