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Supertund Proposed Plan

GLOBAL LANDFILL

Borough of Old Bridge, Middlesex County

February 1991

Introduction

This Proposed Plan presants the praferred option for
addrassing the first of two remadial actions, known
as operable units, for the Global Landfill Superfund
site. The Plan identifies the preferred atternative for
the proper closure of the landfill which is located in
Old Bridge Township, Middlesex County, New"
Jersey. The Pian also includes summaries of other
alternatives considered for the area designated as
Operable Unit One (OU 1). This document is issued
by the New Jersey Depaniment of Environmental
Protection (NJDEP), the lead agency for ste
activities, and the United States Environmental
Protection Agency (EPA), the support agency for this
project. The EPA, In consultation with the NJDEP,
will select a remedy for OU 1 at the site, only after the
public comment period has ended and the informa-
tion submitted during this time has been reviewed
and considered. ,

This Proposed Plan is being issued in accordance
with the public participation responsibilities under
Section 117(a) of the Comprehensive Environmental -
Responss, Compensation and Liabiiity Act (CER-
CLA). This document summarizes information that
can be found in greater detail in the Feasibility Study
(FS) report and other documents contained in the
Administrative Record for this site. The NJDEP and
the EPA encourage the public 10 review these other
documents in order to gain a more comprshensive
understanding of the site and Superfund activities
fhat have been conducted 10 date.

The Administrative Record, which contains the
Information upon which the selection of this re-
sponse action will be based, is avallabie at:

Documents which support the Plan can aiso be
obtained at the following public repositories:

Sayreville Public Library
1050 Washington Road
Partin, N.J. 08859
(908) 727-0212

Middiesex County Health Dept.
Solid Waste Program
841 Georges Road
North Brunswick, N.J. 08902
(908) 745-4350

Oid Bridge Township
Clerk's Office
1 Oid Bridge Plaza -
Old Bridge, N.J. 08857
(908) 721-5600

Sayrevitie Borough
Clerk’s Otfice

167 Main Street

Sayreville, N.J. 08872
(908) 390-7022

Community Role in the
Selection Process

The NJDEP and the EPA solicit input from the
community on the cleanup methods proposed at

each Superfund site. Public input is an imponant
pan of the remedy selection process. The NJOEP

‘| has set & public comment period from February 19,

1991 through March 21, 1991 10 encourage pudic
pasticipation in the selection process. The comment
period inciudes a public meeting at which the
NJDEP, with the EPA, will present the FS repon and

Oid Bridge Public Library the Proposed Plan, answer questions and accept
1 Oid Bridge Plaza. . writhen comme
Oid Bridge, N.J. 08857 both oral and mments.
(908) 679-5822
State of New Jersey

Department of Environmental Protection

- 114 -




Global Land!ill Proposed Plan

2

The public meeting is scheduled for Tuesday, March
12, 1991 beginning at 7:00 pm in the Oid Bridge
Municipa! Building. A public iformation session will
be heid on Wednesday, 13, 1991 from 11:00 am to
2:00 pm in the Oid Bridge Municipa! Building, to
provide interested parties with an additional opportu-
nity to discuss the Plan.

Comments on the Proposed Plan and the FS report
will be welcomed through March 21, 1991 and will be
summarized and responded to in the Responsive-
ness Summary section of the Record of Decision
(ROD) for Globa! Landill Operabie Unit 1 (the RODis
the document that presents DEP/EPA’s fina! selec-
tion of the cleanup). ' o

Written comments should be submitted to:

Ms. Grace Singer, Chiet
Bursau of Community Relations
New Jorsey Department of Environmental Protectien
CN 413, 401 East State Street, 6th Floor
Trenton, New Jersey 08825-0413

Site Background

Global Landfill was a municipal landfill located in Oid
BridgeTownship, Middlesex County, New Jeorsey
(See Figure 1). Itis bordered by wetlands to the
northeast, southeast, and southwest, in the drainage
basin of Cheesaquake Creek. The site is bordered
on the northwaest by a former sand borrow pit. To
the west, northwest, and north of the site, are resk-
dential areas of Old Bridge Township andthe
Borough of Sayreville. The residential areas are
between 500 and 2400 feet from the site and include
several apartmem complexes as well as single family
homaes.

Global Landiill was in operation from 1988 until 1984.
It Is approximately 57.5 acres in size, and consists of
two areas (See Figure 2). The first s a 51-acre
mounded area which is 108 fest sbove mean sea
level at its highest point; the second sads

acre ares, adjacent 10 the northwest sidesiope,
which is 32 feet above mean sea leve! at its highest
point. The areas are separaied by-a 42-inch under-
ground gas pipeline owned by the Transcontinental
Gas Pipe Line Company (Transco).

A Now Jerssy Administrative Order was issued to
Global Landfill in May 1981 for violation of state

. Global was later ordered 10 estabiish an
escrow account for closure of the landfil. The slite
was closed In April 1984 by the NJOEP, afterthe
southeast sidesiope of the landtil failed and slid into

the adjacent wetlands. The sidesiope failure was
caused by two days of rain and excessive high tides
in the surrounding wetiands.

A New Jersey court appointed Mr. Richard Sullivan
of New Jersey First, Inc., as administrator for the
closure fund. In 1988, Mr. Sullivan authorized the
consutting firm of E.T. Killam Associates of Millbum,
New Jersey, to conduct an investigation at the site.
A subsequent siope stability study was performed
which showed that the side siopes adjacent to the
wetlands generally do not mest acceptable safety
levels. Slope movement (Creep) of the southeast
sidasiope is occuming. 1 is anticipated that this
cresp will continue untl engineering controls are
implsmented. '

The landfill was originally reported to contain munici-
pal solid, buky, vegetative and non-chemical indus-
trial waste. Allegations that large numbers of drums
containing hazardous industrial waste were buried at
the landfill, led to an exploratory excavation of the
8.5-acre northeast tract in March 1588, Drums of
hazardous waste were encountered during the
preliminary investigation, confirming the aliegations.
This Investigation was not extended to the main
(51-acre) portion of the landlill. investigation of the
main landfill area, as well the groundwater and other
natural resources at the site, will be conducted during
an ongoing Remedial investigation being conducted
at Global Landfil.

The site was placed on the EPA National Priorities
List (NPL) in March 1989 - -ecame eligible for
sctionunder CERCLA. Ki  Associates was
suthorized by the NJDEP :..ia Mr. Sullivan to prepare
a Feasibility Study for on-sie controls and closure ot
the landfil. The Proposed Pian is based on this FS
report. Since the Feasbiity Study investigated
closure of the landfill, it provides only limited data on
the nature and extent of contamination of ground
water, surface water and air at the (andiill.

There are two ssparste aquiiers being monitored for
contamination in connection with Global Landtill.

Thae first Is the upper, water table aquifer. This
aquifer is contaminated because I i in direct
cantact with the landfiil. The direction of ground
water flow In this aquifer may be locally influenced by
the mounding of contaminated ground water within
the landfil, however, this has not yet been fully
defined. The water* le aquiler is not usec lor
drinking water, but has a direct adverse impact on
the natural resources of the Cheesequake Drainage
Basin. The second aquifer affected by Giobal
Landfui is the Oid Bridge Sand aquifer, 8 contined
aquifer located beneath the water table aquiter. This
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aquifer is believed to be separated from the upper
waler table aquiter by a clay confining layer. The Old
Bridge Sand aquifer is believed to flow In an easterty
direction.

Liquid run-off from the landfill, known as leachate
seepage., is visidle over the landfill surface. These
leachate seeps, along with contaminated soils, are
washed by rain into the adjacent wetlands. There-
fore, the local fauna are likely to be impacted

by the migration of contaminants in the leachate.

Scope and Role of this Action

This is the first of two planned actions for this site.: * -
This action, Operable Unit 1 (OU 1) is an early re-
Sponse action that addresses the ciosure of the
landfill. i consists of an impermeable cap, a gas
collection and treatment system, and a leachate
collaction and treatment system. This action will be
followed by Operable Unit 2 (OU 2) which will include
the performance of a Remedial investigation and
Feasbility Study (RIFS) that will focus on the reme-
diation of groundwater and the natural resources at
the site. The overall objective of OU 1 is to contain
and limit contaminant concentrations at the sie to
levels protective of human health and the environ-
ment.

The purpose of the cap is to ssrve as an imperme-
able barrier to prevent the percolation of rainwater
into the landfill, eliminate direct contact with the
contaminated material, and restrict the escape of
gasses. The cap consists of several layers, the most
important of which is the impermeable layer. It is
made either of a clay layer which retards the pas-
sage of water and thereby acts as a barrier, a plastic
linar, or 8 composite (which is a clay layer overtain
by a plastic linsr). By preventing the passage of
rainwater through the landfil, the spread of contami-
nants to the ground water and surface water is
greatly curiailed. The rainwater is diverted through a
storm water management system. Erosion control of
the cap is achieved through the combination of a
vegelative top layer, and diversion of the rainwater 10
the storm water management system.

The Transcontinental Gas Pipeline Corporation of
Houston, owns a 42 inch natural gas pipeline which
lies between the 6.5-acre area to the northwest of the
site, and the main portion of the landfill. The pipeline
is located approximately four feet beneath the
original ground level, within a 75-foot eassment
which runs through the landfill proper. Approxi-
mately five to fiteen feet of refuse has been depos-

ked on the Transco easement. Discussions are
- 118 -

currently underway between representatives of
Transco and the NJDEP regarding the feasibility of
relocating the pipeiine to an area beyond the extent
of the proposed cap. This would have the desired
effect of isolating the pipeline from the possible
corrosive effects of contaminated ground water and
leachate which may exist beneath the landfill. This
action wouid also prevent post-construction damage
to the cap, shoukd repairs to the pipeline become
necessary. .

Also under consideration is the possible removal of
the drums encountered during the exploratory drum
excavation in the 6.5-acre tract of land north of the

pipeline. . The feasibility and cost-stfectiveness of this

option would be further evaluated during the design
of the selected atemative for this operable unit.

After DEP/EPA selocts the prefemed altemative for
OU 1, similar activities will be intiated to address the
migration of contaminants from the site into nearby
ground waters. Public comment will be solicited on
the selection of a remedial atemative for this Oper-
able Unit Two action at a Iater date.

Summary of Site Risks

The immediate problem at this site is the improperty
closed landfill. When the landfill ceased operations
in 1984, & was closed with only a thin 30il cover. As
a result of erosion by wind and rain, and the slope
failure in 1984, large areas of refuse have been
observed over the landfill surface. Also, due 10 the
height and steepness of the landtill sidesiopes and
the weakness of the undarlying soils, the fandtill, in
its current state, is marginaily stable. Slope move-
ment (creep) of the southeast sidesiope continues to
occur. It is anticipated that this creep will continue
until engineering controis are implemented.

A total of 63 S5-gation drums were discovered during
the drum excavation in March 1988, 18 of which
were removed for sampling and analysis. The drums
waere generally in poor condition, having been
previously crushed or corroded. Their contents
included soids, sludges and liquids. Analyss
indicated the presence of volatile organic com-
pounds, base neutral extractable organic compounds
and petroleum hydrocarbons.

Contaminanis of concem at Global Landtill were
evaluated as parnt of the Feasibillty Study prepared by
Kilam Associates. Leachate seeps in the lanatili
wore found 10 have much higher concentrations of
contaminants, than in other media of concern at the
site. Contaminants found in the leachate include:
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matals, substituted akane and akene hydrocarbons,
aidehydes, ketones, esters, sthers and aromatic
hydrocarbons. Data obtained from analysis of the
leachate seeps and during the drum excavation
have been used to estimate concentrations typical of
the entire landtill. Associated hsatth risks are a result
of these contaminants partially entering the ground
water, volatilization into the air, or discharging into
the wetlands.

Contaminants which were presant in the leachate
were also found in the upper water table aquifer
beneath the site. Although this aquifer is not a
potable water source for the area, it does discharge
directly to the adjacent wetlands, and is thersfore a
potontial threat to the surrounding natural resources. -
The major contaminants of concem in the upper
aquifer are: chiorobenzene, naphthalene, xylene,
ethylbenzene, benzene, methylane chioride, ace-
naphthene and acetons. These contaminants were
found at elevated lavels in excess of New Jersey
Maximum Contaminant Levels (MCLS) for drinking
water. Some metais were aiso detected at levels that
exceeded New Jersey MCLs.

Beneath the upper water table aquifer lies the Oid
Bridge Sand aquifer, which is a regional potable
water source. There were isolated instances where
iow levels of contamination, in excess of MCLs, were
detected in this aquifer. Metals (cadmium, nicked,
chromium and lead), volatile organic compounds
(chiorobenzens, methylsne chioride, tetrachio-
rosthene, tetrachiorosthane and vinyl chioride) and
the pasticide, 4,4-DDT, were all detected in the Oid
Bridge Sand aquifer. Since the nearest potable we'ls
are one mile upgradient of the site, there is littie [kel-
hood that they represent an immediate threat to
public heatth. However, the presence of these
contaminants poses a potential future threat to
public health, and thereby justifies taking action at
this site.

In addition to ground water, air is 2 medium of
concemn at the Giobal Lanctill ske. The detection of
odors by residents surounding the site, indicates
that air is a pathway for gasses emanating from the
landfit. Gasses are generated by the landfil due to
the natural decomposition of organic matter. Thess
gasses must be collected 8o as to avoid damage to
the impermeabie liner and infitration into the air
pathway. Because of the nature of the contaminants
found at the landfill, k is expected that the gasses
gsnerated may include some hazardous materials.
Therefore, treatment of these gasses will be neces-
sary. Wincbiown particulates could aiso cany
contaminants through the alr. Dermal contact with
site contaminants is another major pathway for site

workers, visitors and trespassers. Although no
specilic toxic compounds have been identified in the
alr emissions from the landtill, there exists the
potertial of a public health risk via the air pathway.
in any event, proper landfill closure requires that
landfill gasses be collected and appropriately
treated. :

The natural resources of the Cheesequake Drainage
Basin are also potentially threatened by the Global
Landtill. Al of the contaminants present in the upper
aquifer can be expected to discharge directly into
the adjacent wetlands. The wetlands are also
subject to contamination from storm water runotf and
leachate seeps. Limited surface water sampling
shows high-levels of fecal coliform bacteria and
ammonia, which pose a potential threat to the local
fauna. These and other contaminants were

found in the surface waters which are in excess of
New Jersey Surtace Water Quality Standards. Other
contaminants were found in the surtace water at
levels excesding NJ Safe Drinking Water Act
(NJSDWA) standards; these include pesticides
(Lindane and DDT) and metals (cadmium, nickel,
copper and zinc).

In addition, the landfill is situated on former wet-
lands. A berm Is required at the toe of the landtill
siope to support the selected cap and control the
landfil movement resulting in unavoidable impact on
wetlands. This impact, however, could be minimized
by selecting the smaliest and most effective berm
possble. Mitigation of impacted wetlands would be
in accordance with Section 404 of the Clean Water
Act and New Jersey Coastal Wetland Act guidelines.

The nature.and extent of contamination in the
ground water, surface water, air and sumounding
wetlands, will be fully characterized during the

upcoming RUFS, .
Summary of Alternatives

In preparing the Feasibiity Study, a wide range ot
remedial technologies were identlied and inttiaily
scresned for effectiveness, implementability and
cost. Those altematives which passed the initial
screening are below.’ Under considera-
tion is & No-Action akemative and five closure
atematives which invoive installation of a landfill cap.
Detalled descriptions of all remedial altematives
eonsldom red for this operable unkt are provided in the

Al aematives considered, with the exception of the
No Further Action Alternative, inciude the following

- 119 -
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common elements: a security fence around the
perimeter of the landtill, a guard rail (o prevent
vehicular access, and a program to monitor move-
ment (creep) of the landfill siope. In addition, a gas
collection and treatment system, and one of three
leachate collaction and treatment system options will
be selected. The costs for gas collection and treat-
ment are included in the cost estimates for the
capping atternatives. The costs for the leachate
system options are not inciuded in the cost esti-
mates for the individual capping alternatives, but are
listed separately. Each of the capping alternatives
assume Operation and Maintenance (O&M) over a
thirty year period of time. The estimated annual
O&M costs, and the estimated capital construction
costs, are listed at the end of each alternative, along
with the calculated estimated present worth cost.
Every capping altemative would require a period of
approximately two years for the preparation of
detailed engineering designs and specliications,
followed by the construction time period shown.

Altemnative 1: No Action

The Nationa! Contingency Pian (NCP) and CERCLA
require the evaluation of a No Action altemative to
serve as a point of comparison with other remedial
action atternatives. The No Action altemnative for OU
1 at the Global Landfill would require continuation of
the New Jersey Pollution Discharge Elimination
System (NJPDES) ground water monitoring program
for 30 years. This program would consist of quar-
terly sampling of the 15 welis which surround the
site. The samples would be analyzed for EPA
priority poliutants plus water Quality parameters.
Also, the condition of welis would be inspected on a
weekly basis. No other action is proposed under
this altemative. .

Estimated Capltal Cost: $0
Estimated Annual O&M Cost: $210,000
Estimated Present Worth: $3,228,000

Altermmative 21 NJDEP Solid
Waste Cap

This alternative incorporates requirements for closure
of a solid waste landfill, in accordance with the New
Jersey Adminisirative Code (NJAC) 7:26-2A.9. It
consists of a 12 inch clay layer with a permeabiilty of
1 x 10-7 crvsec, a drainage layer and a vegetative
topsoll cover. The overall thickness of this cap is
three feet.

Estimated Capital Cost: $16,915,000
Estimated Annual O&M Cost: $489,000

Estimated Present Worth: $23,722,000
Estimated Construction Period: 1 172 years

Altemative 3: NJDEP Hazardous
Waste Cap

This altemative incorporates requirements for
closure in compliance with New Jersey State Haz-
ardous Waste Regulations (NJAC 726-11.4). This
cap differs from the solid waste cap (Alternative 2) in
that it utilizes four feet of clay (with a permeability of
1 x 10-7 crrvsec) instead of one. The overall thick-
ness of this cap Is six feet. .

'| Estimated Capital Cost: $30,190,000

Estimated Annual O&M Cost: $581,800
Estimated Present Worth: $33,420,000
Estimated Construction Period: 2 1/2 years

Altermnative 4: RCRA Hazardous
Waste Cap

This alternative employs the requirements for landtill
closure set forth in the Code of Federal Regulations
(40 CFR 264.310) of the Resource Conversation and
Recovery Act (RCRA). The RCRA cap consists of
two feet of clay (with a permeability of 1 x 10-7
crVsec), a synthetic geomembrane layer, a drainage
layer and a vegetative topsoll layer. The overall
thickness of this cap is five feet.

Estimated Capha! Cost: $26,739,000
Estimated Annual O&M Cost: $554,000
Estimated Present Worth: $34,548,000
Estimated Construction Period: 2 1/2 years

Alternative 5: Bentonite Clay Cap

Bentonite is a clay material which is typically mixed
with soil, or used alone, to form an impervious layer.
This alternative would employ a layer of pure ben-
fonite ciay sandwiched between two geotextile
layers. Upon contact with moisture, the 1/2 inch
bentonite layer swells 10 a thickness of approxi-
mately two inches, {0 achieve a permeability of 1 x
10-9 cnvsec. This altemative would aiso include a
drainage and vegetative layer. This cap would not
meet NJDEP and RCRA hazardous waste closure
requirements. The total thickness of this cover is 2.2
fost

Estimated Capital Cost: $108,909,000
Estimated Annual O&M Cost: $504,000
Estimated Present Worth: $25,945,000
Estimated Construction Period: 1 1/2 years
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_Alternative 6: Modified NJDEP
Hazardous Waste Cap

The Modified hazardous waste cap is a composite
cap, which contains a 12 inch clay layer (with a
permeability of 1 x 10-7 cmvsec) overiain by a syn-
thetic geomembrane. This synthetic layer would
consist of a non-woven geotextile spun from re-
cycled plastic beverage bottles and bonded to a
Hypalon-based containment membrane. This
bonded membrane is designed to provide increased
friction for landiills with steep siopes, such as the
Global Landiill. As is the case with the two pravious
caps, this composite layer is aiso overiain by drain-
age and vegetative layers. This cap would comply.. -
with performance standards for RCRA hazardous
waste landfill closure. The total thickness of this cap
is three feet.

Estimated Capital Cost: $19,938,000

Estimated Annual O&M Cost: $512,000
Estimated Present Worth: $27,101,000
Estimated Construction Period: 2 years

Leachate System Options

The landfill is partially saturated with leachate due to
the lack of an adequate cap. This leachate finds s
way to the surface of the landfill in the form of
leachate seeps, and nesds to be collected. The
leachiate collection system would consist of &
drainage blanket located beneath the impervious
layer of the cap. Once coliected, this leachate would
be treated utilizing one of the three treatment options
described below. In gddition, the ga- .nanagement
sysiem would generate condensate, which would
also be collected and treated along with the
leachate. Each treatment option would treat a flow
rate that diminishes annually from approximately
20,000 galions per day (gpd) to approximately 400
gpd after 15 years. There are three options for the
leachate systems discussed below. The final option
for leachate collection and treatment, however,
would be selscted during the design of this ope
unit,

Ontion 1. No On-Site Treatment With Discharge o
an.Industrial Waste Treatment Eacifity

This option invalves pumping the leachate and gss
condensate c.. harge to a storage tank on ste. ™e
effiuent woulc inen be transponied by truck 1o an
industrial waste treatment plant, which is a licensed
hazardous waste treatment, storage and disposal
facilty (TSD). No pretrestiment would be required for
this option.

Qolion 2. On-Site Pratrantmant With Discharge 1o a
Eublicly Owned Traatment Warks (POTW)

This option invoives punmping the leachate and gas
condensate to an on-site holding tank for pretraa-
ment. This option requires the construction of an on-
site waste water pretroatment plant. The pretreated
effiuent would then be transported by truck, to a
municipal waste water treatment faciity (otherwise
known as a publicly owned treatment works, or
POTW). The waste from the pratreatment process
;:uugalu be transported, by truck, to a TSD

Qotion 3. On-site Traatmant With Discharge to

g’

Tr:= cotion invoives pumping the leachate ar~ s

~Jensate 10 an on-sike equalization tank. -  .ed
by iull treatment and disinfection. The clean atiuent
weould then be discharged directly 1o Cheesequake
Creek. This option requires the construction of a
complete waste water treatment plant on site. The
treatment unit would be cesigned 1o produce an
effiuent which would meet NJPDES requirements for
discharge to surface water. Like Option 2, the waste
from the pretreatment process would aiso be trans-
peorted, by truck, to a TSD faciity.

Estimated Costs and Required Construction Time

Qntion 1

Capital Cost: $483,600

Annual 08\ Cost: $1,394,700
Present V.. -h: $4,485,800 . S
Construc  Period® 1210 18 months

Qution2
Capital Cost: $1,051,700
Annual O&M Cost: $275.500

-| Present Worth: $2,797,700
.| Construction Period® 24 10 27 months

Qotion 3

Capital Cost: $1,528,200

Annual O&M Cost: $253,100

Present Worth: $3,252,200
Construction Period” 24 10 27 months

“The construction period of these leachate treatment
options will run concurrsntly to the cap construction
period. °

Cﬂteﬂé for Evaluation

Nine criteria are used 10 evaluate the altematives ang
10 select the preferred altemative. This section

...12;]_-
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discusses and compares the performance of the
remedial alternatives under consideration against
these criteria. In addition, the seiected remedy for
this operable unit will be consistant with the fina)
remedy for the site, and will yse treatment technolo-
gies to the maximum extent practicable. The nine
criteria are described below:

Overall protection of human healthand the environ-
ment addresses whether or not a remedy provides
adequate protection and describes how risks posed
through each pathway are eliminated, reduced or
controlled through treatment, engineering controls or
institutional controls.

Compliancewithpotential ARARs addresses - - -
whether or not a remedy will meet all the applicable
or relevant and appropriate requirements (ARARS) or
Federal and State environmental statutes and/or
provides a basis for a waiver.

Long-term effectivensss and permanence refersto
the ability of a remedy to maintain reliable protection
of hunian health and the environment over time once
cleanup goals have baen met.

Reductionoftoxicity, moblity orvolume of contami-
nants addresses the anticipated performance of the
remedy in terme ¢f reducing the toxicity, mobility or
voilume of the contaminants. of concem in the
environment.

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

Implementabllity refers to the technical and adminis-
trative teasibility of Implementing a remedy, including
the availability of materials and services required to
implement a particular option. _

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

Stateand support agency accepiance indicates
whather, based on iis review of the FS, the agencies
involved concur with, oppose or have no comment
on the preferred altemative for OU 1.

Community scceptance willbe assessed inthe
Record of Decision foliowing a review of the public

comments received on the FS report and Proposed
Plan,

Evaluation of Alternatives

The NJDEP and the EPA are required to select the
remedial attemative which offers the best balance
among the above nine criteria. The selected remedy
must meet the first two criteria, protection of human
health and the environment, and compliance

with ARARS, uniess a waiver for ARARS is granted.
The manner in which the preferred aftomative meets
the criteria are addressed briefly below. After careful
consideration of the remedial attematives, the
NJDEP and the EPA have preliminarily selected a
Preferred Alternative. This alternative, which could
change as a result of public comment, is described
in the section below.

Analysis of Altematives

The alternatives under consideration will be dis-
cussed below with respect to eight of the nine
evaluation criteria. Community Acceptance will be
evaluated upon completion of the public comment
period and the preparation of the Responsiveness
Summary.

Overall Protection

All closure altematives, with the exception of the No
Action altemnative, offer protection of human health
and the envircnment from windblown contaminants,
and from direct contact with contaminated soil or
leachate seeps. Atematives 3 (NJDEP Hazardous -
Waste cap), 4 (RCRA cap) and 6 (Modified Hazard-
ous Waste cap), offer the best protection of human
heaith from gas emissions. In addition, these atter-
natives provide greater protection 1o the environ-
ment by reducing the production of leachate. How-
over, Altematives 3 and 4 would impact more wet-
land acreage because they would require larger
berms. Alttemative 5 (the Bentonite cap) offers less
protection from gaseous emissions because the clay
layer develops cracks when & is dry, allowing gasses
1o escape. Atemative 2 (NJOEP Solid Waste Cap)
iso has this problem. In addltion, & has a lower
impermaeabdilty to rainwater.

Alernative 6 offers the greatest overall protection of
human health and the environment. This Moditied
NJDEP Hazardous Waste Cap alternative provides
protection from leachate generation and exposure to
contaminants. It is also tighter in weight and would
provide a greater factor of satety for the unstable
sidesiopes. in addition, this atemative would require
a smaller berm, thereby impacting less wetlang

acreage.
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The landtill gasses emanating from the landfill wouid
be coliected and treated in a manner which would
meet the appropriate air emissions standards, and
assure protection of human health and the environ-

ment.

The No Action altemative offers little protection of
human health and the environment. The risks would
be exacerbated in the long term due to continual
detgrioration of the minimal on-site controls. This
alternative will not be considered further in this
document.

Compllance with ARARs

The Bentonite Clay cap (Alternative 5) and Modified
Hazardous Waste cap (Altemative 6) are new cap-
ping designs and do not strictly comply with NJDEP
or EPA capping guidelines. These were developed
as lightweight caps to address the siope stability
concerns speclic to Global Landfill.

The NJDEP Solid Waste cap (Altemative 2), NJDEP
Hazardous Waste cap (Alternative 3) and EPA RCRA
cap (Alternative 4) are all in compliance with the
appropriate requirements for landfill closure.

Hazardous waste landiill closure requirements are
relevant and appropriate for closure of the Global
Landfill. However, because of the instability of the
steep landtill sidesiopes, and the potential for
another siope fallure to occur, the (]
hazardous waste cap may be technically impractical
for this site. A waiver of this ARAR may be required
for Alternatives 2, 4, S, and 6.

Reduction of Toxicity, Mobllity
or Volume of Contaminants

None ¢f the closure altematives reduce the toxiclty
or volume of wastes present at Global Landiil, but
do reduce waste mobility and provide for on-site
containment of wastes. In addition, the coliection
and treatment of gasses would reduce the toxicly,
mobility, and volume of contaminants released
through the surface of the landill.

All five closure alternatives provide for reduction in
generated leachate quaniity, and therefore reduce
the mobility and toxicity of contaminants migrating
into the ground water.

Al leachate collection and treatment options wouid
be designed 10 coliect 100 percent of the leachate

_ seeps and gas condonsate.

Short-Term Effectiveness

All five closure altenatives may cause potential
short-term heaith and environmental impacts. These
impacts are generally related to potential exposure
to waste materials (on-site) or air emissions (on or
ofi-site), typical construction related safety hazards,
increased truck tratfic, noise, and potential soil
erosion. The short-tarm impacts, however, can be
mitigated through proper design. In addition, health
and safety plans would be developed for protection
of local residents and on-site workers.

Waetlands would be impacted during construction of
the stabilization berm. The impact would be greatast
with capping Altematives 3 and 4 because of the
larger sizes of the t:'ms required to support the
waight of those caps.

Short-term health and environmental effects may be
& concem during well drilling for the gas collection
system. Protection of local residents and on-site
workers can be achieved through air monitoring,
minimizing the aerial extent of waste disturbance
and by employing standard dust control measurss.
Construction of the leachate collecticn system will
require similar measures.

Long-Term Effectiveness
and Permanence

All five closure alternatives address this criteria by
eliminating the potential risks associated with the
direct (on-site) contact with wastes, and the off-site
migration of contaminated dust or soll particies.

While capping the landfill is a typical closure action,
some of the technologles proposed are relatively
new. The long-term etfectiveness of the Bentonite
clay cap is nct well documented. Textured geomem-
brane iners are gaining acceptance in the industry,
but they have not been employed long enough to
dispiay longevity. Other site condltions would be
addressed by any of the alternatives, Le., slope
stabiiky, storm water and erosion controls and site
8CCe8S controls.

Al the altematives discussed above are expected to
adequatsly control and manage the wastes remain-
ing on slte, and residuals generated after closure.
The key to effective long-term performance is post-
closure operation, maintenance, inspection and
monitoring. Factors that will affect long-term per-
formance inciude effects of differential settiement and
sidesiope creep (movement). Differential settlement
can damage the wells and piping systems of the gas
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collection and leachate coliection systems as well as
the low permeability layer of the cap. Buildup of
solids and biological growth on well scresns and
piping systems can aiso efiect long-term operation.
An appropriate operation and maintenance program
would be implemented to minimize these potential
problems.

Implementabllity

Altemative 6 is the most technically feasible for
Global Landfill to assure the greatest factor of safety
against sideslope failure. The weight of the caps
proposed in Aternatives 3 and 4, due to the amount
of clay required, would result in an unacceptable
factor of safety. The Bentonite clay cap proposed in
Aliernative 5, and the textured geomembranes in
the composite clay cap aitemnatives (3, 4 and 6) are
presently available from a limited number of manu-
facturers, while natural clay is available from a
number of sources. Afternatives 2, 3 and 4 empioy
technologies that are based on conventional
construction procecures. The materials and tech-
niques required to construct these alternatives have
been used at other landfills and should not be
ditficult to impiement.

The time required to construct Atematives 2, 5 and 8
ranges from 1 1/2 10 2 years, while Altemnatives 3 and
4 would require approximately 2 1/2 years to con-
struct. No implementation difficulties are anticipated
for the gas collection and treatment system. implem-
entation of all leachate coliection and treatment
options is technically feasible.

Cost

The Preferred Altemative (Aemnative 8) is the most
cost effective atternative, which would also be pro-
tective of public health and the environment.

Summary of the Preferred
Alternative

Based on the results of the Operabie Unit One
Feasiility Study report, and after careful considera-
tion of all reasonable aternatives, the NJDEP-
recommends Altemnative 8 as the preferred choics for
addressing source cortrol management of the

landiill. This alternative invoives:

® Closure of the landfil with the Modified
Hazardous Waste Cap (Atemative 8),
inctuding an active gas collection and
treatment system;

.nof

* |mplementation of a leachate collection and
treatment system to prevent migration of
contaminants into ground water and sur-
rounding wetlands;

® (nstallation of 8 guard rail to prevent vehicu-
lar access, and a perimeter security fence to
restrict access to the site; and,

® |mplementation of a program to monitor
movement of the landfill sideslopes.

The preferred leachate collection and treatment
system is Option 3 (on-gite treatment with discharge
to surface water). However, a contingency system,
which would include off-site disposal, may be used
during this phase of the remedial action. This wculd
provide sutficient time to evaluate whather a single
treatment plant could be designed and constructed to
address both the landfill leachate and underlying
groundwater.

The estimated present worth of the preferred aterna-
tive with Leachate Option 3 is $30,353,200 million.
The capitol cost is estimated to be $21,464,200
million with an annual operation and maintenance
cost of approximately $765,100.

Rationale for Preference

The NJDEP believes that the preferred alternative
provides the best balance among the altematives
according 10 the evaluation criteria. Altemnative 6
provides a high level of protection of human heaith
and reduces the threat to the environment by
containing the landfill refuse and reducing the nsk ot
contaminant migration from the landfill. In adaton,
this alternative is lighter In weight and would adaress
the siope stability concemns of Giobal Landtill. The
landfill capping and long-term monitoring will comply
with all provisions of RCRA hazardous waste langtill
closure regulations which are relevant and appropfi-
ate to the landfill.

This proposed allemative would aiso eliminate ste
risks due to gasecus and winddiown contaminants
by capping the landiil and installing an active gas
coliection and treatment system. By capping the
landfill now, further degradation of the ground water
and surrounding wetlands can be minimized The
wetlands and surface waters wil aiso be protected
from the discharge of leachate by reducing inf:nraion
into the landtill, and by collecting the leachate tor
treatment. Furthermore, the spread of contam.~aton
in the water table aquiter, which affects the »<* 3nas
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and possibly the Oid Bridge Sand aquifer, would be
greatly reduced. Based on the information available
at this time, the NJDEP believes the preferred alter-
native would be protective of human heatth and the
environment, would comply with ARARS, would be
cost effective, and would utilize permanent solutions
and alternative treatment technologies to the maxi-

mum extent possible.

Bureau of Community Relations

Divigion of Hazardocus Site Mitigation

gew Jersey Department of Environmental Protection
N 413

Trenton, N.J. 08825-0413
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" SECTION 1 - INTRODUCTION

On August 10, 1988, Eikon Planning and Design Corp. (Eikon) and
Enseco, Inc. (Enseco) jointly submitted a Scope of Work to the
Global Landfill Task Group (Task Group) outlining proposed envi-
ronmental investigatory services required to address health con-
cerns of 0ld Bridge residents living in the area of the Global
Landfill and Sommers Brothers Landfill sites. Said proposal was
drafted based upon scope of work and project objectives (namely,
Objective 1) outlined in the Global Landfill Task Group Community
Investigation Health Service Grant Application. The purpose of
Objective 1 was as follows:

1. To determine whether the residences in the immediate vicinity
of Global and Sommers Brothers Landfills were built upon a
former sanitary landfill.

2. To identify the composition of in-situ soils, including the
presence, if any, of contaminants.

The full Health Service Grant is included in Appendix I; a listing
of Task Group Members (revised January, 1990) is outlined in
Appendix II.

Subsequent discussions and amendments between New Jersey Depart-
ment of Health (NJDOH), New Jersey Department of Environmental
Protection (NJDEP), 0ld Bridge Township and Citizens Helping
Environmental Cleanup (CHEC) personnel, both within and outside
the Task Group, resulted in the full Scope of Work Document dated
November 7, 1988. Said document was accepted through resolution
by the 0ld Bridge Township Council on January 18, 1989. Field
work was initiated.in March, 1989.

Environmental investigatory work was to be conducted in three
phases:
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o Phase I - Soil Vapor Study in Target Areas

o Phase II - Investigatory Soil Boring Study in Target Areas -
‘ Based Upon Phase I Data

o Phase III - Laboratory Analysis of Phase II Soil Boring
Samples |

Enclosed herein are the findings of Phase I through Phase III
activities.

SECTION 2 - G L SITE DESCRIPTION

Outlined below is a brief description of the Global Landfill,
Sommers Brothers and adjacent apartment complex areas. The gener-
‘al site layout is depicted on Figure I.

Global Landfill:

Global Landfill is an approximately 50 acre inactive facility
located in a salt marsh area off Ernston Road, between New Jersey
State Route 9 and the New Jersey Garden State Parkway in 0ld
Bridge Township. The landfill had reportedly been in operation
since the late 1960's, and was active until April 1984, when, due
- to a slope failure, it was ordered to cease operations and prepare
a proper closure plan by the State of New Jersey.

A history of engineering design and operating violations were
recorded at the landfill during its approximately 20 years of
operation. Global Landfill was placed upon the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA,
or Superfund) National Priorities List (NPL) in March, 1989 (NPL
rank No. 260).
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Sommers Brothers Landfill:

The Sommers Brothers site consists of approximately 234 acres,
east of Route 9 and north of Route 34, in 0ld Bridge Township.
Global Landfill abuts the site to the north. Approximately 20-30
acres of the property were used as a municipal landfill by 0ld
Bridge Township between 1900 and 1968. Localized dumping re-
portedly occurred throughout the remainder of the site.

In 1986, the NJDEP Division of Hazardous Waste Management (DHWM)
discovered in excess of 200 labeled and unlabeled drums deposited
in eight or more locations throughout the site. Limited drum
removal activities were undertaken in 1986; additional

NJDEP supervised investigatory and/or remedial activities will
likely continue on the site.

Subject Apartment Complexes:

The subject apartment complexes, namely London Terrace (approxi-
mately 962 units), Parkwood Village (approximately 500 units),
Skytop (approximately 840 units) and Nieuw Amsterdam (approximate-
ly 480 units) were erected in an area between Global Landfill,
Sommers Brothers Landfill and Route 9. Skytop and Nieuw Amsterdam
were completed between 1959 and 1966; London Terrace and Parkwood
Village were completed in the late 1960's/early 1970's. Addition-
al information regarding prior site use in the areas presently
occupied by said apartments is included in the aerial photographic
review portion of Section 3.

SECTION 3 - PHASE I SOIIL_VAPOR _STUDY

Preparation for Phase I soil vapor activities began in March,

1989. Public underground utility marking services were notified
of scheduled field work; extended efforts to locate municipal and
private water and sewer lines, however, were largely unsuccessful
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(i.e., due to nonresponse from private parties or nonexistence of
as-built utility drawings).

An approximately 200 ft. by 200 ft. grid was marked over the

proposed Phase I target area (see Figure II - Proposed Phase I
Soil Vapor Boring Plan). Upon notification to NJDEP and Task
Group personnel, field activities commenced on March 31, 1989,

Utilizing a power auger and a bar hole maker (approximately one
half inch diameter steel rod with an attached driving weight -
refer to Figure III), soil vapor test borings were advanced at
previously marked grid node locations. Ambient organic compound
air concentrations were recorded at each sampling point prior to
boring advancement utilizing a flame ionization detector (FID)
manufactured by the Foxboro Company (OVA 128 Century organic vapor
analyzer) and a photoionization detector (PID) manufactured by the
HNU Corporation (HNU Model PI101).

Depending upon in-situ soil conditions (e.g., density, gradation)
soil vapor test borings were advanced between 36" and 56" below
grade. Soil cuttings were observed to qualify the composition of
in-situ soils.

A remote soil vapor sampling device (Teflon tubing, encased within
a rigid PVC casing, with a glass and Teflon head - refer to Figure
IV) was lowered into the vapor boring; the boring was subsequently
sealed and purged based upon the calculated hole volume. The hole
remained undisturbed for approximately 5 - 15 minutes to allow for
soil gas to enter the boring. A PID reading was recorded: the
hole equilibrated for another 5 - 15 minutes and a FID reading was
recorded. The remote sampling device was removed and the hole was
backfilled to grade. This method of soil gas sample collection
allowed direct subsurface monitoring with a minimal amount of
disturbance to the test areas.
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Between soil vapor borings, sampling equipment was cleaned with
nonphosphate soap and a distilled water rinse. 1In addition,
Teflon tubing within the remote sampling device was checked be-
tween borings to ensure that organic vapor readings returned to
background levels (i.e., the Teflon tubing was not contaminated).

Soil vapor borings SVl through SV23 were initially advanced in
Parkwood Village, London Terrace and an open (vacant) lot adjacent
to London Terrace as per the unbiased soil vapor sampling plan
(completed soil vapor boring installation locations are depicted
on Figure V). General field data for vapor borings SV1 through
SV23 is outlined in Table I.

On April 4, 1989, Phase I soil vapor field activities were tempo-
rarily halted due to subsurface work indemnification clauses
required by the owners of the London Terrace apartment complex.

During the referenced interruption to Phase I field work, the Task
Group decided to review historical aerial photographs of the
target study areas to augment soil vapor boring placement activi-
ties (said 9 inch x 9 inch nonstereo contact prints are included
in Appendix III).

Based upon a preliminary aerial review, it was recommended that
the photographs be enlarged to further qualify area conditions;
said recommendation was approved by the Task Group and Phase I

activities were amended as follows:

1. Phase I soil vapor installation activities would be augmented
with an aerial photographic review.

2. Select soil vapor boring installation points would be sited
with respect to suspected landfill ingress/egress points, or
landfill space itself, as noted during the aerial photographic
review.
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TABLE I

Phase I Soil Vapor Boring Field Data SV1 Through Sv23

Soil Vapor
Boring ID

sv
sV
sV
sv
sv
sv
sv
Sv
sV
sV
sv
LAY
sv
SV
sV
sv
sv
sv
sV
sV
sv
sv
sv

0 N o0 O, s

10
11
12
13

14

15
16
17
18
19
20
21
22
23

Iocation - General

Approximate

_Depth

Vacant Lot

Parkwood Village

. Parkwood Village

Parkwood Village
Parkwood Village
Parkwood Village
Parkwood Village
Vacant Lot
London Terrace
Parkwood Village
Parkwood Village
Parkwood Village
Parkwood Village
Parkwood Village
London Terrace
London Terrace
London Terrace
London Terrace
London Terrace

London Terrace

London
London

London

Terrace
Terrace

Terrace
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3. Unbiased (random) and biased (based upon Task Group input and
the aforementioned aerial review) soil vapor boring installa-
tion points would be combined to further quantify Phase II
soil boring locations.

Aerial photographs were obtained and reviewed for the following
years: 1959, 1966, 1967, 1976 and 1984. Information observed
during said review is outlined below.

March 29, 1959:

Numerous unimproved roads were noted throughout the primarily
wooded property now occupied by the London Terrace Apartments.
It appeared that said roads loosely connected a potato_ farm,
Route 9, Sommers Brothers, a munitions testing facility and an
offsite excavation pit (preéently occupied by Sky Top Apart-
ments). Several of the referenced roads appeared to dead end in
wooded areas.

Sommers Brothers appeared to be active, and two trucks appeared
to be present in a cul-de-sac on the western portion of the
landfill. The potato farm, munitions testing facility and
excavation pit also appeared active. Global Landfill, it's main
access road, and the subject apartment complexes in question did.
not exist as of this date.

December 4, 1966:

The northern portion (closest to Global) of Sommers Brothers
appeared to be more active (i.e., new dumping was observed), and
adjacent unimproved access roads were more heavily traveled.

The Skytop and Nieuw Amsterdam Apartment complexes were com-
pleted at this time, the former was built upon a portion of the
aforementioned excavation pit, the latter built upon farm
fields, presumably part of the adjacent potato farm (the potato
farm appeared inactive or minimally operative).

- 138 -



Although it was difficult to ascertain whether dumping had begun
at Global, initial clearing and filling for the landfill base
had commenced (the former munitions testing facility was not
visible, presumably razed during Skytop and/or Global access
road construction activities).

Furrows or "short roads" appeared to be cut into the rear por-
tion of what is now London Terrace property, immediately off the
unimproved road connecting the Sommers ‘Brothers and Global
areas. In addition, an extensive so0il removal operation had
apparently begun adjacent to Global Landfill's main access road,
in the area closest to London Terrace. Several of the unim-
proved access roads through wooded areas observed in the 1959
aerial (in the present London Terrace Apartment complex area)
were more heavily traveled at this point in time. Most roads
were directed towards Global Landfill; other roads still ap-
peared to dead end into wooded areas.

Fe a 7., 1969:

Sommers Brothers appeared to have new activity (i.e., dumping)
in the northeastern section of the landfill. The potato farm
appeared inactive.

The entire wooded area presently occupied by London Terrace and
Parkwood Village was cleared; all 1959 and 1966 access roads
through said wooded area were obliterated. It appeared that
between 1966 and 1969 an extensive soil removal project had been
undertaken on the subject apartment complex property (first
noted in the 1966 aerial); approximately ten to thirty feet of
material appeared to have been removed (presumably for road base
material construction of Route 9, according to area citizens and
select Task Group personnel).
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Global Landfill was active and varied truck traffic was ob-
served. In addition, the construction of London Terrace was in
progress (approximately one third complete).

March 20, 1976:

Global Landfill was active and had greatly expanded since 1969
. (what appeared to be several construction trailers/offices, dump
trucks and a tanker truck were noted on the landfill). 1In
addition, there appeared to have been vehicles and other debris
disposed along the rear bank of the London Terrace Apartment
complex; said bank appeared steep and heavily eroded.

All the subject apartment complexes (i.e., the remainder of
London Terrace and all of Parkwood Village) were built as of
this time. The undeveloped (vacant) lot adjacent to London
Terrace and Parkwood Village (adjacent to northbound Route 9)
exhibited localized underbrush (low vegetation); remaining areas
appeared to be bare soil. Erosion and unimproved roads/paths
were observed throughout the lot.

April 11, 1984:

Global lLandfill increased in size from the 1976 aerial, further
encroaching upon existing salt marshes and/or wetland areas.
The April 1984 slope failure was visible, as well as resultant
displaced wetland areas. Active truck traffic was observed on
Global Landfill's main access road; construction trail-
ers/offices were also evident. Sommers Brothers Landfill ap-
peared less active.

Unpaved roads/paths in the vacant lot adjacent to London Terrace
and Parkwood Village appeared more heavily traveled (possibly
for recreational use and/or apartment complex ingress/egress).
The subject apartment complexes remained relatively unchanged.
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Based upon information derived from the aerial photographic review
- presented above, in conjunction with transparency overlays of
present apartment complexes locations with respect to former
access road intersections/locations, (noted on the 1959 and 1966
aerials), biased soil vapor sample locations were proposed (former
unimproved access road locations are included on Figure V). 1In
addition, two offsite control soil vapor boring locations were
proposed by the Task Group, adjacent to the municipal water tower,
off of northbound Route 34. After review and comment by NJDEP and
Task Group personnel, said biased and control sampling locations
were confirmed.

The apartment complex indemnification concern was resolved and
Phase I field work resumed by May 31, 1989. On June 9, 1989,
Phase I soil vapor installation activities were completed; an
additional thirteen locations were screened (SV24 through SV34,
and two off-site control points). General field data for all soil
vapor borings are outlined in Table II; soil vapor boring loca-
tions are depicted on Figure V.

Based upon recorded data, eight soil vapor borings exhibited
elevated organic vapor readings (SvV8, Sv20, SV21, SV22, SV26,
SV27, SV29 and Control 2): said data is outlined in Table III.

Boring SV8 was located in the vacant lot; SV20, SV21, SV22, SV26,
SV27 and SV29 were located in London Terrace; Control 2 was lo-
cated adjacent to the municipal water tower off northbound Route
34. No elevated vapor boring readings were detected in Parkwood
Village. Except for SV27, SV29 and Control 2, all vapor borings
were in relatively close proximity to Westminster Boulevard. 1In
addition, Sv8, SV20, SV26, SV27 and SV29 were located adjacent to
former unimproved access roads noted in the 1959 and 1966 aerial
photographs (SV21 and SV22 were located between two former access
roads) .

- 141 -

[{ 3



 Based upon the data presented above, seven proposed onsite boring
locations were chosen for Task Group review. Said borings were
located adjacent to elevated vapor boring locations and/or adja-
cent to access road intersections (or more heavily utilized access
roads, as presumed based upon the aerial photographic review).
Task Group and NJDEP input resulted in two additional proposed
areas in Parkwood Village and Nieuw Amsterdam, respectively.
Proposed boring locations are outlined in Table IV. After review
and discussion, six Phase II boring locations were selected by the
Task Group; said locations are outlined in Table V and depicted on
Figure VI.

SECTION 4 - PHASE II TNVESTIGATORY SOII. BORINGS

The scope of work called for Phase II soil boring depths to be
based upon field conditions (to a maximum of 40 feet). In order
to eliminate delays in acquiring permission from the property
owners for state drilling permits (soil borings greater than 25
feet in depth or borings to groundwater require a permit from the
NJDEP Division of Water Allocation), and given the site generally
appeared to have been stripped of soil, a maximum boring depth of
20-25 feet was chosen. Phase II drilling activities commenced on
June 14, 1989; the last sample boring was completed on.June 20, '~
1989.

Utilizing a hollow stem auger drill rig, borings were advanced in
numerical order as outlined in Table V. Drilling equipment was
steam cleaned prior to site mobilization and between borings:;
sampling equipment was decontaminated following general NJDEP
protocol, namely:

Nonphosphate detergent and tap water wash.
Tap water rinse.
Distilled/deionized water rinse.

o 0 O o

10% nitric acid rinse.
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Soil Vapor
Boring ID

A"
sV
SV
sv
sV
sV
sv
sv
sV
sV
sV
sV
sv
sV
SV
sV
SV
sv
sv
sv
Y
sV

sV

TABLE II

Phase I Soil Vapor Boring Field Data - Complete

w N

Q0 9 O O »

10
11
12
13
14
15
16
17
18
19
20
21
22
23

Location - General

Approximate

Depth

Vacant Lot
Parkwood Village
Parkwood Village
Parkwood Village
Parkwood Village
Parkwood Village
Parkwood Village
Vacant Lot
London Terrace
Parkwood Village
Parkwood Village
Parkwood Village
Parkwood Village
Parkwood Village

London
London
London
London
London
London
London
London

London

Terrace
Terrace
Terrace
Terrace
Terrace
Terraée
Terrace
Terrace

Terrace
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48"
44"
40"
47 172"
42"
49"
50 1/2"
46"
49"
48"
46 1/2"
48 1/2
44 1/2"
434
52"
52"
52"
51"
48"
49"
48"
38

39"
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TABLE II

Phase I Soil Vapor Boring Field Data - Complete
(Continued) ~
Soil Vapor Approximate
Boring ID location - General Depth
SV 24 London Terrace 36"
SV 25 London Terrace 46"
SV 26 London Terrace 45"
SV 27 London Terrace 48"
SV 28 London Terrace 49"
SV 29 London Terrace 56"
SV 30 London Terrace 46"
SV 31 London Terrace 40"
SV 32 London Terrace 49"
SV 33 London Terrace 48"
SV 34 London Terrace 48"
Control 1 Municipal Water Tower
Adjacent to Route 34 North 47"
Control 2 Municipal Water Tower
Adjacent to Route 34 North 48"
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TABLE III

Phase I Soil Vapor Boring Field Data - Elevated Readings

Soil Vapor
Boring ID

Readings Over Background
OVA (ppm) HNU (ppm) Remarks

svs

Sva20

sval

Sva2

360 (peak) 0 Sampled in vacant lot

240 (constant) along Westminster Blvd.
(across the street from
London Terrace Bldg. No.
10). Water observed in
boring at approximately
20" below grade; refusal
at approximately 46"
(unknown object); adjacent
to a former unimproved
access road (1959/1966
aerials); water, sanitary
sewer and storm sewer
utilities run along West-
minster Blvd.

5 (peak) 0 Sampled in London Terrace

1 (constant) along Westminster Blvd.
near Bldg. No. 11;
adjacent to a former
unimproved access road
(1959/1966 aerials);
water, sanitary sewer and
storm sewer utilities run
along Westminster Blvd.

0 : 1 (peak) Sampled in London Terrace

" 0.1 (constant) along Westminster Blvd.
adjacent to Bldg. No. 12;
between two former unim-
proved access roads
(1959/1966 aerials);
water, sanitary sewer and
storm sewer utilities run
along Westminster Blvd.

1000+ (peak) 0 Sampled in London Terrace

50-60 (constant) along Westminster Blvd.
adjacent to Bldg. No. 13;
refusal at approximately
38" (unknown object):
between former unimproved
access roads (1959/1966
aerials); water, sanitary
sewer and storm sewer
utilities run along West-
minster Blvd.
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TABLE III

Phase I Soil Vapor Boring Field Data - Elevated Readings

Soil Vapor
Boring ID

Page 2

Readings Over Background

SV26

sv27

Sva29

Control 2

0

1000+

5 (peak)
5 (constant)

120 (peak)
60-80 (constant)

OvVA (ppm) HNU (ppm)

Remarks

11 (peak)
8.5 (constant)

1.8 (peak)
1.0 (constant)

- 147 -

Sampled in London Terrace
along Westminster Blvd. in
center median between
Bldg. No. 18 and No. 19;
adjacent to a former
unimproved access road
(1959/1966 aerials);
water, sanitary sewer and
storm sewer utilities run
along Westminster Blvd.

Sampled in London Terrace
between Bldg. No. 14 and
No. 15; soil cuttings had
sweet/aromatic odor begin-
ning at approximately 30%-
34" below grade; adjacent
to a former unimproved
access road (1959/1966
aerials).

Sampled in London Terrace
off corner of Bldg. No.
52; adjacent to a former
unimproved access road
(1959/1966 aerials).

Grassy area adjacent to
municipal water tower
(approximately 75 ft. from
water tower); reddish
brown sandy loam soil
matrix; undetected PID and
FID readings were recorded
at Control 1 approximately
70 ft. away.



TABLE IV

Phase II - Proposed Soil Boring lLocations

Location

Remarks

London Terrace between Bldg. No. 14
and No. 15 (adjacent to SV27)

London Terrace; along Westminster
Blvd. near Bldg. No. 13 (adjacent
to SV22)

London Terrace; along Westminster
Blvd. in center median between
Bldgs. No. 18 and No. 19 (adjacent
to Sv26)

London Terrace; adjacent to Bldg.
No. 52 along back of apartment
complex - abutting Global Landfill
(adjacent to SV29)

London Terrace; between two existing
apartment bldgs. east of Bldg. No.
15

London Terrace; along Westminster
Blvd. near Bldg. No. 11 (adjacent
to SV20)

Vacant lot; along Westminster Blvd.
across Blvd. from Bldg. No. 10
(adjacent to SV8) )

Parkwood Village; in area including
and north of Bldg. No. 12

Elevated soil vapor readings:;
adjacent to former unimproved
access road; soil vapor boring
cuttings had sweet/aromatic odor.

Elevated soil vapor readings:;
situated between two former un-
improved access roads.

Elevated soil vapor readings;
adjacent to former unimproved
access road.

Elevated soil vapor reading:;
adjacent to former unimproved
access road and in proximity to
intersection of several former
access roads.

Location of former unimproved
access roads; possible off-road
and road intersection activity
(activity appeared somewhat heavier
than majority of roads observed) as
per enlarged aerial photographic
review.

Elevated soil vapor reading:
adjacent to former unimproved
access road.

Elevated soil vapor reading;
adjacent to former unimproved
access road.

Potential location as proposed by
select Task Group and NJDEP person-
nel :
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TABLE IV

Phase II - Proposed Soil Boring Locations
Page 2

Location

Remarks

Nieuw Amsterdam; along back of
apartment complex abutting Sommers
Brothers Landfill property

Municipal Water Tower off of north-
bound Rt. 34 (adjacent to Control 1
and Control 2)

Potential location as proposed by
select Task Group personnel;
location of former access road
servicing Sommers Brothers Land-
£ill.

Proposed off-site control boring
location consistent with Task
Group selection of off-site soil
vapor control locations.
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TABLE V

Phase II Soil Boring Locations - Approved

Soil Boring Location
SB - 1 London Terrace between Bldg. No. 14 and

No. 15 (adjacent to SV27)

SB - 2 London Terrace; along Westminster Blvd.
near Bldg. No. 13 (adjacent to SVv22)

SB - 3 London Terrace; along Westminster Blvd.
in center median between Bldgs. No. 18
and No. 19 (adjacent to SV26)

SB - 4 London Terrace; adjacent to Bldg.No. 52
along back of apartment complex -
abutting Global Landfill (adjacent to
SV29)

SB - 5 Nieuw Amsterdam; along back of apartment
complex abutting Sommers Brothers Land-
fill property

SB - 6 Municipal Water Tower off of northbound
Rt. 34 (adjacent to Control 1 and Control
2
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Distilled/deionized water rinse.
Solvent (pesticide grade) rinse.
Total air dry.

Distilled/deionized water rinse.

O O 0 O

Glassware, distilled/deionized water, solvent rinse and nitric
acid rinse was supplied by Enseco.

Each boring was advanced to a depth of 20 ft; split spoon samples
were collected at 5 ft. intervals from grade. Spoon samples were
examined in the field (both visually and with portable organic
vapor analyzing equipment) for indications of contamination and
strata changes (refer to boring logs in Appendix IV). Based upon
field observations, soil sampling intervals were chosen for each
boring location. If field observations provided no apparent
indications of environmental concern in a particular boring,
sampling consistent with prior boring collection depths and end of
boring (20 - 22 ft.) depths were chosen.

In addition, daily field blanks were collected for target parame-
ters; daily trip blanks were analyzed for volatile organic com-
pounds. Duplicate samples and laboratory analytical QA/QC samples
were provided as outlined under. Phase III activities. Soil sam-
ples were relinquished to Enseco at the end of each day's sampling
activity. As per Scope of Work guidelines, split spoon soil
samples collected at 5 ft. intervals were placed in driller's
sample core jars for cold storage at Enseco.

A summary of soil boring data is outlined in Table VI.
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TABLE VI

Phase II Soil Boring Data Summary

Environmental Observations

Light brown clayey sand, trace gravel;
variable odor (pungent/ashen, other areas swee
/aromatic); HNU at 0.2 ppm over background in
split spoon; sample retained in drilling core
jar at Enseco until release by New Jersey

Similar in composition to 0'-2'sample; distinc
dark brown apparent organic layer at approxi-
mately 5' 3" - 5' 6" depth; variable odor in
apparent organic layer (odor similar to 0'-2'
sample) and HNU at 0.2-0.4 ppm over backgrounc
sample retained in drilling core jar at Ensecc
until release by New Jersey Department of

No apparent environmental concern noted: sampl
retained in drilling core jar at Enseco until
release by New Jersey Department of Health.

No apparent environmental concern noted; sampl
retained in drilling core jar at Enseco until
release by New Jersey Department of Health.

No apparent environmental concern noted; sampl
retained in drilling core jar at Enseco until
release by New Jersey Department of Health.

Sample SB-1 20'-22' collected and analyzed at

Sample ID Location Date Depth
. SB-1 sv27 06/13/89 . 0'-2"
Department of Health.
5!_7!
Health.
l10'-12"
15'=17"
20'-22"?
Enseco.
SB-1A Sv27 06/13/89 5t-71
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Similar in composition to SB-1 5'-7'., Dpark
brown apparent organic layer at approximately
5'4" to 5'6" depth; within dark layer, solid
material was captured in split spoon which
appeared to resemble burnt fibrous rubber/



TABLE VI

Phase II Soil Boring Data Summary

Environmental Observations

synthetic material and/or compressed organic
material (e.g., wood); undeterminable composi-

retained in drilling core jar at Enseco until

release by New Jersey Department of Health.
Sample SB-1A 5'-7' collected and analyzed at

No apparent environmental concern noted; sampl
retained in drilling core jar at Enseco until
release by New Jersey Department of Health.

Material similar in composition to SB-1 5'-7!
and SB-1A 5'-7'; variable odor (pungent/ashen)

Sample retained in drilling core jar at Enseco

Health. SB-2 5'-7' collected and analyzed at

sample retained in drilling core jar at Enseco

sample retained in drilling core jar at Ensecc

Page 2
Sample ID Location Date Depth
tion; strong ashen, pungent odor. Sample
Enseco.
SB-2 sv22 06/14/89 - 0'-2"
06/15/89
5!-7'
noted; HNU at 20-50 ppm over background.
until release by New Jersey Department of
Enseco.
i0'-12" No apparent environmental concern noted:;
until release by New Jersey Department of
Health.
15'-17" No apparent environmental concerns noted;
until release by New Jersey Department of
Health.
20'-22"

-'153 -

No apparent environmental concern noted; sam-
ple retained in drilling core jar at Enseco
until release by New Jersey Department of



Phase II Soil Boring

Date

TABLE VI

Page 3

Depth

Jrore e —————

Data Summary

Environmental Observations

Sample ID

SB-3

SB-4

Sv29

06/15/89

06/16/89

0'_2'

5'-7'

10'-12"!

15'-17°?

20'-22"

0'-2'

5'-7'

14 -

Health. SB-2 20'-22' collected and analyzed &
Enseco. ‘

No apparent environmental concern noted; sampl
retained in drilling core jar at Enseco until
release by New Jersey Department of Health.

No apparent environmental concern noted; sampl
retained in drilling core jar at Enseco until
release by New Jersey Department of Health.
SB-3 5'-7' collected and analyzed at Enseco.

No apparent environmental concern noted; sampl
retained in drilling core jar at Enseco until
release by New Jersey Department of Health.

No apparent environmental concern noted; sampl
retained in drilling core jar at Enseco until
release by New Jersey Department of Health.

No apparent environmental concern noted; sampl
retained in drilling core jar at Enseco until
release by New Jersey Department of Health.

SB-3 20'-22' collected and analyzed at Enseco.

No apparent environmental concern noted; HKNU
at approximately 0.25 ppm over background.
Sample retained in drilling core jar at Ensecc
until release by New Jersey Department of
Health.

No apparent environmental concern noted; samp.
retained in drilling core jar at Enseco until
release by New Jersey Department of Health.
SB-4 5'-7' collected and analyzed at Enseco.



TABLE VI

Phase II Soil Boring Data Summary
Page 4

]

Sample ID Location Da

Depth Environmental Observations

10'-12" No apparent environmental concern noted; sampl
retained in drilling core jar at Enseco until
release by New Jersey Department of Health.

15'-17" No apparent environmental concern noted; sampl
retained in drilling core jar at Enseco until
release by New Jersey Department of Health.

20'-22"! No apparent environmental concern noted; sampl
retained in drilling core jar at Enseco until
release by New Jersey Department of Health.
SB-4 20'-22' collected and analyzed at Enseco.

SB-7 Duplicate 06/16/89 5'=-71 SB-7 5'-7' collected and analyzed at Enseco.
of SB4

SB-5 Nieuw Am- 06/19/89 0*'-2! No apparent environmental concern noted; neark
sterdam - material surface staging was observed (roofinc
adjacent to and construction materials, starter fluiqd,
former Sommers etc.); sample retained in drilling core jar at
Bros. Landfill Enseco until release by New Jersey Department
Access Road of Health.

S5t-7" No apparent environmental concern noted; sampl
retained in drilling core jar until release by
New Jersey Department of Health. SB-5 5'-7!
collected and analyzed at Enseco.

10'-12" No apparent environmental concern noted; sampl

retained in drilling core jar until release by
New Jersey Department of Health.
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TABLE VI

Phase II Soil Boring Data Summary
Page 5

Sample ID Location Date Depth Environmental Observations
15'-17" No apparent environmental concern noted; sampl
retained in drilling core jar until release by
New Jersey Department of Health.

20'-22" No apparent environmental concern noted; sampl
retained in drilling core jar until release by
New Jersey Department of Health. SB-5 20'-22!
collected and analyzed at Enseco.

SB-6 Ooff-Site 06/19/89 - or-2" No apparent environmental concern noted; sampl
Control Pt. 06/20/89 retained in drilling core jar until release by
adjacent to New Jersey Department of Health.
municipal
water tower
off Rt. 34 N.

51-7¢ No apparent environmental concern noted; sampl
retained in drilling core jar until release by
New Jersey Department of Health. SB-6 5'-7!
collected and analyzed at Enseco.

06/20/89 10'-~-12" No apparent environmental concern noted; sampl
retained in drilling core jar until release by
New Jersey Department of Health.

15'-17"! No apparent environmental concern noted; sampl
retained in drilling core jar until release by
New Jersey Department of Health.

20'-22" No apparent environmental concern noted; sampl
retained in drilling core jar until release by
New Jersey Department of Health. SB-6 20'-22!
collected and analyzed at Enseco.
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SECTION 5 — PHASE IIT IABORATORY ANALYSIS

As per Phase III objectives, two select samples in each of the six
borings installed under Phase II were collected and submitted to
Enseco for analysis. Said samples were analyzed for priority
pollutant +40 compounds (PP+40) utilizing EPA Method SW846 Guide-
lines (PP target compounds are included as Table VII). Remaining
split spoon soil samples collected in drilling core jars were
stored at Enseco. In addition, based upon discussions between 0ld
Bridge Township, Eikon, Enseco and-Task Group personnel during
initial scope of work revisions, a Quality Assurance/Quality
Control (QA/QC) plan was included as part of Phase III activities.
The QA/QC plan implemented is included as Table VIII.

Soil boring samples were submitted to Enseco between June 14, 1989
and June 20, 1989; results were received on or about the week of
July 20, 1989. Analytical summary data is included in Appendix V.
Said analytical data summary package was presented to the Task
Group and select NJDEP personnel in October, 1989; a complete set
of Phase III analytical data and supporting documentation was
presented to said personnel in November, 1989.

Based upon a review of Phase III analytical data, it was noted.
that sample receipt temperatures at Enseco were recorded above 4°
Celsius. Phase II boring samples were delivered to Enseco within
1 - 6 1/2 hours from collection, and were staged in coolers with
ice packs during handling. Immediately upon log-in at Enseco, all
samples were transferred to and stored in refrigerated rooms (4°C)
until analysis. Given the short sample handling periods, sample
handling and transport methods and laboratory sample preservation
protocol, analytical data presented in Phase III is believed to
accurately reflect. in-situ conditions in borings SB-1 through SB-
6.
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A review of analytical data from SBl through SB6é revealed several
samples with detectable compound levels (outlined below). A
summary of detected levels is outlined in Table IX.

SB-1:

SB-1 was located adjacent to SV27 in London Terrace, between Bldg.
No. 14 and No. 15.

5'=7': A total of 25.1 parts per billion (ppb) volatile organic
compounds (VOCs) were detected, consisting of 1,1,1,
trichloroethane (1,1,1 TCA), toluene (below the laboratory
method detection limit [MDL]), and one unknown tentatively
identified compound (TIC). 1,1,1 TCA and toluene are common
commercial/industrial solvents utilized for a variety of pur-
poses.

Acetone was present in both the sample and the trip blank, and
was therefore suspect.

A total of 6,794 ppb semi-volatile organic compounds (SVOC) were
detected, consisting of fluoranthene (reported below the MDL)
and ten TICs (Sulfur, Mol. [S8], three hydrocarbons and six
unknowns) . Fluoranthene is a tetracyclic hydrocarbon derived
from coal tar. Sulfur is a nonmetalic element utilized in a
variety of manufacturing processes, including but not limited
to, pulp and paper, rubber vulcanization, petroleum refining,
pharmaceuticals, explosives, fertilizers, and road asphalt,
among others.

A total of seven heavy metals were detected at low concentra-
tions, consisting of beryllium (Be), chromium (Cr), copper (Cu),
lead (Pb), nickel (Ni), zinc (2n) and arsenic (As). Total
cyanides were reported at 0.7 parts per million (ppm); phenolics
were reported at 11 ppm. Trace amounts of Cu, Pb and phenolics
were detected in the field blank.

-~ 158 -



TABLE VI1I

USEPA Priority Pollutant Target Compounds

Priority Pollutants
PURGEABLE ORGANICS (31 COMPOUNDS)

groloin 1, 2 Olcnlorezropane
Acrytaniirile 1, 3 0:znigresranene
Benzono Methyignn chioride
Toluene Mathyt chiorloe
Ethvidansene Maihyl bromide
Caroon tatrachioride Bremotorm
Chatarodsnzens Dientorodromomethano
1, 2.Dicntorostnane Trighlorollueromothane
1. 1, 1-Trighloroathanas Dienlorocttiucromethane
1. 1.Dientgroethans Chlorodizremomothane
1. 1.Cichicroethylone Teteacnioroothylone
1, 1, 2-Teighloroethane Trichiorooihylene
1. 1, 2, 2.Tetracnioroainsne Viny! enioride
Chtoroethane 1, 2 trans - Dizniaroethylone
2Cnloroethyl vinyt ethar ois (Chioromolnyll ather
Chiorolorm
BASE/NEUTRAL EXTRACTABLE ORCANICS (46 COMPOUNDS)
1. 2-Dlentorebentane Fluorane
1, 3-Dieniorobanzone Fluaranthene
1, 4:-Dicaloradenzans Chrysane
Hezxachloroothane . Pyreno
Hesaehiorobutadione Phananthrane
Hoxschiorobenzense Anthracene
1, 2, 4&.Trichlorobanzene Benzo (a) anthracons
bls (2 Chioroethozy) mathana  Benzo (D) lluoranthens
Naphihalane Benzo (k) Nluoranthene
2Chioronaphthalens B8enzo (a) pyrene
Isapharone Ingeno {1, 2, )¢, d) pyrene
Nitrobenzans Dibenzo {a, h) anthracons
2. 4.DInltrotoluene 8enzo (g, N, I} perylane

2, 8-0lnitretoluane 4Chlerozhenyl phenyl ather
4-Bromephanyl phenyl athar 3, 3 -Clentoredencicdine
bis {2-Ethylhezyl) phthalate Bensidine

Di-naclyt phthalate bls (2-Chiorasthyl) ather -
Dimethyl dhthalate 1, 2:Dlphenylhydrazine
Dietnhyl phihalate Hexa:hloroc-‘clopsnlaclsno
Dl-n-butyl phthalate N-Hitrased!shenylamine
Acenapnthylens N-Hitrosodimsthylamine
Acenaphihene N-Nitrasodi.a-propyviamine
Butyl benzyl phthatate bis (2-Chloroisopropyl) ethar
ACID EXTRACTABLE ORGANICS {11 COMPOUNDS)
Phanal hloron<crasol
2-Hitrophenol 2Lhlorophenot
4-Nitrophenot 2, $-Dichlorophensl
2, 4-Olnltrophenot 2, ¢, 6-Trlehlorsphenol
4, &Dlnltro-0crasol 2, {-Cimethylphenol
Pentachiorephsnol
‘PESTICIDESIPCH'S (28 COMPOUNDS)
oEndosullan Haptachlor
8 Encdosullan Heptazhier epoxide
Endosullan suifate Chlorcane

e Toxasheno

A8HC Aroclor 1016

$BHC Aroclor 1221

8HC Aroclor 3232
i¢rin Aroctor 1242

Oleldrin Aroclor 1228

4, 4.COE Atcetor 1254

4, 4.000 Aroglor 1260

4, 4-00T 2,3, 7, 8. Totrachlorodidenzo-
€Endrin pdioxin (TCOD)
Endrin aldchydo
METALS (13 ELEMENTS)
Anlimony Mercury
Arsanle Nicket
Berylilym Salenlum
Cadmium Sliver .
Chromium Thalllum
Copoer 2ine

ad
MISCELLAMEOUS (3 ANALYTES)
Totat Cyanidos

Total Phenols
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TABLE VIIXY

Phase TIITI Quality Assurance/Quality Control Plan

QA/QC Type

Analysis

Testing Frequency

Trip Blank(s)

Field Blank(s)

Method Blank(s)

Matrix Spike

Sample Matrix Spike

Duplicate Samples

Volatile Organics (with
Library Search [LS])

Priority Pollutant +40

Volatiles + Library Search,
Semi-Volatiles (BN/AF) + LS

Volatiles + Library Search,
Semi-Volatiles (BN/AF) + LS

Volatiles + Library Search,
Semi-Volatiles (BN/AF) + LS

Priority Pollutant +40
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one/day

one/day (field
cleaning)

one/20
Sample Batch

one/20
Sample Batch

one
one

one



TABLE IX

Phase III Laboratory Analysis Summary - Detected Compounds

Soil Boring ID/

- 161 -

Detected PP+40 Compounds Result MDL Qualifier
SB-1(A) S5'-7' (06/14/89):
VOLATILE ORGANICS
1,1,1 Trichloroethane 16 ppb 5.6 ppb
Toluene 1.8 ppb 5.6 ppb J
TICs
Acetone 81 ppb B
Unknown 7.3 ppb
SEMI-VOLATILE ORGANICS
Fluoranthene 14 ppb 370 ppb J
TICs
Unknown 230 ppb
Unknown 260 ppb
Unknown 330 ppb
Sulfur, Mol. (S8) 3900 ppb
Unknown 340 ppb
Hydrocarbon 280 ppb
Hydrocarbon 450 ppb
Hydrocarbon 490 ppb
Unknown 320 ppb
Unknown 180 ppb
METALS
Beryllium 0.6 ppm 0.1 ppm
Chromium 12 ppm 1 ppm
Copper 16 ppm 1l ppm
Lead 15 ppm 6 ppm
Nickel 10 ppm 4 ppm
Zinc 28 ppm 1 ppm
Arsenic 3.7 ppm 0.3 ppm
PHENOLICS 11 ppm 0.1 ppm
CYANIDE, TOTAL 0.7 ppm 0.6 ppm
-1 20'=-22' (06/14/89):
VOLATILE ORGANICS
TICs
Acetone 12 ppb B



TABLE I

X

Phase III Laboratory Analysis Summary - Detected Compounds

Soil Boring 1D/

Detected PP+40 Compounds

SB-1 20'=22"?
(Continued)

METALS
Beryllium
Chromium
Copper
Nickel
Zinc
Arsenic

06/14/89):

PHENOLICS

SB-2 5'=7' (06/14/89):

VOLATILE ORGANICS
1,1,1 Trichloroethane
Toluene
TICs

Acetone
2-Butanone

SEMI-VOLATILE ORGANICS
TICs
C-10 H-16 O Isomer
TID Compound 2
Sulfur, Mol. (S8)
Unknown
Hydrocarbon
Hydrocarbon
Hydrocarbon
Unknown
Unknown
Unknown

METALS
Beryllium
Chromium
Copper
Lead
Nickel
Zinc
Arsenic

Page 2
Result MDL Qualifier
0.8 ppm 0.1 ppm
5 ppm 1 ppm
2 ppm 1 ppm
5 ppm 5 ppm
19 ppm 1 ppm
5.7 ppm 0.3 ppn
11 ppm 0.1 ppm
27 ppb 5.5 ppb
2.0 ppb 5.5 ppb J
140 ppb B
6.6 ppb
210 ppb
870 ppb
3700 ppb
410 ppb
170 ppb
590 ppb
480 ppb
340 ppb
2400 ppb
380 ppb
0.6 ppm 0.1 ppm
16 ppm 1 ppm
13 ppm 1 ppm
14 ppm 6 ppm
13 ppm 4 ppm
34 ppm 1 ppm
0.7 ppm 0.3 ppm
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TABLE IX

Phase III Laboratory Analysis Summary - Detected Compounds
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Page 3
Soil Boring ID/
Detected PP+40 Compounds Result MDL Qualifijer
SB-2 5'-7' (06/14/89):
(Continued)
PHENOLICS 12 ppm 0.1 ppm
CYANIDE, TOTAL 2.0 ppm 0.6 ppm
. Trip Blank (06/14/89)
VOLATILE ORGANICS
Acetone 6.1 ppb
Field Blank (06/14/89):
VOLATILE ORGANICS
TICs
1,1,2 Trichloro-2,2,1 Trifluoro-
ethane 5.3 ppb
METALS
Copper 0.01 ppn 0.01 ppm
Lead 0.002 ppn 0.002 ppm
PHENOLICS 0.18 ppm 0.01 ppm
SB=2 20'=22' (06/15/89):
VOLATILE ORGANICS
TICs
Acetone 21 ppb B
METALS
Beryllium 0.7 ppm 0.1 ppnm
Chromium . 3 ppnm 1 ppm
Copper 2.3 ppnm 0.7 ppm
Zinc 12 ppm 1 ppm
PHENOLICS 1.3 ppm 0.1 ppm



TABLE IX

Phase III Laboratory Analysis Summary - Detected Compounds

Page 4
Soil Boring ID/
Detected PP+40 Compounds Result MDL Qualifier
SB-3 5'=7' (06/15/89):
VOLATILE ORGANICS
TICs
Acetone 29 ppb B
METALS
Beryllium 0.7 ppm 0.1 ppm
Chromium 7 ppm 1 ppm
Copper 6.5 ppm 0.7 ppm
Nickel 11 ppm 5 ppm
Zinc 30 ppm 1 ppm
Arsenic 6.6 ppm 0.3 ppm
PHENOLICS 1.3 ppnm 0.1 ppm
SB-3 20'-22' (06/15/89):
VOLATILE ORGANICS
TICs
Acetone 39 ppm B
METALS
Beryllium 1.1 ppm 0.1 ppm
Chromiun 9 ppm 1 ppnm
Copper 3.8 ppm 0.7 ppm
Zinc 24 ppnm 1l ppm
Arsenic 5.8 ppnm 0.3 ppm
PHENOLICS 7.0 ppm 0.1 ppm
Trip Blank (06/15/89):
VOLATILE ORGANICS
Acetone . 13 ppb
Field Blank (06/15/89):
SEMI-VOLATILE ORGANICS
bis (2-ethylhexyl)phthalate 26 ppb 10 ppb
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TABLE IX

Phase III Laboratory Analysis Summary - Detected Compounds

Page 5
Soil Boring ID/
etected PP+40 Compounds Result MDY, Qualifier
SB-4 5'-7' (06/16/89):
SEMI-VOLATILE ORGANICS
Unknown 5700 ppb
Unknown 1200 ppb
METALS
Beryllium 0.5 ppm 0.1 ppm
Chromium 2 ppm 1 ppn
Copper 2.7 ppm 0.6 ppm
Lead 7 ppm S ppm
Silver 0.9 ppnm 0.5 ppm
Zinc 13 ppm 1 ppm
Arsenic _ 0.8 ppm 0.3 ppm
PHENOLICS 1.5 ppm 1.1 ppm
SB-7 5'-7' (Duplicate of SB-4 5'=7')
(06/16/89) ¢
VOLATILE ORGANICS
TICs
Acetone 13 ppb
SEMI-VOLATILE ORGANICS
Unknown 5900 ppb
Unknown 1100 ppb
METALS
Beryllium 0.4 ppm 0.1 ppm
Chromium 2 ppm 1 ppm
Copper 2.4 ppm 0.6 ppm
Lead 9 ppm 5 ppm
Nickel 4 ppm 4 ppm
Silver 0.5 ppm 0.5 ppm
Zinc . 12 ppm 1 ppm
Arsenic 0.5 ppm 0.3 ppm
PHENOLICS 12 ppm 0.1 ppm
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TABLE IX

Phase III Laboratory Analysis Summary - Detected Compounds

Soil Boring ID/

Detected PP+40 Compounds

SB=-4 20'-22' (06/16/89):

VOLATILE ORGANICS

1,1,1 Trichloroethane

TICs
Acetone

SEMI-VOLATILE ORGANICS

TIC
Unknown

METALS
Beryllium
Chromium
Copper
Lead
Nickel
Zinc
Arsenic

PHENOLICS

SB-5 5'=7' (06/19/89):

VOLATILE ORGANICS
TICs
Acetone

METALS
Beryllium
Chromium
Copper
Zine
Arsenic

PHENOLICS
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Page 6
Result MDL OQualifier
3.0 ppb 5.3 ppb J
15 ppb
1100 ppb
0.6 ppm 0.1 ppm
2 ppm 1 ppm
2.8 ppm 0.6 ppm
5 ppm 5 ppm
4 ppm 4 ppm
14 ppm 1 ppm
0.6 ppm 0.3 ppm
1.9 ppm 0.1 ppm
94 ppb B
0.2 ppm 0.1 ppm
10 ppm 1 ppm
4.1 ppm 0.7 ppm
11 ppm 1l ppm
8 ppm 0.3 ppnm
0.9 ppm 0.1 ppm



Soil Boring ID/
Detected PP+40 Compounds

SB-5 20'- 22' (06/19/89):

VOLATILE ORGANICS
1,1,1 Trichloroethane

TICs

Acetone

METALS

Chromium
Copper

Lead
Zinc

Arsenic

PHENOLICS

SB-6 5'-7"

TABLE IX

Phase III Laboratory Analysis Summary - Detected Compounds

(06/19/89) :

VOLATILE ORGANICS
1,1,1 Trichloroethane

TICs

Acetone

METALS

Beryllium
Chromium
Copper

Lead
Zine

Arsenic

Field Blank (06/19/89):
VOLATILE ORGANICS

TICs

Acetone
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Page 7
Result MDL Qualifier
5.8 ppb 5.3 ppb
130 ppb B
5 ppm 1 ppm
2.4 ppm 0.6 ppm
7 ppm 5 ppm
4 ppm 1 ppm
0.6 ppm 0.3 ppn
2.1 ppm 0.1 ppm
1.8 ppb 5.6 ppb J
16 ppb
0.3 ppnm 0.1 ppm
16 ppm 1 ppnm
3.2 ppn 0.7 ppm
12 ppm 6 ppm
16 ppm 1 ppm
7 ppnm 0.3 ppm
93 ppb



TABLE I

X

Phase III Laboratory Analysis Summary - Detected Compounds

Page 8
Soil Boring 1D/

Detected PP+40 Compounds Result MDI, Qualifier
SB~6 _20'- 22! (06/20/89) :

VOLATILE ORGANICS

1,1,1 Trichloroethane 2.6 ppb 6.6 ppb J
METALS

Chromium 7 ppm 1 ppm

Copper 4.7 ppm 0.8 ppm

Selenium 0.3 ppm 0.3 ppm

Zinc 7 ppm 1 ppm

Arsenic 6.1 ppm 0.4 ppm
PHENOLICS 1l ppm 0.1 ppm
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Pesticides and polychlorinated biphenyls (PCBs) were not de-
tected.

20'=-22': In the VOC run, one TIC (acetone) was identified at 12
ppb. However, said compound was also present in the trip blank,
- and was therefore suspect.

A total of six heavy metals were detected at low concentrations,
consisting of Be, Cr, Cu, Ni, Zn and As. Phenolics were
reported at 11 ppm. Trace amounts of Cu, Pb and phenolics were
detected in the field blank.

SVOoCs, total cyanides, pesticides and PCBs were not detected.

SB-2:
SB-2 was located adjacent to SV22 in London Terrace, adjacent to
Bldg. No. 13 and Westminster Blvd.

§'-7': A total of 35.6 ppb VOCs were detected, consisting of
1,1,1 TCA, toluene (reported below the MDL) and one TIC (2-
butanone). Acetone was present in both the sample and the trip
blank, and therefore was suspect. 1,1,1 TCA, toluene and 2-
butanone (also known as methyl ethyl ketone) are common commer-
cial/industrial solvents utilized for a variety of purposes.

A total of 9,550 ppb SVOCs were detected, consisting of eight
TICs (sulfur, Mol. [S8], C-10 H-16 O Isomer, three hydrocarbons
and four unknowns). Sulfur is a nonmetalic element utilized in
a variety of manufacturing processes, including but not limited
to, pulp and paper, rubber vulcanization, petroleum refining,
pharmaceuticals, explosives, fertilizers and road asphalt, among
others.
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A total of seven heavy metals were detected at low concentra-
tions, consisting of Be, Cr, Cu, Pb, Ni, Zn and As. Total
cyanides were reported at 2.0 ppm; phenolics were reported at 12

ppm. Trace amounts of Cu, Pb and phenolics were detected in the
field blank. |

Pesticides and PCBs were not detected.

20'=22': In the VOC run, one TIC (acetone) was identified at 21
ppb. However, said compound was also present in the trip blank,
and was therefore suspect.

A total of four heavy metals were detected at low concentra-
tions, consisting of Be, Cr, Cu and Zn. Phenolics were reported
at 1.3 ppm.

SVOCs, total cyanides, pesticides and PCBs were not detected.
SB-3:

SB-3 was located adjacent to SV26 in London Terrace, between Bldg.
No. 18 and No. 19 (along Westminster Blvd.).

5'=7': In the VOC run, one TIC (acetone) was identified at 29
ppb. However, said compound was also present in the trip blank,

and was therefore suspect.

A total of six heavy metals were detected at low concentrations,
consisting of Be, Cr, Cu, Ni, 2n and As. Phenolics were re-
ported at 1.3 ppm.

SVOCs, total cyanides, pesticides and PCBs were not detected.
20'=-22': In the VOC run, one TIC (acetone) was identified at 39

ppb. However, said compound was also present in the trip blank,
and was therefore suspect.
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A total of five heavy metals were detected at low concentra-
tions, consisting of Be, Cr, Cu, Zn and As. Phenolics were
reported at 7 ppm.

SVOCs, total cyanides, pesticides and PCBs were not detected.
SB-4:

SB-4 was located adjacent to SV29 in London Terrace, near Bldg.
No. 52.

5'-7': In the VOC run, no detectable compounds were identified
in SB-4, however, 13 ppb of acetone was reported in the dupli-
cate sample (SB-7).

A total of 6,900 ppb SVOCs were detected in SB-4, consisting of
two unknown TICs; 7,000 ppb SVOCs were detected in the dupli-
cate, SB-7, also consisting of two unknown TICs.

A total of seven heavy metals were detected at low concentra-
tions in SB-4, consisting of Be, Cr, Cu, Pb, silver (Ag), Zn and
As. Eight heavy metals were detected in low concentrations in
the duplicate, SB-7 (same seven metals as SB-4, with the addi-
tion of Nickel [Ni] reported at the MDL). Phenolics were re-
ported at 1.5 ppm in SB-4, and at 12 ppm in SB-7.

Total cyanides, pesticides and PCBs were not detected in SB-4 or
SB-7.

SB-7 duplicate results, except for the acetone and phenolic
data, generally corresponded well with SB-4 results.

20'-221: A total of 18 ppm VOCs were detected, consisting of
1,1,1 TCA (reported below the MDL) and acetone. 1,1,1 TCA and
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acetone are common commercial/industrial solvents utilized for a
variety of purposes.

A total of 1,100 ppb SVOCs were detected, consisting of one
unknown TIC.

A total of seven heavy metals were detected at low concentra-
tions, consisting of Be, Cr, Cu, Pb, Ni, 2Zn and As. ©Phenolics
were reported at 1.9 ppm.

Total cyanides, pesticides and PCBs were not detected.
SB-5:

SB-5 was located adjacent to a former Sommers Bros. Landfill
access road in the rear of the Nieuw Amsterdam apartment complex.

5'=7': In the VOC run, one TIC (acetone) was identified at 94
ppm. However, said compound was also present in the trip blank,
and was therefore suspect.

A total of five heavy metals were detected at low concentra-
tions, consisting of Be, Cr, Cu, 2n and As. Phenolics were
reported at 0.9 ppm.

SVOCs, total cyanides, pesticides and PCBs were not detected.

20'=22': A total of 5.8 ppb VOCs were detected, consisting of
1,1,1 TCA (below the reported MDL). Acetone was present in both
the sample and the field blank, and therefore was suspect.

1,1,1 TCA is a common commercial/industrial solvent utilized for
a variety of purposes.

A total of five heavy metals were detected at low concentra-
tions, consisting of Cr, Cu, Pb, Zn and As. Phenolics were

reported at 2.1 ppm.
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SVOCs, total cyanides, pesticides and PCBs were not detected.
SB-6:

SB-6 was located off-site, adjacent to the municipal water tower
in the control area selected for Phase I soil vapor borings.

5'«=7': A total of 1.8 ppb VOCs were detected, consisting of
1,1,1 TCA (reported below the MDL). Acetone was present in both
the sample and the field blank, and therefore was suspect.

1,1,1 TCA is a common commercial/industrial solvent utilized for

a variety of purposes.

A total of six heavy metals were detected at low concentrations,
consisting of Be, Cr, Cu, Pb, Zn and As.

SVOCs, phenolics, total cyanides, pesticides and PCBs were not
detected.

20'=22': A total of 2.6 ppb VOCs were detected, consisting of
1,1,1 TCA (reported below the MDL). 1,1,1 TCA is a common
commercial/industrial solvent utilized for a variety of pur-
poses.

A total of five heavy metals were detected at low concentra-

tions, consisting of Cr, Cu, 2n, As and selenium (Se); selenium
was reported at the MDL. Phenolics were reported at 1l ppm.

SVoCs, total cyanides, pesticides and PCBs were not detected.
Based upon the analytical results presented above, and in conjunc-

tion with Phase I and Phase II data, project conclusions and
recommendations are presented in Section 6.
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SECTION 6 - CONCLUSIONS AND RECOMMENDATIONS

The original objective (i.e. Objective 1) of the Health Service

Grant was to undertake an environmental study which addressed the

following points:

1.

To determine whether the residences in the immediate vicini-
ty of Global and Sommers Brothers Landfills were built upon
a former sanitary landfill. '

To identify the composition of in-situ soils, including the
presence, if any, of contaminants.

Each point is addressed below:

1.

Based upon Phase I and Phase II findings (i.e., aerial photo-
graphs, soil boring data and historical information provided
by Task Group personnel), it appears that the property pres-
ently occupied by the London Terrace apartments was not uti-
lized for landfilling activities, but rather had undergone a
major vegetative clearing and soil removal process (approxi-
mately ten to thirty feet of soil across a major portion of
the property from the mid 1960's to the mid 1970's). A ste-
reoscopic review of the 1966 and 1969 aerials and/or locating
additional aerials between 1966/1969 and 1969/1976 would
further confirm this point.

Prior to clearing activities, the London Terrace area was
wooded and exhibited a network of unimproved access roads,
apparently linking Sommers Brothers and Global Landfills, a
former munitions facility, an excavation pit, a potato farm
and Route 9. Offshoot roads emanating from said access roads
appeared to dead end in the woods. It is possible that local-
ized disposal of unauthorized materials occurred along and
adjacent to the referenced accessways, especially due to the
relative proximity of landfill areas and the secluded nature
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of the site (i.e., wooded). 1t is also possible that con-
struction debris was disposed in target areas during apartment
construction activities.

Based upon Phase I soil vapor data, no elevated organic con-
centrations were recorded in Parkwood Village. Elevated
readings in London Terrace and the adjacent vacant lot were
largely recorded along Westminster Blvd. and/or former unim-
proved access roads (the highest concentrations were recorded
in the vicinity of Bldgs. No. 10 through No. 15 in London
Terrace). Elevated readings were also recorded in one off-
site control point (Control 2); the origin of said control
reading was uncertain (Control 1 soil vapor boring, approxi-
mately 70' away, revealed no detectable readings). Said Phase
I data was largely utilized to select Phase II boring loca-
tions.

Phase II data revealed trace concentrations of volatile organ-
ic compounds, namely, 1,1,1 TCA and toluene in borings SB-1A
(5'=7'), SB=2 (5'=7'), SB-4 (20'=22'), SB-5 (20'-22') and the
off-site control SB-6 (5'-7' and 20'-22'). An unknown TIC
compound was also recorded in SB-1A (5'~7') and 2-butanone
(TIC) was recorded in SB-2 (5'-7'), both in low concentra-
tions.

Although recorded volatile organic concentrations were not
excessive for industrial/commercial sites, said concentrations
are not typically found in undisturbed soils utilized for
residential purposes. Given the fact that¢1,1,1~TCA“hnd
toluene were detected or estimated in'low concentrations in
five of the six borings installed (including the off-site
control), it is possible that said compounds originated from a
common location (possibly from the adjacent landfills).
Existing and/or proposed soil vapor or perimeter soil studies
at both Global and Sommers Brothers landfills should be re-
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viewed to quantify if subsurface transport path data is avail-
able, and/or if 1,1,1 TCA, toluene or the other reported
analytes (all common multi-use solvents) are targeted com-
pounds.

Elevated Phase II semi-volatile organic compound concentra-
tions in borings SB-1A (5'=7'), SB=2 (5'~7') and SB~-4 (5'-=7!
and 20'-22') were recorded; all three locations were adjacent
to former access road locations. 1In addition, soil boring
data for SB-~1A and SB-2 revealed unidentifiable apparently
foreign material at the 5'-7' depth.

Although recorded semi-volatile concentrations were not exces-
sive (ranging from 1,100 to 9,550 ppb) for industri-
al/commercial sites, said levels are not typically found in
undisturbed soils utilized for residential purposes. The
elevated readings in SB-1A, SB-2 and SB-4 at the 5'-7! depth
are possibly due to localized material disposal along former
access roads prior to the completion of London Terrace, or
from building/construction material disposal during apartment
erection (several of the identified and estimated compounds
are constituents of common building materials, such as roof-
ing, insulation, paints, waterproofing, pipe coatings, mortars
and asphalt additives, among others). The origin of the un-
known TIC compound in SB-4 at a depth of 20'-22' is uncertain.
Specific analytical testing on unidentifiable fibrous material
observed in SB-1A (5'-7') may be beneficial to further quanti-
fy in-situ materials, and further investigatory borings in the
vicinity of London Terrace Bldgs. No. 13 and No. 15 may be
warranted to quantify the horizontal extent of said material.

Given the fact.that sanitary sewer and storm sewer utilities
reportedly run along Westminster Blvd., it is possible that
certain elevated organic vapor readings recorded during Phase
I testing were due to pipeline degradation. As~built plans in
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conjunction with localized excavation activities in select
utility areas may be beneficial to confirm this assumption.

In conclusion, compounds identified during project activities may
be attributable to one or a combination of the following:

o Common off-site compound soil vapors (e.g., originating at
Global or Sommers Brothers Landfills).

o Degradation of utility lines (i.e., sanitary sewer and/or storm
sewer pipes) along Westminster Blvd. in the vicinity of London
Terrace.

© Localized unauthorized material disposal along former access
roads and/or during apartment erection activities.

The possible sources outlined above should be reviewed concurrent
with areas of documented resident health concerns to further
qualify contaminant origins and transport paths.

Questions or comments relating to the environmental findings
report outlined herein can be directed to Mr. Glenn P. Brukardt at
Eikon Planning and Design Corp.'s Netcong, New Jersey office at
(201) 347-2272,.
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ENVIRONMENTAL COMMISSION MIDDLESEX COUNTY. NJ.

(201) ¥ 21-5600

TOWNSHIP OF OLD BRIDGE

Memo to: Council

From: Blanche D. Hoffman (Global Health Task Force)
Date: April 26, 1989

RE: Soil Tasks

You recall that the Global Health Task Force was formed to investigate
the health concerns in answer to questions relative to alleged health
problems stemming from living near Global Landfill and the Summer Bros.
sites.

An important data collection phase has been halted due to an indemnifi-
cation problem with the soil boring task. The grant which expires
June 30, 1289 is in jeapordy.

01d Bridge has two options -
(1) negotiate the indemnification problem
or

(2) delay action until after June 30 and
nothing can be done.

It is extremelv urgent for 0ld Bridge to negotiate the indemnification
problem before May 5th for the following reasons:

(1) Future State grants will be denied to any agency with
a history of problems in administering grant funds.

(2) It is critical for the Township to demonstrate visibly
at this time their concern for protecting the health of
its citizens.

(3) Action is consistent with a legislative mandate. In response
to the public concerns, Assemblvman Joann Smith succeeded
in having the New Jersey legislature provide $75,000 for
the soil task and other activities in connection with this
investigstion,

The 01d Bridge Health Officer and the Global Task Force feel committed

to the goals of these activities. It is our responsibility to inform the
Council of the options and likely results as a result of this indemni-
fication problem which is caused by the contractor's refusal to accept
the risk for his own work.
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Memo to: Council
Page 2
April 26, 1989

In November, the Council took positive action in passing a resolution
which documented their concern for the health of the citizens living
near the landfill. Only the Council with swift action can make this
effort a reality.

cc Mayor Haney
Joseph Leo
Ronald Reisner, Esq.
Thomas Sikorski, Health Officer
Assemblywoman Joann Smith
Assemblyman Joseph Kyrillos

Cenator Pichavd Van Wagner
Jacqueline Solomon, NJ DOH
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Htate of Ney Jevsey Jow23 3 oa PH '3
DEPARTMENT OF ENVIRONMENTAL PROTEXYPION : - & HEALTH
DIVISION OF HAZARDOUS SITE MITIGATION  FRUEGRAM
CN 413, Trenton, N.J, 08625-0413

(609) 984-2902
Fax # (609) 633-2360
Anthony J. Farro :
MEMORANDUM
TO: JACQUELINE SOLOMON, EHS COORDINATOR

COMMUNITY INVESTIGATION UNIT, NJDOH

FROM: PETER LATIMER, SITE MANAGER/GLOBAL LANDFILL
BUREAU OF SITE MANAGEMENT, NJDEP

SUBJECT: QUALITY ASSURANCE DATA REVIEW FOR GLOBAL LANDFILL TASK GROUP:
RESULTS OF SOIL DATA PREPARED BY EIKON AND ENESCO

A review of the soil data by Dr., Winnie Chu, Hazardous Mitigation Specialist
II, Bureau of Environmental Measurements and Quality Assurance, hasg produced
the following conclusions:

The most consequential irregularity with the data was that the sample
temperature when received by the laboratory. These temperatures ranged from
12° o 26° C while the maximum temperature allowable by NJDEP protocol is 4°
C. The elevated temperatures introduced significant bias to the volatile
fraction and an unknown degree of bias to the semi-volatile fraction. Data
must be considered bias low and the Department cannot make any health
related claims based on this data.

Acetone was found in all the samples but due to its existence in the blank
its presence in 13 of the 15 samples can be disregarded.

Chain of custody forms were not provided. This points to a possible
procedural shortcoming although it does not point to any wrong doing without
further evidence to that end.

Some fractions of the Priority Pollutant target compounds were not on the
calibration list, Although these few compounds registered as ND, since they
were not included in the calibration, they must be considered estimates.

Generally, there were some transcription problems and some unreadable
documentation. These problems, however, are not believed to be of great
significance. The major shortcoming, therefore, seems to be the temperature
of the samples.

HS329:dfg

aper
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State of Nefo Jersey

DEPARTMENT OF HEALTH
CN 360

FRANCES J. DUNSTON. M.D.. M.PH. TRENTON, N.J. 08625.0360
STATE COMMISSIONER OF HEALTH

September 25, 1990

Dear

As you may already be aware, legislation passed by the State of New
Jersey resulted in an investigation of the health concerns of those residents
of 0ld Bridge and Sayreville who live near the Global Landfill and the Somners
Brothers property.

Conducting physical examinations of children is one of the ways in which
the New Jersey Department of Health can address concerns about the health of
children living near Global Landfill and the adjoining property. However, the
information from the health evaluation does not offer a certain or direct link
between the landfill and your child’s health.

Your child, » participated in the health evaluation done at the
0ld Bridge Department of Health. The evaluation included a complete medical
history, physical exam and several laboratory tests routinely ordered by
doctors for comprehensive medical examinations: complete blood count, blood
chemistries, blood lead levels, and urinalysis.

The results of your child’s laboratory tests were normal. During the
physical examination we discussed the middle ear infection that your child had -
at the time. We recommended that you see your child’s physician as soon as
possible to follow up this problem. A middle ear infection is a very common
problem and we have no reason to believe that is related to living near the
Global Landfill. Other than the middle ear infection, there were no
abnormalities found on physical examination.

Your child’s blood lead level was 11 mcg/dl. The laboratory does not
consider this abnormal but we would recommend that you inform your child’'s
physician because he/she may wish to repeat the test.

If you identified your family physician on the consent form signed at the

time of the examination, we will be notifying him or her of the examination
and laboratory results. If you did not indicate that you would like to have
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sent, please write to me at the addre

ss above indicating this and be sure to
include the physician’s full name and address. I will be happy to make sure
. that the results are sent to the physician. '

If you have any questions regarding these laboratory findings, please
call me at the NJDOH at (609) 633-2043.

Sincerely,

%&jy %’“ﬂ

Marilyn V. Howarth, M.D,
Division of Occupational and
Environmental Health
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APPENDTIX #6

SUMMARY REPORT
PEDIATRIC HEALTH EXAMINATIONS

Prepared By:

Division of General Pediatrics
University of Medicine and Dentistry of New Jersey



INTRODUCTION

Residents of 0l1d Bridge, NJ have raised concern about possible
health effects of exposure to materials dumped in the Global
landfill and in two other 1landfills nearby. The New Jersey
Department of Health responded with a comprehensive evaluation of
this potential problem, which included health screenings of
children 1living and playing near these areas. The Division of
General Pediatrics of the University of Medicine and Dentistry of
New Jersey in New Brunswick was asked to assist with developing and
implementing these health screenings. We met with representatives
of the Department of Health (DOH) during 1988 and 1989 to plan our
approach to these screenings.

We reviewed medical literature regarding evaluation of health
effects resulting from exposure to hazardous waste sites, for
example the well-known Love Canal area in New York State. Ill-
health effects are presumed to result from human exposure through
skin contact, ingestion (such as of contaminated ground water) or
inhalation (such as of fumes or dust from the landfill). These
will then cause short-term or longer-term health problems. Some of
the short-term problems which have been noted include respiratory
problems (such as asthma exacerbations, bronchitis, chronic cough),
skin problems (such as rashes, skin discolorations, unusual acne),
narcotic symptoms (such as headaches, dizziness, balance problems),
and mood disorders (such as irritability and insomnia). Longer-
term problems may include reproductive abnormalities, developmental

and learning problems, chronic diseases and cancer. There are a
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variety of factors which make valid determination of any
relationship between exposure and health effects difficult at best.
These include relatively small numbers of people with significant
exposure, exposures to hazards in daily life (air pollution,
smoking, drugs, alcohol, occupational hazards, etc.), mobility of
families, genetic predispositions, and socioceconomic factors. In
addition, many of the potential health problems are difficult to
identify as related to exposure because they are rare (e.g. certain
reproductive abnormalities), they take many years to develop (e.g.
most cancers), or their prevalence in the general population is not
well-known (e.g. bronchitis and headaches).

With this background in mind, we felt that the most effective
way to identify any relationship between exposure to the landfills
and health problems would be through a comprehensive questionnaire
that included demographic and hazardous exposure data, as well as
a thorough review of perceived symptoms and problems. We tried to
minimize reporter bias by eliciting information about which
perceived problems had been evaluated and/or treated by a
physician. The next component of the evaluation was a complete
physical examination, particularly looking for physical signs that
would confirm health concerns. Finally, we obtained some screening
laboratory tests to try to identify occult problems. We
hypothesized that if health problems were resulting from exposure
to the 1landfill, t;hat they would be more prevalent in those
individuals with the greatest exposure. The health screenings were
restricted to children under 18 years of age as the initial target

group.
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MATERIALS AND METHODS

The health screening program was conducted at the 0ld Bridge
Health Department offices. Parents enrolled their children in the
program in response to information circulated regarding the
screenings in area schools and newspapers. At the time of the
screening, each parent was asked a long series of questions about
their family. These included an extensive family and social
history regarding family profile, family health problems, family's
residences for the preceding 15 years, and household exposures
(including cigarette smoke, wood, kerosene, or oil-burning heaters,
and materials used in hobbies and recreational activities). We
asked for a list of places their children played and for a list of
household members with known or suspected chemical exposure and the
circumstances of the exposure. We also asked about certain risk
factors for health problems such as alcohol use and about family
history of reproductive abnormalities. The remainder of the
.questionnaire addressed a comprehensive review of systems.
Information was elicited regarding heart problems and chest pain.
We asked about gastrointestinal problems including abdominal pain,
gastric disturbances and changes in bowel habits. We addressed
kidney and bladder problems and asked a series of questions about
skin problens. We asked about respiratory problems including
coughing, wheezing, asthma, bronchitis, allergies and upper
respiratory infections. We addressed hematopoietic problems such
as bruising, nosebleeds, anemia, lead poisoning, leukemia, immune

problems and other cancers. We asked about mood disturbances,
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‘headaches, insomnia, behavior and learning problems, coordination
problems, "blackouts", and seizures. We then proceeded to a
complete physical examination. Laboratory analysis included
complete blood count, urinalysis, erythrocyte protoporphyrin, lead
level, and serum chemistries including liver function tests (SMa-
12).

Following completion of the health screenings, the data were
compiled and were analyzed using the Epidemiological Graphics,
Estimation and Testing (EGRET) package. Outcome variables were
compared with exposure level based on proximity of the child's

residence or play areas to the landfills.
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RESULTS

There were 175 children enrolled in the health screening
program between August, 1989 and February, 1990. The ages of the
children ranged from 12 months to 18 years. There were 90 boys and
85 girls. The racial and ethnic distribution reflected that of the
community. The vast majority of the physical examinations were
completely within normal limits and therefore our data analysis
focused on relationships between reported health problems from the
questionnaires and proximity of the child's residence and play
areas to the landfills.

There were no significant heart problems identified. However,
we asked about "frequent, pounding headaches" in our cardiac review
of symptoms and 37 children (21.1%) were reported to have these.
There was a significant correlation between problems with headaches
and living or playing near the landfill (p=0.025 for proximity of
residence and p=0.015 for proximity of play area).

With respect to gastrointestinal problems, there was no
significant correlation found. Abdominal pain was reported to be
a problem in 27 children (15.4%), however presence of abdominal
pain was no more likely for children living close to the landfill
(p>0.1). Nausea, vomiting, diarrhea and constipation were not
found to be significant problems.

There were 39 children (22.3%) who were reported to have
problems with rashes. Most of these were likely eczema or atopic
dermatitis by description. There was no significant risk for such

rashes, however, from living or playing near the landfill (p>0.1).
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Thére were a variety of respiratory problems reported. Fifty-
four of the children (30.9%) had problems with frequent coughing,
wheezing or asthma, and the likelihood of such problems increased
with proximity of residence (p=0.018) to the 1landfill. The
correlation of these to play area was of questionable significance
(p=0.062). In further analyzing this group of symptoms, 24
children (13.7%) had %hay fever", 29 (16.6%) had "respiratory
allergies", 21 had been diagnosed with pneumonia (12%) and 18 had
recurrent "bronchitis" (10.3%). There was no significant
relationship of any of these problems to proximity to the landfill.
Forty-one of the children were reported to have throat infections
more than three times per year (23.4%) and 39 have had ear
infections more than three times per year (22.3%). Again, risk
for these problems did not increase with proximity to the landfill
(p>0.10). There were 23 children (13.1%) with asthma and proximity
of residence to the landfill was a significant risk factor for this
problem (p=0.047). Risk for this from playing near the landfill
was not significant (p=0.15). Conjunctivitis was grouped with
"upper respiratory infections" and had been recurrent in 52
children (29.7%). However, it was no more likely for children
living or playing nearest the landfill (p>0.2).

There were no significant hematopoietic problems identified,
such as easy bruising, nosebleeds, lead poisoning, or other blood
diseases. There were a few children who had iron deficiency anemia
as toddlers, but no other significant anemias. There were no cases
of leukemia, other cancers, or immune deficiency in any study

children or their siblings.

- 188 -



There were no significant problems with emotional or
psychiatric disturbances. However, there were 21 children (12%)
with sleeping problems (not significant, p=0.4). Twenty-nine
children (16.6%) had been evaluated for learning problems and about
half of these were in special education (again not significant,
p>0.1). There were significant problems with headaches as
discussed earlier. There were no significant problems with
balance, coordination or seizures.

In analyzing the laboratory data, there were no significant
cases of anemia identified. There were 8 children with mild
anemia, all of which appeared related to mild iron deficiency. The
blood counts were otherwise all completely within normal limits.
There were 35 children with lead levels between 11 and 15, 3 with
levels between 16 and 20 and one child with a level of 23 (all
venous samples). While none of these children have true "lead
poisoning"”, there has been concern raised lately among experts that
these mild lead burdens may have significant adverse effects, for
example on learning. Such lead burdens are probably fairly common
in urban dwellers, and there was no significant correlation with
exposure to the landfill in the children studied. There were no
significant urinary abnormalities identified. Most of the serum
chemistries were normal, however there were some children with
mildly elevated liver function tests. Thirty-eight children had
aspartate aminotransferase (AST) levels above 40 (maximum = 75), 8
had alkaline phosphatase levels above 400 (maximum = 553), and two
children had mild elevation of both. AST elevation was not

correlated with landfill exposure, but alkaline phosphatase
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elevation was (p=0.03), and the two children with mild elevation of
both values are residents of one of the closest developments, the
Parkwood Apartments. Neither of these children had any significant

health problems except headaches.
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DISCUSSION

The health screening program revealed that there are some
relatively minor health problems which seem related to exposure to
the landfills. The types of health effects seen - headaches,
respiratory problems (such as asthma), and mild elevation of liver
enzymes - are ones which have been associated with low-dose
exposure situations. These were likely primarily inhalation
exposures and a number of families commented on the frequent fumes
and foul odors they detected from the landfill. There may also be
some contribution of ingestion of (e.g. via ground water) and
direct contact with the landfill, however the health effects seen
are less compatible with these routes.

Headaches and other central nervous system manifestations of
toxic exposure have primarily been reported related to exposure to
organic chemicals (such as alcohols, aromatic hydrocarbons,
solvents and insecticides) and heavy metals (such as lead, mercury
and arsenic). While such compounds have been evaluated extensively
for the past several years in an ongoing monitoring system of the
Global 1landfill site, the interpretation of results of the
sampling/monitoring is beyond the scope of this portion of the
analysis. It may be that the problem with headaches in many of the
children studied is related to exposure to one or more of these
compounds. We screened lead levels to look for indication of
significant heavy metal exposure, but the lead levels were within
normal limits. Therefore, it would be more likely that if the

landfill is contributing to headaches in nearby residents, they are
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more related to organic chemical exposure’ (e.g. fumes).

Respiratory problems have been reported to be related to a
number of different toxins. These include organic chemicals (such
as anhydrides, formaldehydes, methane and ethane), inorganic
chemicals (such as ammonia, hydrogen sulfide, sulfur oxides, and
halogenated compounds), metals (e.g. cobalt and cadmium), and
minerals (e.g. asbestos and silica). Many of these compounds are
also included in the routine, ongoing analysis of the landfills and
their leachates. As the direct contacts with the landfills are
very limited in area residents, it is most likely that any related
respiratory symptoms are the result of inhalation exposure to
organic or inorganic chemicals.

Mild liver abnormalities have been associated with exposure to
organic chemicals (such as halogenated compounds, insecticides, and
carbon tetrachloride), indrganics like phosphorus compounds, and
metals like arsenic. Again, such compounds are part of the routine
monitoring.

It is difficult, if not impossible, to assess the true
relationship between health problems experienced by residents
around the Global 1landfill and exposure to toxins from it.
Although our health screening project provided some indication that
there may be related mild health problems, all studies of hazardous
waste sites to date have been plagued by a number of technical and
human problems in trying to establish cause and effect
relationships. First, the study populations tend to be small (as
ours is) so the range and significance of effects tends to be

limited. The people in the study tend to have a variety of
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‘demographic and exposure factors which may also be contributing to
their health problems (as in this study). Exposures to toxins in
the general population, especially in urban areas, are poorly
defined and this study attempts to evaluate children living in a
very industrialized, urban area with significant air and water
pollution problens. There is very limited data regarding the
prevalence of common health problems (such as headaches and
coughing) in the general population, let alone in children. There
was a report in Pediatrics in January, 1988 regarding a national
survey of prevalence of asthma in 3-17 year old children and the
overall prevalence was found to be 6.7% with a prevalence in urban
areas of 7.1%. Therefore, the prevalence of asthma in our study of
13.1% may be higher than the national norm, but we don't know how
iﬁ compares to prevalence in the New York City metropolitan area or
other very industrial, polluted areas. Some health effects
possibly related to toxic exposures are rare or have a long latency
period, so we don't know if we've missed a small, but significant
increased risk of reproductive abnormalities or cancer. Finally,
publicity and speculation often introduce or accentuate reporting
biases regarding adverse health effects making waste site studies
especially difficult.

In conclusion, this health screening study seems to identify
several minor health effects in children living and playing near
the Global landfill in 0ld Bridge, NJ. The study has recognized
limitations and should be interpreted with considerable caution.
The health effects identified are similar to those found in other

studies evaluating health effects from hazardous waste sites, and

- 193 -



are probably related to low level inhalation exposure for the most
part. Any proposed cause and effect relationship must be
considered speculative given the difficulties of studies such as
this one. Nonetheless, it would likely be in the best interest of
area residents- to minimize or eliminate toxic exposures from this

landfill as much as possible and in a timely fashion.

Sally M. Smith, M.D.

All children's Hospital
Sst. Petersburg, FL
(formerly with UMDNJ-RWJIMS

New Brunswick, NJ )
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MIDDLESEX COUNTY, NJ.

TTOWNSHIP OF OLD BRIDGE

Dear Old Bridge and Sayreville Farents:

As you may already be aware, recent legislation enacted by the Stats of ilew
Jersey has resulted in a study of the health concerns of the residents of old
Bridge and Sayreville 1living in close proximity to the Global Landfill. The
study is being adginistered by the Global Task Group made up of representatives
of the Old Bridge Health Department, State Department of Health, 0ld Eridge
Environmental Commission, Sayreville _Environmental -Commission and Citizens
Helping Environmental Clean-up (CHEC).

One of the ways inwhich we plan to address your concerns is by conducting
physical examinations of pre-school and school age children., The examinations=
will be conducted at the Old Bridge Health Department by pediatricians
affiliated with Robert Wood Johnson Medical Center, the University of Wedicins
and Dentistry of New Jersey.. Cur intention is to conduct the examinations
during the latter part of the summeir and early into the fall. 1If you feel that
you would or may be interested in having vyour child exammined, please complete
the lower portion of this letter and return it to school before the end of the

’

school year. : .

If you should have any questions, you can call: Thomas Sikorski, Illealth
officer, Old Bridge Township, at 201-679-4800; Jacqueline Solomon or Barbara
Giudici, New Jersey State ODepartment of liealth, at 609-633-2043; or Debbie
Cahj1l, CHEC mzmber, at.201-727-0648, ‘

- e o m W ® e = w m W e = m w ® we w o m o e e e e e e e m e e =

NAME: - - .. - NUMDER OF CHILDREN:
ADDRESS: NAMES AND AGES OF CHILDREN: .
PHONE #:

Please check one: INTERESTED IN SCREENING

NOT INTERESTED
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The 0ld Bridge Township Health Department .
in conjunction with

The New Jersey State bept. of Health and the University of

Medicine & Dentistry - Robert Wood Johnson (UMDNJ-RWJ)
k%% CONSENT FORM ***

For Pediatric Health Screenings as part of the
Global Landfill Investigation

i, THE UMDERSIGNED, hereby agree to participate in the.Global
Landfill Investigation Pediatric Health Screening provided by the

CBHD,

1.

wn

NJDOH and UMDNJ-RWJ, I understand that:

This screening is attempting to evaluate the health status
of children living in the areas surrounding the Global
Landfill site, No guarantees or assurances have been made
to me or my child as to results that may be obtained from
these tests. The data derived from such examination/tests
is to be considered as a preliminary screening only, and
cffers no direct link between the Global landfill and an
individual's health status.

The screening will include the following:

- completing a medical history gquestionnaire,

~ discussion of this information with a nurse,

- physical examinations by a physician of UMDNJ-RWJ and,

- laboratory tests to include: blood chemistries,
(blood leads and SMA-12) and a urinalysis,

These tests are "screening tests" and DO NOT replace regular
medical cara. Rather, the tests are to be an aid to me and
my child's personal physician.

The doctors who are performing these tests cannot provide
ongoing medical treatment if an abnormality is observed, but
I will be referred for follow-up to my child's regular
physician.

I hereby release the Old Bridge Township Health Department,
its agent and employees, the University of Medicine and
Dentistry of NJ Robert Wood Johnson University Hospital, and
the New Jersey State Department of Health from any
responsibility or liability that may arise from these tests
or from the data received from them.

I can refuse participation in the screening at any time.

The results of the testing will be given to me and if -
requested to my child's regular physician, I would like

the results of the testing sent to the reqular medical care
provider.

YES NO
1f YES, Please provide the Name and Address of provider:

Physician Name:

Address:

Phones _

‘I have read and fully understand the implications of this

consent form. If I have any questions regarding this

testing I can contact the 0ld Bridge Township Nealth Dept.
at (201) 679-4800.

PRINT NAME: DATE:

SIGNATURE:

ADDRESS:
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State of Nefn Jersey
DEPARTMENT OF HEALTH

ON. N.J. 08625-0360
MOLLY JOEL COYE. MD.. MP.H. CN 360, TRENT

COMMISSIONER
September 25, 1989

Dear Community Member:

As you may be aware, recent legislation, passed in the State of New Jersey,
has called-for an investigation of health concerns of residents of Old Bridge
and Sayreville. This investigation is to take place in selected areas near
Global Landfill and Sommer Brothers property sites. The State Department of
Health, together with the 0ld Bridge Health Department and Citizens Helping
Environmental Cleanup (C.H.E.C.), will be investigating these health concerns.

Part of the investigation is a health survey of your neighborhood which is
continuing during October in households chosen at random. An Interviewer may
knock on your door to ask you if you would agree to answer some questions
about specific concerns you may have about the landfill‘’s effect upon your
family’'s health. These Interviewers will show you identification from the 0ld
Bridge Health Department and ask your permission to ask questions. The
interview takes about 15-20 minutes. You do not have to answer any question
you don‘t want to. All the information you provide will be kept strictly
confidential and your identity will not be disclosed.

Responding to this questionnaire is totally voluntary. However, your help is
very important to the success of this investigation. The information

from all completed interviews will be collected to identify the community’s
specific health concerns and possible ways to address them., For scientific
reasons, a random sample of homes are being asked to complete the interview.

If you have any questions, you can call Thomas Sikorski, Health Officer, 0ld
Bridge Health Department at 201-679-4800 and Jacqueline Solomon, M.P.H., or

Barbara Giudici, R.N., New Jersey State Department of Health, Environmental

Health Service at (609) 633-2043.

Thank you for your help and cooperation.

Sincerely,

(Q,,',X.M
Diana L. Kiel, M.P.H.

Acting Director,
Environmental Health Service
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Contact List - March 1992

Name & Mailing Address

Affiliation

Stefanie Alfonso
7 Kingsley Road
01d Bridge, NJ 08857

John Boyer
NJIDEPE-DPFSR-BEERA
CN 413 6th Floor
Trenton, NJ 08625

Sayrevill
167 Main Street
Sayreville, NJ 08872

Mark
NJIDEPE-DPFSR-BCR
CN 413 6th Floor
Trenton, NJ 08625

Blanche D. Hoffman
48 Margaret Street
0ld Bridge, NJ 08857

Barnard A. Lamb
P.0O. Box 616
Bellows Falls, VI (05101
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Madison Central High School
Envirommental Club

NJDEPE-Div. of Publicly Funded
Site Remediation:

Bureau of Envir. BEvaluation/
Risk Assessment

(0) (609) 984-3068

Fax: (609) 633-2360

Citizens Helping Envir.
Clean-Up (CHEC)

Carl Sandburg Middle School
Envirommental Club

014 Bridge Envir. Cammission
(0) (201) 678-1960 Ext. 737
Fax: (201) 672-4284

Sayreville Enwir. Comnission

NJIDEPE - Div. of Publicly
Funded Site Remediation
Bureau of Canmmity Relations
(0) 609-984-3081

Fax: (609) 633-2360

0ld Bridge Envir. Comm.
Chairperson

Citizens Helping Envir.
Clean-Up (CHEC)



Lawrence Harbor, NJ 08879

Peter Latimer
NJIDEPE-DPFSR-BSM
CN 413 6th Floor

Chuck McCarty
NJIDEPE-Public Participation
CN 402 7th Floor

Trenton, NJ 08625

Bradley Mogol
One Mid Summer Drive
Old Bridge, NJ 08857

Vivian S. Opesso
44 Marcia Street
Parlin, NJ 08859

Melanie Pulaski

RD #2 Englishtown Road
Bax 320

0ld Bridge, NJ 08857

Ram Shah
NIDEPE-DSWV

CN 414

Trenton, NJ 08625

Thamas Silkorski, Health Officer
0ld Bridge Health Department

1 Ol4 Bridge Plaza

Old Bridge, NJ 08857

Jacqueline Solamon
NIDOH-Environmental Health Service
N 360

Trenton, NJ 08625

Richard J. Sullivan

N.J. First Inc.

The Pennington Office Park
114 Titus Mill Road

Pennington, NJ 08534-4305

Nora Tuor
1305 Westiminster Boulevard
Parlin, NJ 08859
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0ld Bridge Board of Education

NJDEPE-Div. of Publicly
Funded Site Remediation
Bureau of Site Management
(0) (609) 984-2930
Fax: (609) 633-2360

NJIDEPE-Office Of Commmication
Public Participation

(0) (609) 633-0770

Fax: (609) 292-0837

Cedar Ridge High School
Environmental Club

Sayreville Environmental
Caommission

Jonas Salk Middle School
Enwironmental Club

NJDEPE-Div. of Solid Waste

Management
(0) (609) 530-8008
Fax: (609) 530-8899

0ld Bridge Twp. Health

Department
(0) (908) 679-4800
Fax: (908) 679-8840

NJDOH-Environmental Health
Service

(0) (609) 633-2043

Fax: (609) 984-2192

Global Landfill Closure
Administrator

(0) (609) 737-9698

Fax: (609) 737-8622

Citizens Helping Environmental
Clean-Up



FYI CONTACTS:
(FOR INFORMATION ONLY)

Dr. Joln R. Crellin
ATSDR - DHAC

E-32
1600 Clifton Road N.E.
Atlanta, GA 30333

Rick Robinson

U.S. EPA

26 Federal Plaza
New York, NY 10278

Arthur Block
ATSDR-Region II

26 Federal Plaza
Room 3137C

New York, NY 10278

Lisa Voyce
ATSDR~-Region II

26 Federal Plaza
Room 3137C

New York, NY 10278

Jim Pasqualo

Laurie Pyrch
NJIDOH-EHS/ATSDR

CN 360

Trenton, NJ 08625-0360

Dr. Peter M. Delaney

Assit Super. for Secondary
Education

014 Bridge Twp. Public Schools

Patrick Torre Administration Bldg.

Route 516

0ld Bridge, NJ 08857

Dr. Marlene Milden
49 Fredrick Place
Old Bridge, NJ 08857

Susan Blumig

RD 1, Box 325
Morganville Road
Matawan, NJ 07747
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Agency for Toxic Subs, & Disease

Registry

Div. of Health Assess &
Caonsultation

(0) (404)639-0628

Fax: (404) 639-1648

U.S. Enwvir. Protection Agerncy
Region II
(212) 264-4425

ATSDR -~ Agency for Toxic
Substances & Disease
Registry, Region 11

(212) 264-9673

(908) 321-4365

Fax: (908) 906-6182

ATSDR - Region IT

Agency for Toxic Substances
& Disease Registry

(212) 264-9250

(908) 321-4365

Fax: (908) 906-6182

NJIDOH-Envirommental Health
Service, ATSDR Project
(609) 633-2043

Fax: (609) 984-2192

014 Bridge Township Public
Schools

Assistant Superintendent for

Secaondary Education

(908) 290-3966

Salk Middle School

Middlesex County Envir.
Coalition



Olga Boyko
NJDEPE-,

CN 027 2rd Floor
Trenton, NJ 08625

Ellen Larkin
3709 Wells Drive
Parlin, NJ 08859

Dave and Doris Goldstein
5506 Wells Drive
Parlin, NJ 08859

Steve Quan
NJDEPE-BAM

N 027

Trenton, NJ 08625

Janis Rasbash
5715 Wells Drive
Parlin, NJ 08859

Vincent Krisak, Bureau Chief-NJDEFE
Central Bureau of Field Operations
CN 407

Trenton, NJ 08625-0407

LEGISLATORS

Assemblywoman Joarm H. Smith
2B Highway 34
Matawan, NJ 07747

Assemblyman Joseph Azzolina
45 Borden Road
Middletown, NJ 07748

One Arin Park Building
1715 Rt. 35
Middletown, NJ 07748

UNITED STATES

Senator Frank R. La
208 White Horse Pike #18-19

Barrington, NJ 08007-1322
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Citizens Helping Envir.
Clean-Up

State of NJDEP - Division

of Hazardous Waste Management
(609) 584-4150

Fax: (609) 584-4170

Assemblywoman, 13th District

(0) (908B) 583-5558

Assemblyman, 13th District

Senator, 13th District
(O) (908) 671-3206

U.S. Senate
(609) 757-5353



Congressman Bernard J. Dwyer U.S. Congress
214 Smith Street (908) 826-4610

014 Bridge Plaza
0l1d Bridge, NJ 08857

Sayreville Library
1050 wWashington Road
Parlin, NJ 08859
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