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Site Management Plan

Pelham Bay Landfili
Bronx, New York
NYSDEC Index # 2-03-001

1. Introduction and Description of Remedial Program

This Site Management Plan {SMP) was prepared in accordance with the New York
State Department of Environmental Conservation (NYSDEC} Region 2, Division of
Environmental Remediation (DER) draft generic template for the development of a
SMP. This section of the SMP describes the purpose of the SMP, provides Site
background information, and describes the remedial investigation findings and
remedial actions.

1.1 Introduction

This document is required for fulfillment of Remedial Action at the Pelham Bay Landfill
(hereafter referred to as the “Site") under the New York State (NYS) Inactive
Hazardous Waste Disposal Site Remedial Program (State Superfund Program [SSF))
administered by NYSDEC. The Site was remediated in accordance with an Order on
Consent {Consent Order) index # 2-03-001, Site # 2-03-001, which was originally
issued in 1985 and was updated on April 17, 1990, and the Record of Decision (ROD),
which was issued on August 31, 1293.

1.1.1 General

On December 16, 1985, the City of New York entered into a Consent Order with the
NYSDEC requiring that remedial measures be implemented for final closure of the 81
acre property located in the Bronx, a Borough of New York City, New York. On April
17, 1990, the City of New York entered into a Consent Order with the NYSDEC that
updated the 1985 Consent Order and addressed the funding, site investigation and
remediation requirements of Title 3 of the Environmental Quality Bond Act. The 1990
Consent Order also required that a Remedial Investigation/Feasibility Study (RI/FS) be
conducted at the Site. The boundary of this 81-acre SSF Site is more fully described in
Appendix A — Metes and Bounds. A map of the Site location is shown on Figure 1.
The Site boundary is shown on Figure 2.

After completion of the remedial work described in the ROD, some contamination,
which is hereafter referred to as residual waste materials’, was left in the subsurface at
this Site. For the purposes of this SMP, residual waste materials are defined as
municipal solid waste that may be commingled with hazardous materials (see Section
1.2.2). This SMP was prepared to manage residual waste materials at the Site in
perpetuity or until extinguishment of the requirement by the NYSDEC. Remedial
Action work on the Site began in January 1992, and was completed in Qctober 1998.
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Reports associated with the Site can be viewed by contacting the NYSDEC or its
successor agency managing environmental issues in New York Siate. An extensive
search was conducted to obtain the necessary documents for the preparation of this
SMP. Based on the results of the document search conducted, a Remedial Action
Work Plan was not prepared for the Site. Therefore, the ROD is referenced in lieu of
the Remedial Acticn Work Plan in this SMP. The Site is being remediated in
accordance with the selected remedy presented in the ROD (NYSDEC 1993).

This SMP was prepared by ARCADIS, on behalf of the New York City Department of
Environmental Protection (NYCDEP), in accordance with the requirements in the
NYSDEC Region 2 DER draft generic template for the development of a SMP
(NYSDEC 2007), dated May 2007, ECL 27-1318, and the guidelines provided by
NYSDEC. This SMP addresses the means for implementation of Institutional Controls
(ICs) and Engineering Confrols {ECs), which are required by the ROD (NYSDEC 1993)
and Deed Restriction for the Site.

1.1.2 Purpose

The Site contains residual waste materials left after completion of the Remedial Action
performed under the SSF. ECs have been incorporated inte the Site remedy to
provide proper management of residual waste materials in the future and to ensure
protection of public health and the environment. A Site-specific Deed Restriction will
be recorded with the Bronx County Clerk that provides an enforceable means to
ensure the continued and proper management of residual waste materials and
protection of public health and the environment. It requires strict adherence to all ECs
and all ICs placed on this Site by NYSDEC, by the grantor of the Deed Resfriction, and
any and all successors and assigns of the grantor. 1Cs provide restrictions on Site
usage and mandate operation, maintenance, monitoring and reporting measures for all
ECs and ICs. This SMP includes the methods necessary to ensure compliance with all
ECs and ICs required by the ROD and Deed Restriction for residual waste materials at
the Site. The SMP has been approved by the NYSDEC, and compliance with this
SMP is required by the grantor of the Deed Restriction and grantor's successors and
assigns. This plan is subject to change by NYSDEC.

Site management is the last phase of the remedial process and is triggered by the
approval of the Closure and Final Remediation Construction Certification Report (CCR)
(URS Corporation 2002) by NYSDEC. In a letter dated June 6, 2007, the NYSDEC
approved the CCR. A Certificate of Completion (COC) was not issued by the NYSDEC
for this Site, and, therefore, is not relevant to the Site. The SMP continues in
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perpetuity or until extinguished in accordance with 6 NYCRR Part 375. It is the
responsibility of the Deed Restriction grantor, and its successors and assigns to ensure
that all Site Management responsibilities under this plan are performed.

The SMP provides a detailed description of all procedures required to manage residual
waste materials at the Site following the completion of the Remedial Action in
accordance with the NYS Consent Order (NYSDEC 1990) with the NYSDEC. This
includes: (1) development, implementation, and management of all Engineering and
Institutional Controls; {2) development and implementation of monitoring systems and
a Monitoring Plan; {3} development of a plan to operate and maintain all freatment,
collection, containment, or recovery systems (including, where appropriate, preparation
of an Operation and Maintenance Manual); (4) submittal of Site Management Reports,
performance of inspections and certification of results, and demonstration of proper
communication of Site information to NYSDEC; and (5) defining criteria for termination
of treatment system operation,

To address these needs, this SMP includes four plans: (1) an Engineering and
Institutional Control Plan for implementation and management of ECs/iCs; (2} a
Monitoring Plan for implementation of Site Monitoring; (3) an Operation and
Maintenance Plan for implementation of remedial collection, containment, treatment,
and recovery systems; and (4) a Site Management Reporting Plan for submittal of
data, information, recommendations, and certifications to NYSDEC.

Site Management activities, reporting, and ECs/ICs certification will be scheduled on a
certification period basis. The certification period will be annually.

Important notes regarding this SMP are as foliows:

o This SMP defines Site-specific implementation procedures as required by
the ROD and Deed Restriction.

» The Consent Order (index # 2-03-001; Site # 2-03-001) for the Site
requires conformance with this SMP, and therefore, serves as a
contractual binding authority under which this SMP is to be implemented.
The SSF law itself also requires the preparation of a SMP (formerly known
as an Operation, Maintenance and Monitoring Plan) in ECL 27-1318.
Therefare, the Consent Order is a binding contract and the SSF law is
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statutory authority under which this SMP is required and is to be
implemented.

» At the time this report was prepared, the SMP and all Site documents
related to Remedial Investigation and Remedial Action are maintained at
the NYSDEC Region 2 offices in Long Island City. At the time of SMP
submission (March 2008), the Site documents can also be found in the
repositories established for this project, including:

1)} Bronx Community Board #10
3165 East Tremont Avenue
Bronx, NY 10461

(718) 892-1161

2) Pelham Bay Branch Library
3060 Middletown Road

Bronx, NY 10461

(718) 792-6744

3) City Island Branch Library
320 City Island Avenue
Bronx, NY 10464

(718} 885-1703

4) New York City Department of Environmental Protection
Office of Community Partnerships

59-17 Junction Boulevard

Flushing, NY 11373

(718) 595-3496

1.2  Site Background

This section of the SMP describes the Site location, Site history, and geological ‘
conditions.

1.2.1 Site Location and Description

The Site is located at 301 Shore Road {(40° 51'23” latitude, 73° 48'52" longitude} in the
County of the Bronx (New York City), New York and is identified as Block 4335 and Lot
1 on the New York City Tax Map. The Site is an approximately 81-acre area bounded
by the Hutchinson River to the north and east, Eastchester Bay to the east and south,
Pelham Bay Park to the southwest, and the Bruckner Boulevard Extension to the



northwest (see Figure 1}. The boundary of the Site is mare fully described in Appendix
A - Metes and Bounds.

The Site borders Eastchester Bay, which is a tidally affected, saline water body. As
such, the groundwater system beneath the Site is also tidally affected (i.e., two high
and two low tides per 24-hour period), resulting in bay water entering and mixing with
natural groundwater beneath the Site, followed by drainage to the bay.

1.2.2 Site History

Prior to November 1963, the area now containing the Site was a partially wooded,
grassy area of approximately 25 acres, which was owned and operated by the New
York City Department of Parks and Recreation (NYCDPR). The New York City
Department of Sanitation {(NYCDOS) assumed management responsibility for the Site
in the early 1960’s when construction and operation of the Site as a municipal solid
waste disposal facility began. Prior to landfill operations, the area that eventually
became the Site was created by constructing earthen dikes in stages into Eastchester
Bay. The dikes were constructed parallel to the U.S. Pier and Bulkhead line on the
east side of the landfill. The earthen dike construction is described in detail in the Final
RI Report prepared by Woodward-Clyde Consultants, Inc. (WCCI) in April 1993 (WCCI
1993a). Aerial photegraphs for this period reveal that, within three years, a seawall
had been constructed and the landfill encroached over 55 acres into Eastchester Bay
(WCCI 1993a).

The Site began operation as a municipal solid waste disposal facility on November 18,
1963 mainly to handle the waste disposal needs of the Bronx. The Site reportedly
received garbage, rubbish, street cleanings, commercial waste, construction and
demolition debris, and household waste. Hazardous materials may also have been
disposed at the Site. During testimony on May 6, 1982 before a Senate Committee on
Crime, a driver/dispaticher for the Hudson Qil Refining Company indicated that waste
oil sludges, metal plating wastes, lacquer, and sclvents were illegally disposed of at
several New York City landfills from 1974 to 1880, including the Site. The exact
disposal quantities and locations of those wastes are unknown. I was reported that
the volumes ranged from 11,000 gallons to 55,000 gallons per week in 1974 (NYSDEC
1993).

The Site has remained inactive since December 31, 1978 when landfill operations
ceased and in 1982 the landfill was covered with a final layer of soil. Subsequent to
this, WCCI conducted a Phase | Preliminary Investigation of the Site for the NYSDEC.
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This investigation included development of a draft Hazard Ranking System (HRS)
score of 13.1 for the Site. Problems such as steep slopes, landfill odors, and limited
security measures were noted during the investigation (WCCI 1993a).

In 1983, the Site was listed in the New York State Registry of Inactive Hazardous
Waste Disposal Sites (Regisiry) as a Class 3 site. In 1984, the Registry designation for
the Site changed to a Class 2a due to insufficient data. On December 16, 1985, the
NYSDEC and the City of New York signed a Consent Order requiring that remedial
measures be implemented for final closure of the Site. In 1987, the Registry
designation for the Site was changed to a Class 2 based on information that was
provided to the NYSDEC regarding the disposal of hazardous waste.

In October 1988, to minimize the impact on public health and the environment, the
NYCDOS implemented several temporary remedial actions at the Site. These actions
included constructing french drains to collect leachate, rehabilitating parts of the on-site
road, installing additional fencing around the landfill perimeter, re-grading and seeding
portions of the Site, constructing a riprap swale on the east edge of the landfill, and
constructing a conduit from a leachate seep on the east edge of the landiill into
Eastchester Bay (WCCI 1993a).

Between 1980 and 1991, numerous investigations were conducted at the Site to
investigate the impact of the Site on public health and the environment. These
investigations are summarized in the Rl Report (WCCI 1993a).

In 1990, a lawsuit was filed by the New York Coastal Fisherman’s Association against
New York City for violations of the Federal Clean Water Act. As a result of this
litigation, a Permanent Injunction was issued requiring the City of New York to take
measures to prevent leachate from the Site entering Eastchester Bay. This resulted in
the design and construction of an Interim Remedial Measure (IRM), which was calied
the "150 Day Leachate Collection System,” the “150 Day System,” and/or the “150 Day
IRM”. The 150 Day System consisted of five 20,000-gallon storage tanks, five
interceptor wells, a force-main that conveys the discharge from the interceptor wells
and a nearby sump to the storage tanks, and expansion of the existing french-drain
system, This 150 Day System was implemented during 1991 and 1992 to comply with
the Permanent injunction and to reduce threats to public health and the environment
due to leachate releases from the Site. The IRM is referred to as the “150 Day
System”, because it was required to be constructed within 150 days (NYSDEC 1993).



On April 17, 1990, the NYSDEC and the City of New York signed a Consent Order that
updated the 1985 Consent Order and addressed the funding, site investigation and
remediation requirements of Title 3 of the Environmental Quality Bond Act. The 1290
Consent Order also required that a RIFS be conducted at the Site.

The NYCDOS was responsible for the management of the Site until February 1991.
After February 1991, responsibility for the management of the Site was transferred to
the NYCDEP. The RI/FS was conducted in 1992 and 1993. A Supplemental Rl (SRI)
was conducted in 1993. The R! and SRI Reports were prepared by WCCI in April
1993 (WCCI 1993a} and June 1993 (WCC! 1993h), respectively. The FS Report was
prepared by WCCI in June 1993 (WCCI 1893c).

A Baseline Risk Assessment {BRA} Report, dated June 1, 1993 (WCCI 19293d), was
prepared by WCCI that consisted of a Human Health Evaluation (Volume 1) and an
Ecological Evaluation (Volume Il). Based on the pre-site remediation exposure
pathways that were evaluated, the Human Health Evaluation concluded that the only
current use exposure pathway that may pose a potential long-term health concern is
the exposure of jandfill workers and youth frespassers to contaminated soils.

However, based on the analysis presented in this risk assessment, the evaluation
concluded that both the risks and the populations exposed are so low that no additional
cases of cancer would result even if no remediation were to be implemented. The
analysis also indicated that adverse non-carcinogenic health effects were not expected
to oceur.

On August 31, 1993, the NYSDEC issued the ROD for the Site. A description of the
ROD-required remedy is provided in Section 1.4 of this SMP.

The ROD-required remedial design and remedy construction was completed between
1994 and 1998, and post-closure operation, maintenance and monitoring {OM&M)
activities have been performed at the Site from 1999 to the present.

1.2.3 Geological Conditions

Several of the objectives of the RI were to assess the physical characteristics of the
Site waste/refuse pile, assess the characteristics of the native soils beneath the
waste/refuse pile, evaluate bedrock lithofogies and struciures beneath and around the
Site, and identify landfill waste/refuse and geclogic features that may affect
groundwater/leachate flow (WCCI 1993a).
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As described in WCC1 19934, the RI drilling activities were conducted between May
and July 1992, A total of twenty-six monitoring wells and fourteen piezometers were
installed during the drilling program. In addition, two test borings were advanced
during the drilling program. Twenty of the monitoring wells were installed at the
perimeter of the Site, five monitoring wells were installed at off-site locations, and one
monitoring well was installed near the middle of the landfill {i.e., interior of the landfill).
In general, soil cores were collected during drilling activities using split-barrel samplers
(i.e., split-spoon samples) or undisturbed thin-walled tube samples (i.e., Shelby tube
samples). Rock cores were collected using NX size rock coring techniques with a 10-
foot single core barrel. The geologic investigation methods are described in detail in
the RI Report, along with a detailed description of the regional geology. A summary of
the regional geology of the subject area is summarized below.

Based on material types found at the Site during the R, four stratigraphic units have
been identified (WCCI 1993a). These units from top (youngest) to bottom (oldest) are:

Fill

Riprap

Glacial Til

Bedrock (Hartland Formation)

PN~

The fill unit was apparently dumped directly onto the bedrock and glacial sediments of
the Eastchester Bay and a portion of the riprap containment wall. The filt consists of a
wide variety of materials which includes rock fragments, sand, sili, clay, organic matter,
various types of plastic (trash bags being most common), rubber (including tires and
tubes), newspaper, paper, cardboard, styrofoam, glass, coal and slag fragments, ash,
various types of steel (including rebar and bed springs) and aluminum (cans being
most common), hardened resins, wood, string, rope, and cloth fragments. A former
NYCDOS employee recalls “lots of cars” being dumped in the landfill. Observations of
drill cuttings also revealed that in some deeper portions of borings the fill is apparently
reduced by biological action, because it consists of a dense, black, odoriferous sludge
with fragments of non-biodegradable material. The mound of fill has 2 maximum
observed thickness of approximately 135 feet (ft) at the locations of Piezometers PZ-3
and PZ-5, and it thins radially outward towards the edges of the landfilt (WCCI 1993a).
Figure 3 shows the locations of the monitoring wells and piezometers that were
installed during the RI.

The riprap unit is present along the southern, eastern, and a portion of the northern
perimeters of the Site as a containment/protective seawall. The seawall was
constructed on top of the natural bedrock and sands, gravels, and silts of Eastchester
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Bay. It may be as high as 35 fi in some areas with approximately 10 to 12 ft exposed
above the Bronx datum. The riprap consists of large (commonly about 3 to 6 ft
across), angular, rectangular-shaped boulders of apparently locally derived schists,
gneisses, and marbles which have been interlocked to create the seawall. Interstitial
cobbles, gravels, and sands are present in the riprap (WCCI 1993a).

The glacial till unit of the Wisconsinian glaciation is a heterogeneous, unsorted, non-
stratified, unconsolidated deposit of non-uniform thickness that unconformably overlies
bedrock. The till unit consists of tan, brown, gray to black sands with cobbles, gravel,
silt, and clay. The till is present in nearly all drilling locations with thicknesses varying
from O ft at Piezometer PZ-1 and Monitoring Well MW-118 to a maximum of about 51 ft
at Monitoring Well MW-125B (WCCI 1993a).

Drilling conducted as part of the 1989-1991 investigation at the Site by WCCI revealed
a recent organic black silt, generally restricted to the southern portion of the Site, that
overlies the glacial till. Additional locations of the organic silt were found during the Ri
drilling program at the Site. These locations and the respective approximate silt
thicknesses are: Monitoring Wells MW-106, 2 ft; MW-107, 4 fi; MW-108, 6 ft; MW-111,
3 ft: MW-117, 2 it; MW-122, 2 fi; Piezometers CB-1, 1.5 ft; CP-1, 2 ft; and, CP-2, 2.5 ft.
WCCI (1993a) concluded that there was no evidence to suggest that this organic silt
horizon is traceable laterally {for any substantial distance), and, therefore, does not
represent a confining zone.

Bedrock information was obtained by WCCI from the bedrock geclogic map of Bronx
County, aerial photographs, observations during drilling, examination of cores
recovered during installation of monitoring wells and piezometers, drilling of test
borings on the Site, and reconnaissance mapping of rock outcrops immediately
adjacent to the landfill. Approximately 64.5 ft of vertical coring was conducted at seven
different locations on, or immediately adjacent to, the Site. Based on this information,
the bedrock underlying the Site is part of the Hartland Formation's Pelham Bay
Member and consists of undifferentiated schists, gneisses, amphibolites, and

' pegmatities. Additionally, the bedrock surface under the Site is highly irregular. A local
northeast-southwest trending bedrock high passes through the center and extends
beneath the entire landfill. Bedrock elevations decrease towards the northwest and
southeast, away from the local high. Maximum depth to the top of bedrock in the
tandfill area is approximately 40 ft below the Bronx datum. Observed bedrock types
include fine to coarse grained schist, schistose gneiss, amphibolite, and non-foliated
pegmatite. Mineralogy is predominantly quartz, feldspar, and bictite, with lesser
amounts of garnet, muscovite, and amphibole, and minor amounts of chlorite,
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magnetite, and pyrite. Examination of rock cores collected during the Rl revealed
slight to moderate weathering of bedrock. Cbservations during drilling indicate that an
approximately 3 to 4 ft thick, moderately to deeply weathered zone occurs at the top of
the bedrock. However, this weathered zone can range from approximately 0 ft
{Monitoring Wells MW-114B, MW-124B, and MW-129B) to 8.5 ft (Monitoring Well MW-
117B) and 15.5 ft (Piezometer PZ-1B) thick (WCCI, 1993a).

A geologic fence diagram is shown on Figure 4. The geologic fence diagram was
prepared based on the geologic cross-sections presented in the Rl Report (i.e., cross-
sections B-B' [Figure 3-4] and E-E’ [Figure 3-7]), and shows the stratigraphic units
along the southern and eastern perimeters of the Site {i.e., along Eastchester Bay),
which is the primary groundwater discharge boundary for the Site; the referenced
geologic cross-sections fram the Rl Report are provided in Appendix B of this SMP.

The regional hydrogeology of the project area is described in detail in the Rl Report
(WCCI 1993a) and is summarized below. Groundwater at the Site occurs in the fill,
glacial till, and bedrock units beneath the Site. Water level monitoring and
groundwater modeling conducted during the Rl indicated that groundwater movement
is almost radial from the center of the Site with most of the groundwater present in the
fill and till due to precipitation infiliration.

During the RI, water-level measurements were collected from monitoring wells that are
screened in the unconsolidated materials (i.e., fill and glacial till units) on August 4,
August 12, and November 5, 1992. The August 4 and November 5, 1992 synoptic
water-level measurement events were conducted during low tide and the August 12,
1992 synoptic water-level measurement event was conducted during high tide.
Groundwater flow maps were prepared based on the data collected during these three
synoptic water-level measurement events, and are provided as Figures 5 through 7 of
this SMP. These dataffigures provide information regarding pre-remedial action {or
“Baseline”) conditions. The direction of groundwater flow in the fill and glacial fill units
is toward Eastchester Bay from the center and northern part of the Site, and toward the
tidal wetland areas beyond Petham Parkway in the western part of the Site.
Groundwater that flows onto the Site from the southwest is believed to be diverted
either east or west before it flows onto much of the Site (WCCI 1993a).

Based on water-level measurement data collected on August 1, 2007 (i.e., post-
remedy conditions}), the depth to water at the Site ranges from approximately 5 to 25
feet below the monitoring well measuring points. In an attempt to collect representative
water levels for the Site, ARCADIS implemented a continuous water-level monitoring
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study between August 13 and 17, 2007. An average water-level elevation for each
monitoring well location was calculated by averaging all of the data collected in each
well during the continuous water-level monitoring study. The average waterlevel
elevations for the week of August 13 through 17, 2007 is presented in Table 1. A
groundwater flow map was prepared based on the August 2007 average water-level
elevations, and is provided as Figure 8 of this SMP.

As shown on Figure 8, groundwater flow at the site is from the cut-off wall, located
along the southwestern property boundary, radially outward towards Eastichester Bay.
The direction of groundwater flow is consistent with the Baseline (RI) synoplic water
level elevations (Figures 5 through 7). Figure 8 also shows that the cut-off wall and the
associated trenches are effective in reducing the flow of groundwater into the landfill.

In addition, the cut-off wall also prevents any groundwaterfleachate from the Site
flowing into Pelham Bay Park.

1.3  Description of Remedial Investigation Findings

The SMP and all Site documents, including the Remedial Investigation, are maintained
by the NYSDEC (or successor agency). At the time of publication, these reports can
be found at the Region 2 NYSDEC offices in Long Island City, New York.

1.3.1 Summary of Remedial Investigation Findings

The Final Rl Report was submitted on April 14, 1993 and a SRI Report was submitied
onJune 1, 1993. The purposes of the Rl were to investigate the nature and extent of
contamination at the Site, and to assess the hazards to human health and the
environment that may be attributable to Site-related contaminants. Additionally, the R
was designed to augment previous studies and move forward the selection of a
remedial action alternative in a timely and cost effective manner. The objective of the
SRI was to fill data gaps in the Rl by investigating off-site shallow soils (WCCI 1993b).

The conceptual site model (CSM) developed for the Site (based on the resuits of the RI
[WCCI 1993a] and SRI [WCCI 1993b] reports) is summarized below. The CSM
illustrates the different transport mechanisms by which landfill-derived constituents may
enter the surrounding environment. The three major pathways for transport from the
landfill are the groundwater pathway, the surface water pathway, and the air pathway;
these pathways are described below and are illustrated on Figure 5-1 of the Rl Report
(copy in Appendix C of this SMP). The data from the Rl and SRI that support the CSM
are summarized in Sections 1.3.1.1 through 1.3.1.4 of this SMP.
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As part of the CSM developed in the RI Report (WCCI 1993a), the landfill {i.e.,
waste/refuse materials) was identified as the source of the constituents in the
groundwater/leachate that exceeded NYSDEC Groundwater Standards and surface
water discharge limitaticns. Hazardous materials may also have been disposed at the
Site {see Section 1.2.2 of this SMP). Prior to capping (i.e., installation of the Landfill
Cover System), precipitation that infiltrated into the landfill percolated through the
wastefrefuse materials and resulied in the generation of leachate and impacts to the
shallow groundwater system (i.e., groundwater in the unconsolidated materials). in
addition, constituents leached from the waste/refuse materials that are in contact with
the shallow groundwater system (including tidally-influenced water from Eastchester
Bay [bay water], which enters and drains from the groundwater system at the Site
during high and low tide, respectively). The shallow groundwater below the landfill,
which contains constituents exceeding NYSDEC Groundwater Standards, flows
northeast, east, and south toward Eastchester Bay. Shallow groundwater also flows
northwest and west toward the tidal wetlands.

Surface “leachate” seeps were identified and classified, during the RI, and describad in
the CSM as being representative of shallow groundwater flow and not as a separate
perched water flow system. The seeps occurred as part of the shallow groundwater
flow system where lateral groundwater flow in the fill discharged onto the land surface.
Seeps occurred primarily in the riprap wall where high permeahility channels were
created due to the open structure of the rock. The seeps along the riprap wall were
generally visible only at low tide,

The CSM developed for the Site also classified groundwater flow in the bedrock as
distinct from the shallow groundwater system. Groundwater entering the bedrock
beneath the Site is limited to locations where a downward vertical gradient is present
between the overburden and the bedrock. The downward migration of groundwater
into the bedrock is also limited by the upper weathered zone of the bedrock, where
present, due to its low permeability and hydraulic conductivity. Groundwater flow and
constituent migration through fractures is the predominant pathway in the bedrock.
Based on the examination of rock cores that were collected during the RI, major
fracture zones were present at a limited number of drilling locations and the extent of
fracturing decreased with depth. Therefore, the likelihood of deep (greater than 100
feet) contamination from the vertical migration of constituents through interconnected
fractures was believed to be minimal, and for this reason, the bedrock flow pathway
was believed to be minor when compared to the shallow groundwater horizontal flow
pathway.

12
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Additionally, the surficial soil of the Site and limited areas of exposed waste/refuse
materials were identified in the Rl and CSM as potential sources of contamination for
surface water runoff prior to the installation of the impermeable final cover. Most of the
surface water runoff that left the Site was likely to flow into the surrounding surface
water of Eastchester Bay. Constituents that entered Easichester Bay could be
subsequently transported further from the landfill by tidal currents and physical
transport processes (e.g., dispersion), sediment adsorption and transport, and food
chain fransfer. Based on a comparison of shallow off-site soil sample data to on-site
and background soil sample data, the SRl indicated that overland or surface water
transport of constituents from the landfill to soils off site was a minor to non-existent
pathway. Based on the results of the RI {(WCCI 1993a) and SRI (WCCI 1993b), there
were no specific areas of concern {AOCs) ideniified in soil. Hot spots, or areas of
grossly contaminated soils, were not found on site or off site during the Rl and SRI
(see Section 1.3.1.1 of this SMP).

The CSM also ideniified the Site as a source of volatile organic compounds {(VOCs) in
air prior to the installation of the Landfill Gas Management and Flare System. The Site
generates methane and other byproduct gases from the decomposition of organic
matter deposited in the landfill. Vapors are also generated from the volatilization of
VOCs in the municipal waste. The gaseous compounds migrate both horizontally and
vertically through the fill. Gases that migrate horizontally move into the surrounding
soil and ultimately discharge to the atmosphere. Gases that migrate vertically will
directly discharge to the atmosphere. The Rl indicated that methane emissions were
measured that exceeded background levels and that gaseous compounds were
migrating vertically through the soil cover and being released to the atmosphere.
However, data collected indicated that ofi-site horizontal migration of soil gas was not
oceurring. This is consistent with and supported by visual observations of healthy
vegetation off site, the limited perimeter and flux chamber sampling results, and the
results of previous studies.

Below is a summary of Remedial Investigation/Supplemental Remedial Investigation
findings:

1.3.1.1. Soi

This section of the SMP summarizes the Rl (WCCI 1993a) and SRI (WCCI 1993b) soil
findings; specifically, the analytical results for soil samples collected from Rl soll
borings and the analyiical resulis for soil samples collected during the SRI. Soil
samples were also collected for laboratory analysis from air monitoring station
locations and the former community garden during the RI. The analytical results for the
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soil samples collected from air monitoring station locations and the former community
garden are summarized in the Ri Report.

During the R, the soil analytical data were compared fo the reference station data (i.e.,
Soil Samples SB-12431 and SB-12452), which were selected to reflect natural or
background conditions. In general, exceedances of the reference station results were
detected in both on-site and off-site soil samples. During the SRI, the soil analytical
data were compared to the background samples (i.e., Soil Samples SRI-10 through
SRI-13) that were collected during the SRI. The background samples served as a
reference standard for the SRI soil samples.

In summary, results of the RI/SRI indicated the following with respect to soil:

+ Hot spots, or areas of grossly contaminated soils, were not found on-site or off-
site during the Rl and SRI.

« Semi-volatile organic compounds {(SVOCs) (primarily polycyclic aromatic
hydrocarbons [PAHs]) were detected in the majority of the Rl soil boring soil
samples, and the concentrations of SVOCs in the Rl on-site and off-site
surface soil samples exceed the reference (i.e., background) levels at many
locations. Additionally, SVOCs, especially PAHs, were determined ta be
ubiquitous in the Pelham Bay area, and similar SVOCs and concentrations
were detected in the SRI on-site, off-site, and background soil samples. Total
SVOC concentrations ranging from 45 micrograms per kilogram (ug/kg) to
227,300 ug/kg were detected in the Rl soil boring and SR soit samples.

s Pesticides (primarily 4,4-DDD; 4,4-DDE; and 4,4-DDT) were detected in the
majority of the RI soil boring soil samples, with total pesticides detected at
concentrations ranging from 1.1 uglkg to 2,676 ugkg. The highest
concentrations were detected in off-site soil samples collected from the
Monitoring Well MW-123 soil boring location, which is located in Pelham Bay
Park. Pesticides were nearly absent in the SRI on-site, off-site, and
background soil samples. One pesticide (i.e., 4,4-DDT at a conceniration of
180 ug/kg) was detected in one SR soil sample.

+ Inorganics (i.e., metals) were detected in the majority of the RI soil boring soil
samples and were determined to be ubiquitous in the Pelham Bay area. The
concentrations of alt incrganic analytes in SRI off-site soil samples are
generally similar to concentrations in SRI background soil samples.
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Concentrations of zinc (up to 1,710 milligrams per kilogram [mg/kg]) were
detected in the Historic Leachate Seep Area (Area 1) SRl soil samples. The
source of this zinc is uncertain. The inorganics concentration ranges are
presented in Table 4-4 from the RI Report and Table 6 from the SRI Report
(copies of these Tables are provided in Appendix D of this SMP).

s VOCs were not detected in the majority of the R soil boring soil samples.
Where present, 2-propanone (acetone) was the primary VOC detected in soil
samples. Total VOC concentrations ranging from 11 ug/kg to 3,713 ug/kg
were detected in eight of the Rl soil boring soil samples. VOCs wera nearly
absent in the SRI on-site, off-site, and background soil samples. One VOC
(i.e., acetone at a concentration of 91 ug/kg) was detected in one SR soil
sample.

* Polychlorinated biphenyis {PCBs) were not detected in the majority of the RI
soil boring soil samples. Total PCBs were detected at concentrations ranging
from 130 ug/kg to 430 ug/kg in eight of the RI soil boring soil samples. PCBs
were not detected in any of the SRI soil samples.

« A connection between constituents detected in Area 2 upgradient (on-site) and
downgradient (off-site} Surface Water Runoff Channel soil samples could not
be established during the SRI.

Tables and figures from the Rl Report and SRI Report summarizing the soil sample
analytical results are provided in Appendix D of this SMP. A summary of the VOCs,
SVQCs, pesticides and PCBs, and inorganics analytical results for the RI soil boring
soil samples is presented in Tables 4-1 through 4-4 from the Rl Report and Tables 2,
3, 5, and 6 from the SRI Report. Figures 4-1 through 4-4 from the Rl Report and
Figures 7 through 12 from the SR] Report show the soil sample locations and
analytical resulis.

The Rl and SRI were conducted prior to NYSDEC’s development of Soil Cleanup
Objectives (SCOs) in 6 NYCRR Part 375-6, as these regulations did not become
effective until December 14, 2006. Since the Rl and SRI were conducted prior to
NYSDEC's development of SCOs, and since the remedy for the Site, as set forth in the
ROD (1993) did not involve any soil excavation activities (i.e., construction of an
impermeable final cover with all residual waste materials left in the subsurface at the
Site), SCOs are not applicable and are not discussed further in this SMP.
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The results of shallow on-site soil sample analysis indicate that, although there are
exceedances of reference (background) concentrations, there are no areas of gross
surface soil contamination. As discussed previously in the CSM, a comparison of
shallow off-site soil sample data to on-site and background soil sample data shows that
the concentrations of analytes in off-site soils {(with the exception of zinc) are generally
below or consistent with on-site and background soil samples. This indicates that
overland or surface water transport of constituents from the landfill fo soils off site was
a minor to non-existent pathway. The chemical composition of off-site soils adjacent to
the landfill, on the basis of similarities with the background samples, are consistent with
a typical urban environment,

1.3.1.2. On-Site and Off-Site Groundwater

This section of the SMP summarizes the Rl groundwater findings and the analytical
results for groundwater samples collected from monitoring wells during the R (i.e., pre-
remedial action). Although the “leachate” seeps occur as part of the shallow
groundwater flow system, the analytical results for leachate seep samples are
discussed in Section 1.3.1.3 of this SMP because the seeps were sampled separate
from groundwater.

In summary, results of the Rl indicated the following with respect to groundwater:

» The landfill is the source of constituents in the groundwater that exceed
NYSDEC Groundwater Standards and surface water discharge limitations.

¢ The shallow groundwater below the landfill, which contains constituents
exceeding NYSDEC Groundwater Standards, flows northeast, east, and south
toward Eastchester Bay. Shallow groundwater also flows northwest and west
toward the tidal wetlands.

« Inorganics and conventional leachate parameters were detected in all of the Rl
groundwater samples. The inorganics and conventional leachate parameters
concentration ranges are presented in Tables 4-22 and 4-23, respectively,
from the R} Report (copies of these Tables are provided in Appendix E of this
SMP).

e VOCs were detected in the majority of the RI groundwater samples, with
monocyclic aromatic hydrocarbons being the primary VOCs deiected. Total
VOC concentrations ranged from 2 micrograms per liter (ug/L) to 2,120 ug/L.

Site Management Plan

Pelham Bay Landfill
Bronx, New York
NYSDEC Index # 2-03-001

16




Site Management Plan

Pelham Bay Landfill
Bronx, New York
NYSDEC Index # 2-03-001

s Pesticides were detected in the majority of the Rl groundwater samples, with
concentrations ranging from 0.0063 ug/L to 2.1 ug/L.. The majority of detected
pesticide concentrations are estimated because they were detected below the
Contract Required Detection Limit. In addition, the majority of detected
pesticide concentrations could not be verified during data validation.

¢ SVOCs were detected in approximately half of the RI groundwater samples,
with total SYOC concentrations ranging from 2 ug/L to 505 ug/L.

e Cyanide was detected in five groundwater samples, with concentrations
ranging from 10.8 ug/L to 267 ug/L.

e PCBs were detected in only one of the Rl groundwater samples. PCB-1016
was detected at a concentration of 0.84 ug/l. and PCB-1260 was detected at a
concentration of 1 ug/L.

Tables from the Rl Report summarizing the groundwater sample analytical results are
provided in Appendix E of this SMP. A summary of the VOGCs, SVOCs, pesticides and
PCBs, inorganics, and conventional leachate parameters analytical results for the
groundwater samples collected from monitoring wells is presented in Tables 4-19
through 4-23 from the Rl Report. Table 4-33 from the Rl Report presents a
comparison of monitoring well groundwater samples to NYSDEC Groundwater
Standards prior to the remedy. Table 4-34 from the RI Report presents a summary of
compounds that exceed NYSDEC Groundwater Standards prior to the remedy.

Figures from the RI Report summarizing the groundwater sample analytical results are
provided in Appendix E of this SMP. Figures 4-17 through 4-20 from the Rl Report
show the groundwater sample locations and analytical results. Figures 4-25A and 4-
25B from the Rl Report show a comparison of constituent levels to NYSDEC
Groundwater Standards and surface water discharge limitations prior to the remedy.
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1.3.1.3. On-Site and Off-Site Leachate Seeps

This section of the SMP summarizes the Rl leachate seeps findings and the analytical
results for leachate seep samples collected from the seeps during the RI.

In summary, the results of the Rl indicated the following with respect to leachate:

e The landfill is the source of constituents in the leachate that exceed NYSDEC
Groundwater Standards and surface water discharge limitations.

» The leachate seeps occur as part of the shallow groundwater flow system,
which flows northeast, east, and south toward Easfchester Bay. Shallow
groundwater also flows northwest and west toward the tidal wetlands.

s Inorganics and conventional leachate parameters were detected in all of the RI
leachate seep samples. The inorganics and conventional leachate parameters
concentration ranges are presented in Tables 4-27 and 4-28, respectively,
from the Rl Report (copies of these Tables are provided in Appendix F of this
SMP).

s VOCs were detected in the majority of the Rl leachate seep samples, with
monocyclic aromatic hydrocarbons being the primary VOCs that were
detected. Total VOC concentrations ranged from 2 ug/L fo 235 ugfi.

+ Pesticides were detected in the majority of the Rl leachate seep samples, with
concentrations ranging from 0.0099 ug/L to 1.5 ug/L. The majority of detected
pesticide concentrations are estimated. In addition, the majority of detected
pesticide concentrations could not be verified during data validation.

e SVOCs were detected in approximately half of the Rl leachate seep samples,
with total SVOC concentrations ranging from 8 ug/L to 106 ug/L.

« Cyanide was detected in only one of the Rl leachate seep samples ata
concentration of 20.4 ug/L.

o PCBs were detected in only one of the Rl leachate seep samples, with PCB-
1016 detected at a concentration of 0.88 ug/L.
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Tables from the R Report summarizing the leachate seep sample analytical results are
provided in Appendix F of this SMP. A summary of the VOCs, SVOCs, pesticides and
PCBs, inorganics, and conventional leachate parameters analytical results for the
leachate seep samples collected from the seeps is presented in Tables 4-24 through 4-
28 from the RI Report. Table 4-33 from the RI Report presents a comparison of seep
samples to NYSDEC Groundwater Standards prior to the remedy. Table 4-34 from the
RI Report presents a summary of compounds that exceed NYSDEC Groundwater
Standards prior to the remedy.

Figures from the Rl Report summarizing the leachate seep sample analytical results
are provided in Appendix F of this SMP. Figures 4-21 through 4-25 from the RI Report
show the leachate seep sample locations and analytical results. Figure 4-25A from the
R! Report shows a comparison of constituent levels to NYSDEC Groundwater
Standards and surface water discharge limitations prior to the remedy.

1.3.1.4. On-Site and Off-Site Soil Vapor

This section of the SMP summarizes the analytical results for soil gas samples
collected during the RI. As part of the RI, a perimeter soil gas evaluation was
conducted to measure the levels of methane and hydrogen sulfide that may be leaving
the perimeter of the Site. In addition, three fissures (VENT-1, VENT-1A, and VENT-2)
located near the top of the landfill were surveyed.

Furthermore, to quantify the soil gas emissions from the Site, gaseous emissions were
monitored on site using Emission Isolation Flux Chambers {EIFCs). The soil gas
emission monitoring program consisted of seven (7) on-site sampling locations (AM-A
through AM-G) and one (1) off-site sampling location (AM-1).

In summary, results of the Rl indicated the following with respect to soil vapor:

« The landfill is the source of methane and other byproduct gases from the
decomposition of organic matter deposited in the landfill.

+ Methane emissions were measured that exceeded background levels and
gaseous compounds were migrating vertically through the soil cover and being
released io the atmosphere.

s Off-site horizontal migration of soil gas was not occurring. This was consistent
with and supported by visual observations of healthy vegetation off site, the
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limited perimeter and flux chamber sampling results, and the results of
previous studies.

+ Methane was the primary gas being emitted from the landfill. Other VOCs
were being emitted from the landfill, but the emissions were low relative to
methane emissions. Some of the methane that was measured at off-site
ambient air quality monitoring locations likely originated from the landfill.

+ Of the seven soil gas sample locations, only three locations (SG92-3, 5G92-4,
and SG92-5) situated in the northeast area of the Site had methane emissions
that exceeded background levels. The percent of the lower explosive limit
(LEL) at these locations ranged from 10 percent to greater than 100 percent.
Soil gas measurements collected from off-site locations (SG92-6 and SG92-7)
indicated that only background levels of methane were present.

* Hydrogen sulfide readings in soil gas samples did not exceed background
levels and ranged from 0.0 to 1.2 ppm. Hydrogen suifide was only detected at
one soil gas emission monitoring location (AM-C), which was located in an
outwash area along the southern slope of the landfill where the landfill cover
had been eroded and fissures in the landfill surface were visible.

¢ Ammonia was only detected in sample AM-A, which was collected over the
leachate seep along the northwest slope of the landfill.

+ Hydrogen cyanide was not detected at any of the soil gas sampling locations.

o Of the 50 VOCs and SVOCs analyzed, 28 compounds were detected in the
soil gas.

A summary of the perimeter soil gas survey results and the EIFC compound emission
rates are presented in Tables 4-79 and 4-80, respectively, from the Rl Report {copies
of these Tables are provided in Appendix G of this SMP),

The EIFC compound emission sample locations and the perimeter scil gas survey
sample locations are shown on Figures 2-2 and 2-14, respectively, from the RI Report
{copies of these Figures are provided in Appendix G of this SMP).
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1.3.1.5. Underground Storage Tanks

There were no underground storage tanks {(USTs) located at the Site.

1.3.1.6. Other Environmental Media

Other environmental media (e.g., surface water, sediment, and biota) were
investigated during the R1. The data and findings associated with these media are
discussed in detail in the Rl Report. A summary of the data and findings are not
discussed in this SMP because there are no ECs/ICs, monitoring activities, or
operation and maintenance activities associated with these media.

1.4 Description of Remedial Actions

The Site was remediated in accordance with the selected remedy presented in the
NYSDEC-issued ROD dated August 1993 and the IRM/150 Day System that was
implemented to comply with the November 1991 Permanent Injunction. As discussed
previously, a Remedial Action Work Plan was not prepared for the Site.

Below is a summary of the Remedial Actions required and implemented at the Site:

1. Conduct a remedial design program to verify the components of the
conceptual design and provide the details necessary for the
construction of the Remedial Action.

2. Regrade the Site to provide proper site drainage and minimize erosion.

3. Install and maintain an actively vented impermeabile final cover,
consistent with 8 NYCRR Part 360 regulations for Solid Waste
Management Facilities, to minimize surface infiltration of precipitation, to
collect gases generated by the waste material, and to prevent human
exposure to residual waste materials. The major elements of the
Landfill Cover System (as it is referred to herein) include (top to bottom)
a vegetated topsoil layer, a barrier (soil) protection layer, a drainage

layer, and a geomembrane.
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Install a geosynthetic gas venting layer below the geomembrane on the
top portion of the landfill.

Install and operate an active gas collection system fo collect gases from
the landfill and convey them through piping to a flare station located at
the base of the landfill {referred to herein as the Landfill Gas
Management and Flare System).

Install and operate a Groundwater/leachate Management System
consisting of: 1) a cut-off wall and an upgradient collector drain along
the southwestern edge of the Site adjacent to Pelham Bay Park, 2) a
downgradient collector drain along the southwestern edge of the Site
(on the landfill side of the cut-off wall), and, 3) the replacement of a
portion of the aboveground leachate force main (installed as part of the
150-day leachate collection system) with an underground force main.

Install a Stormwater Management System including drainage ditches,
subdrains, conveyance piping, manholes, baffled outlets, inlet/outlet

structures, sedimentation basins, and outfalls.

Construct additional on-site groundwater extraction wells, as needed.
Implementation of this remedy component was deferred to future, if

determined to be needed.

Limitation of Site usage to reduce the risk of the Remedial Action being
damaged or compromised. Limitations include fencing to limit Site
access and use, recording of a Deed Restriction to prevent future
exposure to residual waste materials remaining at the Site and {imit end
use to passive recreational, and restricting use of on-site groundwater
so that it will not be used as a potable water supply source (a copy of

the Deed Restriction is provided in Appendix H).
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10. Development and implementation of a post-closure OM&M program, of
which this Site Management Plan is a part, to provide for fong term

management of residual waste materials.

Remedial activities completed at the Site were conducted in accordance with the
NYSDEC-issued ROD for the Pelham Bay Landfill { August 1993) and the IRM/150
Day System. The ROD is included in Appendix | (this is the digital file of the ROD).

1.4.1 Removal of Contaminated Materials from the Site

Removal of residual waste materials from the Site was not part of the Remedial Action.
Consistent with 6 NYCRR Part 360 and the ROD, residual waste materials were left in
the subsurface and capped. Leachate collected at the Site is conveyed via
underground pipeline to the Hunts Point Water Pollution Control Plant for treatment.
Details of the leachate management system are provided in Section 1.4.2 of this SMP.

1.4.2 On-Site and Off-Site Treatment Systems

A CCR was prepared by URS Corporation {(URS) and submitted in October 2002, an
electronic copy of which is provided in Appendix J of this SMP. The purpose of the
CCR was to describe the design, construction, inspection, and certification of the

closure and final remediation of the Site.

Remedial systems (not necessarily treatment systems) associated with the Site include
the following:

+ Landfill Cover System.

¢ Groundwater and l.eachate Management Systems (discussed separately
below).

+ Landfill Gas Management and Flare System.
¢ Stormwater Management System.
The Landfill Cover System was installed to minimize surface infiltration of precipitation

and to facilitate the collection of gases generated by the waste material. A typical
cross-section for the Landfill Cover System is shown on Figure G-5 from the CCR (see
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Appendix J of this SMP). The Landfill Cover System is comprised of the following
elements (boftom to top):

= Sub-base layer (9-inch thick);

= Gas venting layer;

* High density polyethylene (HDPE) geomembrane liner (60 mil thick);
»  Double-sided geocompaosite drainage layer;

*  Barrier protection layer {24-inch thick); and,

*  Vegetated topsoil layer (6-inch thick).

The groundwater component of the Groundwater and Leachate Management System
included the construction of a low-permeability {soil-bentonite) vertical barrier cut-off
wall and collector drain {Jocated on the park side of the cut-off wall} to control
groundwater gradients. The cut-off wail, approximately 1,300 ft in length, was installed
along the southern and southwestern property boundaries of the Site between the
landfilt and Pelham Bay Park. Figure G-1 from the CCR shows the location of the cut-
off wall (see Appendix J of this SMP). The cut-off wall was constructed using slurry
trench methods and was backfilled with a mixture of existing soils and bentonite which
produced a low permeability backfill material. The wall was installed to depths ranging
from approximately 6 to 14 ft below land surface (ft bls), and terminates at the top of
the underlying bedrock surface. The cut-off wall is approximately 3 to 5 ft wide. Figure
(-2 from the CCR shows a typical section through the cut-off wall (see Appendix J of
this SMP). Figure G-6 from the CCR shows the layout of the Groundwater and
Leachate Management System (see Appendix J of this SMP).

A groundwater collection drain (the upgradient collection drain) was constructed on the
Pelham Bay Park side of the cut-off wall. The upgradient drain was designed o
intercept groundwater flowing from Pelham Bay Park toward the landfill and divert the
flow via a buried 8-inch diameter HDPE pipe (slotted and solid) to an existing storm
sewer, which outlets directly to Eastchester Bay. Currently, fourteen (14) groundwater
monitoring wells are used to measure groundwater elevations. There are thirteen (13)
wells within the limits of the landfill. There is an additional one (1) well (MW-117)
outside the landfill in Pelham Bay Park. Monitoring Wells MW-117B, MW-121, MW-
124, MW-124B, and MW-126 were previously part of the groundwater elevation

Site Management Plan
Pelham Bay Landiill

Bronx, New York
NYSDEC Index # 2-03-001

24




Site Management Plan

Pelham Bay Landfill
Bronx, New York
NYSDEC Index # 2-03-001

measurement monitoring well network; however, off-site Monitoring Wells MW-117B,
MW-124, and MW-124B (located in Pelham Bay Park) cannot be located and on-site
Monitoring Wells MW-121 and MW-126 were abandoned, pursuant to NYSDEC
approval, in June 2007 (see Section 3.3.1 of this SMP). In addition, six (6) cut-off wall
piezometers were installed as part of the cut-off wall construction (three (3) on the
landfilt side and three (3) on the Petham Bay Park side). These were installed to
monitor the groundwater and leachate levels on either side of the cut-off wall,
upgradient and downgradient, respectively.

The leachate component of the Groundwater and Leachate Management System is
comprised of a number of separate components installed over the 10-year construction
period of the landfill remediation, and consists of the following:

= Downgradient Collection Drain, Collection Manholes, and Collection
Sumps;

= Curtain Drain;
= ] ift Stations Nos. 1 and 2;
=  |eachate Storage Tanks; and,

*  Force Main Discharge (to the Hunts Point Water Pollution Control
Plant).

The downgradient collector drains are located: {1) on the landfill (or downgradient) side
of the cut-off wall; and, (2} on the northwestern perimeter of the Site, and consist of 8-
inch diameter slotted HDPE pipes embedded in sand and gravel. The collector drains
intercept leachate migrating from the landfill, ultimately directing the leachate into
Collection Sump D-1. This flow discharges into a New York City sewer manhole at
Burr Avenue via an off-site force main. Figure G-3 from the CCR shows the leachate
collection system schematic diagram (see Appendix J of this SMP). Five (5) 20,000-
gallon reinforced fiberglass aboveground leachate storage tanks, originally constructed
as part of the IRM/150 Day System to store leachate on site, are now used to store
leachate during rain events, when direct pumping to the Burr Avenue sewer manhole is
not permitted. A telemetric communication system has been constructed in order to
control the discharge of leachate into the Burr Avenue combined sewer system. Storm
events which create a combined sewer overflow condition will be detected by a high
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level sensor located on Brush Avenue just south of the intersection with Bruckner
Boulevard, causing leachate pumping to cease until normal sewer flow rates resume.

The Landfill Gas Management and Flare System is comprised of two main
components: the landfill gas collection system and the blower/gas flare system. These
combined systems work together to collect, monitor, and control gas emissions
associated with the landfill. Figure G-1 from the CCR shows the layout of the landfill
gas collection system and the location of the gas flare system (see Appendix J of this
SMP).

The principal components of the Landfill Gas Management and Flare System are:

= Twenty-two (22) gas exiraction wells, consisting of 4-inch diameter
polyvinyt chloride (PVC) perforated and solid piping extending into the
refuse. Each well head includes am isolation valve and fitting for
pressure gauges and a flexible hose connection to a 3-inch diameter
solid polyethylene pipe which conveys the exdracted landfill gas to the
gas transmission header (see Figure G-1 from the CCR - Appendix J
of this SMP).

= Transmission headers originating at a high point on the east side of
the landfill and sloping continuously around the landfill to a low point
adjacent to the blowers and flare station at the base of the landfill.
The transmission header is constructed of solid HDPE pipe;

* A gas venting layer (single-sided geocomposite and 9-inch sub-base
soils} and horizontal collection piping which conveys the gas that may
accumulate near the surface of the landfill to the transmission
headers;

= Horizontal collection piping around the periphery of the landfill
conveys that gas that may accumulate at the base of the landfill to the
flaring station. This limits off-site migration of the gas;

* A gas/condensate separator located adjacent to the landfill gas flare
station. As condensate is the liquid that forms in the landfill gas
collection system when the gas cools, it is considered to be a
leachate. The landfili gas/condensate separator is connected to an 8-
inch diameter HDPE inspection pipe riser, which allows the
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condensate to flow by gravity, through double wali containment piping,
to Manhole D-2 of the downgradient leachate collection drain system;
and,

= Flare station blowers that are able to convey up to 1,500 cfm of landfill
gas for oxidation via combustion in the 7-foot diameter by 40-foot high
enclosed gas flare stack.

The Stormwater Management System is designed fo convey runcff from a 25-year, 24~
hour event (approximately 6 inches of rain in a 24-hour period) within the drainage
swales, stormwater collection piping, and sedimentation ponds. Stormwater runoff on
the landfill surface is collected by drainage swales located alongside the access roads,
which transfer the runoff to buried 24-inch diameter corrugated HDPE pipes. Atthe
base of the landfill, runoff in the pipes is discharged through concrete baffled outlets,
and is then conveyed via perimeter drainage swales to one of three sedimentation
ponds located at the base of the landfill. An infiltration drainage trench, including 6-
inch diameter corrugated HDPE piping (sub-drain piping), is also part of the stormwater
system. The drainage trenches collect water which has infiltrated from the top of the
Landfill Cover System down o the geocomposite drainage layer. The water is
fransported by sub-drain piping to the stormwater collection manholes, which ultimately
discharges into Eastchester Bay. Figure G-4 from the CCR shows the layout of the
stormwater management system (see Appendix J of this SMP).

1.4.3 Residual Waste Materials

As discussed previously, remaval of residual waste materials from the Site was not part
of the Remedial Action. Consistent with 6 NYCRR Part 360 and the ROD (1993},
residual waste materials were left in the subsurface and capped. The landfill rises from
Eastchester Bay to the east and Pelham Bay Park to the west, with slopes averaging
around 20 percent, to a maximum elevation of approximately 135 feet (WCCI 1993a).
A Residual Waste Materials Zone Map is shown on Figure 9 and shows the landfill
footprint and the topography of the Site. According to the ROD (NYSDEC 1993), the
Site operated as a landfill from November 18, 1963 to December 31, 1978, and
handled mainly the waste disposal needs of the Bronx. The landfill mound has a top
elevation of approximately 130 feet above mean sea level (MSL); the bottom of the
waste is at approximately 10 feet MSL. The estimated volume of the fandfill, including
waste and cover soils and assuming that no waste was placed below 10 feet MSL, was
calculated to be approximately 8,130,000 cubic yards (WCCI 2005).
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Since the R] and SRI were conducted prior to NYSDEC’s development of SCOs, and
since the remedy involved the construction of a Landfili Cover System with all residual
waste materials left in the subsurface at the Site, SCOs are not applicable.

An 8-foot high chain link security fence surrounds the perimeter of the Site and limits
access to the Site to prevent human exposure to residual waste materials remaining at
the Site.

As discussed previously, for the purposes of this SMP, residual waste materials are
defined as municipal solid waste that may be commingled with hazardous materials.
The Residual Waste Materials Zone is comprised of these materials and is defined by
the top elevation and limits of the landfill. The top of the Residual Waste Materials
Zone is capped with a Landfill Cover System, which also serves as a demarcation
layer.

1.4.4 Engineering and Institutional Controls

Since residual waste materials are present at this Site, ECs and ICs will be
implemented to protect public health and the environment in the future. The Controlted
Property has six primary ECs. These are:

« A Landfill Cover System consisting (bottom to top) of a sub-base layer, a gas
venting layer, a HDPE geomembrane liner, a double-sided geocomposite
drainage layer, a barrier protection layer, and a vegetated topsail layer.

* A Groundwater and Leachate Management System with the groundwater
component consisting of a low-permeability vertical barrier cut-off wall and a
collector drain (located on the park side of the cut-off wall) to control
groundwater gradients.

s A Groundwater and Leachate Management System with the leachate
component consisting of a downgradient collector drain, collection manholes
and collection sumps, a curtain drain, lift stations, and a force main discharging
to Hunts Point Water Pollution Controt Plant.

« A Landfill Gas Management and Flare System that includes the landfill gas
collection system and the blower/gas flare system.
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e A Stormwater Management System consisting of drainage swales, stormwater
collection piping, and sedimentation ponds.

s Ancillary Systems such as access roads and fencing.

A series of ICs are required to implement, maintain and monitor these ECs. The
Consent Order (1990) and Deed Restriction requires compliance with these [Cs.
These ICs consist of the following:

¢ Al ECs must be operated and maintained as specified in this SMP.

+ All ECs on the Controlled Property (ihe Site) must be inspected and certified at
a frequency and in a manner defined in this SMP.

s Groundwater, ieachate, stormwater, landfili gas, and other environmental or
public health monitoring must be performed as defined in this SMP.

» Data and information pertinent to Site Management for the Controlled Property
must be reported at the frequency and in a manner defined in this SMP.

+ On-Site environmental monitoring devices, including but not limited to,
groundwater monitor wells, landfill gas extraction wells, perimeter landfill gas
monitoring wells, and stormwater outlet points, must be protected and
replaced or properly abandoned, as directed by the NYSDEC, to ensure
continued functioning in the manner specified in this SMP.

The Controlled Property has a series of ICs in the form of Site restrictions. Adherence
to these ICs is required under the Deed Restriction. Site restrictions that apply to the
Controlled Property are:

e Use of groundwater underlying the Controlled Property is prohibited.

e Limitation of Site usage 1o reduce the risk of the Remedial Action being
damaged or compromised and to prevent future exposure to residual
waste materials remaining at the Site.

+ Fencing to limit Site access and use.

29



Site Management Plan

Pelham Bay Landfill
Bronx, New York
NYSDEC Index # 2-03-001

e Al future activities on the Controlled Property that will disturb capped
residual waste materials are prohibited unless they are conducted in
accordance with the soil management provisions in this SMP.

+ The Controlled Property may potentially be used for passive recreational
activities (e.q., birdwatching, nature trails) at some time in the future if the
NYCDEP elected, provided the long-term ECs and ICs included in the
SMP remain in use.

These ECs/iCs should achieve the Site-specific remedial goals defined in the ROD
{1993) as described below:

¢ Close the Site in conformance with Applicable or Relevant and
Appropriate Requirements (ARARS).

s Treatment and/or containment of the Site such that, fo the extent
technically feasible, the concentration of contaminants is reduced to below
acceptable levels of risk or to within discharge limits.

» Ensure that remedial activities do not increase the potential for the
migration of contamination to the groundwater, surface water, and ambient
air.

+ Protect people who perform recreational activities in Pelham Bay Park
from the harmful effects of contaminants in the air, soil, and water.

s Prevent significant adverse environmental impacts on the surrounding
flora and fauna caused by contaminant release from the landfill.

» Control and treat landfill gas.
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2. Engineering and Institutional Control Plan

This section of the SMP provides the Engineering and Institutional Control Plan (EC/IC
Plan).

21 Introduction

This section provides a summary of the ECs/ICs implemented at the Site and
describes the purpose of the EC/IC Plan.

2.1.1 General

Remedial activities completed at the Site were conducted in accordance with the
NYSDEC-issued ROD for the Pelham Bay Landfill (August 1993} and per the
requirements of 8 NYCRR Part 360, Solid Waste Management Facilities, effective
December 31, 1988 and revised May 28, 1991. A summary of the remedial strategies
and ECs/ICs implemented at the Site are as follows:

. Installation, operation, and maintenance of a Groundwater and Leachate
Management System, which consists of:

o A vertical barrier cut-off wall and an upgradient {groundwater)
collector drain along the southwestern perimeter of the Site
adjacent to Petham Bay Park.

o Downgradient leachate collection drains along portions of the
southern and southwestern perimeters of the Site (fandfill side
of the cut-off wall).

o Leachate conveyance system including manholes, lift
stations, and automated controls.

o An off-site leachate force-main.

e Installation, operation, and maintenance of an active gas collection
system (i.e., the Landfill Gas Management and Flare System) to collect
gas from the landfil, prevent uncontrolled release of gas to the
atmosphere, and convey the gas collected through piping to a flare
station located at the base of the landfill for treatment.
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. Construction, operation, and maintenance of a flare station capable of
treating up to 1500 cubic feet per minute (cfm) of landfil gas for
oxidation via combustion.

. Construction and maintenance of a Stormwater Management System,
which includes drainage ditches, sub-drains, conveyance piping,
manholes, baffled outlets, inletfoutlet structures, sedimentation basins
and outfalls.

. Re-grading of the Site to provide proper drainage and minimize erosion.

. Construction and maintenance of an actively vented impermeable final
cover (Landfil Cover System), consistent with NYCRR Part 360
regulations to minimize surface infiltration of precipitation and to collect
gases generated by the waste. Maintenance of the Landfil Cover
System is performed to prevent human exposure to residual waste
materials remaining under the Site. The major elements of the final
cover include a vegetated top soil layer, barrier protection layer,
geocomposite drainage layer, geomembrane gas/water barrier layer,
single side geocomposite gas venting layer, and a 9-inch thick sub-base
soil layer installed over the re-graded waste.

. Limitation of Site usage to reduce the risk of the Remedial Action being
damaged or compromised. Limitations include fencing to [imit Site
access and use, recording of a Deed Restriction to prevent future
exposure to residual waste materials remaining at the Site and limit end
use to passive recreational, and restricting use of on-site groundwater
so that it will not be used as a potable water supply source.

. Construction and maintenance of ancillary systems, such as access
roads and fencing, installed to limit disturbance of the Remedial Action.

Details of the Groundwater and Leachate Management Systems, the Landfill Gas
Management and Flare System, the Stormwater Management System, the Landfilf
Cover System, and the ancillary systems are discussed below and included in the
OM&M Manual (i.e., Volume I [revised in January 2005], Volumes [IA [November
1996], 1IB [November 1996], IIC [November 1996], and Volume lil [November 1996]),
an electronic copy of which is provided in Appendix K of this SMP.
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Since residual waste materials and groundwater containing constituents that exceed
NYSDEC Groundwater Standards exists beneath the Site, ECs/ICs are required to
protect human health and the environment. This EC/IC Plan describes the procedures
for the implementation and management of all ECs/ICs at the Site. The EC/IC Plan is
one component of the SMP and is subject to revision by NYSDEC.

2.1.2 Purpose

The purpose of the EC/IC Plan is to provide the following information:

» A description of all ECS/ICs on the Site.
e The basic operation and intended role of each implemented EC/IC.

« A description of the key components of the ICs created as stated in the
Deed Restriction.

« A description of the features that should be evaluated during each annual
inspection and compliance certification period.

e A description of plans and procedures to be followed for implementation of
ECs/ICs, such as the implementation of the Soll Management Plan
(SoMP) for the safe handiing of residual waste materials that may be
disturbed during maintenance activities at the Site.

« Any other provisions necessary to identify or establish methods for
implementing the ECs/ICs required by the Site remedy, as determined by
the NYSDEC and as expressed in the ROD (1993).

2.2  Engineering Control Components

This section discusses the engineering control systems installed at the Site for closure
and final remediation of the Pelham Bay Landfill, and the criteria for termination of
those engineering control systems and completion of remedial activities at the Site.

2.2.1 Engineering Control Systems

The selected remedy described in the ROD (1993) was chosen because it is protective
of human health and the environment, complies with State and Federal requirements
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that are legally applicabie or relevant and appropriate to the remedial action, and was
cost effective. The remedy utilizes permanent solutions and appropriate technologies
to collect and treat most of the groundwater containing constituents exceeding
NYSDEC Groundwater Standards. The engineering confrol systems constructed at
the Site include a Groundwater and Leachate Management Systern, a Landfill Gas
Management and Flare System, a Stormwater Management System, a Landfill Cover
System, and anciliary systems. A description of the “Conceptual Remedial Approach”,
“System Design and Installation”, and "System OM&M” for each system is provided
below.

2.2.1.1. Landfill Cover System

Conceptual Remedial Approach

Exposure to the residual waste materials at the Site is prevented by the Landfill Cover
System built on-Site. This Landfill Cover System is comprised of four major
components: geomembrane, geocomposite, barrier protection material and vegetated
topsoil layer. Figure 2-1 of Volume | of the OM&M Manual (Appendix K of this SMP)
and Figure G-5 of the CCR (Appendix J of this SMP) show the NYSDEC-approved
design for each remedial cover type used on this Site.

System Design and Installation

The Landfill Cover System is comprised of the following elements, presented in order
(bottom to top) (see Figure G-5 of the CCR [Appendix J of this SMP]):

*  Sub-base layer (9-inch thick).

+ Gas venting layer.

s HDPE geomembrane liner (60 mil thick).

o Double-sided geocomposite drainage layer.

+ Barrier protection layer (24-inch thick).

+ Vegetated topsoil iayer (minimum 12-inch thick).

Sub-Base Layer
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A soil sub-base layer was placed on top of the existing daily landfill cover to provide a
smooth subgrade on which to place the geomembrane. The specified thickness of the
sub-base layer is nine (9) inches. The soil consists of on-site cover soil material and
imported soil free from debris, landfill waste and frozen material. Al imported soil had
a maximum parficle size of one (1) inch.

Gas Venting Layer

At the top portion of the landfill, a geosynthetic gas venting layer was installed above
the soil sub-base layer. The gas venting layer is comprised of a single-sided
geocomposite (which consists of a geotextile, heat-bonded to one side of a drainage
geonet), crushed stone-filled trenches, and corrugated and perforated HDPE horizontal
gas collection pipes. The layer is connected, via solid HDPE pipes, to the remainder to
the active gas collection system.

On the side slopes, the gas venting system consists of a 9-inch thick layer of soils
underlying the geomembrane. The purpose of the gas venting layers is to collect the
gases at the surface of the landfill and channel them to the active gas collection
system. The gas venting system is intended to passively vent to the atmosphere only
during construction and again after the active gas venting system is decommissioned.

HDPE Geomembrane Liner

The geomembrane finer consists of a 60-mil thick textured HDPE geomembrane on
the side slopes of the landfill, and a 60-mil thick smooth HDPE geomembrane on the
top portion of the landfill. The purpose of the geomembrane is to prevent rainfall
infiltration into the landfill and landfilt gas migration into the atmosphere.

During the installation of geocomposite material and barrier protection layer,
approximately 13.5 acres of geomembrane liner was damaged by high winds during
the period February 26, 1996 through March 1, 1996. Extensive testing on the liner
that remained was conducted to set the limits of the damaged areas. Portions of the
liner were removed and tested at the Site and samples were sent to the lab for
confirmation. All liner materials that exhibited results that did not meet the requirement
of the Contract were removed and installation of new, replacement liner was completed
by the Surnmer of 1996.

Double-Sided Geocomposite Drainage Layer
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A geocomposite drainage layer, consisting of geotextiles, heat-bonded to both sides of
a drainage geonet, underiies the loamy soil barrier protection layer. The purpose of the
geocomposite layer is to collect water infiltration through the soil layer and divert it to
the infiltration drainage trenches, where it is transported through a sub-drain pipe
system to the stormwater sedimentation ponds (described in Section 2.2.1.3).

Barrier Protection Layer

The barrier protection layer is a 24-inch thick loamy soil protective barrier, which
protects the geomembrane layer from infiltration of stormwater, frost, exposure to the
elements, and pressure from heavy surface loads. The barrier protection layer is
composed of existing cover soil and natural soil borrow fill that meets the classification
of SP-SM, SM, SC or ML and has a specified maximum particle size of three (3)
inches.

Vegetated Topsoif Layer

The topsoil layer was constructed to support vegetative growth over the landfill surface
and consists of a minimum 6-inch thick soil layer having a loamy texture. The 6-inch
thick topsoil layer was placed during the Fall of 1996. Seeding, as per the contract
specifications, was performed immediately after top-soil installation activities were
completed.

Due to unsatisfactory vegetative growth during the Spring of 1997, pH testing of the
topsoil materiat was performed. These tests indicated that the high pH (low acidity)
levels of the in-place topsoil may have hindered the establishment of the desired
vegetative growth. To increase acidity, sulfur was applied to the topsoil surface in July
1997. Tests taken afterward indicated that topscil pH levels had been lowered, but
had not consistently reached the desired pH range of 7-8. Therefore, additional sulfur
was applied to the existing soil and mixed to lower pH of the existing soil. After mixing
and testing the pH of the soil was lowered, 6 inches of new topsoil was spread over the
existing soil throughout the entire landfill.

During the Spring and Fall of 1999 the landfill was landscaped using new soil, new
seed and a new landscaper. The new soil was hydro-seeded and straw mulch was
used to cover the seeds for protection from the sun and also as a moisture retention
barrier. As of May 2002, Pelham Bay Landfill has produced adequate vegetative
growth for the purpose of reducing the erosion potential of the Site.
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Additionally, 26 planting islands were constructed as an integral component of the
landfill final cover system. These islands are approximately 2.5 feet in depth and are
planted with a mixture of trees and shrubs.

A SoMP is included in Section 2.3.2 of this EC/IC Plan and outlines the procedures
required in the event the Landfill Cover Systern and underlying solid waste are
disturbed.

System OM&M

Procedures for operating and maintaining the Landfill Cover System are included in the
Cperation and Maintenance Plan (Section 4 of this SMP}; procedures for monitoring
the system are included in the Monitoring Plan {Section 3 of this SMP). The Monitoring
Plan also addresses severe condition inspections in the event that a severe condition,
which may affect controls at the Site, has occurred.

2.2.1.2. Groundwater and Leachate Management System

Conceptual Remedial Approach

The Groundwater and Leachate Management System consists of three main
components: the groundwater management system, the leachate collection and
disposal system, and a vertical barrier cut-off wall. Based on the hydrogeology and
historic site investigations results, it was determined that a vertical barrier cut-off wall
was required to be installed along portions of the southern and southwestern
perimeters of the Site.

To prevent groundwater flowing onto the Site from “mounding” in front of the vertical
barrier cut-off wall, a groundwater collector drain is required to lower the water table
and transmit the groundwater away from the cut-off wall. Therefore, the groundwater
management system includes a groundwater collector drain, instalted parallel to the
cut-off wall and located on the upgradient side of the cut-off wall, to collect clean
groundwater and divert the groundwater into the Eastchester Bay.

The leachate collection and disposal system was designed for the removal of leachate
from the Site to protect the groundwater from contamination and limit discharges into
the surrounding environment, including Pelham Bay Park and Eastchester Bay. The
leachate collection and disposal system consists of several individual collection drains
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located on the downgradient side of the cut-off wall, a section of leachate collection
drains along the southern and southwestern perimeters of the Site, a curtain drain
located near the northwest corner of the Site, and a series of manholes, pumping
stations, lift stations and force mains. The leachate collection system is an active
system that uses an automated conirol system to transfer the collected leachate to the
Hunts Point Water Pollutien Control Plant for treatment. During heavy rain events, the
collected leachate is transferred to a set of five (5) on-site aboveground storage tanks.
The leachate is temporarily stored in the tanks until normal sewer flow rates resume, at
which time the leachate is transferred to the Hunt's Point Water Pollution Control Plant
for freatment.

A plan view of the Groundwater and Leachate Management System is shown on
Figure 2-6 of Volume | of the OM&M Manual (Appendix K).

System Design and Installation

The Groundwater and Leachate Management System for the Site consists of a
vertical barrier cut-off wall (i.e., a soil-bentonite slurry wall}, a leachate collection
system and force main, leachate collection pumping units, and a controls system.
These are described in further detail helow. Detailed design information is included in
Volumes | through Il of the OM&M Manual (Appendix K) and the October 2002 CCR
(Appendix J).

Cut-Off Wall

To install a vertical barrier cut-off wali for groundwater management, the sturry trench
method was used, which included the emplacement of a soil-bentonite mixture along
portions of the southern and southwestern perimeters of the Site. A typical section
diagram of the cut-off wall is shown on Figure G-2 of the CCR (Appendix J). Details of
the cut-off wall are described below:

s A 3-foot wide, 1,276-foot long slurry trench was excavated to bedrock in
accordance with Confract Documents. As the trench was excavated,
bentonite slurry was pumped into the french. Typical physical and chernical
properties of the soil bentonite backfill, as well as completed design mix
testing, are shown in Appendix A (A-3 Slurry Wall Backiill Design Mix) of the
CCR (Appendix J).
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¢ Flexible wall permeability tests were performed on six (6) piston tube samples
taken from the backfill materiai at locations chosen by the Resident Engineer
staff. When the laboratory results on the piston samples confirmed that the
required permeability was achieved, the cut-off wall was deemed acceptable.

¢ In October 1994, a concrete cap was installed over the cut-off wall.
Piezometer wells were installed on both sides of the cut-off wall for monitoring
of groundwater, as follows:

o Fourteen (14) groundwater monitoring wells are currently used to
measure upgradient and downgradient groundwater elevations.
Within the landfill property there are thirteen (13) wells, and there is
one (1) additional well outside the tandfill in Petham Bay Park.

o Six (6) cut-off wall piezometers were installed as part of the cut-off
wall construction, three (3) on the landfili side and three (3) on the
Park side. They are maonitored to confirm the cut-off wall design
intent of maintaining an inward hydraulic gradient.

Leachate Colfection Trench

The leachate collection french excavation and piping was predominantly concentrated
along the southern and southwestern perimeters of the Site. Excavated areas were
backfilled using crushed stone base material. The method of backfill placement did not
disturb or damage collector drain trench piping, force main or other utilities in the
trenches. Aggregate and backfill gradation information is provided in Volume IlA of the
OM&M Manual (Appendix KJ.

Collecfor Drain Systems

In August and September of 1994, pipes, manholes, associated electrical conduits,
sumps, and pumps were installed for two collector drain systems: (1) upgradient
(groundwater) and (2) downgradient {leachate). The Contract Drawings, as well as
subsurface information available from the design phase, indicated bedrock at
elevations below actual bedrock elevations. As a result, the invert elevations and
associated slopes of the two collector drains were changed (raised), within allowable
limits, at various locations to account for actual field conditions. The collector drain
frenches were backfilled with Select Backfill Type A and Aggregate Type C. Aggregate
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and backfill gradation information is provided in Volume IIA of the OM&M Manual
{Appendix K).

The leachate collector drain consists of an 8-inch diameter slotted HDPE pipe
embedded in sand and gravel. The leachate collector drain intercepts leachate
migrating from the Site and the pipe diverts the flow to one of the two lift stations
located at either end of the drain. The leachate is conveyed to Collection Sump D-1,
and then discharged to the New York City sewer system (NYCSS) via an off-site force
main.

The curtain drain consists of perforated HDPE pipe embedded In gravel. The curtain
drain collects leachate from the west side of the Site and discharges by gravity to Lift
Station No.1. The leachate is conveyed to Collection Sump D-1, and then discharged
to the New York City sewer system (NYCSS) via an off-site force main.

The groundwater collector drain consists of an 8-inch diameter HDPE pipe (slotted and
solid). The groundwater collector drain intercepts groundwater flowing from Pelham
Bay Park toward the Site and diverts the groundwater into Eastchester Bay.

Construction for IRM Force Main Upgrades

The 150-Day IRM System, which remained active during the Remedial Action period of
construction, was located near the entrance to the Site and consisted of a leachate
extraction system and five (5) aboveground storage tanks (ASTs), each having 20,000~
gallon storage capacity.

An upgrade (extension) to the existing IRM force main was completed from the Site to
the sewer at Burr Avenue and a connection from the force main to the existing
Collection Sump D-1 was made. The off-site force main sections crossing underneath
the Bruckner Expressway (I-95) entrance and exit ramps were installed by jacking
method as described under Contract HP-877. The upgraded, below grade force main,
along with its associated electrical conduits, pumps, and ancillary structures, replaced
the existing above grade IRM force main. The upgraded force main (referred to as the
force main herein) was connected to the existing pumping wells and discharge
location, as described below.

For pipe bedding, well-graded crushed stone or crushed gravel was used, which met
the requirements of ASTM C33, Gradation 67. For Crushed Stone Base material, hard
and durable particles of crushed stone or gravel were used conforming to Section 703-
02 of the New York State Department of Transportation (NYSDOT) Standard
Specifications. Field quality control for Pipe Bedding and Crushed Stone Base
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consisted of a sieve analysis which was specified and performed at frequencies of one
(1) per 200 linear feet conforming to ASTM CI36.

Leachate Collection Pumping Units

Pumps are used to fransport the leachate from the leachate collection system to the
force main, and then to the NYCSS. The pumps are located at Lift Station No.1, Lift
Station No.2, and Collection Sumps D-1, D-8, and D-10.

Leachate flow enters Sump D-1 from the section of leachate collection piping that runs
parallel to the cut-off wall. During normal operations, leachate from Sump D-1 is
pumped directly to the force main, which discharges to the NYCSS. During times
when the volume of NYCSS exceeds its capacity during storm events, leachate is
automatically re-routed, through automatic valves, and is pumped to Lift Station No. 1.
Leachate from Lift Station No.2, the downgradient collector drain, and the AST
containment area sump is pumped to Lift Station No. 1. Lift Station No.1 transfers all
the leachate into the five {5) ASTs where the flow is allowed to equalize prior to
discharging into Sump D-1. See Figure G-3 of the CCR (Appendix J) for an
operational schematic of the leachate collection system. The leachate collection
system is designed to temporarily shut down if a high alarm is triggered within the
collection tanks to prevent accidental surface discharge. All leachate collection pumps
were tested in accordance with the Contract Documents.

L eachate Controf System

The collected leachate discharges into the NYCSS at Burr Avenue/Pelham Parkway
South via the off-site force main. The leachate combines with wastewater and
stormwater and flows into overflow chamber Combined Sewer Overflow 22 (CSO 22).
During heavy precipitation events, the combined wastewater, stormwater and leachate
volume can exceed the capacity of the chamber CS0 22 and overflow directly into
Westchester Creek. To prevent the leachate portion of this flow from entering the
creek, a conirol system was designed that stops pumping from Collection Sump D-1,
and further down the system if necessary, prior to the onset of overflow conditions at
CS0 22,

Systems OM&M

Procedures for operating and maintaining the Groundwater and L eachate
Management System are briefly discussed within the Operation and Maintenance Plan
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(Section 4 of this SMP); procedures for monitoring the system are included in the
Monitoring Plan (Section 3 of this SMP). The Monitoring Plan also addresses severe
condition inspections in the event that a severe condition, which may affect controls at
the Site, has occurred.

System operation, startup, troubleshooting, maintenance, monitoring and the technical
specifications for materials and equipment are covered, in the detail required to
maintain the system, in Volumes | through Ill of the OM&M Manual (Appendix K).

2.2.1.3. Landfill Gas Management and Flare System

Conceptual Remedial Approach

Landfill gas generation from the decomposition of waste is an ongoing process and will
continue to take place at the Pelham Bay Landfill. To prevent decomposition gases
from migrating off-site and to minimize the potential risks of fire andfor explosion due to
the accumulation of methane, active landfill gas collection is required. Gas destruction
through implementing a flare will facilitate compliance with health based ambient air
quality impacts established in the ARARS, provide for permanent protection of human
health and the environment, meet the requirements of 6 NYCRR Part 360, Subsections
2.15, 2.16, and 2.17 for landfill closure, and meet the requirements of 6 NYCRR Part
201 for Flare Systems.

For the Site, active landfill gas collection systems include several elements that include
installation of extraction wells, lateral well connections, header pipe, condensate
systems, transfer systems and a treatment system. The landfill gas collection and
control system are grouped into two main components for this Site: (1) the landfill gas
collection system and (2) the blower/gas flare system. Combined, these systems work
together to collect, monitor and control gas emissions associated with the fandfili.
Figure G-1 of the CCR (Appendix J) shows the layout of the landfill gas collection
system and the location of the gas flare system. The purpose of these systems was to
provide long term stable operation of landfill gas extraction and its controlled, thermal
destruction. The integrated Landfill Gas Management and Flare System was designed
with the following objectives:

+ Maintain effective gas emission conirol.

+ Provide an anaerobic atmosphere within the landfill.

Site Management Plan
Pelham Bay Landfill

Bronx, New York
NYSDEC Index # 2-03-001
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¢ Eliminate nuisance odor emissions.
e Prevent gas migration off the landfill.
System Design and Installation

The selected remedy set forth in the ROD (1993) required active collection and
treatment of landfill gas. Installation of an actively vented engineered cap with an
impermeable barrier with a gas collection layer installed below the impermeable barrier
was mandated. The system designed and installed includes the impermeable barrier
which prevents landfill gases from escaping to the atmosphere, a collection layer
consisting of a geocomposite with 9 inches of soil placed over the re-graded waste
installed below the geocomposite, gas collection points around the perimeter and
throughout the landfill, a conveyance system of pipes and headers, condensate
management, and a flare station located at the northwest corner of the Site for
treatment of the gases. To transport the landfill gases that collect in the gas collection
layer, a vacuum system was designed and installed as part of the flare station
construction. The current gas management system is capable of drawing and treating
up to 1500 cfm of landfill gases at the Flare Station. Detailed design infermation is
included in Appendix K of this SMP.

Gas Exiraction Wells

Moretrench Inc., a subcontractor to Breco Mechanical Group, Inc., performed drilling
for gas extraction well installation. Twenty-two (22) gas extraction wells, consisting of
4-inch diameter PVC perforated and solid piping extending into the refuse were
installed in January 1895. Each well head includes an isolation valve, fittings for
pressure gauges, and a flexible hose connection to a 3-inch diameter solid
polyethylene pipe which conveys the extracted landfill gas to the gas transmission
header. The wells vary in depth from 42 to 82 feet, and are placed every 4 acres, on
average, across the Site.

Gas Monitoring Wells
Four {4) gas manitoring wells were installed at the Site by Moretrench, Inc. as required
by the Contract Documents. The gas menitoring wells were installed using a

methodology similar to that followed for gas extraction well installation (see Figure G-
1a of the CCR} {Appendix J}.

Gas Collection Piping
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The gas extraction wells were tied into a gas collection piping system terminating with
a flare station at the base of the landfill. Al gas extraction wells terminate to a commaon
underground header collection system which, in turn, conveys the landfill gas to the
gas flaring system. All well connections and header pipes slope toward the flare to
allow condensate to collect at the landfill base for discharge. A 4-inch diameter High-
Density Polyethylene (HDPE) horizontal perforated and corrugated gas collection pipe
was installed along the perimeter base of the landfill below grade and below the 60-mil
geomembrane. The purpose was to capture landfill gas that might migrate off the
landfill.

The collection and flare systems became operational on August 14, 1996. Installation
of this system was in strict accordance with the manufacturer's standard recommended
installation procedure, which is included in Appendix K of this SMP.

Passive Landfill Gas Ventilation System

In addition to the active landfill gas management system, there is a passive landfill gas
ventilation system at the site. The passive ventilation system has been installed at the
surface of the landfill and was used for venting landfill gas during construction and
upon completion of the post-closure period. The passive ventilation system connects
to the gas venting geocomposite (single-sided geocomposite and 9" sub-base soils)
and includes two horizontal gas transmission trenches and six HDPE vents. While the
active landfill gas management system is in operation, the passive ventilation system is
to remain closed. Upon decommissioning of the active system and the flare (when the
gas generation rate and composition no longer warrant thermal destruction), the
passive system will be put into operation.

Condensate Management

The condensate removal system was designed for the collection of the landfili gas
condensate and its final disposal. The collected condensate flows, by gravity, via a 2-
inch/4-inch double containment pipe to on-site Manhole MH-D2 shown on Figure 2-10
of Volume | of the OM&M Manual (Appendix K). The condensate removal system
consists of:

e A gas condensate separator.

e A gas collection rider connection.
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s A solid 2-inch diameter HDPE carrier pipe encased by a solid 4-inch diameter
containment pipe for condensate water removal.

The landfill gas condensate was sampled on March 5, 1997 using the sampling
methods from 6 NYCRR Part 371. Chemtech, a United States Environmental
Protection Agency (USEPA) Coniract Laboratory Program (CLP) certified facility,
analyzed the samples. Based on the analytical results, the samples did not exhibit
hazardous characteristics as defined in 6 NYCRR Part 371.3. Therefcre, the
condensate is managed as non-hazardous.

Flare Station
The flare station consists of two (2) Lamson Centrifugal LFG blowers discharging into a

single enclosed John Zinc Flare System. Both have separate but interfacing controls.
The flare system has a series of key safety interlocks, which include:

High flame temperature.

Flame failure.

Low purge air flow.

Low temperature.

The blowers draw landfilt gas from the collection header and discharge it into the flare
system. Each blower is capable of supporting flare operation requirements at a rated
capacity of 1300 c¢fm and 6 inches Hg. The flare system can accommodate 1500 cfm
at 1600°F to 1800°F and 2 to 4 inches Hg.

Compliance testing of the flare was performed after the landfill gas extraction system
achieved relative stability. Operational data on the flare system was collected
concurrently with the monitoring of the gas extraction wells. Environmental
Laboratories, Inc. (ELI), subcontractor to Breco Mechanical Group, was responsible
for the following flare monitoring activities:

s Balance of the gas collection system.

s Weekly monitoring.
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» Routine maintenance.
s Test flare emissions for compliance.

Breco prepared and submitted a testing protocol for NYSDEC approval, had an
independent testing firm conduct performance tests in accordance with protocols
approved by NYSDEC, and provided certified testing results to demonstrate the
attainment of the NYSDEC approved emissions limitations based on landfill gas design
flows and composition.

Beginning with the first day of operation, August 14, 1996, ELI has submitted quarterly
reports on the flare system operation to Breco. The flare unit performance criteria were
presented to NYCDEP in quarterly monitoring performance reports.

Manufacturer specifications are included in the Volumes | through i of the OM&M Manual
{Appendix K of this SMP).

System OM&M

General procedures for operating and maintaining the Landfill Gas Management and
Flare System are documented in the Operation and Maintenance Plan (Section 4 of

this SMP); procedures for monitoring the system are included in the Monitoring Plan

(Section 3 of this SMP). Volumes | through Il of the OM&M Manual for Pelham Bay
Landfill covers the detail required to operate and maintain the gas collection system.

The OM&M Manual is included as Appendix K of this SMP.

2.2.1.4. Stormwater Management System

Conceptual Remedial Approach

The Stormwater Management System was designed to remove stormwater runoff from
the landfill surface during storm events to prevent ponding of water on the landfil,
provide sediment control prior to discharge to Eastchester Bay, control the effects of
erosion on the landfill cap, and collect precipitation infiltrating through the barrier soil to
the drainage system abave the geo-membrane liner.

The Stormwater Management System on the landfill surface is designed to convey
runoff from the 25-year, 24-hour event {approximately 6 inches of rain in a 24-hour
period) within the drainage swales and stormwater collection piping. Figure G-4 of the
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CCR {Appendix J) shows the layout of the stormwater management system for the
Site.

System Design and Installation

The Stormwater Management System for the Site consists of the following major
components: infiltration drainage trenches, sedimentation ponds, stormwater
conveyance system, as well as associated piping and fill material relating to these
structures. Detailed design information is included in the OM&M Manual (Appendix K
of this SMP) and CCR (Appendix J of this SMP).

Infiltration Drainage Trench

For the infiltration drainage trench and curtain drains, 6-inch diameter corrugated
HDPE slotted pipes were used. These met the requirements of AASHTO M294 and
ASTM F405. Geotextile filter fabric was placed for riprap underlayment, stormwater
drainage ditches, access roads, and infiliration drainage trenches.

During shipment and storage of the geotextile proper precautions (i.e., protection from
ultraviolet light exposure, precipitation, dirt, puncture, etc.) were taken to ensure the
integrity of the geotextile material. The QA Inspector examined rolls upon delivery to
the Site, and any deviation from the Contract specified requirements were reported to
the Resident Engineer. Any damaged rolls were rejected and replaced.

The Installer handled and placed all geotextile in a manner to prevent damage of any
type and in accordance with the procedures outlined in the Contract Documents. The
QA Inspector noted any non-compliance and reported such to the Resident Engineer.
The geotextile(s) were overapped a minimum of two (2) feet. Any holes or tears in the
geotextile were repaired by patching using the same geotextile material. The patch
was placed with a minimum overlap of 24 inches in all directions.

Sedimentation Ponds

Three sedimentation ponds (A, B, and C) were constructed along the north and
southwest perimeter of the landfill to detain silt-laden stormwater and allow fine
sediments to be captured prior to discharge. The sedimentation ponds consist of the

following layers, from top to bottom:

* Riprap.
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e (Geotextile filter fabric.
« Loamy soll barrier protection layer.
¢ B0-mil textured HDPE geomembrane.

Stormwater runoff on the landfill surface is collected by drainage swales located
alongside the sides of the access roads, which transfer the runoff to buried 24-inch
diameter corrugated HDPE pipes (see Figure G-4a of the CCR [Appendix J of this
‘SMP]). At the base of the landfill, runoff in the pipes is discharged through concrete
baffled outlets, and is then conveyed, via perimeter drainage swales, to one of three
sedimentation ponds located at the base of the landfill (see Figures G-4b and G-4c of
the CCR [Appendix J of this SMP]). 30-inch diameter HDPE pipes are used to convey
the collected stormwater runoff from Pond A to B and from Pond B to C (see Figure G-
4d of the CCR [Appendix J of this SMP]). From Pond C the stormwater is slowly
discharged into Eastchester Bay via a concrete spillway structure (see Figure G-4e of
the CCR [Appendix J of this SMP]). Additional information was collected and is
available on the as-built drawings developed during the completion of Contract HP-
876. An electronic copy of the as-built drawings for is provided in Appendix L of this
SMP.

Structural backfill consisted of imported or on-site natural sandy soils that passed the
gradation and material classification requirements, and were free from debris, frozen
material, and gravel greater than 3/4-inch measured in any direction. Structural backfill
was used for Sedimentation Pond C, baffled outlets, and under the inlet and outlet
structures of Sedimentation Pond C. The structural backfill was tested during
construction in accordance with Contract requirements.

Riprap bedding material consisted of crushed stone or grave! which was free of soft,
nondurable particles, organic materials, and thin elongated particles which passed the
gradation requirements of the Contract Documents. Riprap bedding was placed in
Sedimentation Pond C Spillway and Outlet.

Piping

The HDPE pipes and appurtenances and piping installation methods were in
accordance with the requirements outlined in the Contract Documents. The QA
Inspector observed all phases of installation to confirm that required materials and
techniques were used.

Site Management Plan

Peiham Bay Landfilt
Bronx, New York
NYSDEC Index # 2-03-001

48




The Contractor provided the QA Inspector with the Manufacturer's guaranteed properties
of the HDPE pipes and appurtenances to be used on this project. Material properties
and dimensions were in accordance with the Contract Documents. The QA Inspector
examined all pipes and appurtenances upon delivery and prior to placement. Any non-
compliance with the requirements was reported to the Resident Engineer.

Geomembrane perforation boots were constructed with the same material and in
accordance with installation procedures for the geomembrane in order that infiliration
of water between boot and pipe does not occur. The Resident Engineer reviewed and
approved boot details prior to installation. Seaming operations used the same
procedures used for the geomembrane. Field testing and inspection were performed
in the same manner where possible. Destructive test specimens were not taken due to
the nature of the fabrication of the boots. However, continuous non-destructive testing
was performed and cbserved by the QA Inspector.

System OM&M

General procedures for operating and maintaining the Stormwater Management
System are documented in the Operation and Maintenance Plan (Section 4 of this
SMPY; procedures for monitoring the system are included in the Monitoring Plan
{Section 3 of this SMP). Volumes | through ill of the OM&M Manual for Pelham Bay
Landfill covers all necessary details for the operation and maintenance of the
stormwater collection system. The OM&M Manual is included as Appendix K of this
SMP.

2.2,1.5. Ancillary Systems

To help achieve the remedial goals included in this SMP, additional engineering
controls were implemented at the Site to supplement the major engineering control
systems described above. These comporents include the following: reconstruction of
sewers, road construction, utilities, well and piezometer abandonment, and fencing.

Reconstruction of Sewers

Reconstruction of existing sewers was conducted by the insertion of a flexible polyester
felt liner. Flow bypass was provided during the reconstruction activities. A satisfactory
written guarantee of compliance with the ASTM Standards for all materials and
techniques used in the liner process was submitted fo the Resident Engineer. Shop
drawings, including details of the proposed flow bypassing system and a Service
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Connection Plan, were submitted to the Resident Engineer. Installation of the liner
was in accordance with the Contract Documents.

The finished liner incorporated thermosetting materials which are able to withstand the
corrosive effects of the normal existing effluent and groundwater/leachate on the
outside of the sewer. The polyester felt tubing, including the polyurethane covered felt
and the thermosetting resin, met the requirements of ASTM F1218. The cured lining
material conformed to minimum structural standards (tensile stress, flexural stress and
modulus of elasticity) as specified in the Contract Documents.

Road Consiruction

There are four main access roads at the Site: "A", "B", "C", and the IRM road located
along the southwest boundary of the Landfill (see Figure G-9 of the CCR [Appendix J
of this SMP]). The IRM access road was constructed of crushed stone material
meeting requirements of NYSDOT specifications with a maximum stone size of 2
inches.

The cut-off wall was constructed roughly along the alignment of the IRM road. To
protect the cut-off wall from damage and prevent excessive pumping and rutting along
the IRM road due to heavy traffic crossing the cut-off wall, a reinforced concrete slab
was constructed spanning the wall along its entire length. The concrete slab is
approximately 15 feet wide and centered over the cut-off wall {(see Figure G-2 of the
CCR [Appendix J of this SMPY]). In addition, a geogrid fabric was installed within the
stone layer over the concrete slab.

Access roads "A," "B," and "C" consisted of a loamy soil sub-grade with a crushed
aggregate base material having a maximum stone size of 2 inches. The minimum
thickness of the crushed stone base was approximately 3 inches. The access roads
on the landfill have reflecting roadway delineators for nighttime visibility. They are
located along the exterior edge of the road and spaced approximately 25 feet apart.

The crushed aggregate base course material met the gradation requirements outlined
in the QC plan. Pre-construction and during construction testing was conducted in
accordance with ASTM C136 at a frequency of 1 per source and 1 per 300 yd® (or 1
per 3500 ft* of road surface), respectively. The material was placed in one lift and
compacted with a 10-ton smooth-drum vibratory rofler.

Utilities
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Abandoned utilities encountered during excavation were cut and capped. In June
1994, the Resident Engineering staff cbserved the cutting and capping of seven
abandoned utilities ranging from two to twelve inches in diameter. The existing utilities
that remained (66-inch and 72-inch diameter reinforced concrete storm sewer pipes)
were maintained and protected.

Well and Piezomefter Abandonment

Forty-five (45) groundwater monitoring wells and piezometers were in place on the
landfill prior to the implementation of abandonment procedures. Eighteen (18) of the
thirty-seven (37) groundwater monitoring wells were abandoned. Six {6) of the eight
(8) piezometers were abandoned. In addition, in June 2007, the NYSDEC approved
the abandonment of Monitoring Wells MW-121 and MW-126 (see Section 3.3 of this
SMP). Seventeen (17) groundwater monitoring wells and two (2} piezometers remain
in place. However, three off-site monitoring wells (MW-1178, MW-124, and MW-124B)
cannot be located. An additional six (6) piezometers were installed as part of the cutoff
wall construction, three (3) on the [andfill side and three (3) on the Park side.

Well/piezometer abandonment was completed by the drilling confractor. Well
abandonment reports were submitted to the Resident Engineer which provided
detaited information on each abandoned well/piezometer.

Fencing

An eight-foot high chain link security fence surrounds the perimeter of the Site. Two
24-ft wide double leaf gates and one 12-ft wide single leaf gate are located near the
main entrance to the facility. A fourth gate is located on Shore Road just south of
Sedimentation Pond C. Other fenced areas at the Site include:

e (Gas Flare Unit.

s IRM fenced-in complex and two adjacent fenced enclosures surrounding
leachate pumping wells.

» Twenty-two (22) gas extraction well enclosures.
» Motor Control Center.

» 1eachate Storage Tank Area.
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2.2.2 Criteria for Completion of Remediation/Termination of Remedial Systems

This subsection describes the criteria for completion of remediation/ftermination of
remedial systems.

2.22.1. Landfill Cover System

The Landfill Cover System is a permanent control and the quality and integrity of this
system will be inspected at defined, regular intervals in perpetuity. Inspection activities
are outlined in the Monitoring Plan of this SMP {Section 3).

2.2.2.2. Groundwater and Leachate Management System

The Groundwater and Leachate Management System will not be discontinued without
written approval by the NYSDEC. A proposal to discontinue the Groundwater and
Leachate Management System may be submitied by the NYCDEP after the Site-
specific Remedial Action goals specified in the ROD (1993} have been achieved (see
Section 1.4.4 of this SMP). These assessmentis will be based in part on contaminant
levels detected in groundwater samples coliected from monitoring wells located
throughout the Site, leachate samples collected from Sump D-1, and leachate
quantities that are being generated. Systems will remain in place and operational until
permission to discontinue their use is granted in writing by the NYSDEC. The
sampling/monitoring activities will adhere to stipulations outlined in the Monitoring Plan
of this SMP (Section 3).

2.2.2.3. Landfifl Gas Management and Flare System

The active Landfill Gas Management and Flare System will not be discontinued without
written approval by NYSDEC. A proposal to discontinue the active Landiill Gas
Management and Flare System will be submitted by the NYCDEP once the gas
generation rate and composition no longer warrant thermal destruction. The active
Landfill Gas Management and Flare System will remain in place and operational until
permission to switch to the passive landfill gas management system is granted in
writing by the NYSDEC.

2.2.2.4. Stormwater Management Systerm

The Stormwater Management System will not be discontinued. The system will be
inspected and maintained at defined, regular intervals in perpetuity. Monitoring
activities are outlined in the Monitoring Plan of this SMP (Section 3).
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2.3  Institutional Controls Components
2.3.1 Institutional Controls

ICs are actions, such as legal controls, that help minimize the potential for human
exposure to contamination by ensuring appropriate land or resource use. Although it is
NYSDEC's expectation that treatment or engineering controls will be used to address
principle threat wastes and that groundwater will be returned to its beneficial use
whenever practicable, ICs can and do play an important role in remedies.

1Cs are used when contamination is first discovered, when remedies are ongoing and
when residual contamination remains on site at a level that does not allow for
unrestricted use and unlimited exposure after cleanup. Implementation of ICs is a
required compenent of the ROD-selected remedy for the Site.

The ROD-selected remedy for the Site requires a series of ICs, as follows: (1)
implement, maintain and monitor Engineering Control systems; (2) prevent future
exposure to residual waste materials by controlling disturbances of the subsurface
waste materials; and, (3} limit the use of the Site to ensure that the integrity of the in-
place remedy is not compromised and restricting use of on-site groundwater so that it
may not be used as a potable water supply source. Adherence fo these [Cs on the
Site (Controlled Property} is required under the Deed Restriction and will be
implemented under this Site Management Plan. These Institutional Controls are:

e Compliance with the Deed Restriction by the Grantor and the Grantor's
successors and assigns with all elements of this SMP.

¢ All Engineering Controls on the Controlled Property must be operated,
maintained, monitored, and certified at a frequency and in a manner defied in
this SMP, which include the following:

o Landfill Cover System.
o Landfill Gas Management and Flare System.
o Groundwater/Leachate Management System.

o Stormwater Management System.

53



Site Management Plan

Pelham Bay Landfill
Bronx, New York
NYSDEC Index # 2-03-001

o Ancillary Systems.

The Site has a series of ICs in the form of Site restrictions. Adherence to these ICs is
required by the Deed Restriction. Site restrictions that apply to the Controlled Property
are:

» The use of the groundwater underlying the Controlied Property is
prohibited.

e Allfuture activities on the Controlled Property that will disturb capped
residual waste materials are prohibited unless they are conducted in
accordance with the soil management provisions in this SMP.

» Limitation of Site usage to reduce the risk of the Remedial Action being
damaged or compromised and to prevent future exposure to residual
waste materials remaining at the Site.

+ Fencing to limit Site access and use.

s The Controlled Property may potentially be used for passive recreation
(e.g., birdwatching, nature trails) at some time in the future if the NYCDEP
elected, provided that the long-term ECs and ICs included in this SMP are
employed.

2.3.2 Soil/Materials Management Plan

Site use has been restricted except for operation and maintenance of the ECs. It is not
expected that future non-OM&M related intrusive work wili be allowed at the Site.
However, in the event that future OM&M related intrusive work is required that will
disturb the capped residual waste materials, the intrusive work and modifications or
repairs to the existing Landfill Cover System will be performed in compliance with the
SoMP provided herein. Intrusive construction work (if any) must also be conducted in
accordance with the procedures defined in a Health and Safety Plan (HASP) and
Community Air Monitering Plan (CAMP) prepared for the Site. The SoMP is presented
herein as Section 2.3.2 (inclusive of all its subsections) of this SMP. The HASP is the
responsibility of the property owner and should be prepared in compliance with DER-
10 Technical Guide and 29 CFR 1910 and 1926, and all other applicable Federal,
State and local regulations. Intrusive construction work (if any) must be certified as
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compliant with the SoMP and included in the periodic inspection and certification
reports submitted under the Site Management Reporting Plan (See Section 5).

2.3.2.1. Soif Screening Methods

Visual, olfactory and photoionization detector (PID) screening and assessment will be
performed by a qualified environmental professional during intrusive work (if any) into
known ar potentially contaminated material {i.e., Residual Waste Materials Zone).
Residual waste material screening will be performed regardless of when the invasive
work is done.

Screening will be performed by qualified environmental professionals. Resumes will
be provided in the Annual Site Management Report for all personnel conducting
invasive work field screening (i.€., those representing the Remedial Engineer) for
residual waste materials during intrusive work (if any).

2.3.22. Stockpile Methods

Silt removed from the sedimentation ponds, the swales, the manholes and the sumps
shall be stockpiled and reused on site, if there is available stockpile space at the Site.
Stockpile protection from erosion will follow the recommendations presented in the
New York Standards and Specifications for Erosion and Sediment Control — August
2005. Stockpiles will be located where erosion and sediment hazards are slight. The
proposed silt stockpile staging areas are shown on Figure 10. The silt stockpile
staging area will be surrounded with a silt fence (or hay bales) at the toe of the slope.
The side slope of the stockpile will be maintained at a ratio of 2:1 (H:V) or flatter.
Stockpiles will be kept covered at all times and stockpiles will be routinely inspected as
described above. In case the stockpile will not be used within a short period of time, a
temporary grass cover will be provided. If the season prevents the establishment of a
temporary grass cover, then mulch or straw will be used to stabilize the stockpile until a
grass cover can be provided.

Stockpiles will be inspected at a minimum once each week and after every storm
event. Results of inspections will be recorded in a logbook and maintained at the Site
and available for inspection by the NYSDEC.
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2.3.2.3. Materials Excavation and Load Out

The Remediation Engineer or a qualified environmental professional under his/her
supervision will oversee all invasive work and the excavation and load-out of all
excavated material (if any).

The owner of the Controlled Property and its Contractors are solely responsible for
safe execution of all invasive and other work performed under this Plan.

The presence of utilities and easements on the Site will be investigated by the
Remedial Engineer. It will be determined whether a risk or impediment to the planned
work under this SMP is posed by utilities or easements on the Site.

Loaded vehicles leaving the Site will be appropriately lined, tarped, securely covered,
manifested, and placarded in accordance with appropriate Federal, State, focal, and
NYSDOT requirements {(and all other applicable transportation requirements).

if determined necessary, a truck wash will be operated on-Site. The Remediation
Engineer will be responsible for ensuring that all outbound trucks will be washed at the
truck wash before leaving the Site until the infrusive work is complete.

Locations where vehicles enter or exit the Site shall be inspected daily for evidence of
off-Site sediment tracking.

The Remedial Engineer will be responsible for ensuring that all egress points for truck
and equipment transport from the Site will be clean of dirt and other materials derived
from the Site during intrusive work. Cleaning of the adjacent streets will be performed,
as needed, to maintain a clean condition with respect to Site-derived materials.

The Applicant and associated parties preparing documents submitted to the State, and
parties performing this work, are completely responsible for the safe performance of all
invasive work and the structural integrity of excavations.

Mechanical processing of excavated residual waste materials and contaminated soil
on-Site is prohibited.
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2:3.2.4. Materials Transport Off-Site

All transport of materials will be performed by licensed haulers in accordance with
appropriate local, State, and Federal regulations, including 6 NYCRR Part 364.
Haulers will be appropriately licensed and trucks properly placarded.

Truck transport routes are as follows: trucks will access the Site via Shore Road that
leads to Interstate 95. All trucks loaded with Site materials will exit the vicinity of the
Site using only these approved truck routes.

This is the most appropriate route and takes into account: (a) limiting transport through
residential areas and past sensitive sites; (b) use of city mapped truck routes; (c)
prohibiting off-Site queuing of trucks entering the facility; (d) limiting total distance to
major highways; (e} promoting safety in access to highways; and {f} overall safety in
fransport.

Trucks will be prohibited from stopping and idling in the neighborhood outside the
project Site.

Egress points for fruck and equipment transport from the Site will be kept clean of dirt
and other materials during intrusive activities at the Site.

Queuing of trucks will be performed on-Site to minimize off-Site disturbance. Off-Site
queuing will be prohibited.

Material fransported by trucks exiting the Site will be secured with tight-fitting covers.
Loose-fitting canvas-type truck covers will be prohibited. If loads contain wet material
capable of producing free liquid, fruck liners will be used.

If determined to be necessary, all frucks will be washed pricr to leaving the Site. Truck
wash waters will be collected and disposed of off-Site in an appropriate manner.

2.3.2.5 Materials Disposal Off-Site

The disposal locations will be identified and reported to NYSDEC in the Annual Site
Management Report.

All residual waste materials excavated and removed from the Site will be treated as

contaminated and regulated material and will be disposed of in accordance with all
local, State (including BNYCRR Part 360) and Federal regulations. If disposal of soil/fill
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from this Site is proposed for unregulated disposal (i.e. clean soil removed from the
area above the cap), a formal request with an associated plan will be made to
NYSDEC’s Project Manager. Unregulated off-Site management of materials from this
Site is prohibited without formal NYSDEC approval.

Material that does not meet Track 1 unrestricted SCOs (see 6 NYCRR Part 375) is
prohibited from being taken to a New York State recycling facility (6NYCRR Part 360-
18 Registration Facility).

The following documentation will be obtained and reported by the Remedial Engineer
for each disposal location used in this project to fully demonstrate and document that
the disposal of material derived from the Site conforms with all applicable laws: {1} a
letter from the Remedial Engineer to the receiving facility describing the material to be
disposed and requesting formal written acceptance of the material. This letter will state
that material to be disposed is contaminated material generated at an environmental
remediation site in New York State. The letter will provide the project identity and the
name and phone number of the Remedial Engineer. The letter will include as an
attachment a letter from alt receiving facilities stating it is in receipt of the
correspondence (above) and is approved fo accept the material.

Non-hazardous contaminated soils (if any) taken off-Site will be handled, at minimum,
as a Municipal Solid Waste per BNYCRR Part 360-1.2.

Contaminated soils (if any) from the Site are prohibited from being disposed at Part
360-16 Registration Facilities (also known as Soil Recycling Facilities).

Soils that are contaminated but non-hazardous (if any) and are being removed from
the Site are considered by the Division of Solid & Hazardous Materials (DSHM) in
NYSDEC to be Construction and Demolition (C/D) materials with contamination not
typical of virgin soils. These soils may be sent to a permitted Part 360 landfill. They
may be sent to a permitted C/D processing facility without permit modifications only
upon prior notification of NYSDEC Region 2 DSHM. This material is prohibited from
being sent or redirected to a Part 360-16 Registration Facility. In this case, as dictated
by DSHM, special procedures will include, at a minimum, a letter fo the C/D facility that
provides a detailed explanation that the material is derived from a DER remediation
Site, that the soil material is contaminated and that it must not be redirected to on-Site
or off-Site Soil Recycling Facilities. The letter will provide the project identity and the
name and phone number of the Remedial Engineer. The letter will include as an
attachment a summary of all chemical data for the material being transported.
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The Annual Site Management Report will include an accounting of the destination of ail
material removed from the Site during work performed under this plan, including
excavated soil, contaminated soil, historic fill, solid waste, and hazardous waste, non-
regulated material, and fluids. Documentation associated with disposal of all material
must also include records and approvals for receipt of the material. This information
will also be presented in a tabular form in the Annual Site Management Report.

Bill of Lading system or equivalent will be used for off-Site movement of non-hazardous
wastes and contaminated soils. This information will be reported in the Annual Site
Management Report.

Hazardous wastes derived from on-Site will be handled and disposed on-Site (i.e.,
beneath the Landfill Cover System), whenever possible. If it is impossible to dispose of
the hazardous waste on-Site, then the waste will be stored, transported, and disposed
of in full compliance with applicable local, State, and Federal regulations.

Appropriately licensed haulers will be used for material removed from this Site and will
be in full compliance with all applicable local, State and Federal regulations.

Waste characterization will be performed for off-Site disposal in a manner suitable to
the receiving facility and in conformance with applicable permits. Sampling and
analytical methods, sampling frequency, analytical results and QA/QC will be reported
in the Annual Site Management Report. All data available for soil/material to be
disposed of at a given facility must be submitted to the disposal facility with suitable
explanation prior to shipment and receipt.

2.3.2.6. Materials Reuse On-Site

As indicated previously, silt removed from the sedimentation ponds, the swales, the
manholes and the sumps will be staged on-Site for reuse, if space availability permits.
Staged materials will be sampled and analyzed prior to reuse. Based on the stockpile
volume, grab soil samples will be collected and analyzed for the constituents listed in 6
NYCRR Part 375-6.8(b). Soil sampling analytical results will be compared to the
Restricted-Residential Use Soil Cleanup Objectives as presented in 6 NYCRR Part
375-6.8(b). The Remedial Engineer will ensure that procedures defined for materials
reuse in this SMP are followed and that unacceptable material will not remain on-Site.

The NYSDEC will consider the use of specially designed devices that are self-
contained and capable of providing misting for dust control. NYSDEC approval must be



obtained. If dust-free operations are not achieved with such devices, this exception will
be revoked.

Organic matter derived from clearing and grubbing of the Site is allowed for reuse on-
Site as mulch.

Contaminated on-Site material {capped residual waste materials) removed during
maintenance activities of engineering contrals or other purposes will be buried on-Site
underneath the Landfill Cover System where applicable; otherwise, it will be disposed
of off-site, and will not be reused within landscaping berms, or as backfill for
subsurface utility lines, if any.

2.3.2.7. Fluids Management

All liquids to be removed from the Site, other than leachate or purge water from
groundwater sampling events, will be handled, transported and disposed of in
accordance with applicable local, State, and Federal regulations. Liguids discharged
into the New York City sewer system, other than leachate or purge water from
groundwater sampling events, will be addressed through approval by the NYCDEP.

Dewatered fluids will not be recharged back fo the land surface or subsurface of the
Site. Dewatering fluids will be managed off-Site.

Discharge of water generated during intrusive activities to surface waters (i.e.,
Eastchester Bay or the Hutchinson River) is prohibited without a SPDES permit.

Leachate and purge water generated from groundwater sampling will be discharged
via the Groundwater and Leachate Management System.

2.3.2.8. Demarcation

An actively vented impermeable final cover has already been installed at the Site. The
cover design is consistent with 6 NYCRR Part 360. The underlying layers of solid
waste are clearly demarcated with the 60 mil thick impermeable HDPE liner as
described in Section 2.2.1.4 of this SMP.

2.3.2.8. Backfill from Off-Site Sources

The Site has been closed; leachate, groundwater, stormwater and landfill gas
management systems are in place, in addition fo a final impermeable cover. There are
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no areas to be backfilled, except for repairs to the existing engineering controls and
roads, whenever necessary.

All materials proposed for import onto the Site will be approved by the Remedial
Engineer and will be in compliance with provisions in this SoMP prior to receipt at the
Site.

Material from industrial sites, spill sites, or other environmental remediation sites or
potentially contaminated sites will not be imported to the Site.

All imported soils will meet the Restricied-Residential Use Soil Cleanup Objectives as
presented in 8 NYCRR Part 375-6.8(b). Non-compliant soils will not be imported onto
the Site without prior approval by NYSDEC. Nothing in the approved SoMP or its
approval by NYSDEC should be construed as an approval for this purpose.

Soils that meet ‘exempt’ fill requirements under 6 NYCRR Part 360, but do not meet
backfill or cover soil objectives for this Site, will not be imported onto the Site without
prior approval by NYSDEC. Nothing in this SoMP should be construed as an approval
for this purpose.

Solid waste will not be imported onto the Site.

Trucks entering the Site with imported soils will be securely covered with tight fitting
covers.

2.3.2.10. Stormwater Pollution Prevention

A Stormwater Management System is already in place for the Site as discussed in
Section 2.2.1.3 of this SMP.

Silt fence and hay bales installed around stockpiles will be inspected once a week and
after every storm event. Results of inspections will be recorded in a logbook and
maintained at the Site and available for inspection by NYSDEC. All necessary repairs
shall be made immediately.

Accumulated sediments in sedimentation ponds, swales, diiches, manholes, and
sumps will be removed, as required, to keep the Stormwater Management System
functional.
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All undercutting or erosion of the silt fence toe anchor at the toe of the stockpile shall
be repaired immediately with appropriate backfill materials.

Manufacturer's recommendations will be followed for replacing silt fencing damaged
due to weathering.

2.3.2.11. Contingency Plan

If previously unidentified contaminant sources are found during on-Site excavation
activities (if any), sampling will be performed on product, sediment and surrounding
soils, etc. Chemical analytical work will be for full scan parameters (Target Analyte List
[TAL] metals; Target Compound List (TCL} volatiles and semi-volatiles, TCL pesticides
and PCBs). Analyses will not be otherwise limited without NYSDEC approval.

Identification of unknown or unexpected contaminated media identified by screening
during invasive Site work (if any) will be promptly communicated by phone to
NYSDEC’s Project Manager. These findings will be also included in daily and pericdic
electronic media reports.

2.3.2.12. Community Air Monitoring Plan

No investigative or remediation work is expected to be conducted at the Site, as the
Site is closed (in accordance with ROD [1993] requirements) and is currently in the
post-closure monitoring period. In the event that OM&M activities require the Landfill
Cover System to be breached and residual waste materials exposed, a CAMP is
required and will be prepared at that time. The CAMP will be prepared in accordance
with the requirements that are provided in Appendix 1A of NYSDEC DER-10, Generic
Community Air Monitoring Plan.

2.3.2.13. Odor, Dust and Nuisance Conirol Plan
2.3.2.13.1.  Odor Control Plan

No non-OM&M related intrusive work is anticipated at the Site that would expose solid
waste. In the case that OM&M related intrusive work is conducted at the Site and solid
waste is exposed, the following steps will be implemented to control odor.

In the remote case that nuisance cdors are identified, work will be haited and the
source of odors will be identified and corrected. Work will not resume until all nuisance
odors have been abated. NYSDEC and NYSDOH will be notified of all odor events
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and of all other complaints about the project. Implementation of all odor controls,
including the halt of work, will be the responsibility of the Controlled Property owner’s
Remediation Engineer, who is responsible for certifying the Annual Site Management
Report.

All necessary means will be employed to prevent on- and off-Site nuisances. Ata
minimum, procedures will include: (a) limiting the area of open excavations, (b)
shrouding open excavations with tarps and other covers; and (c) using foams to cover
exposed odorous soils. If odors develop and cannot be otherwise controlled, additional
means to eliminate odor nuisances will include: (d) direct load-out of soils to trucks for
off-Site disposal; {e) use of chemical odorants in spray or misting systems; and, {f) use
of staff to monitor odors in surrounding neighborhoods.

Where odor nuisances have developed during remedial work and cannot be corrected,
or where the release of nuisance odors cannot otherwise be avoided due to on-Site
conditions or close proximity to sensitive receptors, odor control will be achieved by
sheltering excavation and handling areas under tented containment structures
equipped with appropriate air ventingffiltering systems.

2.3.2.13.2. Dust Control Plan

No non-OM&M related intrusive work is anticipated at the Site that would generate
dust. In the case that OM&M related intrusive work is conducted at the Site and dust is
generated, the following steps will be implemented to control dust:

s Dust suppression will be achieved though the use of a dedicated on-
Site water truck for road wetting. The fruck will be equipped with a
water cannon capable of spraying water directly onto off-road areas

including excavaticns and stockpiles.

¢ Clearing and grubbing of larger sites will be done in stages to limit the

area of exposed, non-vegetated soils vulnerable to dust production.

2.3.2.13.3. Other Nuisances

A plan for rodent control wili be developed and utilized by the contractor prior to and
during Site clearing and Site grubbing, and during all intrusive work.
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A plan will be developed and utilized by the contractor for all intrusive work and will
conform, at a minimum, to NYCDEP noise control standards.

2.4 Inspections and Notifications
241 Inspections
Inspections of all systems installed on-Site will be conducted at the frequency specified

in the SMP Monitoring Plan schedule. The inspections will determine and document
the following:

Whether Engineering Controls continue to perform as designed.

. If these controls continue to be protective of human health and the
environment.

. Compliance with requirements of this SMP and the Deed Restriction.
. Achievement of remedial performance criteria.

. Sampling and analysis of appropriate media during monitoring events.
. If Site records are complete and up to date.

. Changes, or needed changes, to the remedial or monitoring system.

Inspections will be conducted in accordance with the procedures set forth in the
Monitoring Plan of this SMP (Section 3). The reporting requirements are outlined in the
Site Management Reporting Plan {Section 5).

If an emergency, such as a natural disaster or an unforeseen failure of any of the ECs
occurs, an inspection of the Site will be conducted to verify the effectiveness of the

ECs/ICs implemented at the Site by a qualified environmental professional as
determined by NYSDEC.

2.4.2 Notifications

24.2.1. NYSDEC-acceptable Electronic Database

The following information is presented in Appendix M in an electronic database format:
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s A Site summary,;

» The name of the current Site owner and the party implementing the SMP for
the Site;

s The location of the Site;
¢ The current status of the Site remedial activity;
s A copy of the Deed Restriction; and

* A contact name and phone number of a person knowledgeable about the
Deed Restriction's requirements, in order for NYSDEC to obtain additional
information, as necessary.

This information should be: 1) modified as conditions change; (2) revised in Appendix
M of this document; and, {3) submitted to NYSDEC in the Annual Site Monitering
Report. Should the Deed Restriction be modified or terminated, the copy of the revised
Deed Restriction will also be updated in this manner.

2.4.2.2. Non-routine Notifications

Non-routine notifications are to be submitted by the property owner(s) to the NYSDEC
on an as-needed basis for the following reasons:

e B0-day advance notice of any proposed changes in Site use that are
consistent with the terms of the Consent Order.

+ 10-day advance notice of any proposed ground-intrusive activities.

» Notice within 48-hours of any damage or defect that reduces the effectiveness
of ECs and likewise any action taken to mitigate the damage or defect.

* Notice within 48-hours of any emergency, such as a fire, flood, or earthquake
that reduces or has the potential to reduce the effectiveness of ECs in place at
the Site, including a summary of action taken and the impact to the
environment and the public.
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Follow-up status reports on actions taken to respond fo any emergency event
requiring ongoing responsive action shall be submitted to the NYSDEC within
45 days and shall describe and document actions taken to restore the
effectiveness of the ECs.
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3. Monitoring Plan

This section of the SMP provides the Monitoring Plan and describes the measures for
evaluating the performance and effectiveness of the implemented ECs in reducing or
mitigating contamination at the Site.

3.1 Introduction

Post-closure OM&M activities have been conducted at the Site since 1999 to evaluate
the performance of the Remedial Action implemented. The OM&M activities were
performed in accordance with the current OM&M Manual (Appendix K of this SMP).
The OM&M program described in this SMP relies, for the most part, on the methods,
procedures, and schedules currently in place. The OM&M Manual is provided in
Appendix K and is referenced throughout this SMP. The Monitoring Plan described
herein is subject to change and may be modified, as necessary. Changes to the
Manitoring Plan must be approved by the NYSDEC before becoming effective.

3.1.1 General

The Monitoring Plan describes the measures for evaluating the performance and
effectiveness of the implemented ECs in reducing or mitigating contamination at the
Site. ECs at the Site include (1) a Landfill Cover System; (2) a Stormwater
Management System; (3) a Groundwater and Leachate Management System; (4) a
Landfill Gas Management and Flare System; and, (5) andillary systems. This
Monitoring Plan is subject to revision by NYSDEC.

3.1.2 Purpose

This Monitoring Plan describes the methods to be used for:

* Sampling and analysis of appropriate media (e.g., groundwater, leachate,
stormwater, and landfill gas).

s Evaluating Site information pericdically to confirm that the remedy continues to
be effective as per the design.

s  Preparing the necessary reports for the various monitoring activities.

* Assessing compliance with NYSDEC groundwater standards.
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* Assessing achievement of the remedial performance criteria.

To adequately address these issues, this Monitoring Plan provides information on:

* Sampling locations, protocol, and frequency.

» |nformation on all designed monitoring systems (e.g., well logs}.
s  Analytical sampling program requirements.

» Reporting requirements.

» Quality Assurance/Quality Control (QA/QC) requirements.

« Inspection and maintenance requirements for monitoring wells.
«  Monitor well decommissioning procedures.

+ Annual inspection and certification.

Post-Closure monitoring of the performance of the remedy and overall reduction in
contamination on-Site has been conducted since approximately 1999. Given the
approximate 9 year period over which Post-Closure OM&M has already been
conducted at the Site and considering that the NYCDEP prepared a 5-Year Data
Summary Report {submitted to the NYSDEC on March 18, 2008) for the Site, the
monitoring/inspection schedule provided in Table 2 will be implemented for a minimum
period of one year following submission of this SMP. Following this one year period,
the NYCDEP may propose monitoring/inspection modifications to the NYSDEC.
Medifications to the monitoring/inspection schedule will require NYSDEC approval.
Trends in contaminant levels in landfill gas, leachate, and/or groundwater in the
affected areas, will be evaluated to determine if the remedy continues to be effective in
achieving remedial goals. Monitoring programs are summarized in Table 2 and
outlined in detail in Sections 3.2 and 3.3, below.

3.2 Engineering Control System Monitoring
The Monitoring Plan for each EC is described helow. Specifically, this section provides

the monitoring schedule, general equipment monitoring, system monitoring devices
and alarms, and discharge permit limit requirements for each EC.
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3.2.1 Landfill Cover System Monitoring

The Landfill Cover System has been installed to minimize surface infiltration of
precipitation and to collect gases generated by the waste material. The Landfill Cover
System design is described in the EC/IC Plan (see Section 2.0 of this SMP), and
available as-built drawings are provided in Appendix L. The Landfill Cover System will
be monitored, inspected, and maintained, as described in this SMP, to evaluate if the
remedy continues to be effective in achieving remedial goals. Currently, the Landfill
Cover System is somewhat overgrown with vegetation (e.g., grass) and is supporting
wildlife (e.g., birds, rabbits). The overgrown vegetation has been allowed to develop
over an approximate 9 year period, primarily io support the ROD-specified end use
goal for the Site, which is passive recreational (e.g., birdwatching, nature frails). The
OM&M Manual allowed for the NYCDEP to determineg the schedule for the mowing of
the grass cover, and mowing has been periodically conducted. To facilitate Landfill
Cover System (and other system) inspections, it is anticipated that the current landfill
mowing frequency will be adjusted. A revised mowing schedule will be proposed to the
NYSDEC subsequent to the issuance of this SMP.

For monitoring, inspection, and maintenance purposes, the Landfill Cover System has
been divided into the following items:

+ Grass coverftopsoil layer; and
¢ Cover soil and cap components.

3.2.1.1. Landfill Cover System Monitoring Schedule

The Landfill Cover System will be inspected on a monthly basis and after each major
rainfall event (i.e., 2.5 inches in 24 hours or larger). As described below and in Section
2.0, Volume Il of the OM&M Manual (November 1996), which is provided as Appendix
K of this SMP, every effort will be made to conduct the Landfill Cover System
inspections in the most comprehensive fashion possible. Where possible, inspections
should be conducted by walking the Site and recording observations made, including
(as applicable) observations related to items such as stressed vegetation and evidence
of erosion, significant amount of sediment present in drainage ditches, surface cracks,
settlement, and slope stability. However, it is anticipated that where the vegetated
cover is especially overgrown and dense a more general “overview” inspection will be
conducted untit such time as the overgrown vegetation is mowed. To facilitate
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inspection and allow for a passive recreational end use of the Site, it is anticipated that
a rotating mowing schedule {i.e., mow a portion of the landfill at selected periods and
rotate the area mowed each time) will be developed and proposed to the NYSDEC
subsequent to the issuance of this SMP. More comprehensive inspections will be
conducted during periods when the grass is below a height of approximately 18 inches.
As described in Section 2.0 of Volume Il of the OM&M Manual {Appendix K), the grass
coverftopsoil layer, and cover soil and cap components will be visually inspected using
the Inspection Checklist Form FCS-1. A description of deficiencies and problems will
be provided on the Inspection Checklist Form DP-1.

The inspection frequency is subject to change by NYSDEC. Unscheduled inspections
and/or sampling may take place when a suspected failure of the Landfill Cover System
has been reported or an emergency occurs that is deemed likely to affect the operation
of the system. Monitoring deliverables for the Landfill Cover System are specified later
in this Plan.

3.2.1.2. Landfill Cover System General Equipment Monitoring

Monitoringfinspection of the Landfill Cover System does not require the use of
equipment; therefore, this subsection is not applicable.

3213 Landfill Cover System Monitoring Devices and Alarms

Monitoring/inspection of the Landfill Cover System does not require monitoring devices
or alarms; therefore, this subsection is not applicable.

3.2.14. Landfill Cover Sysfem Discharge Permit Limit Requirerments

There is no discharge associated with the Landfill Cover System; therefore, this
subsection is not applicable. '

3.2.2 Groundwater and Leachate Management System Monitoring

The Groundwater and Leachate Management System has been installed to control
groundwater that would otherwise enter on to the Site and to collect, manage, and
dispose of leachate. The Groundwater and Leachate Management System design is
described in the EC/IC Plan (see Section 2.0 of this SMP), and available as-built
drawings are included in Appendix L. The Groundwater and Leachate Management
System will be monitored, inspected, and maintained, as described in this SMP, to
evaluate if the remedy continues to be effective in achieving remedial goals.
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3221 Groundwater and Leachate Management System Monitoring Schedule

The Groundwater and Leachate Management System will be inspected on a weekly,
monthly, and semi-annual basis depending on the element that is being inspected. As
described in Section 4.0 of Volume |1l of the OM&M Manual (Appendix K), elements of
the Groundwater and Leachate Management System will be inspected using
Inspection Checklist Forms GWL-1 (weekly), GWL-2 {monthly), and GWL-3 (semi-
annually). A description of deficiencies and problems will be provided on the
Inspection Checklist Form DP-1. Groundwater samples will be collected for laboratory
analysis on a semi-annual basis {see Section 3.3 of this SMP for details). Leachate
samples will be collected for laboratory analysis on a semi-annual basis (see Section
3.2.8 of this SMP for details). Leachate samples will alsc be collected for laboratory
analysis on a monthiy basis per the Sewer Discharge Permit requirements (see
Section 3.2.3.4 of this SMP for details).

The inspection frequency is subject to change by NYSDEC. Unscheduled inspections
and/or sampling may take place when a suspected failure of the Groundwater and
Leachate Management System has been reported or an emergency occurs that is
deemed likely to affect the operation of the system. Monitoring deliverables for the
Groundwater and Leachate Management System are specified later in this Plan.

3.2.2.2 Grotundwater and [ eachate Management System General Equipment
Monitoring

A visual inspection of the complete system will be conducted during the monitoring
events. Groundwater and Leachate Management System components to be
monitored include, but are not limited to, the following:

Downgradient collector drains and manholes.
s Collection sumps (D-1, D-8, and D-10).

e Curtain drain.

« Lift stations {(No. 1 and No. 2).

» Force mains heat tracing.

e Gravel decontamination pad area sump (present, but inactive).
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» Leachate storage tanks.

+ leachate storage tank containment sump.

« Carbon adsorption system {storage tank off-gas).

= Force main discharge to Publicly Owned Treatment Works (POTW).

+ Storage tank off-loading and tanker loading (present, but inactive).

» Rempote telemetry tied in with the NYCDEP's DYNAC system.

* Motor conirol center.

¢ Cut-off wall.

» Upgradient collector drain and manholes.

¢ Piezometers and monitoring wells.
A complete list of components to be checked is provided in the Inspection Checklists
(Forms GWL-1, GWL-2, and GWL-3), presented in Appendix N of this SMP. f
equipment is observed to be malfunctioning, or if the system is not performing within
specifications, maintenance and repair, as per the Operation and Maintenance Plan

{see Section 4.0 of this SMP), is required.

3223 Groundwater and Leachate Management System Monitoring Devices and
Alarms

The Groundwater and Leachate Management Systern has warning devices {o indicate
alarm conditions or that the system is not aperating properly. The system monitoring
devices and alarms are described in Volume lll of the OM&M Manual (Appendix K). In
the event that the warning device is activated, applicable maintenance and repairs will
be conducted, as specified in the Operation and Maintenance Plan (see Section 4.0 of
this SMP). Operationa! problems will be noted in the Annual Site Management Report,
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3.2.2.4 Groundwater and Leachate Management System Discharge Permit Limit
Requirements

The groundwater/leachate collected from the downgradient collection drain ultimately
discharges inte a New York City sewer manhole at Burr Avenue via an off-site force
main. The groundwater/leachate is then conveyed via underground pipeline to the
Hunts Point Water Pollution Contrel Plant for freatment. The discharge permit limit
requirements associated with the groundwater/leachate management system are
provided in the Sewer Discharge Permit Table A, presented in Appendix O of this
SMP. The Sewer Discharge Permit Table A provides limitations for effluent to sanitary
or combined sewers.

The groundwater collected from the upgradient collection drain (Pelham Bay Park side
of the cut-off wall) intercepts groundwater flowing from Petham Bay Park toward the
landfill and diverts the flow via a buried 8-inch diameter HDPE pipe (slotied and solid)
to an existing storm sewer, which outlets directly to Eastchester Bay. There are no
discharge permit limit requirements associated with this groundwater discharge to
Easichester Bay.

3.2.3 Landfill Gas Management and Flare System Monitoring

The Landfill Gas Management and Flare System has been installed to collect, monitor,
and control gas emissions associated with the landfill. The Landfill Gas Management
and Flare System design is described in the EC/IC Plan {see Section 2.0 of this SMP},
and available as-built drawings are included in Appendix L. The Landfill Gas
Management and Flare System will be moenitored, inspected, and maintained, as
described in this SMP, to evaluate if the remedy continues to be effective in achieving
remedial goals.

3.2.3.1. Landfill Gas Management and Flare System Monitoring Schedule

The Landfill Gas Management and Flare System will be inspacted on a weekly,
monthly, and quarterly basis depending on the element that is being inspected. As
described in Section 5.0 of Volume Il of the CM&M Manual {Appendix K), the
elements of the Landfill Gas Management and Flare System will be inspected using
Inspection Checklist Forms LFG-1 (weekly), LFG-2 (monthly), and LFG-3 (quarterly).
A description of deficiencies and problems will be provided on the Inspection Checklist
Form DP-1. In addition, landfill gas testing and monitoring will be conducted on a
semi-annual basis {see Section 3.2.6 of this SMP).
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The inspection frequency is subject to change by NYSDEC. Unscheduled inspections
and/or sampling may take place when a suspected failure of the Landfill Gas
Management and Flare System has been reported or an emergency occurs that is
deemed likely to affect the operation of the system. Monitoring deliverables for the
Landfill Gas Management and Flare System are specified later in this Plan.

3.23.2 Landfilf Gas Management and Flare System General Equipment Monitoring

A visual inspection of the complete system will be conducted during the monitoring
events. Landfill Gas Management and Flare System components to be moenitored
include, but are not limited to, ihe following:

» (as collection system and blower.
» Condensate system

s Enclosed flare system.

s FElectrical system.

A complete list of components to be checked is provided in the Inspection Checklists
{(Forms LFG-1, LFG-2, and LFG-3), presented in Appendix N of this SMP. If
equipment readings are not within their typical range, equipment is cbserved to be
malfunctioning, or the system is not performing within specifications, maintenance and
repair, as per the Operation and Maintenance Plan (see Section 4.0 of this SMP), is
required.

3.2.3.3. Landfill Gas Management and Flare System Monitoring Devices and Alarms

The Landfill Gas Management and Flare System has warning devices to indicate that
the system is not operating properly. The system monitoring devices and alarms are
described in Volume Il of the OM&M Manual (Appendix K. In the event that a
warning device is activated, applicable maintenance and repairs will be conducted, as
specified in the Operation and Maintenance Plan (see Section 4.0 of this SMP).
Operational problems will be noted in the Annual Site Management Report.

The NYCDEP is currently evaluating permitting requirements with the New York City
Fire Department. System modifications required will be completed hy the NYCDEP
and will be reported in the Annual Site Management Report and this SMP will be
revised, as applicable.

Site Management Plan
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3.2.34 Landfill Gas Management and Flare Systermn Discharge Permit Limit
Requirements

Based on emission calculations and historical operations at the Site, the Site is subject
to Minor Fagcility Registration requirements. A completed NYSDEC Air Facility
Registration Form for the Site gas collection and flare system was submitted to the
NYSDEC in August 2006. The August 2006 Air Facility Registration Form and the Air
Facility Registration Certificate that was issued by the NYSBEC in October 2006 are
provided in Appendix P. As discussed above, the NYCDERP is currently evaluating
permitting requirements with the New York City Fire Department.

3.2.4 Stermwater Management System Monitoring

The Stormwater Management System has been installed to collect and convey
stormwater runoif from the Site to the final discharge point, which is Eastchester Bay.
The Stormwater Management System design is described in the EC/IC Plan (see
Section 2.0 of this SMP), and available as-built drawings are included in Appendix L.
The Stormwater Management System will be monitored, inspected, and maintained, as
described in this SMP, to evaluate if the remedy continues to be effective in achieving
remedial goals.

3.2.4.1. Stormwater Management System Monitoring Schedule

The Stormwater Management System will be inspected on a monthly basis and after
each major rainfall event (i.e., 2.5 inches in 24 hours or larger). As described in
Section 3.0 of Volume ili of the OM&M Manual {(November 1996) (provided in
Appendix K of this SMP), the elements of the Stormwater Management System will be
visually inspected using Inspection Checklist Forms SMS-1, SMS-2, and SMS-3. A
description of deficiencies and problems will be provided on the Inspection Checklist
Form DP-1. In addition, stormwater samples will be collected for laboratory analysis on
a semi-annual basis (see Section 3.2.6 of this SMP).

The inspection frequency is subject to change by NYSDEC. Unscheduled inspections
and/or sampling may take place when a suspected failure of the Stormwater
Management System has been reported or an emergency occurs that is deemed likely
to affect the operation of the system. Monitoring deliverables for the Stormwater
Management System are specified later in this Plan.
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3.2.4.2. Stormwater Management System General Equipment Monitoring

A visual inspection of the complete system will be conducted during the monitoring
events. Stormwater Management System companents to be monitored include, but
are not limited to, the following:

« Stormwater drainage ditches.
« Buried 6-inch diameter corrugated HDPE infiltration pipe and flap gate.
¢ Riprap.

s  Stormwater collection manholes and buried 24-inch diameter corrugated
HDPE pipe.

e Concrete baffled outlets.
s Sedimentation Ponds A, B, and C.
+ Concrete inlet/outiet structures.

s Sedimentation pond connection manholes and 30-inch diameter HDPE
sedimentation pond connection pipes.

+ 24-inch diameter reinforced concrete pipe (RCP} and flap gate.
s 30-inch diameter drainage culverts.

The stormwater collection pipes will be inspected for blockages following the
procedures described in Section 3.0 of Volume Il of the OM&M Manual (Appendix K).
If it is determined that there is a blockage in a pipe, a visual inspection of the pipe run
will be conducted from inside the manholes or from the baffled ouflet structures. In
addition, video inspection equipment may be used to locate the blockage if it cannot be
seen from either end of the pipe run. A complete list of compenents to be checked is
provided in the Inspection Checklists (Forms SMS-1, SMS-2, and SMS-3), presented
in Appendix N of this SMP. If equipmenit is observed to be malfunctioning, or if the
system is not performing within specifications, maintenance and repair, as per the
Operation and Maintenance Plan {see Section 4.0 of this SMP), is required.
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3.24.3. Stormwater Management Sysiern Moniforing Devices and Alarms

The Stormwater Management System operates without automatic or manual
controls/alarms; therefore, this subsection is not applicable.

3.24.4. Stormwater Management System Discharge Permit Limit Requirements

After conducting an evaluation of permitting requirements and meeting with the
NYSDEC, the NYCDEP concluded that there are no applicable stormwater permitting
requirements. The NYCDEP submitted a letter to the NYSDEC on June 15, 2006 that
presented the findings of the stormwater permitting evaluation and the rationale for why
the Site is not subject to the General Permitting requirements for stormwater. On
January 9, 2007, the NYSDEC provided written reply {via e-mail) that it agreed with the
evaluation findings. The June 15, 2006 letter and NYSDEC reply are provided in
Appendix Q.

3.2.5 Ancillary Systems Monitoring

The ancillary systems have been installed to provide access to and security for the
Site. Ancillary systems present at the Site include roads, fences, gates, and locks.
The ancillary systems design is described in the EC/IC Plan (see Section 2.0 of this
SMP), and available as-built drawings are included in Appendix L. The ancillary
systems will be monitored, inspected, and maintained, as described in this SMP, to
evaluate if the remedy continues to be effective in achieving remedial goals.

3.2.5.1. Ancillary Systems Moniforing Schedule

The ancillary systems will be inspected on a quarterly basis. As described in Section
7.0 of Volume il of the OM&M Manual (Appendix K), the elements of the ancillary
systems will be visually inspected on quarterly basis using Inspection Checklist Form
AS-1. A description of deficiencies and problems will be provided on the Inspection
Checklist Form DP-1.

The inspection frequency is subject to change by NYSDEC. Unscheduled inspections
and/or sampling may take place when a suspected failure of the ancillary systems has
been reported or an emergency occurs that is deemed likely to affect the operation of

the system. Monitoring deliverables for the ancillary systems are specified later in this
Plan.
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3.252 Ancillary Systems General Equipment Monitoring

A visual inspection of the complete system will be conducted during the quarterly
monitoring event. Ancillary systems components to be monitored include, but are not
limited to, the following:

+ Roads.
¢ Fences.
+ (ates.
s Locks.

A complete list of components to be checked is provided in the Inspection Checklist
(Form AS-1), presented in Appendix N. If the systems are not performing within
specifications, maintenance and repair, as per the Operation and Maintenance Plan
(see Section 4.0 of this SMP), is required.

3.2.5.3. Ancillary Systems Monitoring Devices and Alarms

The ancillary systems do not have monitoring devices or alarms; therefore, this
subsection is not applicable.

3.2.5.4. Ancilfary Systems Discharge Permit Limit Requirements

There is no discharge associated with the ancillary systems; therefore, this subsection
is not applicable.

3.2.6 Sampling Event Protocol

This subsection describes the protocols/methods, materials, and analytical methods for
sample collection for the Site ECs.

The groundwater menitoring program, which involves the collection of groundwater
samples on a semi-annual basis, is discussed (in detail) in Section 3.3 of this SMP.
Additional details related to analytes, sample labeling, chain of custody procedures,
sample preservation, sample holding times, and lab certification are discussed in
Section 3.3.4 of this SMP and in the Quality Assurance Project Plan {QAPP),
presented as Appendix R of this SMP.

78




Site Management Plan

Pelham Bay Landfill
Bronx, New York
NYSDEC Index # 2-03-001

The Leachate Management Systerm component involves the collection of leachate
samples on a semi-annual basis from Collection Sump No. D-1. Leachate samples will
be collected as grab samples and submitted to a NYSDOH-approved laboratory for the
analysis of TCL VOCs, TCL SVOCs, TCL pesticides, TAL inorganics, cyanide, and
conventional leachate parameters (see QAPP [Appendix R of this SMP] for parameter
list). The leachate samples will be collected in accordance with the procedures
specified in Section 6.0 of Volume |l of the OM&M Manual (see Appendix K of this
SMP).

The Landfill Gas Management and Flare System involves the semi-annual testing of
gas monitoring wells for methane, oxygen, and carbon dioxide, and the semi-annual
monitoring of landfill surface gas for the presence of methane gas. The testing and
monitoring will be performed using the instrumentation and procedures described in
Section 6.0 of Volume Il of the OM&M Manual (see Appendix K of this SMP). The
Landfill Gas Management and Flare System also involves testing and monitoring
associated with the gas collection system and the gas flaring system. The sampling
and analysis of methane, oxygen, carbon dioxide, and carbon monoxide will be
performed using the instrumentation and procedures described in Section 5.0 of
Volume ilI of the OM&M Manual (see Appendix K of this SMP).

The Stormwater Management System involves the collection of stormwater samples
on a semi-annual basis (spring and fall} from the effluent of Sedimentation Pond C.
Stormwater samples will no longer be collected from the 6-inch infiltration stormwater
pipe because of health and safety concerns {i.e., traversing riprap to access sampling
location). Stormwater samples will be collected as grab samples and submitted to a
NYSDOH-approved laboratory for the analysis of TCL VOCs, TCL SYQOCs, TCL
pesticides, TAL inorganics, cyanide, and conventional leachate parameters {see QAPP
[Appendix R of this SMF] for parameter list). The stormwater samples will be collected
in accordance with the procedures specified in Section 6.0 and Appendix F of Volume
Il of the OM&M Manual (see Appendix K of this SMP).

3.3  Groundwater Monitoring Program
Groundwater monitoring will be performed on a regular basis to assess the

performance of the remedy. The groundwater monitoring program is described in the
following subsections of this SMP.
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3.3.1 Monitoring System Design

The network of monitoring wells is designed to monitor groundwater conditions at the
Site. The network of on-Site and off-Site wells has been located based on the
following criteria:

¢+ The network of monitoring wells is designed to enable evaluation of the
effectiveness of the remedial measures, in terms of both hydraulic control and
groundwater quality changes, and to evaluate and assess tidal affects.

The monitoring well networks described below are subject to change in the future. Any
changes will require written NYSDEC approval.

Groundwater quality samples will be collected from a network of ten {10) on-site
menitoring wells (groundwater quality monitoring well network), as follows: Wells MW-
104, MW-108, MW-109, MW-110, MW-113, MW-114, MW-119, MW-120, MW-120B,
and MW-122. Figure 11 shows the locations of the wells that form the groundwater
quality monitoring well network. Table 3 provides the construction details for the
monitoring wells that will be sampled. The analytes that will be tested are discussed in
Section 3.3.4 of this SMP. On-site Monitoring Well MW-121, which was previously part
of the groundwater sampling monitoring well network, was abandoned in June 2007
because the well was damaged beyond repair. The abandonment of Well MW-121
was approved by the NYSDEC.

Groundwater elevations will be measured in a network of fourteen (14) on-site and ofi-
site monitoring wells {groundwater elevation monitoring well network), as follows: Wells
MW-104, MW-106, MW-102, MW-110, MW-113, MW-114, MW-115, MW-115B, MW-
117, MW-118, MW-119, MW-120, MW-120B, and MW-122. In addition, groundwater
elevations will be measured in six (6} piezometers to monitor the groundwater and
leachate levels on either side of the cut-off wall, upgradient and downgradient,
respectively. Figure 12 shows the locations of the wells that form the groundwater
elevation measurement monitoring well network. Table 4 provides the construction
details for the monitoring wells where groundwater elevations will be measured.
Monitoring Wells MW-117B, MW-121, MW-124, MW-124B, and MW-126, which were
previously part of the groundwater elevation measurement monitering well network,
either cannot be located (off-site Monitoring Wells MW-117B, MW-124, and MW-124B
[located in Pelham Bay Park]) or were abandoned in June 2007 (on-site Monitoring
Wells MW-121 and MW-126). It was determined during the 2007 monitoring well
rehabilitation efforts, which were conducted between April and June 2007, that Well
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MW-126 was partially abandoned {at some time in the past). Well MW-126 appeared
to have been partially sealed with cement grout; therefore, the abandonment was
completed in June 2007, The abandonment of Well MW-126 was approved by the
NYSDEC.

Baseline conditions for this Site were agreed by the NYSDEC to be the pre-
remedial action conditions, as presented in the RI Report (1993). A baseline
condition well data summary, including well construction details and the geologic
unit in which each well is screened, is provided in Table 2-1 from the Rl Report
(see Appendix S of this SMP). Baseline waterlevel measurements that were
collected during the Rl in 1992 are provided in Table 24 from the Rl Report (see
Appendix S of this SMP). Baseline groundwater flow maps (Figures 5, 6, and 7)
were prepared based on the waterlevel measurement data that was collected
during the Rl in 1992. Baseline maps summarizing the 1992 RI groundwater
analytical results are shown on Figures 4-17 through 4-20 from the RI Report (see
Appendix E of this SMP).

3.3.2 Groundwater Well Construction

Monitoring Wells MW-101 through MW-112 were installed between November and
December 1989 as part of an environmental assessment of the Site. Rl drilling
activities were conducted between May and July 1992. A total of twenty-six monitoring
wells (MW-113 through MW-128) and fourteen piezometers were installed during the
Rt drilling program. Twenty of the monitoring wells were installed at the perimeter of
the Site, five monitoring wells were installed at off-site locations, and one monitoring
well (MW-126) was installed near the middle of the landfill (i.e., interior of the landfill}.
Drilling was performed using hollow-stem auger, direct rotary, and casing advancer
drilling methods. The majority of the monitoring wells were constructed of 4-inch
diameter PVC casing and well screen. Two monitoring wells (MW-115 and MW-120)
were constructed of 8-inch diameter PVC casing and well screen. Well MW-115B was
constructed as a 6-inch diameter open rock hole. Well MW-126 was constructed of
stainless steel casing and well screen. The majority of the piezometers were
constructed of 2-inch diameter PVC casing and well screen. Four of the piezometers
were constructed of steel casing and stainless steel well screen. As discussed
previously, off-site Monitaring Wells MW-1178, MW-124, and MW-124B cannot be
located and Monitoring Wells MW-121 and MW-126 were abandoned. There are no
plans for the installation of additional monitoring wells at this time. Well construction
logs are provided in Appendix T of this SMP.
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3.3.3 Monitoring Schedule

Groundwater quality samples will be collected from the specified monitoring well
network and groundwater elevations will be measured in the specified monitoring well
network on a semi-annual basis. The duration of the semi-annual groundwater
monitoring event is approximately 5 days. The sampling frequency may be modified
by NYSDEC. The SMP will be modified to reflect changes in sampling plans approved
by NYSDEC.

Deliverables for the groundwater-monitoring program are specified below.
3.3.4 Sampling Event Protocot

All well sampling activities will be recorded in a field book and a groundwater well
sampling log presented in Appendix U. Other observations (e.g., well integrity, etc.)
will be noted on the well sampling log. The well sampling log will serve as the
inspection form for the groundwater monitoring well network.

Except as discussed below, water-level measurements will be collected from the
groundwater elevation monitoring well network (described in Section 3.3.1) using an
electronic waterHevel indicator and following the procedure described in Appendix G of
Volume Ill of the OM&M Manual (see Appendix K of this SMP). Mcdifications to the
water-level measurement protocols include the following: (1) Since non-aqueous phase
liquid {(NAPL) is not present at the Site, the monitoring well network will not be gauged
for the presence of NAPL, and (2) Since most of the wells at the Site are tidally
affected {i.e., water from Eastchester Bay enters/drains from the Site during high/low
tides, respectively), water-level measurements will be collected about mid-way through
the ebb (i.e., outgoing) tide predicted for City Island.

In general, the monitoring wells will be purged and sampled following the procedures
and methodologies described in Appendices C, D, and E of Volume lll of the OM&M
Manual (see Appendix K of this SMP). However, modifications to the sampling
procedures and methodelogies will be instituted and are described in Appendix V of
this SMP. Modifications to the groundwater sample collection protocols include the
following: (1) Since most of the wells at the Site are tidally affected (as discussed
above), groundwater quality sampling will be conducted about mid-way through the
ebb (i.e., outgoing) tide predicted for City Island, and (2) The [ow-flow purging and
sampling and bailer purging and sampling protocol modifications outlined in Appendix
V of this SMP.
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Groundwater samples will be submitted to the laboratory for the analysis of TCL VOCs,
TCL SVQCs, TCL pesticides, TAL inorganics, cyanide, and conventional leachate
parameters. Table 5 provides a summary of the analytical methods. The QAPP (see
Appendix R) provides details related to the groundwater sample laboratory analyses.
All groundwater sarmples (including QA/QC samples) are currently being submitted o
EcoTest Laboratories, Inc. (EcoTest} located in North Babylon, New York. The
EcoTest facility is a NYSDOH-approved laboratory (NY Lab ID No. 10320). The
groundwater samples may be submitted to other NYSDOH-approved laboratories in
the future. NYSDEC Analytical Services Protocol (ASP) Category B data deliverables
will be provided for the groundwater monitoring samples.

3.4  Groundwater Monitoring Well Maintenance

i biofouling or silt accumulation has occurred in the menitoring wells, the welis will be
physically agitated/surged and redeveloped. Additionally, menitoring wells will be
properly decommissioned and replaced (as per the Monitoring Plan), if an event
renders the wells unusable.

3.5 Well Replacement/Repairs and Decommissioning

Repairs and/or replacement of wells in the monitoring well network will be performed
based on assessments of structural integrity and overall performance. Well
decommissioning, for the purpose of replacement, will be reported to NYSDEC prior to
performance and in the annual report. Well decommissioning without replacement
must receive prior approval by NYSDEC. Well abandonment will be performed in
accordance with NYSDEC's “Groundwater Monitoring Well Decommissioning
Procedures (see Appendix W of this SMP).” Monitoring wells that are decommissioned
hecause they have been rendered unusable will be reinstalled in the nearest available
Jocation, unless otherwise approved by the NYSDEC.

3.6 Site-Wide Inspection
EC system monitoring inspections will be performed on a defined, regular schedule as
specified in Sections 3 and 4 of this SMP. During these inspections, the Inspection

Checklist Forms will be completed (Appendix N of this SMP). The Inspection Checklist
Forms will compite sufficient information to assess the following:
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* An evaluation of the condition and continued effectiveness of ECs.
* General Site conditions at the time of the inspection.
s The Site management aclivities being conducted.

s Compliance with permits and schedules included in the Operation and
Maintenance Plan.

» Confirm that Site records are up to date.

3.7  Maonitoring Quality Assurance/Quality Control

All sampling and analyses will be performed in accordance with the requirements of
the QAPP prepared for the Site {Appendix R}). Main Components of the QAPP include:

+ QA/QC Objectives for Data Measurement.
s Project Organizational Chart.

e Communication Pathways.

s Personnel Responsibilities.

+ Reference Limits.

+ Sampling Design and Rationale.

e Sampling Program:

o Sample containers will be properly washed, decontaminated, and
appropriate preservative will be added (if applicable) prior to their use
by the analytical laboratory. Containers with preservative will be
tagged as such,

o Sample holding times will be in accordance with the NYSDEC
Analytical Services Protocol (ASP) requirements.

o Field QC samples (e.g., irip blanks, coded field duplicates, and maitrix
spike/matrix spike duplicates) will be collected as necessary.
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Sample Tracking and Custody.
Calibration Procedures:

o All field analytical equipment will be calibrated immediately prior to
each day's use, Calibraticn procedures will conform to manufacturer's
standard instructions.

o The laboratory will follow all calibration procedures and schedules as
specified in USEPA SW-846 and subsequent updates that apply to
the instruments used for the analytical methods.

Analytical Procedures.
Data Reduction and Validation:

o Data validation will be performed in accordance with the USEPA
validation guidelines for organic and incrganic data review. Validation
will include the following:

= Verification of 100% of all QC sample results (both qualitative
and quantitative).

»  Verification of the identification of 100% of all sample results
(both positive hits and non-detects).

* A Data Usability Summary Report (DUSR) which will present
the results of data validation, including a summary
assessment of laboratory data packages, sample
preservation and chain of custody procedures, and a
summary assessment of precision, accuracy,
representativeness, comparability, and completeness for each
analytical method.

Internal QC and Checks.
QA Performance and System Audits.

Preventative Maintenance Procedures and Schedules.

Site Management Plan
Pelham Bay Landfill

Bronx, New York
NYSDEC Index # 2-03-001
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s  Corrective Action Measures.

3.8  Monitoring Reporting Requirements

Forms and any cother information generated during regular monitoring events and
inspections will be kept on fils. All forms, and other relevant reporting formats used
during the monitoring/inspection events, will be: (1) subject to approval by NYSDEC
and (2) submitted at the time of the Annual Site Management Report, as specified in
the Reporting Plan of the SMP.

All monitoring results will be reported to NYSDEC on an Annual basis in the Site
Management Report. Additionally, a quarterly report will be prepared that provides all
logs and validated data collected during the subject quarterly report pericd. No data
interpretation or evaluation will be included in the quarterly reports. If required by the

NYSDEC for a specific sampling event, a report or letter will be prepared for
submission. The report (or letter) will include, at a minimum:

e Date of event.

» Personnel conducting sampling.

»  Description of the activities performed.

s  Type of samples collected (e.g., groundwater, etc).

s  Copies of all field forms completed (e.g., well sampling logs, chain-of-
custody documentation, efc.).

*  Sampling results in comparison to appropriaie standards/criteria.
s Afigure illustrating sample type and sampling locations.

e Copies of all laboratory data sheets and the required laboratory data
deliverables required for all points sampled {(also to be submitted
electronically in the NYSDEC-identified format).

* A copy of the laboratory certification.

+ Any observations, conclusions, or recommendations.

Site Management Plan
Pelham Bay Landfill

Bronx, New York
NYSDEC Index # 2-03-001
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e A determination as to whether groundwater quality conditions have changed
since the last reporting event.

Reports and data will be provided in hard copy and digital format as requested by
NYSDEC (See Section 5.4 of this SMP). A summary of the monitoring program
deliverables are provided in Table 6.

3.9 Certifications

Site inspections and sampling activities will take place as outlined above.

Frequency of inspection is subject to change by NYSDEC. Inspection certification for
all ICs and ECs will be submitied to NYSDEC on a calendar year basis and must be
submitied by March 31 of the following vear. A qualified environmental professional,
as determined by NYSDEC, will perform inspection and certification. Further
information on the certification requirements are outlined in the Reporting Plan of the
SMP (see Section 5.0 of this SMP).
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4, Operation and Maintenance Plan

TO BE PROVIDED
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5, Site Management Reporting Plan
5.1 Introduction

An Annual Site Management Report will be submitted to NYSDEC by March 31 of the
calendar year following the reporting period. The Site Management Report will be
prepared in accordance with NYSDEC Draft DER-10 Technical Guidance for Site
Investigation and Remediation requirements. This Site Management Reporting Plan
and its requirements are subject to revision by NYSDEC.

This Annual Site Management Report will include the following:

* |dentification of all required ECs/ICs required by the ROD for the Site.

¢ An evaluation of the EC/IC Plan and the Monitoring Plan for adequacy in
meeting remedial goals.

« Assessment of the continued effectiveness of all ICs and ECs for the Site.
» Certification of the ECs/ICs.
¢ Results of the required periodic Site Inspections.

= All deliverables generated during the reporting period, as specified in Section 2
EC/IC Plan, Section 3 Monitoring Plan, and Section 4 Operation and
Maintenance Plan.

The Site Management Reporting Plan is subject to NYSDEC revision.
5.2 Certification of Engineering and Institutional Controls

Information of ECs/ICs can be found in the EC/IC Plan portion of this SMP. Inspection
of the ECs/ICs will occur at a frequency described in Section 3 Monitoring Plan and
Section 4 Operation and Maintenance Plan. After the last inspection of the reporting
period, a Professional Engineer licensed to practice in New York State will sign and
certify the document. The document will certify that:

» (On-Site ECs/ICs are unchanged from the previous certification.
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» The on-site ECs/ICs remain in-place and effective.
s The systems are performing as designed.

» Nothing has occurred that would impair the ability of the controls to protect
public health and the environment.

+ Nothing has occurred that would constitute a violation or failure to comply with
any operation and maintenance plan for such controls.

» Access is available to the Site by NYSDEC and NYSDOH io evaluaie
continued maintenance of such controls.

* Site usage is compliant with the Deed Restriction.

The signed certification will be included in the Annuai Site Management Report (see
Section 5.3).

5.3  Site Inspections

5.3.1 Inspection Frequency

All inspections will be conducted at the frequency specified in the schedules provided
in Section 3 Monitoring Plan and Section 4 Operation and Maintenance Plan of this
SMP.

5.3.2 Inspection Forms, Sampling Data, and Maintenance Reports

All inspections and monitoring events will be recorded on the appropriate forms for
their respective system (refer to Appendix N of this SMP). These forms are subject to
NYSDEC revision.

All applicable inspection forms and other records (including all sampling data of any
media at the Sife and system maintenance reports) generated for the Site during the
calendar year will be included in the Annual Site Management Report.

5.3.3 Evaluation of Records and Reporting

The results of the inspection and Site monitoring data will be evaluated as part of the
EC/IC certification to confirm that the:

Site Management Plan
Pelharn Bay Landfill

Bronx, New York
NYSDEC Index # 2-03-001
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5.4

¢ ECs/ICs are in place, are performing properly, and remain effective.
+ The Monitoring Plan is being implemented.

* Operation and maintenance activities are being conducted properly, and,
based on the above items,

+« The Site remedy continues to be protective of public health and the
environment and is performing as designed.

Site Management Report

The Site Management Report will be submitted annually and will be submitted by
March 31 of the calendar year following the reporting period. The report will include:

EC/IC certification.

All applicable inspection forms and other records generated for the Site during
the reporting period.

A summary of any discharge monitoring data and/or information generated
during the reporting period with comments and conclusions.

Cumulative data summary tables andf/or graphical representations of
contaminants of concern by media [groundwater], which include a listing of all
compounds analyzed along with the applicable standards, with all
exceedances highlighted.

Results of all analyses, copies of all laboratory data sheets, and the required
laboratory data deliverables required for all points sampled during the calendar
year (also to be submitted electronically in the NYSDEC-specified format).

A performance summary for alt systems at the Site during the calendar year,
including information such as;

o The number of days the system(s) were run for the reporting period.

o The average, high, and low flows per day.

Site Management Plan
Petham Bay Landfill
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A description of significant breakdowns and/or repairs along with an
explanation for any significant downtime.

A summary of the performance and/or effectiveness monitoring.

Comments, conclusions, and recommendations based on data
evaluation.

Description of the resolution of perfermance problems.

+ A Site evaluation, which will address the following:

The compliance of the remedy with the requirements of the Site-
specific ROD.

The performance and effectivenass of the remedy.

The operation and the effectiveness of all treatment units, etc,,
including identification of any needed significant repairs or
modifications.

Any new conclusions or observations regarding Site contamination
based on inspections or data generated by the Monitering Plan for the
media being monitored.

Recommendations regarding any necessary changes to the remedy
and/or Monitoring Plan.

+ A figure showing sampling and well locations, and significant analytical values
at sampling locations.

+ Comments, conclusions, and recommendations, based on an evaluation of the
information included in the report, regarding ECs/ICs at the Site.

The Site Management Report will be submitted, in hard-copy format, to the Region 2
NYSDEC offices, located at 47-40 21 Street, Long Island City, New York, and in
electronic format to NYSDEC and NYSDOH.
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ARCADIS

Table 1. Summary of Average Water-Level Elevations During the Pericd August 13 - 47, 2007,
Pelharn Bay Landfill, Bronx, New York.

Well ID Average Water-Level Elevation Tidal Affect
(ft BD)
MW-104 2.38 Tidally Affected
MW-106 0.73 Tidaliy Affected
MW-109 5.89 Minimal Tidal Affect
MW-110 0.44 Tidally Affected
MW-113 1.53 Tidally Affected
MW-114 417 Minimal Tidal Affect
MW-115 4.16 Tidally Affected
MW-117 2.64 Tidally Affected
MiV-118 -0.46 Tidally Affected
MW-119 -1.00 Tidally Affected
MW-120 -1.41 Tidally Affected
Mw-122 -0.77 Tidally Affected
PZ-A 5.69 Minimal Tidal Affect
PZ-B 6.42 Minimal Tidal Affect
PZ-C 577 Minimal Tidal Affect
PZ-D 6.02 Minimal Tidal Affect
PZ-E 3.07 Tidally Affected
PZ-F 2.84 Tidally Affected
ft BD Feet relative to Bronx Highway Datum. m
Notes: (1) Bronx Highway Datum is 2.608 ft above mean sea level.
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ARCADIS

Table 2. Monitoring/Inspection Schedule, Pelham Bay Landfill, Bronx, New York. Page 10f2

Menitoring Freguency Matrix Analysis
Program
Landfill Cover System Monthly © (Forms FCS-1 and DP-1) Landfill Cover inspection
Groundwater and Leachate {1} Inspections: Groundwater/t eachate (1} Inspection
Management System Weekly (Forms GWL-1 and DP-1),
Monthly {Forms GWL-2 and DP-1), {2} Laboratory Analysis for
and Semi-Annual (Forms GWL-3 and DP-1) TCL VOCs, TCL SVOCs,

TAL. inorganics, Cyanide,
TCL pesticides, and
(2) Sampling and Groundwater Conventional leachate parameters
Elevation Measurements: Semi-Annual

(3) Field Parameters
(G, ORP, pH,

specific conductance,
temperature, and

turbidity)
Landfill Gas Management (1} Inspections: Landfill Gas (1) Inspection
and Flare System Weekly (Forms LFG-1 and DP-1),
Menthly (Forms LFG-2 and DP-1}), (2} Field Measurement of
and Quarterly (Forms LFG-3 and DP-1}) Methane, Oxygen,
and Carbon Dioxide
{(2) Monitoring: Semi-Annual {Gas Monitoring Wells)
(3) Field Measurement of
Methane
{Landfill Surface Gas)
Stormwater Management (1) Inspections: Monthly © Stormwater (1} Inspection
System {Forms SMS-1, 8MS8-2, SMS-3, and DP-1)
(2} Laboratory Analysis for
(2) Sampling: Semi-Annual TCL VOCs, TCL 8VOCs,
(Spring and Fall) TAL inorganics, Cyanide,
TCL pesticides, and
Conventional leachate parameters
Ancillary Systems Quarterly (Forms AS-1 and DP-1} Ancillary Systems Inspection

See footnotes on last page.
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ARCADIS

Table 2. Monitoring/lnspection Schedute, Pelham Bay Landfill, Bronx, New York. Page 2 of 2
Footnotes:

TCL Target Compound List

TAL Target Analyte List

VOCs Volatile Organic Compounds

SVOCs Semi-Volatile Organic Compounds

DO Dissolved Oxygen

ORP Oxidation-Reduction Potential

SMP Site Management Plan

{a) The frequency of events will be conducted as specified untif otherwise approved by NYSDEC.
{b) Referenced Forms can be located in Appendix N of this SMP.
(c) Inspections are also required after each major rainfall event (i.e., 2.5 inches in 24 hours or larger).
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ARCADIS

Table 3. Semi-Annual Groundwater Quality Monitoring Well Network, Petham Bay Landfill, Bronx, New York.

Well Well Measuring Point Screen Elevation
Designation & Depth Elevation Top Bottom
{ft) (it BD) (ft BD) (ft BD)
MW-104 15.35 16,132 4.20 -5.80
MW-106 17.47 18.388 2.39 -7.61
MW-109 16.75 23.952 10.21 0.21
MW-110 16.89 20.013 445 -5.55
MW-113 12.08 14.442 3.99 -1.01
- MW-114 11.87 14.66 6.14 -3.86
MW-119 31.21 20.421 -7.43 -17.43
MW-120 55.58 18.838 -23.97 -43.97
MW-120B 79.70 19.296 -58.86 -68.86
MW-122 38.15 17.575 -16.47 -26.47
ft Feet.
ft BD Feet relative to Bronx Highway Datum.
Sources: Well Depths and Screen Elevations

Remedial Investigation (RI) Repert, Table 2-1, Well Data Summary.
RI Report Prepared by Woodward-Clyde Consultants, Inc., April 1993.

Measuring Point Elevations
Nelson & Pope Engineers & Surveyors - July 2006 Monitoring Well Survey

Notes: (1) Bronx Highway Datum is 2.608 ft above mean sea level.
(2) Monitoring Well MW-121, which was previously part of the groundwater sampling
monitoring well network, was abandoned, as approved by the NYSDEG, in June 2007.
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Table 4. Semi-Annual Groundwater Elevation Measurement Monitoring Well Network, Pelnam Bay Landfill, Bronx, New York.

Well Well Measuring Paint Screen Elevation
Designation Depth Elevation Top Bottom
{ft) (it BD) (ft BD} (ft BD)
Monitoring Welis #»&-
MwW-104 15.35 19.132 4.20 -5.80
MW-106 17.47 18.388 2.39 -7.61
MW-109 16.75 23.952 10.21 0.21
MW-110 16.89 20.013 4.45 -5.55
MW-113 12.08 14.442 3.99 -1.01
MW-114 11.87 14.66 6.14 -3.86
MW-115 42.50 24.807 -2.16 -22.16
MwW-1158 72.41 24.876 (a) -33.89 -52.30
MW-117 19.66 8.077 -2.33 -12.33
MW-117B 79.13 8.319 (b) -62.73 -72.73
MW-118 17.19 19.113 5.00 -4.00
MW-119 31.21 20.421 -7.43 -17.43
MW-120 55.58 18.838 -23.97 -43.97
MW-120B 79.70 19.296 -58.86 -68.86
MW-122 38.15 17.575 -16.47 -26.47
Piezometers
PZ-A NA 11.951 NA NA
pPZ-B NA 14.254 NA NA
PZ-C NA 11.374 NA NA
PZD NA 12411 NA NA
PZ-E NA 9.545 NA NA
pPZ-F NA 9.645 NA NA
ft Feet.
ft BD Feet relative to Bronx Highway Datum. &
NA Not available.
(a) Top of Steel Casing.
) Top of PYC Cap.
Sources: Weil Depths and Screen Elevations

Remedial Investigation (RI) Report, Table 2-1, Well Data Summary.
Rl Report Prepared by Woodward-Clyde Consultants, Inc., April 1963.

Measuring Point Elevations
Nelson & Pope Engineers & Surveyors - July 2006 Monitoring Well Survey

Notes: {1) Bronx Highway Datum is 2.608 ft above mean sea level.
{2) Monitoring Wells MW-121 and MW-126, which were previously part of the groundwater
elevation measurement monitoring well network, were abandoned, as approved by the NYSDEC, in June 2007.
(3) Monitoring Wells MW-124 and MW-124B, which were previously part of the groundwater
elevation measurement menitoring well network, cannot be located.
{(4) Monitoring Well MW-117B, which was surveyed in July 2006, cannot be located.
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Table 5. Groundwater, Leachate, and Stormwater Sample Analytical Protocols, Pelham Bay Landfill, Bronx, New York.

Parameter Analytical Method
TCL VOCs EPA Method 8260
TCL S8VOCs EPA Method 8270
TCL Pesticides EPA Method 8081
TAL Inorganics EPA Methods 200.7 and 245.1
Cyanide EPA Method 335.4
Alkalinity as Bicarbonate SM2320B
Alkalinity as Carbonate SM 2320 B
Ammania SM 4500-NH; C and D
Chemical Oxygen Pemand EPA Method 410.1
Chloride SM 4500-Cl' B
Nitrate EPA Method 353.2
Sulfate ASTM D516-90, 62
Total Dissolved Solids SM 2540 C
Total Kjeldahl Nitrogen SM 4500 B
ASTM ASTM international (formerly American Society for Testing and Materiais).
EPA Environmental Protection Agency.
SM Standard Method.
TCL Target Compound List.
TAL Target Analyte List.
VOCs Volatile Organic Compounds.
SVOCs Semi-Volatile Organic Compounds.
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Table 6. Monitoring/Inspection Deliverables, Pelham Bay Landfill, Bronx, New York.

Quarterly Reporting
Reguirement

Annual Reporting
Requirement

60 Days Following Subject
Quarterly Report Period

By March 31 of the Catendar Year
Following the Reporting Period

Task Frequency @
Landfill Cover System Inspections See Table 2
Groundwater and Leachate See Table 2

Management System
Inspections and Monitoring

60 Days Following Subject
Quarterly Report Period

By March 31 of the Calendar Year
Following the Reporting Period

Landfill Gas Management See Table 2
and Flare System
Inspections and Monitoring

60 Days Following Subject
Quarterly Report Pericd

By March 31 of the Calendar Year
Following the Reporting Period

Stormwater Management See Table 2
System
Inspections and Monitoring

60 Days Following Subject
Quarterly Report Period

By March 31 of the Calendar Year
Following the Reporting Period

Ancillary Systems Inspections See Table 2

60 Days Following Subject
Quarterly Report Period

By March 31 of the Calendar Year
Following the Reporting Period

(@) The frequency of events will be conducted as specified until otherwise approved by NYSDEC.
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Appendix B

Remedial Investigation Report —
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Appendix C

Remedial Investigation Report —
Conceptual Site Model Figure



GROTUNDWATETR FLOW
FROM UPGRADIENT Ty

/
NFILTRATI ) N
g PERCO LATI 3

N

A5 & SHALLOW®
GW\/LE‘»\CHATE IN 501

mﬁmm

20

MND WATER

ALY

= SURFACE FLOW PRECIPITATION ~"SURFACE WATER

TRANSPORT PATHWAYS MODEL
PELHAM BAY LANDFILL
BRONX, NEW YORK

WOODWARD —CLYDE CONSULTANTS, INC.

CONSULTING ENGINEERS, GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS
. NEW YORK, NEW YORK

DR. BY: BTM SCALE: NONE PROJ. NO.: 92C4087

CK'D BY: REC DATE: JAN. 25, 1992 | FIG. NO.: 5-1




Appendix D

Remedial Investigation Report and
Supplemental Remedial Investigation
Report - Soill Tables and Figures




_ Table 4-1
Soil - Borings - Volatile Organic Compounds Data Summary
' Pelham Bay Landfill

Bronx, New York

5B-11681 RE

e

4 BJR#

2

A

R
e

A

T
e

S,

|| : SB-113S1 | SB-113S2 | SB-11451 SB-117S1 | SB-118S1 | SB-11852 | SB-119S! { SB-119S82 | SB-12081 | SB-12052 $B-121S1
“ date:| 11-Jun-92 | 11-Jun-92 7-Jul92 | 10-Aug-92 | 10-Aug-92 | 25-Jun-92 | 25-Jun-92 | 25-Tun-92 | 25-Jun-92 9-Jun-92 9-Jun-92 | 28-May-92
depth (ft): 0-0.5 5-7 0-0.75 0-0.5 0-0.5 6-0.5 8-12 0-0.5 8-12 0-0.8 45-46 0-2
. I
12 BIR# 11 BIR# 72 BIR# 4 BIR# 9 BIR#

1400 BEJ

s

Sep e

1200 BI

{Chlorobenzene

|[Foluene

SB-12451

1 i SB-12182 | SB-122S1 | SB-12252 | SB-12381 | SB-123S2 SB-12452 | SB-125S1 | SB-CEISI | SB-CBIS2 | SB-P3BS2 | SB-PZ3BSI
I 28 May 92 | 2JunS2 | 2un-92 | 7Nul92 | 1Juk92 | 792 | 7-Jul92 | 7-ul92 | 23-Fun02 | 23-Jun-92 | 4-Jun-92 | 29-May-92
2324 02 3032 10-12 0-1 §-10 16-18 0-2

005

0-1

0-0.5

147-149

Retmes
2-Propanone

2 BIRH

Totall7 16

Benzene 9
Chlorobenzene
oluene

atellateans.

Carbon Disulfide

_ SMMOKBEOWICA(RTSOILIQSOILAXLS

Notes:

i

Al conceittrations in micregrams per kilogram {pph)

Blank indicates compound was tiot detected ‘
“Fotals do not inchude compounds with "R#" qualifier
B = Blank contaminant

Pagelof 1

E = Estimated value ( reported coacentration exceeded calibration range)
J=Estimated value
RE = Reanalysi

R# = Negated result

1242 PM 2/6/93
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Table 4-2

Seil - Borings - Semi-volatile Organic Compounds Data Summary

Pelham Bay Landfill
Bronx, New York
SB-11381 | SB-113582 | SB-114851 | 8B-11651 | SB-117S51 | sB-1185t RE| SB-11852DL| SB-119S1 SB-11952 | SB-12081 | SB-12082 | SB-121S1 | 8B-12182] SB-12281 SB-12282 | sp-12351RE | SB-12382| §B-12481 [8B-12452| SB-12581 |SB-CB1S1|SB-CB1S2| SB-P3BS2 | SB-PZ3BS1
date:f 11-Jun-92 | 11-Jun-92 | 7-Jul-92 | 10-Aug-92]| 10-Aug-92| 25-Jun-92 | 25-Jun-92 | 25-Tun-92 25-Jun-92 9-Jun-92 9-Jun-92  |28-May-92{28-May-92| 2-Jup-92 2-Jun-92 7-Jul-92 1-Jul92 T-Jul-92 F-Jul-92 7-Jul-92 23-Jun-92 | 23-fun92 | 4-Jun92 | 29-May-92
depth (ft) 0-0.5 - 57 0-0.75 G-0.5 0-0.5 0-0.5 812 0-0.5 8.12 0-0.8 45-46 0-2 22-24 - 02 30-32 0-0.5 10-12 0-1 810 0-1 0-0.5 16-18 147-149 0-2
2-Methylnaphthalene 1800 DJ 19 7F 627 397
Acenaphthene 99 J 37F S100 DJ 587 190 ¥ 751 69 J 120 J
| Acenaphthylene 150 J 78] 51T 570 1200 337 7507
| Anthracene 180 J 270 ) 46 8600 D 130 100 J 160 J 590 62 ) " 460] 900 4173 950 ¥ 403 37T 40 J
Benzo{a) anthracene 917 2101 760 J 1000 670 J 20000 D 410 180 J 56 240 1 1300 360 1500 3100 150 ] 2700 160 J 140 7 1101
Benzo(a) pyrene . 230 J 790 930 23000 D 520 300 7. 1500 360 ) 1600 4000 160 J 2000 2507 2107 110 J
Benzo(b) fluoraathene 140 J 260 1 740 F 790 19060 D 410 190 J 30017 1300 420 2400 5200 169 J 3000 : 2007 110 §
HBenzo{g b i) perylene 807 466 1 350 1. 180 ) 530 240 ¥ 660 1100 987 T 950 ] 140 J
HBenzo(k) flucranthene 100 J 200 J 790 820 1800C¢ D 510 2005 45 190 J 1200 290 J 1400 2700 178 2500 240 J 180 J 110
“Chrysene : 1307 250 ) 260 1060 850 21000 D 580 2507 571 2501 1100 340 J 1500 3700 2207 3000 250 J 160 J 130 J
Dibenzo{a,h) anthracene 130 J 100 J ' 427 170 3 200 J 420 460 J
Dibenzofuran 217 3900 DJ| 187 43 110 J 547 1107
Fluoranthene 220 350 % 1500 1900 530 J 30000 DJI 1100 590 200 3 56 JR# 560 2600 500 2300 J 850 J 390 4100 J 450 3 557F 180 J 230J
[{Fiuorene . 110 Y 5960 DJ 45 ¥ 2507 1307 23017 310 )
ﬂlndcno(l,2,3-c,d)pyrene 897 510 490 J A7¢ T 610 2907 730 1300 120 J 14000 J 180 J
"Naphlhx.lenc . 3000 DI 1160 J 397 56 1 937
- {IPhenanthrene 91 720 ) 1200 480 J 34600 D 660 " 520 44 3 380 2000 2307 1200 J 3000 190 ) 2000 3 240 J 140 ¥ 170 J
31600 DJ 880 430 160 J 45 J 440 2500 480 2600 5000 2907 | 4200 370 ¥ 717 170 J 250 )
RNl e Yaea = b e AR 153 i
140 J 1507
617
Potal | s S e e e e = R e ;
" {Bis(2-Ethylhexyl) 1103 | 587 7007 | 1807 | 4900 BJ 610 BIR#| 360 BIRA| 1303 733 $27 | 1600 741 1400 _ 650 9 1 6703 | 28007 | 3000 JRE| 950 JR#
Butyl benzyl phibalate : - 130 J 643 170 7 . 437 '
"Di-n-bluylphthalate 44 j 577 8573 83 J 670 J 1400 DI| 1300 1400 2907 43 BIR# 79 BIR# 79 BIR# 44 J 41 BIR# 53 BIR#| 10060 J 820 100 JR# 48 BY
{iDi-n-octyl phthalate

All concentrations in micrograms per kilogram (ppb)
Blank indicates compound was niot detected

Totals do not include compounds with "Re#" qualifier
B =Blank contaminant
D~ Results reported from a diluted sample or sample extrast
DL =Diluted sample
I = Estimuted value

RE = Reanalysis
R =HNegated remlt

SMMOKBEQS2CA08 NSOIL\QSOIL3.XLS

Pagelof 1
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. Table 4-3
Soil - Borings - Pesticides and PCBs Data Summary
' Petham Bay Landfill
Bronx, New York

SB-11381 SB-11382 SB-11451 SB-11651 SB-11781 SB-118S1 |[SB-11852DL|[ SB-119S1 SB-11952 $B-12081 SB-12082 SB-12181
date:f 11-Jun-92 11-Jun-92 7-Jul-92 10-Aug-92 10-Aug-92 25-Jun-92 25-Jun-92 25-Jun-92 | 25-Jun-92 9-Jun-92 9-Tun-92 28-May-92
depth (fi): 0-0.5 5-7 0-0.75 0-0.5 0-0.5 005 8-12- 0-0.5 8-12 0-0.8 45-h6 0-2-
[4,4-DDD ' ‘ 12 3 410 '
4,4"-DDE 44 777 190 247 .
- |4, 4-DDT 100 18] 147 167
lfalpha-Chlordane 5117 - 23 J.
[idelta-BHC 7417 I
[[Dieldrin _
[[Endosutfan sulfate 8.2 JR# 271 171
/{Endrin ketone
{lzamma-Chiordane 317
JiHeptachlor epoxide |
[PCB-1242 L f
[PCB-1254 , 200 7 3107 |
[[PCB-1260 130 J _ ' i
SB-121S2 | SB-122S1 | SB-12252 | SB-12351 | SB-12352 | SB-12451 | SB-12452 | SB-12551 | SB-CBISI | SB-CBIS2 | SE-PIBS2 | SB-PZ3BSI ||
date:] 28-May-92 | 2-Jun92 | 2-Jun-92 TJul92 - | 1-Jul92 7-Jul-92 7-Tul-92 7-Jul-92 23-Jun92 | 23-Jun-92 | 4-Jun92 | 29-May-92 || -
depth (ft): 22-24 0-2 30-32 0-0.5 7-12 0-1 8-10 0-1 0-0.5 16-18 147-149 0-2 "
4,4'-DDD - 94] 420 18 ' 66 J :
4,4 DDE_ 747 107 750 307 11T 407 -
4,4DDT ‘ 1400 530 ‘ 857
{talpha-Chlordane 117 17 ] |
[ldelta-BHC
Dieldrin 457 ] : 55T
Endosulfan sulfate 307 227 0.82 JR# 0.81 JR#
Endrin ketone 42 3717
gamma-Chlordane - |
Heptachlor epoxide 207 - ‘ '
PCB-1242 1507 "
PCB-1254 146 ) 270 . 130 1 " :
PCB-1260 _ _ ' - 4307 _ _ — 953 |
Nates: All concentrations in micrograms per kilogram (ppb) Prepared by: SMM -
Blank indicates compound was not detected Checkedby: REC
DL = Diluted sample | 92C4087
" J=Estimated value :
R# = Negated result
SMMOKBE('92C408T\SOILVQSOILS XLS Pagebof 1 02:43 PM 2/6/93



Soil - Borings - Inorganics Data Summary

Table 4-4

Pelham Bay Landfilk
Bronx, New York
SB-11351 | SB-11352 | SB-114S1 | SB-116S1 | SB-11781 [ SB-11881 | SB-118S2 | SB-11951 | SB-11982 | SB-12081 | $B-12052 | 8B-12181
date:| 11-Jon-92 | 11-jun-92 | 7-Jul-92 |10-Aug-92] 10-Aug-92| 25-Jun-92 | 25-Jun-92 | 25-Jun-92 | 25-Jun-92 | 9-Jun-52 9-Jun-92 |28-May-92

depth (ft): 0-0.5 5-7 0-0.75 0-0.5 0-0.5 0-0.5 8-12 0-0.5 3-12 0-0.8 45-46 0-2
Aluminum 36590 11800 7600 12700 6040 11100 8830 8380 12000 3210 7990 5590
Antimony ;
Arsenic 8.3 16 B 5.9 3.7 4.8 35N 43 N 26N 42 N 1.7B L1RB 2B
iBarium 37.2 120 - 61,9 111 120 136 N* 236 N* 94.7 N* 140 N* 31.1 B 51.6 55
Beryllium 045 B 027 B 02B ‘
Cadmium ‘ 1.2 038 B 2.6 ‘
Calcium 2190 1620 - {34500 E | 3460 4710 6910 * [ 40100 * 5320 * 10400 * 3160 1490 3200
Chromium 19.8 93.7 - 16.9 29.3 22.1 27.5 214 23.6 34.7 24.4 312 13.8
Cobalt 56 B 17.5 - 39B | 87B 648 34 B 62B 6B 31B 53 B 94 B 62 B
Copper 30.7 274 53 21.1 126 458 * 62.5 * 33.1%* 419 * 10.9 23.1 374
Tron 15200 26900 18100 16500 21100 23100 24400 22600 28700 16700 15600 15200
Lead 91.2 64 90.7 72 161 119 N*R| 285 N*R | 868 N*R| 873 N*R| 26.7 10.8 35.5
Magnesivm 2620 8150 10700 3800 2780 6140 * 10100 * 4500 * 5620 * 2420 5800 2380
Manganese 261 NR | 295NR| 224E 549 218 316 302 294 345 159 NR| 151 NR| 199
Mercury 0.19 *J 019 *7 | 0.29 0.25 0.24 0.46 *] 0.34 *J 0.36 *J 0.2 *J ‘
Nicket 22.6 123 17.5 371 15.3 229 22.5 22 27.5 36,7 534 20,2
iPotassium 1390 5760 1380 901 B 1010 2600 2060 1240 - 3110 514 B 3210 862 B
Selenium : 0.48 BW ”
Sodium 69.1 B 280 B 149 B 518 B 262 B 157 B 417 B 322 B 2050 194 B 2040 320B
Thallium 049 B 0.63 BW| 0.53 BW S 047 B
Vanadium 276 338 - 40 272 20 38.7 | 463 28.9 61.5 15.5 26.3 217
Zine 677 E 374 E 107 95.4 300 164 N* 205 N* 144 N* 158 N* 206 E "35E 81.1

Notes: All concentrations in milligrams per kilogram (ppm} Préparedby: SMM

Blank indicates compound was not detected Checked by: REC
B = Reported value is aceeptable (reported vnlue less than the CRDL {Contract Required Detection Limit) but greater than the IDT, (Instrument Detection Limit)) :

E = Estimated valtte dus to matrix interference
J = Egtimated value
N = Estimated value (spiked sample recovery not within quality control limits)
R = Rejected result

R# = Negated result
W = Estimated value (post-digestion spike sample results reported outside quality controf limits, while sample absorbance is less than 50% of spike absorbance)

* = Estimated value (duplicate analysis result not within quality control limits)
SMMOKBE092C408T\SOIL\QSOILE.XLS

Pagelof 2

. 9204087
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Soil - Borings - Inorganics Data Summary

Table 4-4

Pelham Bay Landfill
Bronx, New York :
| SB.12152 | SB-12251 | SB-12252 | SB-123S1 | SB-12352 | SB-124S1 | SB-12482 | SB-12531 | SB-CB1S1 | SB-CB152 | SB-P3BS2 [SB-PZ3BS]]
date:| 28-May-92 | 2-Jun-92 | 2-hn-92 | 7-jw-92 | 1-Jul-92 | 7-Jul-92 | 7-Jul-92 | 7-Ful-92 | 23-Jun-92 | 23-Tun-92 | 4-Jun-92 |29-May-92
“depth (ft):| 2224 02 30-32 0-0.5 10-12 0-1 8-10 0-1 0-0.5 16-18 | 147-149 0-2
Aluminum 9590 12100 6490 12500 9360 16800 {10100 13900 4880 9700 8590 7060
Antimony 9.1 BN :
{|Arsenic 3.1 56 0.42 B 11 10.9 4.4 2B 49 29N 13BN | 048B 5
{{Barium 125 371 . 77.2 136 77.2 76.3 45 174 326 N* | 53.7N* | 823 36.6 B
([Beryllium 0.33B 024B | 039B 019B | 029B u
{{Cadmium , 1
Calcium 13200 14100 1700 17000 E | 2550 473BE | 1340E | 3640 E 20000 * | 3530 * | 2510 17100
Chromium 27.1 354 37 32.3 253 308 | 314 32 17.8 26.6 33.2 15.7
Cobalt 95 B 11.3 96 B 59B 83 B 87B 10.5 13 35B 75B 8.5 B 5B
Copper 28.5 97.8 18 66.5 348 * 18.2 24.6 51.5 21 * 18.4 * 25.5 13.1
Tron 19300 30400 16100 18700 | 14200 E | 19900 16300 30200 14200 19600 17200 14100
{Lead 69.2 211 2.1 411 * 96.5 368 *1 | 24.75%1 | 151* 287R | 215R 9.3 49.1
[Magnesiom | 10300 7060 - 7380 10000 2930 3310 | 3810 6450 5810 * | 4280 * | 6570 8050
IManganese 230 450 149 32E | 224 479 E IMNE 374 E 199 206 158 252
Mercury 012N | 057 1.3 039 | 058N*| 022 | 039 0.51 0.96 *J 011N
Nickel 23.2 30.6 34.1 24.5 39.4 * 33.3 49.5 54.9 10.3 18.7 40.4 18.1
Potassium 4540 2470 3090 1200 1490 574B | 1180 5120 786 B | 2240 3560 761 B
Selenium ‘ .
Sodium 1540 281B | 617B 134 B 163B | 27.1B 121 B 544 B 164 B | 8270 1200 162 B
Thallium 10.55 BIR# 0.5 BW 0.57 B R
Vanadivm 31.8 83.2 22.2 49.1 28.9 34.4 26.4 58.2 211 36.3 31.2 45.5
Zinc 105 351 23.9 320 76E | 488 21.8 132 21 N* | 404 N¥ | 315 32.4
Notes: All concentrations in milligrams per kilogram (ppm) P&paredby: SMM

Blank indicates compound was not detected
B = Reported value is acceptable (reported value less than the CRDL (Contract Required Detection Limit) but greater than the IDL (Instrument Detection Limit))
E = Estimated value due to matrix interference
J = Estimated value
N = Estimated value (spiked sample recovery not within quality control limits)
R = Rejected result

R# = Negated reault
W = Estimated value (post-digestion spike sample results reported outside quality control limits, white sample absorbance is less than 50% of spike absotbarnce)

* = Estimated value (duplicate analysis result not within quality control limits)
SMMOKBENWS2C408T\SOIL\QSOIL6.XLS

Page 2 of 2

Checked by: REC
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~ LEGEND: -
ﬁ Mvﬁ?‘ | MW—103 @ MONITORING WELLS INSTALLED 1989
[=zeoc0 o i SN — =200 , '
- MW-112 M2 2B R 2S _ MW-108 ® MONITORING WELL DESTROYED DURING IRM
— 5 : s PZ-33 A PIEZOMETERS INSTALLED 1992
b o LY AT
WEPE - : MW—113 ® MONITORING WELLS INSTALLED 1992
TOLUENE J 4 ml"
- w218 S6-12152 : '
gy _ AN s =T MW—1168 & BEDROCK WELLS INSTALLED 1992
- N : DATE | 5/8/92
{H=28500 2-PROPANONE 160 J : .
w1 N NI M) T8-1 @ TEST BORING ADVANCED 1992
- - i
i “SB-12151
L / \ i gi?' .r?_ : Tz
- 2-PROPANONE 22 J
- mPMF - 1. COORDINATES AND BEARINGS IN BRONX
lmzmozo | 7 - /: ' : = © HIGHWAY DATUM. -
o ‘T' 2. ELEVATIONS ABOVE BRONX DATUM = 2.608 FT
. - h\ \ Hp- I ABOVE MEAN SEA LEVEL.
4% M -126 % MW-120 3 -12 w it 1] 3. CONTOUR INTERVAL = 5 FEET.
~ ) ) T 4. ALL CONCENTRATIONS ARE IN ug/kg (ppb).
ol l}r ' — J = ESTIMATED VALUE. |
- 5. REFER TO TABLE 4-1 FOR ALL SOIL BORING
1 b Mw-105 SAMPLE VOLATILE ORGANIC COMPOUND
—ee PZ-88 2LPZSEI\\ \ 'ANALYTICAL RESULTS.
) |
IR - £ |
DEPTH 10;; _
ATE Y ] .
| e — 82 MAP_SOURCE:
: ETILINGER & ETTLINGER DRAWNG NUMBER 87541,
& - ara ETTLINGER & ETTLINGER SITE SURVEY 1992
[-] 13 4
g
g 0 350 - 700 FT
Ed T
% SCALE
2 o0 SOIL! BORING SAMPLE ANALYTICAL RESULTS
< VOLATILE ORGANIC COMPOUNDS
5 PELHAM BAY LANDFILL
e : BRONX, NEW YORK
: WOODWARD-CLYDE CONSULTANTS, INC.
5 CONSULTING ENGINEERS, GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS
_ NEW YORK, NEW YORK
i % g 8 DREY MG SCAE  AS SHOWN  [PRov.  92C4087
-2 A 4 - R cepsY  REC  |oAE  DEC. 14, 1992 |FcNo. 41




_q T
I : ]
SE=11352
DEPTH §—7 FT
DATE 5/11/82
PUTHALATES | 115
f w-113 ‘{
|~ 0.5 FT - ,
hi=20000 TB- 11451 R gﬁ?nm csm 92 MW-113 X /
DEPTH 0—0.75 F1. I pan 121 wW-112 MW-'122B Ww-122
DATE 777752 ] y 154 // W-103
RAH 1840 / : A
[ b Y
.MW'1 9 « had n \
DEFTH 01 FT
BATE 1B
7 —
L PHIHALATES 139 _J
5
[DERTH
DATE
FAH
. PHTH.ILATES

MW—1037 ® MONITORING WELLS INSTALLED 1289
MW-108 ®  MONITORING WELL DESTROYED DURING IRM
PZ-38 A PIEZOMETERS INSTALLED 1992
MW—113 ® MON!TOR!NG WELLS INSTALLED 1992 |
MW—1168‘ $ EEDROCK WELLS INSTALLED 19_92
18-1 @ TEST BORING ADVANCED 1982
NOTES:

1. COORDINATES AND BEARINGS IN BRONX
HIGHWAY DATUM.

2.608 FT

=

2, ELEVATIONS ABOVE BRONX DATUM =
ABOVE MEAN SEA LEVEL.
3. CONTOUR INTERVAL = 5 FEET.
DEPTH .
A 4, ALL CONCENTRATIONS ARE IN ug/kg (ppb).
[ PHENGLS J = ESTIMATED VALUE.
PHTHALA
=2 5. REFER TO TABLE 4—2 FOR ALL SOIL BORING
SAMPLE SEMI—VOLATILE ORGANIC COMPOUND
ANALYTICAL RESULTS.
—=ns
1 .
e T AP_SOURGE:
e LT ETTLINGER & ETTLINGER DRAWING NUMBER 87541.
o oy ETTLINGER & ETTLINGER SITE SURVEY 1992,
k B SR (5
% S a— 7,7, 0 350, - 700 FT
5 £850
3 RIS T _ﬁ
% , SCALE
¥ o = .
g o SOIL BORING SAMPLE ANALYTICAL RESULTS
g - SEMI-VOLATILE ORGANIC COMPOUNDS
! PELHAM BAY LANDFILL
K BRONX, NEW YORK
g WOODWARD-CLYDE CONSULTANTS, INC '
ﬁ : CONSULTING ENCINEERS, GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS
. B NEW YORK, NEW YORK
E_ : é { oray MG SCAE  AS SHOWN PROJ.  92C4087
& & _ % — ' ‘ckpar REC! DATE  DEC. 14, 1992 |FAGNO. 42




' ,’h Filo fieme: CAIZCADB\P-PCROWG Lost edited: 93/02/09 © 18:225

“ . DEPTH 0—0.5 FT 4 “
A DATE 6/11/92 # ‘
PESTICIDES ‘ /i m,
DEPTH 02 1| '
/ [DATE 6/2/92
PESTICIDES_|_ 10 J LEGEND:
‘ PCB's 140 ¢ ——
|hi=28000 Nezo0xq
W-122B MW-122 : MW—103 @ MONITORING WELLS INSTALLED 19889
SBE-12551 W-103 '
gi”mm ?;;/g MW—108 - & MONITORING WELL DESTROYED DURING IRM
PESTICIDES 283 )
\ PZ-3B 4 PIEZOMETERS INSTALLED 1992
] W-{21B ' ’
o | =4 > MW-121 _ MW—113 & MONITORING WELLS INSTALLED 1992
e -, & N e e B s o2 | | '
— MW-125B \\ N | [PAE______15/28/52 | MW—1168 & BEDROCK WELLS INSTALLED 1992
\/2,/ Mw- / ) B-1 PESTICIDES 18.1 _
0 | 7 2 S TB-1 @ TEST BORING ADVANCED 1992
DEPTH FrETN]
SIS % - DATE 5/28/03
[EPTH 00,75 £1 /*‘_9/ ‘ MW-104 {_pesTicES 168 NOTES
DATE 7/7/02 / .
PESTIOES | 42.6 e —2 .
o 1 1304 ‘E o ‘ 1. COORDINATES AND BEARINGS iN BRONX
3 = o HIGHWAY DATUM.
-1
iH =l CB-1" .
BERTH N ™ GP-2 % uw-1i5 2, ELEVATIONS ABOVE BRONX DATUM = 2.608 FT
y [} h . *
g o P /MW ~1168 ABOVE MEAN SEA LEVEL.
[ Bee's 270 : : !
— o 3. CONTOUR INTERVAL = 5 FEET,
— - — = e a 4, ALL CONCENTRATIONS ARE IN ug/kg (ppb).
DATE 7/17e2 /7 ¥ J = ESTIMATED VALUE.
STICIDES | 8992 \ \ ]
i ; 5 5, REFER TO TABLE 4-3 FOR ALL SOIL BORING
= SAMPLE PESTICIDE AND PCB ANALYTICAL RESULTS.
DM oot oY WMwW-o8 .
Y — 125" \ )
- : : N DEFTH 0-0.5 F1 |
DATE_____ 1 8/10/92 MAP_SOURCE: _,
_ t AV & AR = ETTLINGER & ETTLINGER DRAWING NUMBER 87541,
{=2700 etz \ ETTLINGER & ETTLINGER SITE SURVEY 1982,
MW-118 ' ’
- MW-HEB
I e ¥ 0 350 700 FT
———
SN\ ¢
- = - N MW-107. SCALE
| o € m
‘«3 -~ 'SOIL BORING SAMPLE ANALYTICAL RESULTS
. = R— ‘ . PESTICIDES AND PCBs
DATE 777782 ‘ ‘ PELHAM BAY LANDFILL
PESTODES f 1d e 1 T : BRONX, NEW YORK
) f— WOODWARD-CLYDE CONSULTANTS, iNC.
' ——— : CONSULTING. ENG'NEERSNEWELDG'ST% Eﬁw.ND YO%I(V(RONMENI’AL SCIENTISTS
_ § % - B o DREY MG |scAE  AS SHOWN  |Pros.  92C4087
5 _ ‘ g R i A fexner  REC | [oAE. DEC. 14, 1992 |FeNO. 4.3




e ——i - — -
g 3 ) 3 5 " LEGEND:
- M¥=103 @  MONITORING WELLS INSTALLED 1985
7S :;;7%: MW—108 B  MONITORING WELL DESTROYED DURING IRM
BARIUM 120 =
CALGUM | ~T620 S S M = W-T13BY Pz-38 A  PIEZOMETERS INSTALLED 1992
COBALT 175 DEPT o5 T MW-113 = "
CHROMIUM A — DATE 811/82 =S - ORI 1} 1992
COPPER 27.4 ARSENIC X3 ?‘W-ﬁi’ MW-1228 W-?l%% f"“" 113 &  MONITORING WELLS INS MD °
IRON 26500 CALCIUM 2180 -
rESSUR] 8150 e / MW—1168 @ BEDROCK WELLS INSTALLED 1992
NICKEL 123 . POTASSIA | 1390 [ . / ) _
PoTASSUN_ {5780 | [znc 877 E 7 - T8~1 @ TEST BORING ADVANGED 1992
SOJIUM 280 B ~Y@.MW-108 . ~ _
7% \
+1218
MW-101 1191 NOTES:
I 1. COORDINATES AND BEARINGS IN BRONX HIGHWAY
- DATUM,
T8-1 2. ELEVATIONS ABOVE BRONX DATUM = 2,608 FT
T ABOVE MEAN SEA LEVEL.
[DERTH " [45-46 FT 3. CONTOUR INTERVAL = 5 FEET.
W DAE | 6/0/67 CoN
CALCIUM 1430 4, AL CONCENTRATIONS IN mg/kg (ppm).
" MW-104 CHROMIOM | 372 + = ESTIMATED VALUE (DUPLICATE ANALYSIS RESULT NOT WTHIN
DAL MAGNESIUM | 5800 ALITY CONTROL LIMITS
[ ARSENIC 59 7, i NICKEL 534 QUAT ).
. CADUIUM 2 % - et B = REPORIED VALUE IS ACCEPTABLE (REPORTED VALUE LESS THAN
TR ETEauy ’ POTASS 40 THE CROL (CONTRACT REQUIRED DETECTION LIMIT) BUT GREATER
COPPER 53 e : THAN THE IDL (INSTRUMENT DETECTION LIMIT)).
MAGHESIDW | To70 | ‘. M 6B-1*, P " - N = ESTMATED VALUE (SPIKED SAMPLE RECOVERY NOT WITHIN
POTASSIUM | 1380 } CP-2 4t e . -~ QUALITY CONTROL LIMFTS),
SODIUM 149 B MW-1158 . - - h R = REJECTED RESULT.
S o / bz eB ; Rillewts P-3 N Y EETORID OUTSIDE. QAT GONTROL AT, HEILE: CAVELE
. - -1h8 — - = : \ SANP
& Mwize MW-120 JEHP-1 T L ABSORBANCE IS LESS THAN SO% OF SPIKE ABSORBANCE).
HP-2
- ~ ! DATE 67083 5. SOIL_BORING SAMPLES $8—124S1 AND SB~12452 ARE REFERENCE
, ST | S AT
/ - 6. ONLY SAMPLE CONCENTRATIONS WHICH EXCEED THE
S/ - MAXIMUM REFERENCE CONCENTRATIONS FROM SOIL
: T N BORINGS SB~{2451 AND SB—12452 (TABLE 4—4)
" | W-106 DEPTH 0=0.5 FT ARE INCLUDED,
DATE 625792 : .
— e P2-8B olPZ-8F \t ARG e 7. ONLY VALUES >200 pom WERE REFORTED FOR LEAD,
- CADMIUM 2.8
! 8. REFER TO TAHLE 4—4 FOR ALL SOIL BORING SAMPLE INORGANIC
CALCIUM | 10490 =
et COMPOUND AMALYTICAL RESULTS. o
[COPPER  § 418 « 9. SHEET 1 OF 2.
o 26700
[MAGNESSIGM | 5620 »
N POTASSIUM | 3110 MAP_SOURCE:
¥ T ETTLINGER & ETILINGER DRAWING NUMBER 87541
: [ZHE 128 Na ETTUNGER & ET{LINGER SITE SURVEY 1992, e , -
s
~ -1
g DEPTH =T wmm' =
e DATE 7 2 G=0.5
&« _AWNUM 16800 DATE 3 92 0 . 350 700 FT
N e~ R . e —
ARSENIG 44 | CADMIUM | 0.88 B -
BARIUM 76.3 CALCILM 5320 «
1B [ BERVLLIGH | 0.39 B COPPER | 331 » SCALE
, CALCIUM | 473 B ey e g .
CHROMIUM_| _30.8 UAGNESS .
g SROMUTY 308 poTASSU {1245 SOIL' BORING SAMPLE ANALYTICAL RESULTS
g - o ] * INORGANIC COMPOUNDS
z :AGI'ES%J:E :i:srt‘ G| ZHC 144 Ny PELHAM BAY LANDFILL
{UAGANES] 79 BRONX, NEW YORK
NICKEL 333 ‘ : —
ROTASSUW | 574 & WOODWARD-CLYDE CONSULTANTS, INC.
12 SODUM__| 2748 CONSULTING ENGINEERS, GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS
" TALGL 655 - NEW YORK, NEW YORK
L B g T | 4% ORBY MG SGAE “ AS SHOWN  Temos.  92C4087
& ) DY GDBY  REC ..  |DATE DEC, 14, 1982 |ReNo. 4—4

SR




TABLE 2

PELHAM BAY SRI
" SOIL - VOLATILE ORGANIC COMPOUND DATA SUMMARY
92C4987
Location AREA 1
| Sample ID:} SRI-1 SRI-2 SRI-3 SRI4
Date:| 4/1/93 4/1/93 4/1/93 4/1/93
Matrix: soil soil soil soil
Units:| ug/kg ug/kg ug’kg ug/kg
Depth:|  0-4" 04" 0-4" 04"
Acetone
Unknown
Location: _ AREA 2 7 , _
.Sample ID:| SR1-5A SR1-5ARE } SRI-5B SRI-6A SRI-6B SRI-7A SRI-7B - SRI-8A. SRI-BARE | SRI-8B SRI-9A SRI-YB SRI-DUP SRI-DUPRE '
Date:| 331/93 | 38193 | 353193 {35193 | 33193 | 33193 | 33193 331/93 | 331193 | 3/31/93 | 33193 | 3/31/93 411193 411193
Matrix:;| soil soil '. soil soil soil soil soil soil soil soil soil soil Foil soil
Units:| ug/kg uglkg uglkg uglkg - uglkg ugrkg ug/kg ug/kg ug/kg ug/kg ug/kg ugfke ugkg ugfke
Depth:| ~ 0-4" 04" - 0-4" 0-4" 0-4" 0-4" 0-4" 0-4" 0-4" 0-4" 0-4" 0-4" 0-4" 0-4"
Acetone ‘ . . ] )
EEsasTes e e e e e
Teutatively Mentiticd Compounds S
Unknown
Total: i

‘Location: BACKGROUND

Sample ID:| SRI-10 SRI-11 SRI-12 SRI-13
_ Date:| 3/31/93 4/1/93 T 4/1/93 4/1/93
Mairix:| soil soil soil soil
Units:| ug/kg uglkg ug/kg ug/kg

_TotaLfh

Notes; J= Detected below the

Prepared by: DAJ
Checked by: PGN

DAZBXILS

-Pagei'ofl-

. 8:42 AM 5/27/93
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TABLE 3

SOIL - SEMI-VOLATILE ORGANIC DATA SUMMARY

PELHAM BAY SRI
_ 924087
Location AREA 1 ' AREA 2 :
Sample ID:| SRI-1 SRE-2 SRI-3 SRI+4 SR1-5A SRI-5B SRI-6A SRI-6B SRI-7A SRI-7B SRI-8A SRI-8B SRI-9A SRI-9B SRI-DUP
Date:| 4/1/93 4/1/93 4/1/93 4/1/93 3/31/93 3/31/93 3/31/93 3/31/93 3/31/93 3/31/93 3/31/93 3/31/93 3/31/93 3/31/93 411793
Matrix:|  soil soil soil soil soil soil soil soil soil soil soil soil. soil soil soil
Units:{ uglkg uglkg uglkg ug’kg ugkg ug/kg ug/kg -ug/kg ug/kg ug/kg uglkg ug/kg uglkg ugkg ug/kg
Depth:| 04" 0-4" 04" 0-4" 04" 0-4" 0-4* 0-4" 0-4" 0-4" 0-4" 04" 0-4" Q-4 0-4"
I 5
Acenaphthylene - 260 J 240 1
Acenaphthene ' 80 J 2
|Fluoiene 160 7| 80 I :
|Phenanthrene 130 ) 600 1200 220 J 2200 900 350 J 300 ¥ 8§80 280 J
|Anthracene B 280 J . 390 J 120 J _; 90 J 220 J
Fluoranthene 100 J. 510 200 J 840 2400 130 ) 320 J 4600 1300 900 700 1100 400 J
'Pyrene : 610 210 J 1150 2600 150 J 360 J 4800 1300 650 630 920 270 )
Benzo(a)anthracene 370 J 1200 130 J 1800 460 : . 320 J 390 J 130 J
Chrysene 460 1300 160 J 2200 500 370 I 360 390 J 130 T
Benzo(bMluoranthene 9200 J 1700 J 110 J 490 J 2500 7 1000 J .550 J 580 J 6380 T 160 J
Benzo(®)fluoranthene -800 ¥ 2000 T - 420 J 3800 850 520 540 670 J 200 J
Benzo(a)pyrene 230 J 1400 J 100 J 1900 420 '3§0. J 470 540 J | 160 I
Ideno(1,2,3-cd) pyrene 230 J 430 J 110 J 660 200 J . 140 J 120 J
Dibenzo(a,h)anthraceng 120 T
Benzo(gh,Dperylenc — ==
T T
IButylbenzyiphthalate
HBis {2-Ethylhexyl) phthalate
", @-Ethylhexyl) p ol
.. .“-e - U SRR R
4-Chloro-3-methylphencl
4-Nitrophenol
Pentachlorophenol

Page I of 6

2:38 PM 5/25/93




. TABLE 3
SOIL - SEMI-VOLATILE ORGANIC DATA SUMMARY
PELHAM BAY SR1
92C4087
Location; BACKGROUND
Sample I3:] SRI-10 SRI-11 SRI-12 SRI-13
Date:| 3/31/93 4/1/93 - 471493 4/1/93
Matrix:|  soil soil soil soil
Units:| ug/kg ug/kg ug/kg ug/kg
Depth:| 04" 0-4" 0-4" 04"

i
Acenaphthylene 610 200 T
Acenaphthene '

Fluoreng '

{{Phenanthrene 870 600
Anthracene 130 J 160 J
Fluoranthene 2700 100 ¥ 1300
Pyrene 2100 <100 T 1100
Benzo(a)anthracene 1400 580
Chrysene 1800 710

“Benzo(b)ﬂuoranthene 690 J 7 1300 J

IIBenzo(k)fluoranthene 4100 1400
Benzo{a)pyrene 1900 1000
Ideno(1,2,3-cd) pyrenc 360 J
Dibenzo(a,h)anthracens 160 T
Benzo(g.h.i)perylene

e 3
Dl-n-butylphthalate
Butylbenzylphthalate
Bis (2-Ethylhexyl) phthalate

1|4-Nitf0phenol
||Pentachlorophenol

Page 4 of 6




M

T N T N

SOIL - PESTICIDE/PCB DATA ANALYSIS
PELHAM BAY SRI

Location: AREA 1
Sample ID:} SRI-1 SRI-IRE SRI-2 SRI-3 SRI4
Date:| 4/1/93 4/1/93 4/1/93 4/1/93 4/1/93
Matrix:|  soil soil soil soil soil
Units:| ug/kg ug/kg ug/kg ugkg uglkg
Depth:] 04" - 04" 0-4* 04" 0-4"

TABLE 5

92C4087

Location: AREA2 , :
Sample ID:|| SR1-5A SRI-5B SRI-6A SRI-GB SRI-7TA -~ | SRI-7B | SRI-8A SRI-8B SRI-9A SRI-SB SRI-DUP
Date:|} 3/31/93 3/31/93 3/31/93 3/31/93 3/31/93 3/31/93 3/31/93 3/31/93 3/31/93 3/31/93 4/1/93
Matrix:f soil soil soil soit soil soil soil soil sail * soil - sbil
Units:| ug/kg ug/kg uglkg ug/kg ug/kg ug/kg uglkg uglkg ug/kg “ughkg ug/kg
Depth:f| 0-4" 0-4" 04" 04" 04" 04" o4" 04" 0-4" 04" 0-4"
T =
4.4'-DDT.. : L
Tull o e G PR D
Location: : - . BACKGROUND "
Sample ID:| SRI-10 SRI-11 SRI-12 SRI-13
Date:} 3/31/93 4/1/93 4/1/93 4/1/93 1
Matrix:i soil soil soil soil
Units:{ uglkg ug/kg uglkg ug/kg
Depth:] 04" 04" 04" 04"
I Pesticides
4.4'-DDT 130 J
| Total | z
DUP taken at location SRI-9B Checked by: CAH

DAJIBXIS

1

Page 1 of 1

5/26/93 1:16 PM
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TABLE 6

SOIL - INORGANIC DATA SUMMARY
PELHAM BAY SR1
92C4087
Location: . : AREA 1 AREA 2 L A : .
Sample ID:;| SRI-1 SRI-2 SRI-3 SRI4 SR1-5A SRI-5B SRI-GA SRI-6B SRI-7TA SRI-7B SRI-3A SRI-8B i} SRI-9A SRI-9B SRI.DUP
Date:] 4/1/93 4/1/93 4/1/93 4/1/93 3/31/93 3/31/93 3/31/93 3/31/93 3/31/93 3/31/93 3/31/93 3/31/93 3/31/93 3/31/93 4/1/93
Matrix:] soil soil soil soil soil soil soil . soil soil soil soil soil soil’ s0il soil «
Units;| mg/kg mg/kg mg/kg mg/kg mg/kg mgkg mg/kg mg/kg mg/kg mg/kg mg/kg mgkg mg/kg mgikg mg/kg
Depth:} 0-4" o-4" 04" 0-4" 04" o-4" 04" 04" 94" o-4" 04" 04" 0-4" 04" 04"
| Aluminum 13600 11000 5960 69230 7550 11000 7830 6340 8870 3900 6480 10000 6930 4630 4060
FAntinmny "‘ 12.6 : ] '
Arsenic 3.9 2.3 1.8 2.4 2.9 15 B 1.5 B 1.8 B 16 B 1.5 B 13 B
Barium 127 338 B 74.8 89.6 87 60 63.1 - 543 76.3 345 B 59.5 145 527 40.7 39.1 B
Beryllium 091 B - 0.83 2 1.1 B
Calcium 4950 - 13800 46700 7940 4880 3920 5300 '11~300 - 10800 5620 4300 11300 2940 9510 60400 -
ffChromium 45 45 15.1 23.5 24.8 241 38 20.5 22.1 7.3 24 308 20 13.1 15.2
[Cobalt 134 B| - 138 B 6.5 9.6 10.1 6.2 1B 5.9 7.9 47 B 75 B 97 B[ 172 B 43 " 43 B
|K)opper 29 Ul - 119 51.7 - 72.3 31.9 18.1 155 U 16.1 20.1 8.6 U 225 U 297 U| 177 U 19.2 287 U
Tron 21800 23400 13000 13900 19200 15400 17100 12300 16900 7450 20100 20500 . 18000 12200 11600
Fead 99.2 32.6 91.7 102 101 63.8 69.3 - 40,2 - 93.9 358 60.4 122 61 38.7 161
Magnesium 7070 L6470 19300 4550 3980 3510 45__70 © 6660 4120 3230 3310 6660 2760 6120 35600
[Manganese 309 217 258 367 263 231 262 197 251 106 252 407 182 189 207
{Mercury T 0.28 0.27 . 0.15
Nickel 826 | 157 13.9 22.5 23 22.1 23.7 12.4 17.7 10.7 19.2 25 483 13.7 107 B
|Potassium__ 2300 642 B 1050 1360 1410 899 1600 - 1120 1650 733 B| 1110 B| 2000 _ 873 B 658 728 B
Sodim 470 U| 2530 U 272 470 237 565 194. U 273 227 330 U 281 U 400 U 219 U 310 398 U
Varadium 41.2 375 30.3 3L5 29.8 32.2 30 25.1 28.4 12.5 24.6 39.7 30.7 19.2 19.5
||Zinc 1060 197 785 1710 168 81.7 98.5 64.6 128 364 U 88.2 177 87.9 81.2 85.2
Page F of 2 ]

5/26/93 1:18 PM
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TABLE 6
SOIL - INORGANIC DATA SUMMARY
PELHAM BAY SRI
92C4087
Location: BACKGROUND
Sample ID:[ SRI-10 SRI-11 SRI-12 SRI-13
Date:i 3/31/93 - 4/1/93 4/1/93 4/1/93
Mafrix:] soil soil soil soil
Units:{ mg/kg mg/kg- mgfkg mg/kg
Depth:| 04" 04" 04" 0-4"
Aluminum 14100 13200 14200 14200
Antimony
Arsenic 52 43 13 5
Barium 67.7 61.4 103 136
Beryllium - 1.2 B - 093 B 1.3 B
Calcium 1530 1120 15500 6730
Chromium 30.3 30.8 227 384
MCobalt 92 B| 83 B 8.5 B "9 B
Copper 330U 376 U 52 U . 413 U
Iron 18400 16600 20500 18200
Lead 132 112 413 204
IIMagnesium 3370 2940 3830 5300
lManganese 394 367 485 355
Mercury 0.16 0.35
Nickel 394 33.7 22.6 42
Potassium 1050 B 593 B 1160 B 1400
Sodium 3717 U 133 U 211 U 875 U
Vanadium 58.6 42.4 50.9 51.2
Zinc 91.3 96,9 247 154

Notes: B = detected above the Instrument Detection Limit
but below the Contract Detection Limit

U = Compound Detected in Blank

Page2of 2

Prepared by: DAJ
Checked by: PGN

-

5/26/93 1:531 PM



s

" Flie nome: H\PELHAWNFIG-7.0WG Lot adited: 93/D5/24 © 1142

LEGEND

® SRi-1  APPROXIMATE LOCATION OF
SOIL SAMPLE

NOTES:

{. UNITS ARE ug/kg.
2.0N SITE SAMPLES: SRI-5A THROUGH SRI-2A.

3.0FF SITE SAMPLES: SRI~1 THROUGH SRi—4,
SRI-58 THROUGH SRI—98. ,

4. COORD[N'ATES AND BEARINGS IN BRONX HIGHWAY DATUM.

5.ELEVATIONS ABOVE BRONX DATUM = 2,608 FEET
ABOVE MEAN SEA LEVEL.

£.CONTQUR INTERVAL = 40 FEET,

MAP_ SOURCE:

GABRIEL E} SENIOR, P.C.
SITE SURVEY, 1992
WCCI FIELD' SURVEY 3/31/93.

0. 200 400 . - 800 FT

.
.SCALE -

SR SHALLOW SOIL SAMPLING LOCATIONS
SHOWING CONCENTRATIONS OF VOLATILE
ORGANIC COMPOUNDS
PELHAM BAY LANDFILL
BRONX, NEW YORK

WOODWARD-CLYDE CONSULTANTS, INC.

CONSULTING ‘ENGINEERS, GCEOLOGISTS AND ENVIRONMENTAL SCIENTISTS
. WAYNE, NEW JERSEY

DR.BY

MG . SCALE " AS SHOWN PRGJ. 92C4087

CK'D.BY

PGHN - . QATE MAY 24 1993 FIG.NQ.




_ SRi-1 l
PAHs } 100
W - '—"1- LEQquD
) SRI--2 - wetam : .
16 = . ® SRI-1  ARPROXIMATE LOCATION OF
PALATES ' | 160 % ! SOIL SAMPLE -
I SRI-3 SRI-2 py
PAHs KEFZE] Sl 7 B -
— < SRI- . NOTES:
[_ =y | A 1.UMITS ARE ug/kg.
L —]- SRI—4 2.0N SITE SAMPLES: SRI~5A THROUGH SRI—9A.
PAHs 540 - Lo, S
PHTHALATES 14301 4 " . 3.0gF SITE SAMPLES: SRI—1 THROUGH SRI-4,
- - y - : SRI-58 THROUGH SRI-98,
- - r e
" 4 - -I_ y . 4.COORDINATES AND BEARINGS IN BRONX HIGHWAY DATUM.
T~ ) e 5.ELEVATIONS ABOVE BRONX DATUM = 2.608 FEET
[~ l A, ~, 17 ABOVE MEAN SEA LEVEL
) APy RIer-LT 6.CONTOUR INTERVAL = 40 FEET.
~ - ” e} -
- O Sukk
— W' TNk __ SRI-5A
_SRI-6A ) Y FAHs : MAP SOURCE:
PAls 390 PN PHTHALATES GABRIEL E, SENIOR, P.C.
— PHTHALATES _} ve b= SITE SURVEY, 1992
RIS . © WCQ! FIELD SURVEY 3/31/93,
SRI-5B ‘ AWRTRON) s SRi~DA
.Pﬁ.Hsl 15,240 - . :SB’\_QA PAHs i - 4,130
B R e\ o
- = - - . = ' :
. ~ _SRI-7B > U'_,_e —_— -
8 = = SRi-88 sgx 8 =, E R i .
o o - e l —_— 0 200 400 ‘800 FT
8 z L | ———
§ SRI-78 N - =7 . , : SCALE
PAHs 25.370 e I - IR
% PHTHALATES 220 - Y- | .
3 - | - prrares " SRl SHALLOW SOIL SAMPLING LOCATIONS
—. = - _ SHOWING CONCENTRATIONS OF SEMI-VOLATILE
SRI-BB - SRI-84 PAHz , | 5,910 _ :
2 N o el e rry M , — [ | ~ ¢ ORGANIC COMPOUNDS
g N PHTHALATES 1'20 PHTHALATES 1 e30 o ) - PELHAM BAY LANDFILL
< . —t : : BRONX, NEW YORK
g ; _, WOODWARD-CLYDE CONSULTANTS, INC.
= _ : 4 CONSULTING: ENGINEERS, GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS
£ ¥ NEW YORK, NEW YORK
: DR.&Y MG SCALE . AS SHOWN PROJ. 82C4087
E CK'D.BY psn | oaTE MAY 24 1993 FIGANO. 8




by

‘1
N

e )

k)
n

‘Total PAH s

Total Phthalates

Total Phithalates

olice
kS Firiné&#ﬁgange

Chimney Sweeps. ,'E: A
Island€gF

Ek,:cademy .

Rice =

Stadium | Lotal PAHs

Total Phthalates

=

]

NOTE.
UNITS ARE ugrkg.

MAP SOURCE:
FLUSHING, N.Y. USGS QUADRANGLE MAP, 1879,

BACK:
SEMI—V'

GROUND ANALYTICAL RESULTS
OLATILE ORGANIC COMPOUNDS

PELHAM BAY LANDFILL
BRONX, NEW YORK

WOODWARD —CLYDE CONSULTANTS, INC.
CONSULTING ENGINEERS, GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

NEW YORK, NEW YORK

DR. BY:

KIF

SCALE: AS SHOWN PROJ. NO.; 92C4087

CK'D BY:

DAJ

DATE: MAY 19, 1993 | FIG. NO: 9 -




SRI-1
CHROMIUM 45 -
' COBALT 134 B .
RON 21800 I o
MAGNESIUM 7070 " Wﬂl
NICKEL 82.6 I - = i
POTASSIUM 2300 e = - & i
ZINC 1060 l % 163
SRl=2 g :-5
COBALT 138 B - - v LEGEND
| COPPER 118 B l , - ] @ SRI-1  APPROXIMATE LOCATION OF
| IRON 23400 - T - . SOIL SAMPLE
MAG&!ESIUM 8470 SRI-1v - :
SODIUM 2530 U - et -
-~ r 4 -
== - /7 y 1 UNS ARE /&
CALGIUM 45700 NSRD Y. - - ' - meske.
MAGNESIUM | 19300 |~ - ~ T = 2. ON SITE SAMPLES: SRI—5A THROUGH SRI-9A.
' ZING 765 - | SRI=3 ; ‘
— . - — T D 3. OFF SITE SAMPLES: SRI—1 THROUGH SRI—4,
14 - | SRI-58 THROUGH SRI-98.
e - SR 4, COORDINATES AND BEARINGS IN BRONX HIGHWAY DATUM
COBALT T86E - B . .
COPPER 723U L T . 5. ELEVATIO?S ABOVE BRONX DATUM = 2,608 FEET
NG pE . ! ABOVE MEAN SEA LEVEL,
- - - . - 8. CONTOURHNTERVAL 40 FEET.
3 7. ONLY VALUES >200 ppm WERE REPORTED FOR LEAD.
Tuh 8. B=REPORTED VALUE IS ACCEPTABLE (REPORTED VALUE
k- _ LESS THAN THE CRDL (CONTRACT REQUIRED DETECTION
= - LIMIT) BUT GREATER THAN THE IDL (INSTRUMENT
: - DETECTION LIMIT).
. 9. ONLY SAMPLE CONCENTRATIONS WHICH EXCEED THE
‘ . : MAXIMUM 'BACKGROUND CONCENTRATIONS FROM THE
. _ SRI-5A BACKGROUND SOIL SAMPLES ARE SHOWN.
sm—“ N SOBALT : 0. U= COMPOUND DE IN FI
| [Foresm I 7500 | roTASSUN pyrra b SRI~7A 10. U= COMPDUND DETECTED IN FIELD BLANK.
- — T POTASSIUM {
[ VANV N N \\ - - VI _
SRI-56 - . MAP SOURCE;
- . I =] SRI-84 =
ANTIMONY .| 1268 NCR SA ' GABRIEL E, SENIOR, P.C.
-3 PR\ vl sm—sa'g SR"“ e ‘ WCC! FIELD ‘SURVEY 3/31/93.
= - T AN T , :
; k MAGNB{UM SR' 63 ' 6880 . - SRI"B.B R - 7 - - - Hﬂﬂo - -‘ i
8 o : ' - SR( — ~ ] 0 200 400 800 FT
8 ) - e S —
@ ) ‘ : SCALE -
SRI-6B , — SRi SHALLOW SOIL SAMPLING LOCATIONS
E_ g T s T —— SHOWING CONCENTRATIONS OF
e COBALT 9.7 B ; i - INORGANIC CONSTITUENTS
_ g MAGNESIUM 6660 ND PELHAM BAY LANDFILL
! g FOTASSIUM 2000 . BRONX, NEW YORK
: g WOODWARD-CLYDE CONSULTANTS, INC.
3 CONSULTING ENGINEERS, | SEOLOCISTS AND ENVIRONMENTAL SOIENTISTS *
! % DR.BY MG SCALE AS SHOWN PROJ. 92C4087
- ol CK'D.BY PGN BATE MAY 11 1203 FIG.NO. 10




7 TN W W= .
o - 3 - . .

DOSTAVS

SRI-11
Aluminum 13200
- ) Arsenic 43
Barium 61.4
Calcium 1120
| {Chromium 30.8
Cobalt 83B
376U
16600
112

2940

367

337

593 B
138U
42.4

ere——

NOTE.

UNITS ARE mg/kg. -

U = COMPOUND DETECTED [N FIELD BLANK.

B = REPORTED VALUE IS ACCEPTABLE
{REPQRTED VALUE LESS THAN THE

CRDL (CONTRACT REQUIRED DEVECTION

LIMIT) BUT GREATER THAN THE IDL

{INSTRUMENT DETECTION LIMIT)].

MAP SOURCE:
FLUSHING, N.Y. USGS QUADRANGLE MAP, 1879.

BACKGROUND ANALYTICAL RESULTS
INORGANIC CONSTITUENTS
PELHAM BAY LANDFILL
BRONX, NEW YORK

WOODWARD — CLYDE CONSULTANTS, INC.

CONSULTING ENGINEERS, GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS
NEW YORK, NEW YORK

DR. BY: KJF SCALE: AS SHOWHN PROJ. NO.: 92C4087

CK'DBY: DAJ DATE:  MAY 19, 1983 | G NO: 11.
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sPotice Azademy

¥ FiringRange =

.

N, Stadium

7 %N

- .

BACKGROUND ANALYTICAL RESULTS

S T PELHAM BAY LANDFILL
BRONX, NEW YORK

NOTE: WOODWARD —CLYDE CONSULTANTS, INC.
UNITS ARE ug/fkg. _ CONSULTING ENGINEERS, GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS
_ - - MEW YORK, NEW YORK
d  map source: DR. BY: KJF SCALE:  AS SHOWN | PROJ. NO.: 92C4087 -
L TLUSHING, N.Y. USGS QUADRANGLE MAP, 1979. CK'D BY: DATE:  MAY 19, 1993 | FIG.NO: 12 °




Appendix E

Remedial Investigation Report -
Groundwater Tables and Figures
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Table 4-19 :
Monitoring Wells - Volatile Organic Compounds Data Summary
Pelham Bay Landfili
Bronx, New York

—|

MW-103 | MW-104 | MW-105 | MW-106 | MW-107 { MW-109 | MW-110 | MW-111 | MW-112 | MW-113 |MW-113B
date:{ 28-Jul-92 | 30-Jul-92 | 28-Jul-92 | 29-Jul-92 | 8-Aug-92 | 28-Jul-92 | 29-Jul-92 j 30-Jul-92 | 28-Jul-92

MW-114 [IMW-114B| MW-115 |MW-115B|MW-115BP| MW-115P | MW-116 |[MW-116B| MW-117 | MW-117B
28-Jul-92 | 5-Aug-92 | 30-Jul-92 | 30-Jul-92 | 31-Jul-92 | 31-Jul-92 | 14-Aug-92}12-Aug-92| 3-Aug-92 | 7-Aug-92 | 31-Jul-92 | 7-Aug-92

1,1-Dichloroethylene
1,2-Dichloroethylene 17J
Chloroform .

ethylene chloride 2 BIR# 2 BIR# 2 BIR# 12 BIR# 2 BIR#
Tetrachloroethylene
Trichlorocthylene

2BIR#| 3IBIR# 2BIR# 1BJ 3BIR# 3 BIR# 2 BIR# 12 BR#

4 J 15 BIR# 9BJR# 9 BR# 2 BIR#

2-Butan

|12-Hexanone
2-Propanone
4-Methyl-2-pentanone

x

TOtB.[ e ':'-\;5-
e T R TR =

B

a1

Notes: All concentrations in micrograms per liter (ppb) : S Prepared by: SMM
Blank indicates compound was not detected ' : . Checked by: TRP
Totals do not include compounds with "R#" qualifier 92C4087
B = Blank contaminant ) :

D= Resultreported from a diluted sample or sample extract

E = Estimated value (Reported concentration exceeded the calibration range)
J ==FEstimated value

R# = Negated

 SMMOKBEOW2C408NGRNDWATRIGWVOA XLS Pagelof 2 10:11 AM 2/11/93



Table 4-19

Monitoring Wells - Volatile Organic Compounds Data Summary

Pelham Bay Landfill
Bronx, New York

MW-118 | MW-118B | MW-119 | MW-119B] MWI119BD

MW-120

MW-120B

MW-120H/ MW-120L

MW-121

MW-121B

MW-122

MW-122B

MW-123

-‘MW-124

MW-124B

MW-125

MW-125B | MW-126

29-Jui-92

6-Aug-92 | 5-Aug-92 | 7-Aug92 | 7-Aug-92

- date:

4-Aug-92

4-Aug-92

20-Aug-92

20-Aug-92

4-Aug-92

4-Aug-92

4-Aug-92

6-Aug-92

29-Jul-92

3-Aug-92

3-Aug-92

30-Jul-92

30-Jul-92 | 6-Aug-92

1,‘i-D1chloroethylcne

,E,Z-Dichloroeﬂlylene

17J

Chloroform 117]

207

{Methylene chioride 120 BR# 150 BDIR#

12 BIR#

12 BIR#

1 BIR#

11 BJR#

99 BIR#

3 BIR#

[|Tetrachloroethyiene

|Trichlorocthylene

s, K DB RRtet i R SIRSA 1o s S S S Dl B MO o o R R e i iy SRS

Totalf: i el Lab Saa e e e e e s ey

R b o L S B R B S Bnnn] e S RN ‘:Rm:-r..-..-.«:-:.«.-.-\-%a-.-..‘:’o R e e e S e ]
e AT
S
S e 5 iy e

2-Hexanone

!
2-Propanone i 1700 B
|

18 20B

2100 BJ

120 ¥

26

4-Methyl-2-pentanone

& SOOI 0NE R Al ERO e R oo i, 2
T '9”-'-1%?*"“ ] e et e
mé gg-&-,x G st e o BB LR b
g A T .-'t. .ﬂmﬂ.‘- T W\. T SR
o N B w-,.-.{ \a«ﬁ-{\s AR

e B AT

R
B
£

c
G
i
i

5

oo

W

e e
ek & S EEEeE

e

Ssstaonion

R

Lmene

3

37 |3

4]

37

Jorobenzene

14 17

25

46

“Etﬁylbenzene

=]

7

5]

517

. Toluene )

- 11

ylenes (total) .
: ' - Totdlfere i m

3 R

e A et

i3 et
2 ol oo Wl b

":mnom

14

Carbon Disulfide

Total

Notes:’

. s . : T
s S SRR e s : 3 : 2 7 ; z i
GandTotalf 0 i iie 2 = L R g S e 2 e b

All concentrations in micrograms per fiter (ppb)
Blank indicates compound was not detected Prepared by: SMM
Totals do not include compounds with "R&" qualifier Checked by: TRP
B = Blank contaminant , ' 9204087
D=letrepomdﬁomadilmdsampleorsampleeﬂmd
E=Estimatedvaluc(choﬁedoonoenﬁaﬁonemwdedthzmﬁbmﬁonrmge) -

J=Fstimated value ’
R# =Negated '

SMMOKBEOW2C408 TIGRNDWATR\GWVOAXLS
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_ Table 4-20 .
Monitoring Wells - Semi-volatile Organic Compounds Data Summar}"
. Pelham Bay Landfill
Bronx, New York

—

MW-103 MW-104-{ MW-105 MW-106 MW-107 MW-109 MW-110 | MW-111 MW-112 MW-113 { MW-113B | MW-114 | MW-114B| MW-115 | MW-115SBRE [ MW-116 | MW-116B
date;] 28-Jul-92 | 30-Jul-92 | 28-Jul-92 | 29-Jul-92 | 3-Aug-92 28-Jul-92 | 29-Jul-92 | 31-Jul-92 | 28-Nul-92 | 28-Jul-92 | 5-Aug-92 | 10-Aug-92| 30-Jul-92 | 31-Jul-92 | 31-Jul-92 | 3-Aug-92 | 7-Aug-92

—

2-Methyinaphthalene ) S 33 J : 27
Acenaphthene 417 18 37 7 : 87
"Acenaphthylene . '
J|Anthracene 87
Benzo(a) anthracene 27
Chrysene - ' ] _ ‘ ]
Dibenzofuran 12 . ’ _ o : . ' ‘ ; 37 |
Fluoranthene i 27 10 : . ' ~
Fluorene ' 37J ) ' l
Naphthalene 87 : ’ _ 87 "
Phenanthrene . ‘ - - |
Pyrene ' .

. Toll v T e
2-Methylphenol i ‘ "
2,4-Dimethylphenol 73

e

e

4-Methyiphenol :
! . S e — _— _— —— - - ! NV T—————— W—
Totalf = e - : : S e e T

PRBE o AR 5 %
SRR A

A

Bis(2-Ethylhekyl) Phthalate | T 43} B , : S , |
©-n-butyl phthalate 3 IRE ‘ SBIRE 37 TEIRE| 4 BIRA ' 3 BIRE ' , 73
Di-n-octyl phthalate ' ' - ' -

Toml %25 : e 3 R s CErR R e 2 S R ORI : SRR S PRy X = e B o D oS AL s 528 AR SRR
a) 23 -
RS

is(2-Chloroisopropyl) ether ' - . 47 | - 37 ;
_ . Total[} T T N

L 4-Dichlorobenzene T : | ' — . ¥
Total L ‘ e S I 0 S

_ i\T—NitroséEi—n—ﬁr;ﬁ;lamm' ]

N-Nitrosodiphenylamine

Notes:  Allconceatrations in micrograms per fter (ppb) . L L . Preparedby: CLH
Blank indicates compound was not detected : ' : - Checked by: TRP
Totals do not include compounds with "R#” qualifier , . . ) 9204087
B = Blank contaminant , |
J = Estimated value
RE = Reamalysis .
R# =Negatedresult
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Table 4-20
Monitoring Wells - Semi-volatile Organic Compounds Data Summary
Pelham Bay Landfill
Bronx, New York

MW-117 | MW-117B | MW-118 | MW-118B| MW-119 | MW-119B | MW-120 | MW-120B | MW-121 | MW-121B| MW-122 MW-122B MW-123 | MW-124 | MW-124B MW-125 i MW-125B | MW-126
31-Jul-92 | 7-Aug-92 | 29-Jul-92 | 29-Jul-92 | 5-Aug-92 | 7-Aug-92 | 4-Aug-92 | 4-Aug-92 | 4-Aug-92 | 4-Aug-92 4-Aug-92 | 6-Aug-92 29-Jul-92 | 3-Aug92 | 3-Aug-92 30-Jul-92 | 30-Jul-92 | 6-Aug-92
2-Methylnaphthalene - 27 47 s 67
Acenaphthene 47 2] ‘ _ 8]
Acenaphthylene : 271 '
Anthracene 37 271 ' 57
Benzo(a) anthracene _ ' 317
Chrysene ' : - 3]
Dibenzofuran : o _ _ 5]
Fluoranthene : : : ) 37 10]
IFluo_rene i - _ 3)
Naphthalene ' , 417 35
l henanthrene: ' : 7
yrene : '
Towl e e
~ 12-Methylphenol ' 51
{12,4-Dimethylphencl 68
4-Methylphenol _
- o Total : : ; 7 g w'm@'."'..r:'f.:;: e B AT ¢$f:°’ SRR J S j, : T : -o- o .\; S = ; ’3&9
lBis(Z-Ethy exyl) Phthala : : 287 - 177 6J 271 ' ‘ ) . 38 |
i-n-butyl phthalate 27 - 47 . - | 1 27 273 ; 2 BIR# |
Di-n~octyl phthalate _ . ' | _ _ ' ! - _ - _ . 10)
) e 1

Notess Al concentrations in micrograms per liter (ppb) : S X B L ' _ ' , A ' Prepaccd by: CLH
Blank indicates compound was not defected , _ - Checked by: TRP
Totals do not include compounds with "R#" qualifier o o . 92C4087
B = Blank contaminant - '
J = Estimated vatue )
RE = Reamalysis _

R# = Negated result

SMMOKBEMNS2C408NGRNDWATRVGWBNAXLS : ) ' ’ Page2of 2 ' C 10:12 AM 2/1193



: Table 4-21 :
" Monitoring Wells - Pesticides and PCBs Data Summary

Pelham Bay Landfill

Bronx, New York

I MW-103 MW-104 | MW-105 | MW-106 | MW-1064R | MW-107 | MW-109 MW-110AR | MW-111 MW-112 MW-113 |MW-113B] MW-114 |MW-114B| MW-115 | MW-115B | MW-116 | MW-116B
I date:|  28-Ful-92 | 30-Jul-92 | 28-Jul-92 | 29-Jul-92 | 29-Tul-92 | 3-Aug-92 | 28-Tul92 29-Tul-92 | 31-Ful-92 | 28-Jul-92 28-Tul-92 | 5-Aug92 | 10-Aug-92 | 30-Jul-92 | 31-Jul-92 | 31-Tul92 | 3-Aug92 | 7-Aug-92
4,4-DDD 0.013 IV 0.012 [ 0024V ' 0.015 J - : -
“4,4'—DDE 0.013 IV 00157 | 00671V 0.027 JV[ 0011V 00117 ° 0.014 J
lialpha-BHC 01V 0.02 JV 0032 J
Halpha-Chlordane | 0.056 JV
ldelta—BHC 00177 | 0068 V 0.058 VR# 0.018 JVR# 0.027
|[Dieldrin 018 V 00063 J 047V 0.04 IV 0.011J 0.042 IV 0.033 TV 0.044 7
Endosulfan 1T 21V 0053 TV
ndosulfan sulfate]  0.04 BIVR# 0.051 BIVR# 0.047 BIVR# 0.031 BIVR# 0.011 JR#
|iEndrin . ' 0.023 IV -
ndrin ketone -
gamma-BHC
ethoxychlor 027 IV 0.15 IV
PCB-1016 03847
CB-1260 17
I - MW-117 |MW-117B| MW-118AR | MW-118B] MW-119 |MW-119B] MW-120 MW-120B | MW-121 | MW-12IB MW-122 | MW-122B] MW-123AR | MW-124 | MW-124B| MW-125 | MW-125B| MW-126 |
date:]  31-Jul-9Z . | 7-Aug92 | 29-Tul-92 | 29-Jul-92 | 5-Aug92 | 7-Aug-92 | 4-Aug-92 4-Aug-92 | 4-Aug92 | 4-Aug-92 4-Aug-92 | 6-Aug92 | 29-Tul-92 | 29-Jul-92 | 29-Tul-92 | 30-Ful-92 | 30-Jul92 | 6-Aug-92
4.4 DDD ' ' 001131V | . 0.037 IV i ' o i ' ' — ‘
44 DDE_ 0.013 7 0.017 IV 0052 7
alpha-BHC 0.011 JV 0.0082 J 0.0093 IV
jialpha-Chlordane . '
0.011 BIVR# 0.027T
0.014 ] 0.037 ' 0.0917
- 0.059 JR#. 0.0367 0.0527 0.011 TVR#| "
0.057 1
: 0.0377
0417
|
Notes: Al concentrations in micrograns per fiter (ppb) Prepared by: CLH
Blank indicates compound was not detected Checked by: TRP
AR=Archived portion of sample reanalyzed 92C4087
B~=Blank contaminant Co :
J = Estimated value
R# = Negated result _
V = Reported resulis for this compound could not be verified during data validation
SWQKBEOWOS?\GRNDWATR\GWPESTJ{IS Pagelof 1 10:12 AM 2/11/93



Monitoring Wells - Inorganics Data Summary

. Table 4-22

Pelham Bay Landfill
Bronx, New York
|| : MW-103 MW-104 MW-105 MW-106 MW-107 MW-109 MW-110 MW-111 MW-112 MW-113 MW-113B MW-114 MW-114B |
date: 28-Jul-92 30-Jul-92 - 28-Jui-92 29-Tul-92 3-Aug-92 28-Jul-92 29-Jul-92 31-Jui-92 28-Jul-92 28-Jui-92 5-Avg-92 10-Aug-92 30-Jul-92
Aluminum 460 874 ) 30300 N 305 1170 351 156 B 9510 3460 N 2040 1080
Antimony 512 B 56.3 BIR# 52.5 BIR# : |
Arsenic 72 BI 13.4 2.3 BW 10,1 B : 62 B 2B 3.7B - 62B 15817 1.8 BJ- "
arium 57B 983 1030 946 908 EN 167 B 539. ‘129 B 891 393 1110 EN 164 B 210
|Beryllium ' 06 B ‘ l
Cadmium 9.6 0.6
Calcium 259000 122000 57700 147000 79900 E 100000 180000 150000 87400 99900 437000 E 53600 338000
Chromium 110 312 56 165 | 254 18.6 13.7 39.9 232 36.5 ||
Cobalt .. 16 BIR# - 399B 83B 423 BINR# 78.7 29.2 BIR# . 244 B 232 B 59N 19.3 BIR# 8 BIR# I
Copper 590 506 S 471 182 173 13.3 BIR# 525 20.7B 61.9 439 771 73 B
Cyanide 10.8 ’ 246 226 . '
"Iron 2166 - 6110 11200 15100 62600 E 657 9770 19200 11900 18800 10300 E 12100 1210
[[Lead 40.2 519 65.1 S 9.5 B+ 36317 : 68.3 2.8 BIR# 7.7 26.2 8 30.3 36B 12 B "
||Magnesium 921000 252000 44300 296000 104000 43700 288000 201000 50800 45800 220000 54500 56500 ||
||Manganese 162 111 “75.8 98.8 2030 E 5100 - 121 8920 630 3060 24500 E 691 147 ||
Mercury 1.2 0.2 BJ I
.{ ||Nickel . 26 BY 73.3 149 B 246 483 183 B 227 - 106 182 267 674 J ||
I{Potassium 300000 331000 563000 309000 84300 5850 170000 97000 129000 94400 - 50200 243000 17100
. ISelenium 136 BN . . : o ' ' ,
Silver 8.6 BNWIR# 48 B 4.1 BNJR# "
Sodium 18764000 3053000 3154000 3836000 566000 116000 3150000 2268000 316000 . 428000 790000 709000 .| 1151000 "
Vanadium 578B 244 869 102 109 : 463 B 96 B. .52B 23.7B 14.5 BIR# 338B |[
Zinc 70.2 45 139 439 141 E 349 99 159 BIR# 24 4 IR# 39.9 _B89E ‘173 B 28.2 i
Notes: All concentrations in microgram per liter (ppb) Prepared by: CLH
Blank indicates compound was not detected ) Checked by: TRP
B=Reportedvalueisacoephble.kﬂpoﬂedvaluciél&thantheCRDL(conkactRequiredDetectionljmit)bNgwaterthautheIDL(InsuumanDdédimﬁmﬂ) 92C4087
E = Estimated value due to matrix interference
J = Estimated value. :
-N= Estimated value (Spiked sample recovery was not within quality control Timits) P
R = Rejected result '
R# = Negated result -
8 = Reported value is acceptable. Rapoﬁedvalucwasddumiuedbyﬂ:eMethodofStmdardAﬂdiﬁons(MSA)
W = Estimated value (Post-digestion spike sample resulis were reporied outside quality control limits, while sample absorbance is less than 50% of spike absorbance)
+ = Estimated valué (The correlation coefficient reported for the MSA is less than 0.995)
i
10:13 AM 2/11/93

SMMOKBEM92C408TV\GRNDWATR\GWMETXLS

Pagelof 3



Table 4-22
Monitoring Wells - Inorganics Data Summary
Pelham Bay Landfill
Bronx, New York

B = Reported value is acceptable, Repoﬁedw.luenslwnthantheCRDL(Conh‘aotRequu'edDetecllonhm:t)blngrcateﬂhanlheIDL(LustmmmtDetedmnImn)

E= Ewmatedvalaeduetommﬁmce ’
= Estimated value.

' N=Estimated value (Spiked sample recovery was not within quality control limits)

R = Rejected result
Ri# = Negated result

§ = Reported value is acceptable. Reported value was determined by the Method of Standard Additions (MSA)
W = Estimated valuc (Post-digestion spike saruple resuits were reported outside quality control limits, while sample absorbance is less than 50% of spike absotbanoc)
= Estimated value (The corrclation coefficicnt reported for the MSA is less than 0.995)

SMMOKBE(\S2C408T\GRNDWATR\GWMET.XLS

Page2ef 3

MW-115 MW-115B MW-115BP MW-115P MW-116 MW-116B MW-117 MW-117B MW-118 MW-1188 MW-119 MW-119B MW-120
date:]  31-Jul-92 31-Jul-92 14-Aug-92 12-Aug-92 3-Aug-92 7-Aug-92 31-Jul-92 7-Aug-92 29-Jul-92 6-Ang-92 5-Aug-92 7-Aug-92 4-Aug-92 '

Aluminum 19900 1390 487 B 873 B 3930 N 14000 ~ 6840 253 46200 7110 N 7320 3150 N "

Antimony .

Arsenic 23 B 16 B 28 B 212 79B 53.2 - 16.7 7.4 B+

Barium 551 572 575 154 B 60 BEN 367 746 272 199 B 1120 . 314 EN 313 731 EN

_ [Beryllivm 0.6 BIR# 09 B I

Cadmium . B 5.4 58N
.|Calcium 197000 376000 309000 147000 7740 E 360000 124000 199000 232000 2752000 40000 E - |2312000 98400 E II
[iChromium 92.3 83 B 9.9B 11.1 13.4 , 59.6 60.3 39.7 217 21.6 64.1 338
{|Cobalt 574 52.2 468 B 46.8 B 16.2 BINR# 392 B 81B 489B 18.3 BN 42.8 BNIR#
|[Copper 30.1 95.3 199.9 373 22.7 BIR# 70.7 74.6 155B 33 IR¥# 1130 44 TR# 297 40.3 IR# "

Cyanide ' 267 ,

Tron 40200 8400 389 689 E 6300 E 18400 22200 165 978 194000 17200 46800 13000 E "
[[Lead 1737 2.1BR# | 39 JR# 6.1 JR# 11.9 JR# 172 B 252 - 134 414 23.9
iMagnesium | 216000 289000 244000 177000 5290 6670 75900 144000 740000 1936000 §03000 894000 258000 i

Manganese | 10100 13800 9720 6370 554 E 286 1910 173 263 29600 1230 7700 316 E
lMercury 0.62 |
[[Nickel 328 283 248 176 254 BJ 164 4747 296 B 94.9 . . 73.117 |
{Potassium 77500 18500 16200 21200 2950 B 93800 165000 21900 344000 167000 312000 136000 684000 i
{{Selenium . . |
|Sllver 7.2 BNIR# 5.6 BNIR# 54B I
| 1215000 1312000 11070000 EY 986000 EJ 70000 93300 1000000 462000 7592000 3539000 7496000 6164000 5362000 |

2.8 B ' - 13.5B '
|Vanadmm 513 36B 122B 157B 477 B 376 B 81.2 120 3388 128 B 989 |
iZing 64.2 JR¥ 14.4 BIR# 65.1 49.1 15.3 BE 154 30.7 JR# 6.5 B 89.2 7110 142 3220 136 E
Notes; All concentrations in microgram per liter (ppb) Prepared by: CLH
Blank indicates compound was not detected Checked by: TRP
92C4087

. 10:13 AM 2711593 -



‘ Table 4-22
Monitoring Wells - Inorganics Data Summary

B = Reported value is scceptable. chottedvalu‘e is less than the CRDL {Contract Required Detection Limit) but greater than the IDL (Instrument Detection Litnit)

E = Estimated value due to mafrix interference

J = Estimated value,

N=Estimated vajue (Spiked sample recovery was not within quality contro! limits)

R =Rejected result
R# = Negated result

8 = Reported value is acceptable. Reported value was defermined by the Method of Standard Additions (MSA)
W = Estimated value (Post-digmidn spike sample results were reported outside quality control limits, while sample absorbance ts less than 50% of spike absorbance)
+= Estimated value (The cotrelation coefficient reported for the MSA is less than 0.995) ‘

SMMOKBE(O\92C408NGRNDWATR\GWMETXLS
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Pelham Bay Landfill
Bronx, New York
MW-120B MW-1200 |  MW-120L MW-121 MW-121B MW-122 MW-122B MW-123 MW-124 MW-124B - MW-125 MW-125B MW-126
" date:]  4-Aug-92 ' 20-Aug-92 20-Aug-92° 4-Aug-92 4-Aug-92 4-Aug-92 6-Aug-92 29-Jul-92 3-Aug-92 3-Aug-92 30-Jul-92 30-Jul-92 6-Aug-92 "
{|Aluminum 234 5347 1430 N 2300 N 941 N - 2450 11000 N 3670 N 3930 2010 3230 |
[|Antimony 55.5 BJ |
{lArsenic 45B , . 11 B 44B 219 33B 2.1 BW 45B 2.1B 7B 1.8 BJ 63.4
Barium 70 BEN 782 J 9731 437 EN 547 EN. 807 EN 441 111 B 218 EN 73 BEN 112 B 163 B 3090 "
Beryllium 45B 8.7 ] I
- [[Cadmium I 68 R . S2WRE | 75R !
Calcium 547000 E 94100 J 67100 J 60600 E 943000 E 158000 E 141000 35300 55400 54100 93100 1297000 19100
IChromium 2977 409 7 42.1 23.6 33.8 21 15.4 72.7 . - 266 15.7 1240 ,
{{Cobalt 13.8 BNIR# 67.6 60.8 42.2 BNIR# 138BNJR# | 457BNIR# | 344B 17 B 28.7 BNIR# 112 BNIR# | 233 BIR# 1223 BIR# 773 "
{[Copper 13.7 BIR# 32.5 4538 34.1 JR# 50.7 477 20.5 B 14.6 BIR¥# 75.3 BIR# 12.1 BIR# 1628 243 B 356 I
[[Cyanide - - ' | - _ - 304 |
fron 3760 E 3660 ET 6350 EJ. 8540 E 6450 E 63300 E 10800 4440 26600 E 4390 E 24200 10800 39400 I
Lead ' 29B 34 14.2 11.3 JR# 7.2 23.1 34B 6.1 16.1 + 423 i
Magnesium | 901000 255000 J 142000 J 275000 98200 319000 328000 23500 63500 3940 250000 829000 13700 (
Manganese 2200 E 678 3127 1640 E 117 E 6870 E 2220 2100 4310 E 936 E ~ 1040 2240 265 i
Mercury 0.26 0.39 024N - L1 {
Nickel 216 J 158 328 414 322 .65 168 304 126 J 213
[Potassium | 137000 558000 J 668000 J 246000 47500 100000 101000 5390 9790 17800 100000 93300 1431000
. |{Selenium . ' A . ‘ _ e
ISilver I _ T 35B 3.7B 54 B 7.1 BNIR# 5.7 BNIR+
{ISodium 7449000 4440000 F -~ [3567000 J 4242000 1224000- 1786000 2505000 36300 404000 10700 2449000 6909000 .| 6924000
Vanadium 5B 955 J 1370 § 19.7B 1L1B 166 B 9.9B 39B 298 B 143 B 119B 46 B 2860
_ |l§mc - 202 E ~66.6 EJ 1237 8.5 BE 375 E 30.7E 379 15.1 BIR# 488 E 534 E 206 50 1390
Notes: All concentrations in microgtam per liter (ppb) Prepared by: CLH
Blmkincﬁcatq:oompotﬁldwasmtddeoted Checkedby: TRP
9204087
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Table

4-23

Monitoring Wells - Conventional Parameters (Modified BMW List) Data Sﬁmmary
Pelham Bay Landfill
Bronx, New York

MW-115B

I MW-103 | MW-104 | MW-105 | MW-106 | MW-107 | MW-100 | MW-110 | MW-111 | MW-113 | MW-1138] MW.114 | MW-1148 | MW-115 | MW.1.35 DUF MW-115BP] MW-115F | MW-116 | MW-116B| MW-117
{ date:} 28-Jul-92 | 30-Tul-92 | 28-Jul-92 | 29-Jul-92 | 3-Aug-02 | 29-Jul-02 | 29-Tul-92 | 31-Jul-92 | 28-Jul-92 | 5-Aug-97 | 10-Aug 92| 30-Tul-92 | 31-Jul-92 | 31-Jul-02 | 31-Jul-93 | 14-Aug 92| 12-Aug-02| 3-Aug-92 | 7-Aug93 | 3170102
|[Alkalinity as Bicarbonate 225 2760 5880 2040 730 34 1064 1640 1350 .| 1470 2000 41 950 970 570 - 106 1480 1580
[|Alkalinity as Carbonate ] : ' , . 730
Ammonia Nitrogen 486 | 320 234 159 64 3.00 113 82.9 718 6.7 240 0.37 59.6 60.8 2.95 017 221
Chemical Oxygen Demand | 258 J| 997 3250 7247 177 3947 421 J| 181 517 509 . - 7 28 1
[{Chloride 14700 3720 6040 4270 J 730 468 5120 3160 514 1130 638 2460 2110 1950 2440 2550 2170 30 7105 1990
Nitrate Nitrogen 0.22 0.33 0.23 0.04 1.81 0.05 ' 0.02 0.02 0.04 0.03 0.03 0.11 0.104 0.02
Sulfate 1490 356 277 542 - 224 125 435 315 102 69 55 177 120 110 158 80 42 128
otal Dissolved Solids 26000 9230 | 10500 | 9870) | 2250 1170 10540 | 6920 1620 4270 2680 | 5320 4700 4680 6370 304 1130 3710
Total Kjeldahl Nifrogen 937 J| 451 J| 10107 3357 68.7 0367 168 T 134 156 J 52 372§ 11 3] 736 7 852 0.28 0.72 381 |
IL MW-117B | MW-118 [MW-118B] MW-119 | MW-1195 | MW-115D| MW-120 | MW-120B | MW-120H| MW-120L | MW-121 | MW-121B| MW-122 | MW-122B | MW-123 | MW-124 | MW-124B | MW-135 [ MW-io55] [ MW-126 ||
' - __date:] 7-Aug-92 | 29-Jul-92 | 6-Aug-92 | 5-Aug-92 | 7-Aug-02 | 7-Aug92 | 4-Aug92 | 4-Aug-92 |20-Aug-9220-Aug-92 | 4-Aug92 | 4-Aug 92 | 4-Aug-92 | 6-Aug-92 | 29-Jul-97 | 3-Aug92 | 3-Aug-92 | 30-Jul02 | 30-Jul92 | 6-Aug-92 |
{{Alkalinity as Bicarbonatc 332 924 35 574 190 594 5050 724 2780 60 1780 2370 1100 70 69 | - 1560 1030 1346 |
" Alkalinity as Carbonate 10 ' : 6 900 "
(Ammonia Nifrogen 96.8 1.83 40.6 3 37.9 604 3.28 91.8 6.9 0.93 0.34 0.52 1260 |
Chemical Oxygen Demand 480 J| 1380 3| 620 J| 635 2360 | 628 7 997 170 J| 805 436 J] 580 3| 8170
Chloride 2150 10570 10460 3| 11240 11740 11360 5320 13560 5500 3740 4980 3216 | 1340 3050 1| 179 590 11 2940 11980 | 5140 Jj
JINitrate Nitrogen 0.084 23 0.23 _ 0.24 - | ' 0.01 \ f
Suifate 149 | 594 599 | 1680 520 1720 713 494 . 336 364 86 98 - 30 102 60 161 408 I 759 |
Total Dissolved Solids 3110 24500 | 24250 25200 27100 25300 15200 28300 13000 7380 5730 8640 334 | 1410 194 | 7360 26300 12200 ||
ITotal Kjeldahl Nitrogen 0.29 51 3| 427 526 3.83 1640 | 495 132 24 351 | 249 032 ] 037 107 3] 979 J| 1200 |
Notes; All concentrations in milligrams per liter (ppm) Prepared by: CLH
Blank indicates compound was not detected Checked by: TRP
D = Laboratory QA/QC duplicate 92C4087
‘DUP = Duplicate sample
J =Estimated value
SMMOKBEOY2C408NGRNDWATR\GWPARMXLS Pagelof 1 10:13 AM 2/1193
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MW*—*TG:S ® MONITORING WELLS INSTALLED 1989
MW—1:{)8 ] MONITORING-WELL DESTF;\’OYED DURING IRM
PZ“,}B 4 PIEZOMETERS INSTALLED 1992
MW—113 & MONITORING WELLS INSTALLED 1992
MW-1168 G BEDROCK WELLS INSTALLED 1992
T§*1 @ TEST BORING ADVA“CED 1992
1 COORDINATES AND BEARINGS IN BRONX HIGHWAY
. DATUM, '

2. ELEVATIONS ABOVE BRONX DATUM = 2,608 FT
ABOVE MEAN SEA LEVEL. ,

3. CONTOUR INTERVAL = 5 FEET
4, ALL CONCENTRATIONS ARE IN ug/!

MAH'S — MONOCYCLIC AROMATIC HYDROCARBONS
HAC'S — HALOGENATED ALIPHATIC COMPOUNDS

MAP SOURCE:

ETTUNGER & ETTLINGER DRAWING NUMBER 87541
- ETTLINGER & ETTLINGER SITE SURVEY 1992,

0 350 700 FT
e
SCALE

MONITORING WELL SAMPLING LOCATIONS SHOWING
CONCENTRATIONS OF VOLATILE ORGANIC COMPOUNDS
PELHAM BAY LANDFILL
BRONX, NEW YORK

WOODWARD-CLYDE CONSULTANTS, INC.

CONSULTING ENGINEERS, GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS
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LEGEND:

Mw~103 ® MONITORING WELLS INST_'ALLED 1989
MW—-108 = MONITORING WELL DESTROYED DURING IRM
PZ-3B & PIEZOMETERS INSTALLED 1982 |
MW~113 &  MONITORING WELLS INSTALLED 1892
MW-.—ﬁéB % BEDROCK WELLS INSTALLED 1992
"Te-1 @ TEST BORING ADVANCED 1962
NOTES:
1. COORDINATES AND BEARINGS iIN BRONX HIGHWAY
DATUM.

2, ELEVATIONS ABOVE BRONX DATUM =
ABOVE MEAN SEA LEVEL.

3, CONTOUR INTERVAL = § FEET
4. ALL CONCENTRATIONS ARE IN ug/i

CH — CHLORINATED HYDROCARBONS
PC — PHENOLIC COMPOUNDS

"PAH'S ~ POLYNUCLEAR AROMATIC HYDROCARBONS
A/N — AMINES/NITROARENES

MAP_SOURCE:

ETTLINGER & ETTLINGER DRAWING NUMBER 87541
ETTLINGER & ETTLINGER SITE SURVEY 1992,

2,608 FT

0 350 700 FT
r— S ————
" SCALE

MONITORING WELL SAMPLING LOCATIONS SHOWING

CONCENTRATIONS OF SEMI-VOLATILE ORGANIC COMPOUNDS
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