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EXECUTIVE SUMMARY

ES.1 INTRODUCTION

The Taylor Lane Leaf Compost site, owned by the Village of Mamaroneck (Village),
is currently listed in the New York State Registry of Inactive Hazardous Waste Disposal
sites. In 1987, the Washington Housing alliance, a non-profit organization located in
Mamaroneck, New York, proposed to develop a Senior Citizens’ housing project on 1.85
acres of the site in the northeast corner. Under the requirements of pre-construction
standards (New York State Environmental Quality Review Act), a draft Environmental
Impact Statement (EIS) was completed by Malcolm Pirnie in July 1987 for the proposed
housing project. Discussions with the Village and nearby businesses during the preparation
of the EIS indicated that the site had been used as a landfill prior to 1970. As a result,
Malcolm Pirnie and the NYSDEC conducted field studies to assess the subsurface
environmental conditions on and adjacent to the proposed housing property. An
Administrative Order of Consent between the Village and the New York State Department
of Environmental Conservation (NYSDEC) was executed in August 1989 and set forth the
performance standards and schedule for work at the site. Extensive ground water, surface
water, soil and sediment sampling were conducted over a period to better characterize the
present site conditions, leading to the site being classified as an inactive hazardous waste
site.

The Village implemented Phase I of the remedial program in April 1990, and the
results were compiled by Malcolm Pirnie, Inc. and presented in the "Mamaroneck Taylor
Lane Leaf Compost Site Final Remedial Investigation (RI) Report (Volume 1)," submitted
to the NYSDEC in June 1992. As detailed in the RI report, contamination at the site is
concentrated in fill material, which is partially saturated, and is composed primarily of a
matrix of silt, fine sands, ash, and miscellaneous debris. Between January and April 1992,
Malcolm Pirnie, Inc. conducted additional field activities. A compilation of the results from
this additional work are presented in the "Mamaroneck Taylor Lane Leaf Compost Site
Supplemental Remedial Investigation (Volume 2)." In this Feasibility Study report (FS),
data obtained during the RI (Volume 1) are used in conjunction with data collected during
the Supplemental RI (Volume 2) to evaluate and select remedial technologies for use at the

site.



ES2 PURPOSE

This Feasibility Study (FS) has been prepared in accordance with the requirements
set forth under the New York Code of Rules and Regulations of the State of New York
(NYCRR) Part 375 Inactive Hazardous Waste Sites. The format of the report is generally
based on the United States Environmental Protection Agency (USEPA) document,
"Guidance for Conducting Remedial Investigation and Feasibility Studies Under CERCLA,
Interim Final, October 1988." The objective of the FS report was to identify remedial
alternatives which are capable of containing or remediating isolated "hot spots" of fill along
the eastern borders, fill material down to a depth of 15 feet, leachate contained within the

fill, and ground water beneath the fill.

ES3 HAZARDOUS WASTE CHARACTERIZATION

The primary constituents of concern at the site are volatile organic compounds
(VOCs), semi-volatile organic compounds (SVOCs), pesticides, polychlorinated biphenyls
(PCBs), and heavy metals. A clear distribution or pattern of contaminants was not found
in the fill, leachate or ground water data. Rather, the sampling results are consistent with
a random deposition of commercial, residential, and small volumes of industrial waste, which
were allegedly disposed of at the site. Table E-1 summarized the primary constituents of

concern found in the "hot spots" at the berm of the site, fill, leachate, and ground water.

TABLE E-1
PRIMARY CONSTITUENTS OF CONCERN
Mamaroneck Taylor Lane Leaf Compost Site

VOCs X (1)

SVOCs

Pesticides X X (2)

PCBs

RN RN

Metals X X X (3)

NOTES:

(1) vinylchloride, 1,2-DCE

(2) alpha-BHC, beta-BHC, gamma-BHC, Dieldrin, alpha-chlordane
(3) chromium, iron, lead, manganese, nickel, cyanide

A detailed analysis of the nature and extent of contamination is discussed in Section 1.4.

ES-2



ES4 REMEDIAL ACTION OBJECTIVES

As required under the 6 NYCRR Part 375 for inactive hazardous waste sites,
remedial alternatives for the Mamaroneck Site were developed with the objective of being
protective of human health and the environment. The remedial action objective will be
achieved by controlling the source of contamination and eliminating the potential exposure
pathway where possible. As indicated in Table E-1, the primary constituents of concern at
the site are volatile, semi-volatile organic compounds, pesticides, PCBs, and metals.

The fill contaminants and isolated "hot spots" represent a potential health hazard due
to the potential for exposure to contaminants via surface soils (dermal exposure) or
ingestion. The preliminary objective of the remedial action for the fill and isolated "hot
spots" is to reduce or eliminate the potential for exposure to contaminants via dermal
contact or ingestion, and to control the source of migration from the leachate and into the
ground water.

Minimal ground water contamination at the site has resulted from migration of
contaminants in the leachate to the sands. However, much lower levels of the more mobile
contaminants have migrated from the upper fill layers downward into the ground water
within the sand layer beneath the fill. The remedial action objective for ground water is to
decrease, to the extent feasible, further generation of leachate (source control), and to
control the migration of contaminants that are already in the sands from farther migrating

off-site.

ES.5 ALTERNATIVES THAT WILL BE FURTHER EVALUATED

Seven of the nine National Contingency Plan (NCP) criteria were used in evaluating
the screened alternatives, and include the following: overall protection of human health and
the environment; compliance with applicable, relevant or appropriate requirements; long-
term effectiveness and permanence; reduction of toxicity, mobility, or volume through
treatment; short-term effectiveness; implementability; and cost. The remaining two criteria,

state and community acceptance will be considered upon the completion of the FS.



The following alternatives were retained for consideration, and further developed:

Alternative 1 No-action with Continued Monitoring and Institutional Controls.

Alternative 2 Installation of 6 NYCRR Part 360 Cap over entire site area, with the
following modifications.

2A

2B

2C

No hydrological control or containment of leachate/ground water.

With hydrologic control of the leachate/ground water via slurry walls
and two containment wells. On-site pretreatment of leachate/ground
water and disposal at POTW.

With hydrologic control of the leachate/ground water via trenches
with two containment wells. On-site treatment of leachate/ground
water and disposal at POTW.

Alternative 3 Excavation of Fill with On-Site Solidification/Stabilization with the following
modifications.

3A

3B

Dewatering of excavation area via trenches with temporary
pretreatment and discharge to POTW.

Dewatering of excavation area via trenches and containment of
ground water via containment wells. On-site treatment of leachate/
ground water and disposal at POTW.

Alternative 4 Excavation of Fill with Off-Site Solidification with the following modifications.

4A

4B

Dewatering of excavation area via trenches with temporary
pretreatment and discharge to POTW.

Dewatering of excavation area via trenches and containment of
ground water via containment wells. On-site treatment of leachate/
ground water and disposal at POTW.

As indicated, each of the above alternatives were screened on the basis of the NCP criteria.

A summary of the results are presented in Table E-2.

ES.6 POTENTIAL LAND USE CONSIDERATIONS

Each of the four alternatives, evaluated, with respect to future land use are discussed

in detail in Table 5-1. Table E-2 summarizes the pertinent issues with respect to public

access and usage, economic desirability, and future liability.
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1.0 INTRODUCTION

The Taylor Lane Leaf Compost site, owned by the Village of Mamaroneck (Village),
is currently listed in the New York State Registry of Inactive Hazardous Waste Disposal
sites. An Administrative Order of Consent between the Village and the New York State
Department of Environmental Conservation (NYSDEC) was executed in August 1989 and
set forth the performance standards and schedule for work at the site.

The Village implemented Phase I of the remedial program in April 1990, and the
results were compiled by Malcolm Pirnie, Inc. and presented in the "Mamaroneck Taylor
Lane Leaf Compost Site Final Remedial Investigation (RI) Report (Volume 1)," submitted
to the NYSDEC in June 1992. As detailed in the RI report, contamination at the site is
concentrated in fill material, which is partially saturated, and is composed primarily of a
matrix of silt, fine sands, ash, and miscellaneous debris.

Between January and April 1992, Malcolm Pirnie, Inc. conducted additional field
activities to better define the nature and extent of contamination in areas identified as
having elevated contaminant concentrations during the RI (Volume 1). A compilation of
the results from this additional work are presented in the "Mamaroneck Taylor Lane Leaf
Compost Site Supplemental Remedial Investigation (Volume 2)."

In this Feasibility Study report (FS), data obtained during the RI (Volume 1) are
used in conjunction with data collected during the Supplemental RI (Volume 2) to evaluate

and select remedial technologies for use at the site.

1.1 PURPOSE AND ORGANIZATION OF REPORT

This Feasibility Study (FS) has been prepared in accordance with the requirements
set forth under the New York Code of Rules and Regulations of the State of New York
(NYCRR) Part 375 Inactive Hazardous Waste Sites. The format of the report is generally
based on the United States Environmental Protection Agency (USEPA) document,
“Guidance for Conducting Remedial Investigation and Feasibility Studies Under CERCLA,
Interim Final, October 1988."

The objective of the FS report is to identify remedial alternatives which are capable

of containing or remediating isolated "hot spots" of fill along the eastern borders, fill

1547-02-1 1-1 g\ mamaron\sectionl.txt



material down to a depth of 15 feet, leachate contained within the fill, and ground water
beneath the fill. For the purposes of this report, the ground water contained within the fill
layer is referred to as leachate. As indicated in Table 1-1, the primary constituents of
concern at the site are volatile organic compounds (VOCs), semi-volatile organic compounds
(SVOCs), pesticides, polychlorinated biphenyls (PCBs), and heavy metals. A more detailed
analysis of the nature and extent of contamination is discussed in Section 1.4.

The ecological risk assessment presented in the RI determined that several pesticides
and inorganic compounds (heavy metals) were of concern in the sediments in Magid Pond,
a wetland area located west of the site. Although contaminant levels were elevated relative
to sediment guidelines, it was determined that the contaminants were not directly related
to the site. As indicated in Table 1-2, a comparison of sediment data from Magid Pond was
made to data from similar aquatic wetlands located in nearby residential and commercial
areas. Based on an analysis of the results, it appears that contaminant levels detected in
Magid Pond sediments do not reflect input from the site, but rather are indicative of an
area-wide condition resulting from anthropogenic non-point sources. Therefore, the FS does
not address remediation alternatives for sediments in Magid Pond.

Numerous remedial technologies have been evaluated and screened on the basis of
following three criteria: implementability, cost, and effectiveness. Technologies that were
not eliminated during the first round of screening have been further developed into remedial
alternatives according to site specific conditions. After completing a detailed evaluation for
each remedial alternative, a final comparison of the alternatives was made, and the most
feasible alternatives identified. Remediation alternatives have been evaluated according to
seven of the National Oil and Hazardous Substances Pollution Contingency Plan (NCP)

criteria, including:

. Overall protection of human health and the environment

. Compliance with applicable or relevant and appropriate requirements
(ARARs) of federal and state environmental and public health laws

° Long-term effectiveness and permanence or, consistency with the remedy

. Reduction of toxicity, mobility, or volume of contaminated soils

. Short-term effectiveness

o Implementability

. Cost

Two additional NCP criteria, state acceptance and community acceptance, will be

considered at the completion of the FS Report. State acceptance will be evaluated by the

1547-02-1 1'2 g\ mamaron\section}.txt
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NYSDEC in the Proposed Remedial Action Plan (PRAP), and will identify the remedial
alternative preferred by the state. Community acceptance will also be evaluated by the
NYSDEC in the Record of Decision (ROD) after the public comment period.

Section 1.0 of the report presents a general site description, site history, and the
details of previous field investigations. General response actions and ARARs for the site
are presented. To better characterize the nature and extent of contamination, detected
contaminant concentrations were compared to established ARARs, and illustrated
pictorially.

Section 2.0 of the report details the identification and screening process for various
remedial technologies. In-situ technologies and excavation with on-site and off-site
treatment options are presented as remedial action alternatives. Capping of the site area,
with and without ground water containment system were also examined. Extraction and
disposal options for leachate and ground water are described, and a summary of the
preliminary screening results presented for both media.

The development of the alternatives, including the no action alternative (as required
by the NCP), is presented in Section 3.0. Section 4.0 of the report presents a detailed
analysis of the remedial action alternatives as compared with the NCP criteria. Section 5.0

evaluates each alternative with respect to future land use considerations.

12 SITE BACKGROUND

12.1 Site Location and Description

The Mamaroneck Taylor Lane Leaf Compost site is located in the Village of
Mamaroneck in Westchester County, New York. A map presenting the geographic location
of the site is given in Figure 1-1. The site is situated between Old Boston Post Road to the
north, Taylor Lane to the west, Shadow Lane to the south, and Greenhaven Road to the
east. A gas station, single family residence, automobile dealership, and a plant nursery are
located immediately north of the site between Old Boston Post Road and the site. Single
family homes border the site property on the northeast and southeast boundary. The total
site area is approximately 7.5 acres and consists of grass and wood debris piles. A wetland
area consisting of Magid Pond and Otter Creek is located west of the site, across from

Taylor Lane.
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Figure 1-2 provides a general cross-section of the site. In general, topography drains
to the site center and ground water flow is from north to south. The fill extends on average
from zero to 15-feet below grade. The sands extend on average from below the fill to 40-
feet below grade. Bedrock is found on average from eight feet to 80-feet below grade.
Additional information on the site topography, climatology, and geology is available in the
RI Report Volumes 1 (June 1992) and 2 (September 1992).

1.22 Site History

The site is currently owned by the Village of Mamaroneck. Since the late 1970,
approximately six acres of the southern portion of the site have been used to compost leaves
and dispose of tree trunks and wood chips. The northeast corner of the site was used as a
stockyard pile for a local nursery.

The Washington Housing alliance, a non-profit organization located in Mamaroneck,
New York, proposed to develop a Senior Citizens’ housing project on 1.85 acres of the site
in the northeast corner. Under the requirements of pre-construction standards (New York
State Environmental Quality Review Act), a draft Environmental Impact Statement (EIS)
was completed by Malcolm Pirnie in July 1987. Discussions with the Village and nearby
businesses during the preparation of the EIS indicated that the site had been used as a
landfill prior to 1970. As a result, Malcolm Pirnie and the NYSDEC conducted field studies
between July 1987 and July 1988, to assess the subsurface environmental conditions.

The Village and nearby businesses reported that the site was a former municipal
dump which allegedly received industrial waste from the 1950’s through the early 1970’s.
Open pits were reportedly dug for the purpose of mining gravel. However, drums, industrial
liquids, and incinerator ash were allegedly placed in the gravel pits.

Between July 1987 and 1988, Malcolm Pirnie and the NYSDEC conducted initial
field activities including a soil gas survey, magnetometer surveys, excavation of trenches and
test pits, installation of six monitoring wells, and collection of soil and ground water samples.
Based on the results of this initial investigation, the site was classified by the NYSDEC on
December 7, 1988, as a Class 2 inactive hazardous waste site and placed on the New York
State Superfund Registry List. The Village entered into an Administrative Order on
Consent with the NYSDEC on August 14, 1989, which directed the Village to perform a
four stage remedial program consisting of the following components: Remedial Investigation,

Feasibility Study, Remedial Design and Remedial Action. This document, upon the
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approval of the NYSDEC, will satisfy the RI/FS requirement of the remedial program.
Table 1-3 presents a chronological summary of key events that have occurred at the

Mamaroneck site from its inception as a leaf composting facility, to present day conditions.

13 PREVIOUS INVESTIGATIONS

All associated field activities at the Mamaroneck Taylor Lane site were conducted
by Malcolm Pirnie under the observation of the NYSDEC. The physical setting and extent
of leachate and ground water contamination at the site were the focus of the initial RT and
Supplemental RI. Details regarding methodology and results of these field activities are
available in Volumes 1 and 2 of the "Mamaroneck Taylor Lane Leaf Compost Site Remedial

Investigation Reports.”

13.1 Remedial Investigation (Volume I)

A series of monitoring wells were installed at the site to monitor the ground water
flow in both the vertical and horizontal directions, and to provide additional information on
subsurface geological conditions. However, monitoring well MW-1was a previously installed
well not under a Work Plan approved by the NYSDEC, and was therefore not sampled by
Malcolm Pirnie. In February 1988, Malcolm Pirnie installed three additional monitoring
wells, MW-2, MW-3, and MW-4 on the site. Ground water sampling in the wells was
performed in March 1988. Three subsequent wells, MW-5, MW-6, and MW-7 were installed
in April 1988 and additional ground water samples were collected in June 1988. Between
November and December 1990, 12 additional monitoring wells were installed. Six of the
1990 monitoring wells were placed as clusters at the following three locations: MW-9, MW-
14, and MW-15. In two of the clusters, the deep well was drilled into bedrock (MW-9 and
MW-15); however, at MW-14, the deep well was screened at a depth just above the
overburden/bedrock interface. At the remaining six locations on site, MW-10, MW-11,
MW-12, MW-13, MW-16, and MW-17, the wells were constructed as shallow ground water
monitoring wells.

Surface water and sediment investigations were conducted by Malcolm Pirnie in May
and September 1990, and again in October 1991, to characterize the chemical quality of both

on-site and off-site water bodies. One surface water and one sediment sample was collected
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TABLE 1-3

CHRONOLOGY OF SITE HISTORY ACTIVITIES
Mamaroneck Taylor Lane Leaf Compost Site

ay

q ]

Date

Prior to 1970

July 1987

December 1988

August 1989

May 1990

October 1990

November 1990

December 1990

January 1991

August 1991

Description of Event

Site used as a municipal waste landfill. Industrial and incinerator ash
allegedly disposed of.

Malcolm Pirnie, Inc. conducts field studies to assess the subsurface
environmental conditions, under the observation of the NYDSEC.

Site classified as a Class 2 hazardous waste site and placed on the
New York State Superfund Registry.

Village enters into an Administrative Order on Consent with the
NYSDEC to perform a four stage remedial program, including: a
Remedial Investigation, Feasibility Study, Remedial Design and
Implementation.

On-site surface water and sediment investigations conducted by
Malcolm Pirnie, Inc. One surface water and one sediment sample
collected from each of the two standing water areas located in the
northern portion of the site. One round of ground water sampling
conducted in Magid Pond.

Malcolm Pirnie, Inc. conducted excavation of 44 soil trenches, and
collected soil samples from eight of the trenches.

Nineteen soil borings ranging from a depth of 8 to 78 feet were
drilled to determine the depth of fill material, nature of underlying
soils, and depth to bedrock in selected areas.

Twelve additional monitoring wells were installed, supplementing the
six existing wells. Two monitoring wells were placed as clusters in
three locations.

Two rounds of ground water sampling were collected from the twelve
newly installed wells and from two of the previously installed wells.
Soil sampling was conducted and consisted of two hand borings on
the eastern berm.

Supplemental soil sampling was conducted and consisted of seven
hand borings.



ay

Date

January 1992

April 1992

May 1992

June 1992

August 1992

TABLE 1-3
(Continued)

CHRONOLOGY OF SITE HISTORY ACTIVITIES
Mamaroneck Taylor Lane Leaf Compost Site

Description of Event

Malcolm Pirnie, Inc. performed supplemental field work including
the installation of three additional wells, and seven piezometer
clusters. Draft Remedial Investigation Report submitted to the
NYSDEC for their review and comment.

Malcolm Pirnie, Inc. and the NYSDEC jointly conducted a pumping
test. Water levels were monitored in the pumping well and in the
observation wells and at piezometer locations. Pumping test was
condujcted for 24-hours at a rate of 1 gpm.

Draft Remedial Investigation Report (Volume 2) submitted to the
NYSDEC for review.

Final Remedial Investigation Report (Volume 1) approved by the
NYSDEC.

NYSDEC conducts public information meeting to discuss the results
of the Remedial Investigation Report.



x.\‘

from each of the two standing water areas located in the northern portion of the site. In
addition, one sediment sample and one surface water sample was collected from the ditch
located on the east side of Taylor Lane. The samples were analyzed for Target Compound
List (TCL) parameters and Target Analyte List (TAL) parameters, landfill leachate
parameters (including most conventional water quality parameters as described in the RI),
and Total Petroleum Hydrocarbons (TPH). TCL includes the following parameters: volatile
organic compounds, acid/base/neutral extractable compounds (semi-volatiles), and pesti-
cides/PCBs (polychlorinated biphenyls). Metals and cyanides are included on the list of
TAL parameters. TPH are analyzed individually.

Soil trenching was also conducted during October 1990. Trench locations were
selected on the basis of previous geophysical and soil gas survey results. A total of 44
trenches were excavated, and soil samples were collected from eight of the trenches for
TCL/TAL and TPH analysis.

Nineteen soil borings ranging from a depth of 8 to 78 feet were drilled from
November 5 through 27, 1990 to determine the depth of fill material, nature of underlying
soils, and depth to bedrock in selected areas. Continuous split-spoon samples were collected
from the ground surface to an approximate depth of 10 to 14 feet, with samples continuing
every S feet thereafter, to a total depth of approximately 5 feet below the fill material. Four
borings on the west side of the site were drilled to refusal to confirm the depth to bedrock
indicated from geophysical surveys. Supplemental soil sampling was conducted in August
1991 and consisted of seven hand borings: HB-3 through HB-9. Hand borings HB-1 and
HB-2 had been previously dug on the eastern berm in January 1991.

Two ground water sampling rounds were conducted at the site under the initial RI.
The first round of sampling was performed during January 1991, and the second round on
April 8 and 9, 1991. Samples were collected from the 12 newly installed wells, and from two
of the three previously installed wells (MW-4, MW-6). As previously indicated, MW-1 was
not sampled due to the lack of inspection at the time of its construction. Samples were
collected and analyzed for full TCL/TAL parameters, as well as landfill leachate parameters,
and TPH.

132 Supplemental Remedial Investigation (Volume 2)
Based on the NYSDEC determination that additional information was needed to

fully characterize the site, Malcolm Pirnie performed supplemental field work between
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January and April 1992. As part of the Supplemental R, three additional wells, (MW-11M,
MW-14M, MW-19) and seven piezometer clusters, (PZ-1, PZ-2, PZ-3, PZ-4, PZ-5, PZ-6, PZ-
7) were installed at pre-determined NYSDEC approved locations.

A total of six fill samples and three sand layer samples were collected and analyzed
for cation exchange capacity (CEC) and total organic carbon (TOC) from borings at the
locations of wells MW-11M, MW-14M, and PZ-4. The CEC and TOC data were evaluated
to determine the capacity of the soils to retard the migration of contaminants from the fill
into the ground water.

Three ground water samples from MW-11M, MW-14M, and MW-19, and one surface
water sample were collected during the Supplemental RI, and analyzed for full TAL/TCL
parameters, oil and grease, bicarbonate, carbonate, and TSS. The purpose of performing
these analyses was to evaluate treatment and disposal alternatives during the FS. The
ground water samples were also analyzed for NYCRR Part 360 landfill leachate parameters,
to provide data used in the comparison of ground water quality data collected during the
initial RI (Volume 1). Ground water samples were also collected from newly installed wells
MW-11M, MW-19, and MW-14M. One surface water sample was collected in the area of
staff gage SG-4, in the southern corner of the site.

In April 1992, Malcolm Pirnie and the NYSDEC jointly conducted a pump test on
MW-19. Water levels were monitored in the pumping well and in the observation wells,
MW-11M, MW-11S, and at piezometer locations, PZ-2S, PZ-2D, PZ-1S, and PZ-1D.
Background water levels were collected in MW-17, which screens the same zone as the
pumping well and would reflect changes in the natural conditions of the aquifer, but would
be outside the zone of influence of pumping. The details of the pumping test can be found

in Volume 2 of the RI.

14 NATURE AND EXTENT OF CONTAMINATION

The field activities which were previously described in Section 1.3 were conducted
to characterize the nature and extent of contamination at the site. Based on an extensive
review of the data, it appears that contamination at the Taylor Lane site is concentrated
primarily in the fill layer (in the soils and ground water contained within the fill, which is
referred to as leachate for purposes of this report), and to a lesser extent in the ground

water in the sand unit. A clear distribution or pattern of contaminants was not found in the
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soils, leachate or ground water data. Rather, the sampling results are consistent with a
random deposition of commercial, residential and small volumes of industrial waste, which

were all allegedly disposed of at the site.

1.4.1 Nature and Extent of Contaminants in Fill/Soils Material

During field investigations, a total of twenty-four soil (fill) locations were sampled
at the Mamaroneck site. Of these 24 locations, 13 samples were taken from soil borings,
6 from trench samples, 4 from monitoring well borings, and 2 from hand boring samples.
Each soil (fill) sample was analyzed for full Target Compound List (TCL) and Target
Analyte List (TAL) parameters, as well as Total Petroleum Hydrocarbons (TPH).

A review of the data indicates that the spatial distribution of volatile compounds in
the fill is sporadic and discontinuous. However, the highest concentrations of total volatile
compounds contained in the fill layer were predominantly located near MW-11. In addition
to MW-11, volatile compounds were also detected in four fill samples (TR-04, TR-13, SB-03,
SB-07). Volatile compounds detected throughout the site are as follows: acetone,
ethylbenzene, 4-methyl-2-pentanone, styrene, toluene, xylene, benzene, tetrachloroethene,
and methylene chloride.

TCL semi-volatile compounds were also detected sporadically over much of the site.
Exceptions occur on the southeastern perimeter of the site where two samples, TR-13, and
TR-15, had no detectable semi-volatile compounds. Naphthalene is the major semi-volatile
contaminant detected in the fill, with a maximum concentration of 19,000 ug/kg in
monitoring well soil boring MW-11. In addition to naphthalene, fluoranthene, chyrsene, and
phenanthrene were also detected.

TCL pesticide concentrations were detected throughout the site area at generally low
levels. The maximum detected concentration of 4,4’-DDD occurred at the location of soil
boring, SB-13, at a value of 7,500 ug/kg. The major pesticides detected in the fill were the
following: alpha-chlordane, gamma-chlordane, and 4,4-DDT, alpha-BHC, gamma-BHC and
delta-BHC. Some of the previously listed pesticides may originate from the composting
operations conducted on the site prior to the RI investigation, when lawn clippings and leaf
collections from throughout the community were brought to the site. The common use of
pesticides on lawn and garden debris disposed of at the site may account for the low

pesticide concentrations detected.
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PCBs were not detected in any trench boring samples. Concentrations of PCBs in
the soil borings and monitoring well borings ranged, with the maximum concentration
occurring in soil boring location MW-11 at a value of 120,000 ug/kg.

TPH data indicate that detected concentrations were sporadic, but low throughout
the site. The maximum concentration detected on-site was in soil boring location MW-11,
at a level of 26,000 ug/kg.

TAL inorganic parameters were detected in the fill throughout the site and may
result from incomplete burning of the ash, cinder, and slag contained in the fill. Low
temperature combustion of coal, wood, and other flammable materials will preferentially
concentrate naturally occurring metals in the residue. The overall occurrence of metals
shows concentrations above typical NY State background compositions throughout the site.
The most frequently detected inorganic compounds in the fill are as follows: arsenic,

barium, cadmium, chromium, copper, lead, mercury, zinc, and cyanide.

142 Nature and Extent of Contaminants in Leachate

A total of 12 monitoring.wells were sampled for leachate during field investigations,
and were analyzed for the TCL/TAL parameters. TCL volatile compounds were detected
during both rounds of ground water sampling, and are concentrated in the vicinity of
monitoring well MW-11. Total volatile compound concentrations occur generally in a north-
south trending area. The concentrations diminish rapidly with increasing distance from
monitoring well MW-11. The primary contaminants detected are as follows: toluene,
xylene, 4-methyl-2-pentanone, and ethylbenzene.

TCL semi-volatile compounds were also sporadically detected throughout the site,
ranging in concentration from no detect (MW-6, MW-10, MW-12, MW-14 and MW-15) to
130 ppb in MW-11S. The major semi-volatile organic compounds detected on-site were
dibenzofuran, bis-2-ethylhexylphthalate, benzylalcohol, and 2-methylnaphthalene.

Low concentrations of TCL pesticides were detected in the leachate over much of
the site. Pesticides were detected in concentrations ranging from no detect (ND) in the
location of MW-6 and MW-15, to 870 ppb of 4,4-DDD in MW-11. The most frequently
detected pesticides on-site are the following: 4,4-DDE, alpha-chlordane, and alpha-BHC.

PCBs were detected only in monitoring wells MW-10 and MW-17. In MW-10, the
level of Aroclor-1254 was 420 ppb, and in MW-17 the detected concentration was 0.75 ppb.

TAL inorganic parameters in the leachate were heterogeneously detected throughout
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the site; however, several individual inorganic compounds had localized high concentrations.
The following inorganic compounds occurred frequently throughout the site: aluminum,

arsenic, beryllium, cadmium, chromium, lead, nickel, zinc, and cyanide.

143 Nature and Extent of Contaminants in Ground Water

A total of 14 ground water samples and one field duplicate sample were collected
from the 12 new monitoring wells and two existing site wells during each sampling event.
The only volatile organic compounds detected in the ground water were dichloroethene and
vinylchloride.  Bis-2-ethylhexylphthalate was the only semi-volatile organic compound
detected in the ground water in the lower sand unit, and was detected in the location of
MW-14D. No PCBs were detected in any of the monitoring wells. Pesticides were detected
in MW-11M and MW-14M, at levels of 0.270 ppb, and 0.039 ppb, respectively. The
inorganic compounds detected in the ground water were similar to those observed in the
leachate. The maximum concentration of total lead occurred in the location of MW-9D, at
a level of 76.3 ppb, and the maximum concentration of cyanide was found in MW-14M, at

a level of 70.8 ppb.

1.44 Nature and Extent of Contaminants in Magid Pond

The compounds of concern in Magid Pond include: total PAHs; bis (2-ethylhexyl)
phthalate; 4,4’- DDT, DDD and DDE; aldrin; chlordane; endosulfan sulfate; aluminum;
barium; copper; iron; lead; mercury; and vanadium. Several of the compounds identified,
particularly, the PAHs, bis (2-ethylhexyl)phthalate, and inorganics compounds, are
ubiquitous in the environment, and are typically found in road runoff and storm water in
highly populated areas. As previously indicated, the presence of these compounds in the
Magid Pond/Otter Creek area may not be the result of contamination at the Taylor Lane
site, but partially or entirely a result of storm water runoff from adjacent roads, and

residential and commercial development.

1.4.5 Nature and Extent of Contaminants in Ambient Air

During RI activities, very low levels of volatile gases were detected by the HNu.
Background HNu levels appear to equal 0.2 ppm calibration gas equivalents at nearly all
times. Occasional HNu readings up to 0.4 equivalents were registered. No Lower Explosive

Limit (LEL) readings above zero were registered. It does not appear that the site is off-
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gasing ionizable volatiles, and the low HNu levels appear to represent normal background
levels and variability. However, the potential generation of explosive and combustible gases
would need to be further monitored during the implementation of any remedial action at

the site.

1.4.6 Summary of Fate and Transport of Contaminants and Findings of Human
Heath Risk Assessment and Environmental Risk Assessment.

Fate and Transport

The fate of site contaminants appears to be primarily controlled by the high
percentage of organic carbon content of the compost, fill, and underlying unconsolidated
sediments. Contaminants can be expected to adsorb onto particle surfaces and the overall
potential for contaminant migration appears limited. Volatile contaminants show minor
movement in the direction of ground water (leachate) flow particularly in the vicinity of
monitoring well MW-11. The low frequency of detection of semi-volatile compounds in the
ground water indicates the limited potential for leaching from the fill to occur.

Pesticide migration appears limited to the vicinity of monitoring well MW-11, where
Jeaching to the ground water from areas with elevated concentrations in the fill appears to
be occurring. PCB migration is very limited and appears concentrated around monitoring
well MW-10.

Inorganic contaminants exhibit limited potential for migration. Limited leaching
from the fill into the ground water can be expected with re-adsorption back onto other
particulates. The CEC and TOC results, detailed in the RI (Volume 2), support the
conclusion that the organic and inorganic compounds will preferentially bind and adsorb to

the fill material, thus significantly reducing the mobility of the contaminants from the site.

Human Health Risk Assessment

A risk assessment for the site was performed as a supplement to the Remedial
Investigation (Volume 1 - Appendix N). The quantitative risk assessment developed
"reasonable maximum exposure scenarios” to estimate the magnitude and likelihood of
potential risks associated with the unremediated site. Although there were many chemicals
detected on site, only a handful effected the risk estimates. These compounds were: arsenic,

lead, and polycyclic aromatic hydrocarbons (PAHs). In particular, lead concentrations in
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the surficial soils, the berm, on-site surface water, and ground water are of concern from a
non-cancer standpoint.

From a cancer risk standpoint, the PAHs are cause for some concern. Other
chemicals of lesser concern included arsenic and PCBs. Generally, the USEPA sets as a
threshold target for remediation, residual risks from 10* to 10°. The risks calculated for the
Mamaroneck site generally fell within this range.

The human health risk assessment provided an analysis of baseline risks in the
absence of any major action to control or mitigate site contamination. In accordance with
USEPA guidance, the analysis addressed the consequences of "reasonable maximum
exposure" to site contaminants. The USEPA recommends use of this approach, which yields
the maximum exposure that is reasonably expected to occur at a site.

Included in the analysis were three exposure scenarios:

1. Exposure to workers in the event that leaf composting operations on the site
resume without any remediation. Frequent contact with the most heavily
contaminated surficial soils is assumed;

2. Exposure to residents from contaminants in the berm at the site perimeter
and in soils on the residential side of the stone wall at the eastern edge of
the site. The berm is located partially outside the fence directly adjacent to
residential property. Frequent contact with the most heavily contaminated
material in the berm is assumed, and a child is assumed to be the most likely
individual exposed; and

3. Exposure to trespassers who may gain access to the site in its current
condition. Contact with the most heavily contaminated surficial soils is
assumed. It is also assumed that the trespasser may also come in contact
with sediment and surface waters while on the property.

Elevated concentrations of lead in surficial soils, the berm, sediment, surface and
ground water contribute to a health concern from a non-cancer standpoint. The USEPA
has an interim soil lead guideline of 500 to 1,000 mg/kg, the lower limit of which is
exceeded in on-site soil and berm samples.

From a cancer risk standpoint, the carcinogenic PAHs also are cause for some
concern; however, the analysis was heavily weighted due to the fact that all PAHs having
some evidence of carcinogenicity were conservatively treated as if they were as potent as

benzo(a)pyrene. The residual risks calculated still remain generally within the USEPAs
target range of 10* to 10%.
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Other exposure pathways were also examined. Monitoring data acquired during the
remedial investigation indicate that fugitive dusts or vapors are not a problem at this time,
and thus the surrounding neighborhood would not be expected to be at risk. There is a
potential for basements to flood with ground water from the site; however, no residential

properties lie downgradient of the site.

Environmental Risk Assessment

The Environmental Risk Assessment of the Taylor Lane site also included off-site
areas. Contamination present in surface water and sediment in the Magid Pond/Otter
Creek (off-site) area may present a potential risk to wildlife inhabiting the area. It should
be noted however, that field investigations have shown that Magid Pond and Otter Creek
appear to be thriving ecosystems, with a variety of wildlife species. Large numbers of
waterfowl are known to use the area, and a successful breeding pair of mute swans was
observed, with three young. No records exist of fish kills in the area (Nature Conservancy

personal communication, 1991) and no signs were seen of stressed conditions.

15 SUMMARY OF ARARs/SCGs

-

This section presents site-specific cleanup criteria to be used in the evaluation of
alternatives for remediating of the Taylor Lane site. Three categories of criteria are
applicable to this remediation: applicable or relevant and appropriate requirements
(ARARs), New York State standards, criteria, and guidelines (SCGs), and criteria to be
considered (TBCs).

Chemical-specific ARARs are defined in the NCP, 40 CFR 300.5, as promulgated
federal or state standards, requirements, criteria, or limitations that are determined to be
legally enforceable and generally applicable for site conditions. ARARs derived from state
regulations that are more stringent than comparable federal ARARs will be used in
accordance with the requirements of the NCP.

SCGs are criteria specifically related to New York State. These SCGs include
promulgated standards as well as State guidelines and procedures. Criteria to be considered
(TBCs) category, as defined in 40 CFR 300.400, consists of advisories, criteria, or guidance
that were developed by federal or state agencies that may be useful in developing site

remedies, and may include New York State SCGs.
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1.5.1 Cleanup Criteria for Soil

For the purposes of this report, cleanup criteria for contaminated fill were based on
guidance criteria for soil. Table 1-4 presents the soil ARARs/SCGs for the site. The soil
parameters listed in this table include the maximum concentration of constituents which
have been detected on the site during the RI (Volumes 1 and 2).

Since there are no promulgated Federal or New York State standards available for
the cleanup of contaminated soils, the Division of Hazardous Waste Remediation, Proposed
Division Technical and Administrative Guidance Memorandum (TAGM) titled "Determina-
tion of Cleanup Goals", served as a TBC or SCG, and provided a basis and procedure to
determine soil cleanup levels at the site. The TAGM utilizes the following elements to

determine soil cleanup goals:

1. Background values for heavy metals.

2. Environmental concentrations which would be protective of ground

water/drinking water quality, based on a model for organics.

According to the first TAGM criteria, usage of background values for heavy metals
is based on the analysis of background soil samples, which are to be collected near the site
at locations free from the influences of the site or other sources of contamination.
However, these data were unavailable at the Mamaroneck site and therefore, the NYSDEC
Division of Fish and Wildlife soil concentrations for inorganics were used instead. The
second element, the model for organics, predicts allowable soil concentrations based on
several factors, including: the organic carbon content of the soil, the partition coefficient
between water and soil, solubility, and ground water drinking water standards. Based on an
organic carbon content of the fill material at the site, soil cleanup goals were calculated for
the Taylor Lane Site. These calculated values are presented in Table 1-4. These numbers
would need to be refined during the remedial design following additional sampling and

analysis for organic carbon at the site.

1.52 Cleanup Criteria for Leachate/Ground Water
The ground water contained within the fill layer for the purposes of this study is
classified as leachate. However, as a preliminary screening criteria, the concentrations

detected in the leachate were compared with NYSDEC Class GA drinking water standards.
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TABLE 1-4

MAMARONECK FEASABILITY STUDY
APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARs)/TO BE CONSIDERED(TBCs)

FILL/SOILS
Contaminants of Highest Level NYSDEC Fish & NYSDEC DATA REQUIRED FOR CALCULATIONS OF NYSDEC DRAFT TAGM
Concern Detected Onsite Wwildlite — Background DRAFT TAGM
{mg/kg) Composition of Soils Soil Goals Cs t Koc Cw Solubility DAM
(mg/kg) mg/kg) (mg/kg) (mg/ (ugh) | (mg/l)
Acetone 20J 462.5 . 2500 50 3.42 1.85
Benzene 0.001J 154 1.5355 3.7 83 5 1750 100.00
2—Butanone 0.052 3.7! notlisted 50| notlisted
Ethylbenzene 40 2035 20.35 37 1100 5 152 100.00
Methylene Chloride 168 1098 370 37 20000 S 8.8 297
4—Methyl-2—Pentanone 3.6J 3.7 none 50 none
Styrene 320 3.7| notlisted 5 not listed
Tetrachioroethene 0.003J 673 6.734 37 364 5 150 100.00
Toluene 0.3J 555 5.55 37 300 5 535 100.00
Xylenes 270 444 4.44 37 240 5 198 100.00
SEMI=VOLATILE! L T
Acenaphthene 4600 1.85
Acenaphthylene . 2500 1.87
Anthracene K 25900 25900 3.7 140000 1.00
Benzo (a) Anthracene 21 511 510.6 37 1380000 1.00
Benzo (b) Fluoranthene 21 407 407 37 550000 1.00
Benzo (k) Fluoranthene 1 407 407 3.7 550000 1.00
Benzo (a) Pyrene 17 4070 4070 3.7 5500000 . 1.00
Benzo (g h.l) Perylene 9.8 3.7 1600000 none 0.0007 1.00
Bis {(2—Ethylhexyl) Phthalate 8.0 3.7| notlisted 50{ notlisted
Butylbenzylphthaiate 220 3.7! notlisted 100] _not listed
Chrysene 18 148 148 37 200000 0.2 0.0018 1.00
Dibenzo (a,h) anthracene 1.7J 3.7 not listed 0.3| notlisted
Dibenzofuran 0.14J 3.7| notlisted 50| not listed
Di~n=Butylphthalate 110J 358509 31450 3.7 170000 50 1.3 1.14
Fluoranthene 48 7030 7030 3.7 38000 50 0.0206 1.00
Fluorene 174 1756 1350.5 3.7 7300 50 1.69 1.30
Indeno (1,2,3—cd) Pyrene 11 2368 2368 37 1600000 0.4 0.00053 1.00
2-Methyl Naphthalene 3.3J 3.7| notlisted 50| notlisted
Naphthalene 19 3.7| notlisted 10] notlisted
4 - Nitrophenol 43J 3.7| not listed 1 not listed
Phenanthrene 23 2590 2590 37 14000 50 1 1.00
Pyrene 43 7030 7030 a7 38000 50 0.132 1.00
1,2, 4~ Trichlorobenzene 500J 37 9200 none 3 1.73
PESTICIDES/PCBs P s 3 B o o
Aldrin 71 71.04 . 96000 0.18 1.00
alpha—BHC 3.7 notlisted none| not listed
beta—BHC 3.71 notlisted none| not listed
delta-BHC 3.7] notlisted 50| not listed
gamma-—BHC . 3.7 notlisted 02| notlisted
alpha—Chlordane 2.1 25800 25900 37 140000 50 0.56 1.00
gamma-Chlordane 2.4 25900 25900 37 140000 50 0.56 1.00
4.4'-DDD 75 37 770000 none 0.1 1.00
4,4'-DDE 1.2 37 4400000 none 0.04 1.00
4.4'-DDT 11 37 243000 none 0.005 1.00
Dieldrin 1.3 3.7 1700 none 0.195 1.00
Heptachlor 0.004 3.7 12000 none 0.18 1.00
Heptachior Epoxide 0.011 0.16 0.1628 37 220 0.2 0.35 1.00
Aroclor 1016 12 3.7] notlisted none| not listed
Aroclor 1242 0.075 3.7| notlisted none| not listed
Aroclor 1254 78 3.7] notlisted none| not listed
Aroclor 1260 2.2 3.7| notlisted none| not listed
38.80 02-10 none none
48 3-12 none 25 none
1390 15 - 600 none 1000 none
2.70 0-1.75 . none 1 none
Cadmium 69.60 0.001—-1.0 a7 none 5 none
Calcium 299000 130 — 35,000 3.7 none 10 none
Chromium 123 15—~ 40 37 none 50 none
Cobailt 12.40 2.5 - 60 37 none 5 none
Coppet 2770 <1-~15 37 none 200 none
Cyanide 3.8 0.01—-1 37 none none none
Iron 111000 2,000 — 550,000 3.7 none 300 none
Lead 4030 1-125 37 none 15 none
Magnesium 9710 1,700-6,000 3.7 none none none
|Manganesa 775 50 —~ 6,000 3.7 none 50 none
Mercury 2.20 0.042 — 0.066 37 none 2 none
Nickel 138.0 0.5-25 3.7 none 100 none
Potassium 3340 8,500 — 43,000 37 none none none
Silver 726 0.1-~1 37 none 50 none
Zinc 1120 37-60 3.7 none 300 none

NOTES:

f
Koc
Cw
Cs
DAM

Fraction of organic carbon of the soil medium (3.7 for Mamoroneck)
Partition coefficient between water and soll media
Allowable water concentration (class GA ground water)
Allowable soil concentration
Dilution and Attenuation Multiplier




The New York State Water Quality Regulations - Ground Water Classifications and
Standards for aquifer classification (GA, 6 NYCRR Part 703.5), are used to protect human
health and the environment. These standards are listed in Table 1-5 as NY ground water
standards. The standards, determined to be appropriate requirements for the ground water
at the site, identify Class GA ground water as fresh ground water within the unconsolidated
zone or consolidated rock or bedrock that is suitable as a potable water supply source.
Section 703.5(a)(3) provides standards for some of the contaminants found in the ground
water at this site. In addition, since one of the treatment options being further evaluated
during the FS requires discharge to a POTW, either with or without on-site pretreatment,
the contaminant concentrations for regulated pollutants were compafed with the daily
allowable averages accepted by the local POTW under the Westchester County Environmen-
tal Facilities Sewer Act.

For those compounds that did not have published Class GA standards, the New
York State Sanitary Code for Drinking Water Supplies (10 NYCRR Subpart 5-1) Maximum
Contaminant Levels (MCLs) were used, and are listed in Table 1-5 as NY MCLs. These
State MCLs are required under the ground water standards described above. Most of the
MCLs will be utilized as chemical-specific ARARs for each of the contaminants identified
in the risk assessment.

The Federal Safe Drinking Water Act MCLs also provide standards for the
treatment of ground water for use in the public potable water supplies, and was used in
those instances were no state guidance was available. These standards are referenced in
Table 1-4 as USEPA MCLs. These standards are applicable and relevant for use at this site.

Discharge of leachate and ground water to the Publicly-Owned Treatment Works
(POTW) would be regulated by the Westchester County Environmental Facilities Sewer Act,
Local Law No. 12-1985, and requires that the maximum daily discharge of volatile organic
compounds be less than 2,100 ppb. In addition, there are several inorganic compounds with
permissible allowable discharges, and are detailed in Table 1-5.

The New York Ambient Water Quality Criteria, 6 NYCRR 703.5 would apply to
surface water discharges. The criteria listed in Table 1-5 detail the standards for Class D

surface waters, which are applicable to Magid Pond, based on its surface water classification.
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TABLE 1-5

MAMARONECK FEASIBILITY STUDY
APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARs)/TO BE CONSIDERED (TBCs)

GR

Contaminants

Detected
Concentrations

aximum

(ugh)

USEPA MCLs
40 CFR 141
(ug)

DUND WATER/LEACHATE
GROUND WATER [11. (2}
NYSDEC GW GTDS NYSDEC MCLs
6 NYCRR 703.5 10NYCRRS—-1 |P
(ug/) (ugh) g

POTW
Wesichester County
Ernvironmental Facilites
Sewer Act 12—1985
(ugh)

SURFACE WATER

NYSDEC Surface Water

Criteria — Class D
6 NYCRR 703.5

(ugh)

50 3
Benzene 18 5 0.7 S|* 3
Bromomethane 1 S| * <)
Carbon Disulfide 10 50 3
Chloroethane 2 Sl * 3
Chloroform 1 100 [4] 7 3
Chloromethane 3 5| * 3
1,1=Dichloroethene 1 5| * 3!
1,2—-DCE (total) 100 50 3
Ethylbenzene 53 700 HIN 3
4~ Methyl—-2-Pentanone 280 5 3
Toluene 26,000 1000 5] * 3
1,1,1-TCA [} 200 5 3
Vinyl Chioride [ 2 2 [3
Xylenes 260 10,000 5[ * {3
SEMI=VOUATHES :
Acenaphthylene 2
Anthracene 5 50 50 3
Benzo (a) Anthracene 10 0.1 (pMCL 50 3
Benzo {b) Fluoranthene 9 0.2 (pMCL 50 3
Benzo (k) Fluoranthene 7 0.2 (pMCL) 50 3
Benzo (a) Pyrene 11 0.2 (PMCL) ND 3
Benzoic Acid 2 50 3
Benzo (g,h,i) Perylene 8 ND 3
Benzyl Alcohol 28 50 3
Bis (2—Ethylhexyl) Phthalate 30 50 50 3
Chrysene 11 0.2 50 3
Di—n~Butylphthalate 4 50 3
Dibenzoturan 12 50 3
Diethyl Phthalate 5 50 3
2,6-Dinltrotoluene 2 50 3
Fluoranthene 23 50 3]
Fluorene 28 50 {3]
indeno (1.2,3-cd) Pyrene 8 0.4 ND 3]
2-Methyl Naphthaiene 400 50 3]
4—Methylphenol 52 50 3 s
INaphthalene 130 50 3
Phenanthrene 57 50 3
Pyrene 21 50 3,
PESTICIDES/PCBs
Aldrin 3] 0.001
alpha~BHC 3]
beta—BHC 3]
delta—BHC 3]
alpha—Chiordane 3]
gamma—Chlordane 3)
4,4'-DDD - ND 3] 0.001
4,4'~DDE ND 3] 0.001
4,4'-DDT ND 3 0.001
Dieldrin ND 3 0.001
Endosutfan | 3 0.22
{eptachlor Epoxide 0.2 ND 3 0.001
Arochior 1254 0.1 3 0.001
INOI Saces :
Aluminum 331,000 100 (aquatic)
Antimony 175
Arsenic 256 50 25 200
Barium 18,500 1000 1000 2000
Berylium 79 1{pMCL) 1100 [*]
Cadmium 221 5 10 700
Calcium 695,000 10
Chromium 2,170 50 50 3000
Cobait 389 5 (aquatic) 5 (aquatic)
Copper 10,500 1300 200 2800
Iron 1,102,000 300(sMCL) 300 300
Lead 31,300 15 25 400 1045 +
Magnesium 191,000
Manganese 12,100 50(sMCL) 300
Mercury 14.3 2 2 200
Nickel 2,400 100(pMCL) 2800 4044 +
Potassium 203,000
Selenium 5,990 50 10 200
Silver 203 50 50 800 213+
Sodium 79.500 20000
Thallium 8.2 20
Vanadium 4,630 180
Zinc 79,600 5000(sMCL) 300 1800 2172+

[1] POCs must not exceed § ppb; UOCs must not exceed 50ppb
[2] Total POCs and UOCs must not exceed 100 ppb
{3) Total VOC, SVOCs, Pesticides & PCBs must not exceed 2100 ug/L

{4) As Total Trihalomethanes

g:\usersynamaron\fs\gwscgs.wk1

* denotes Principal Organic Contaminants (POCs)
UOC = Unspecified Organic Contaminant

ND = Non Detectable

MCL = Maximum Contaminant Level

pMCL = Proposed MCL
sMCL = Secondary MCL

+ = Derived from equation w/hardness of 1000 mg/L.



153 Comparison of Contaminant Levels in Fill to ARARs

Volatile Organic Compounds

As depicted in Figures 1-3 through 1-7, VOC contamination within the fill is
extremely random throughout the site. As indicated in Table 1-4, the level of volatile
organic compounds detected in the fill did not exceed the NYSDEC calculated TAGM
cleanup standards. The soil cleanup levels calculated for the site were based on the TAGM
model, and are highly reflect of the elevated TOC values for the fill.

Semi-Volatile Organic Compounds

As previously indicated, there are no promulgéted standards for semi-volatile organic
compounds. Therefore, the detected concentrations have been compared only with the
values calculated under the NYSDEC TAGM model. Based on those values, there are no

semi-volatile compounds which exceed the cleanup criteria.

Pesticides/PCBs

Based on the TAGM values, there are no levels of pesticides which exceed the
cleanup criteria.

The regulations governing PCB soil contamination are contained in 40 CFR Part
761. Under the regulation, any substance, mixture, or item with a concentration of 50 mg/kg
or greater, is considered to be contaminated. There were no soil concentrations at the

Mamaroneck site which exceeded 50 mg/kg for PCBs.

Inorganic Compounds
Inorganic concentrations detected in the fill were compared with typical background

soils found in New York State as compiled by the NYSDEC Division of Fish and Wildlife,
September 1991. The inorganic concentrations detected above these typical ranges for NY
state soils were listed on Figures 1-8 through 1-10. The following chemicals were evaluated
for their overall extent of contamination: arsenic, cadmium, chromium, copper, lead,
magnesium, mercury, nickel, vanadium, zinc, and cyanide.

Arsenic was detected in 9 of the 24 soil samples collected. The maximum
concentration, 48 mg/kg was detected in SB-15. Cadmium was found in 18 out of 24 soil
samples, with the maximum concentration occurring SB-15, at a concentration of 69.9

mg/kg. Chromium (total) was detected in 10 of the 24 samples. The maximum
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Hand Boring 2 (HB2) ||.|II|\

Phenanthrene 140 J
Di—n—Butylphthalate 110 J
Fluoranthene 240 J
Pyrene 200 J
Benzo(a)anthracene . 170 J
Chrysene 200 J
bis(2—ethylhexyl)phthalate 530

Benzo(b)fluoranthene 2304
Benzo(k)fluoranthene 160 J
Indeno(1,2,3—cd)pyrene 94 J
Benzo(g,h,i)perylene 79 J
Gamma—-BHC** 72

4,4'—-DDD** 290

4,4’ —-DDE** 300

4,4'-DDT** 570

alpha—chiordane** 160 J
gamma Chiordane** 190 J

TAYLOR LANE

Hand Boring 1 (HB1)

Fluorene

Phenanthrene
Anthracene
Di—n-Butylphthalate
Fluoranthene

Pyrene

Butyl benzyl phthalate
Benzo(a)anthracene
Chrysene
bis(2—ethylhexyl)phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3—cd)pyrene
Dibenzo(a,h)anthracene
Benzo(g,h,i)perylene
Alpha—BHC**
Beta—BHC**
Gamma-BHC**

4,4’ -DDD**

4,4 -DDT**
alpha—chlordane**
gamma Chlordane **

NOTES:

51J
660
140 J
49 J
1100
980
59 J
620
680
180 J
670
500
190 J
270 J
63J
230 J
58J
350
400
1800
1100
2100
2400

All units expressed in ug/kg.

PCB's not detected in any samples.

J Indicates estimated value

Indicates Semi—Volatile Compound

Indicates Volatile Organic Compound
** Indicates Pesticides

IRNI

MAMARONECK TAYLOR LEAF COMPOST SITE
VOLATILE ORGANIC COMPOUNDS, SEMI-VOLATILE COMPOUNDS, AND PCB CONCENTRATIONS (ug/kg)
IN BERM HAND BORING SAMPLES

MALCOLM PIRMIE, NC.

FIGURE 1-3




Trench 04 (TRO4)

Acetone* 20000 J
Trench 44 (TR44) 4—Methyl—2—Pentanone 3600 J
Naphthalene mmmgmm?_%é_vuza_% 50
2—Methylnaphthalene
Acenaphththalene
Acenaphthylene
4—Nitrophenol
w_wcm:NoEE:
uorene
Wcho_.mzﬁjmsm \ Trench 13 (TR13)
rene
Benzo(a)anthracene TRa4 Acetone* 18000 BJ
Chrysene
Phenanthrene S
wamﬂmom_.qm
Is(2—ethylhexyl)phthalate &
Benzo(b)fluoranthene 3300
Mm:No k)fluoranthene 2200 Trench 06 (TRO6) TR13
enzo(a)pyrene 2100 iS(0—
Indeno(1,2,3-cd)pyrene 980 Bis(a—Ethylnexy)phthalate 8000 TR22
Dibenzo(a,h)anthracene 230J P ——— Trench 22 (TR22)
Naphthalene 1700 J
Fluoranthene 2300J
Trench 37 (TR37) TR37 Pyrene 1900J
/’ T Butlybenzylphthalate 590J
Fluoranthene Benzo(a)anthracene 780J
Pyrene 7900 Chrysene 820J
Benzo(a)anthracene mmwm % ) Phenanthrene 1100 J
Chrysene 3100J bis(2—ethylhexyl)phthalate 3600 J
Phenanthrene 2300 J Benzo @ wmﬂm:m 550 J
bis(2—eth _:mé_w..nsm_mﬂm 1000 J Trench 28 (TR28) Aroclor 1260*** 35
Benzo(b)fluoranthene 2600 J
Benzo (kjfluoranthene 2600 J Fluorene 1000 J
fok sk Fan e o
&9 rene
Benzo(g,h,i)pe xmﬂm 15 Y TR28 Benzo(a)anthracene 4500 J
i 00J Chrysene 4400 J
@ Phenanthrene 6300 J
Anthracene : 1700 J
Benzo (b)fluoranthen 3700J
Benzo(k)fluoranthene 3700J
Benzo(a)pyrene 2800 J
Indeno( _m_mnna_vufm:m 2000 J
Benzo(g,h,i)perylene 2600 J
_AN
NOTES:
TAYLOR LANE

All units expressed in ug/kg.
Pasticides not detected in any samples.

J Incicates estimated value.

B Indicates compound was detected in sample as well as blank.
Indicates semi—volatile organic compounds.

* Indicates volatile oraanic compounds.

***  ndicates PCB's.

161394

—.P—.ﬂO—.l PIRNIE, WC.

MAMARONECK TAYLOR LEAF COMPOST SITE
VOLATILE ORGANIC COMPOUNDS, SEMI-VOLATILE COMPOUNDS, AND PCB CONCENTRATIONS (ug/L)
IN TRENCH SAMPLES

IRNI

FIGURE 1-4




161304

Soil Boring 19 (SB—19)

Soil Boring 04 (SB—04) o N
Alpha—Chlordane** 14J Aroclor{254%%% 1800 Soil Boring 03 (SB-03)
- . Gamma-—Chlordane** 11J roclor—
Soil Boring 07 (SB-07) >_‘oo_HW| 1 mm%h*w " 350 . -~SB-19 Alpha—Chlordane** 87J Ethylbenzene* 430 \
H & Gamma-—Chlordane** 63J Gamma-Chlordane** - 214 ﬂ
Acetone* 2600 O 4-4’-DDE** 170 Heptachlor** 39 7™\
Ethylbenzene* - Gamma-BHC** 5J Heptachlor Epoxide** 5.4
Toluene* Aldrin** 25 .
Xylene*
Dieldrin**
4,4’ -DDE**
Alpha—BHC**
- *k - .
Wwﬁﬂlmmﬂmui oil Boring 6 (SB—6)
- *kk SB-04--
Aroclor—1254 & No volatile organic compounds detected
No pesticides detected
No PCB'’s detected
Soil Boring (SB—13)
2—Butanone* 52
. . . Alpha—chlordane** 710J
Soil Boring (SB-08) ‘ Gamma—chlordane** 1000J
S$B-03 s V 4-4'-DDD** 7500
Aroclor—1254**+ & B-06 Alpha—BHC** 130J
& Beta—BHC** 380
% Gamma-—-BHC** 460
SB-13 2
Soil Boring 11 (SB—-11) & -3
: 5
2—Butanone* [
—4'— %k . -
M_vﬂmlc%h_.oq dane** Soil Boring 15 (SB—15)
Gamma-Chlordane**
4—-4'—-DDE** Alpha—Chlordane** 31J
4—-4'—-DDD** Gamma-—Chlordane** 33J
Gamma-BHC** Qm__%:: 55
Heptachlor Epoxide** 4,4'-DDE** 49
Heptachlor Epoxide** 11
SB-18 SB-10 )
& @ SB-16 SB-15 —
Soil Boring 10 (SB—10) ' $B-02 & &
Soil Boring 18 (SB—18) No volatile organic compounds detected & v
No pesticides detected
Aroclor—1254*** 7400 No PCB'’s detected
| - —” ¥V N - AN
TAYLOR LANE Soil Boring 02 (SB-02) //
Styrene* 320 \-Soil Boring 16 (SB—16)
Aipha—Chlordane** 27J
NOTES: OMBBmlO:_oqnmzm: 22 >.v:m|0:_oamzm§$ 81J
J Indicates estimated value. Ommiz:: *% 7.5 wwﬂﬂw@o:_oamzm wm“
* Indicates volatile organic compounds. 4-4'-DDE 30 '—DDE**
*k . . - A P 44'-D 70J
Indicates pesticides. 4,4'--DDD** 300
falalel Indicates PCB'’s. '
MALCOLM PIRMIE, INC.
MAMARONECK TAYLOR LEAF COMPOST SITE
IRNI VOLATILE ORGANIC COMPOUNDS, PESTICIDES, AND PCB CONCENTRATIONS (ug/kg) IN SOIL BORINGS FIGURE 1-5
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SB-07

Bis(2-Ethylhexyl)phthalate 33000 —

SB-08
Fluoranthene 1300
Fluorene 94J
Phenanthrene 800
Acenaphthylene 100J
Benzo(g,h,i)perylene 160 J
Benzo(a)pyrene 660 J
Indeno(1,2,3-cd)Pyrene 220J
Benzo(b)fluoranthene 760 J
Benzo(k)fluoranthene 590 J
Bis(2-Ethylhexyl)phthalate 270 J
Benzo(a)anthracene 690 J
Chrysene 830
Anthracene 130J
Pyrene 1400
SB-18
Fluoranthene 31000
Fluorene 1500 J
Phenanthrene 14000
Acenaphthylene . 2300J
Acenaphthene 710J
Dibenzo(a,h)anthracene 1700J
Benzo(g,h,)perylene 7000
Benzo(a)pyrene 14000
Indeno(1,2,3-cd)Pyrene 8100
Benzo(b)fluoranthene 13000
Benzo(k)fluoranthene 11000
Benzo(a)anthracene 14000
Chrysene 14000
Anthracene 4600 J
Pyrene 25000
TAYLOR LANE
NOTES:
All units expressed in ug/kg
J Indicates estimated value.

SB-19
Fluoranthene 110J
Benzo(g,h,))perylene 44
SB-19 Benzo(a)pyrene 88J
Benzo(b)fluoranthene 120J SB-04
b Benzo(k)fluoranthene 55J Pluoranthene 5204
Bis(2-Ethylhexyl)phthalate
Benzo(a)anthracen Phenanthrene 1704
Chrvsone © Benzo(g.h,perylene 420J
JN.NM Benzo(a)pyrene 380J
Indeno(1,2,3-cd)Pyrene 240 J
Benzo(p)fluoranthene 670
Benzo(k)fluoranthene 3004J
Bis(2-Ethylhexyl)phthalate 1200
Benzo(a)anthracene 290J
Chrysene 450J
S$B-07
& SB-13
/ Fiuoranthene 620J
Phenanthrene 5104
1,3,4-Trichlorobenzene 500J
Benzo(b)fluoranthene 480J
Bis(2-Ethylhexyl)phthalate 760 J
Pyrene 880J
SB-03
Fluoranthene
Fluorene
Phenanthrene
Naphthalene
Acenaphthylene
SB-11 Acenaphthene
SB-11 ~<Fluoranthene 680J mu§m~=<_:mvz=m_o=o
Phenanthrene 3104 Dibenzofuran
Benzo(g,h,)perylene 110J Benzo(g,h,))perylene
Benzo(a)pyrene 410J Benzo{a)pyrene
Indeno(1,2,3-cd)Pyrene  140J SB-17 Indeno(1,2,3-cd)Pyrene
Benzo(b)fluoranthene 390 J mw , Benzo(b)fluoranthene
Benzo(k)fluoranthene 410J w.msnﬂxx_co&:?o:m
Benzo(a)anthracene 440J Bis(2-Ethylhexyl)phthalate
Chrysene 480 ”.__ Mmﬂ_wmo%vomazaomsw
0
Pyrene i SB-16 SB-15 = Anthracene
Pyrene
$B-02 -1 @ @ Butylbenzylphthalate
SB-17 ?
Fluoranthene 48000
56-02 Fluorene 1700J \ ~SB-15
Fluoranthene mwnw_ Phenanthrene 23000 < Fluoranthene
Fluorene mmo J Acenaphthylene 2600 J Phenanthrene
Phenanthrene 420 Acenaphthene 690 J / Benzo(g,h,perylene
ﬂmﬁ%ﬁﬁmﬂwvvﬁgo 784 Benzo(g,h.pperylene 9800 Benzo(a)pyrene
Benzo®)fiuoranthene 610 T Danzo(alpyrana Jro SB-16 Indena(1,2,3-cd)Pyrene
Benzo(k)fluoranthene 280J m: eno( Y onw__wﬁ ene 21000 Fiuoranthene 2500 J WozNon__coBE:o:o.
Bis (2-Ethylhexylyphthalate 190 J enzo(b)fluoranthene Phenanthrene 2200 J enzo(K)fiuoranthene
Benzo(a)anthracene 320J Benzo(k)fluoranthene 7600 Benzo(a)pyrene - 1100 J Bis(2-Ethylexyl)phthalate
Chrysene 3704 Benzo(@janthracena 21000 Benzob)fluoranthene 1200 J Benzo(a)anthracene
Anthracene 62J rysene Benzo(a)anthracene 1300J Chrysene
Pyrene 1000 wﬂ”wﬂomao mmwwo Chrysene 1000 J Pyrene
Pyrene 2300J

2700
240J
1600
110J

170J
58J
140J
470
1400

2000
1100
770
1300
1300
550
3400
220

1100J
3404
450 J
8504
5704
670J
910J
1000J
740J
7704
9704
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pupes sewm eeess

N MW-9D —e——— Monitoring Well 9D (MW—9D) Monltoring Well 11 (MW_11)
]
No VOA's detected in any samples. 4400J
.V/\ﬂ No semi-VOA's detected in any samples. M__“_mo“””ﬂw%wm 5600J
& No pesticides/PCB’s detected in any samples. Naphthalene 19000
2—Methylnaphthalene ~ 3300J
Bis (2—Ethylhexyl)phthalate 2400J
Benzo(a)anthracene 1800J
Chrysene 1700J
Pyrene 3300J
Acetone* 300008
Xylene* 270000
Ethylbenzene* 40000
Methylene Chloride* 16000B
Aipha—-Chlordane** 930
Gamma—Chlordane** 300J
Dieldrin** 400
MW-11 4-4'~DDE** 1200
o\\ 4-4'-DDD** 1400
Aldrin** 360
g Aroclor—1016*** 12000
Aroclor—1260*** 2200

Monitoring Well 13 (MW-13) Monitoring Well 17 (MW~—17)
Fluoranthene

161394

M et $ M 0 Mapaw 0 MU agey 0 Eaae 0 apee® NS g 00 e

3 Fluoranthene 29004
Phenanthrene z Phenanthrene 1600J
Benzo(g,h,i)perylene 4y S Benzo(g,h,i)perylene . 7204
Benzo(a)pyrene =<0< 17 — # mmsNovaEﬁ:w\ 1500J
Indeno(1,2,3—cd)Pyrene Indeno(1,2,3—cd)Pyrene 810J
Benzo(b)fluoranthene Benzo(b)fluoranthene 25004
Benzo(k)fluoranthene Benzo(K)fluoranthene 1200J
Bis (2—Ethylhexyl)phthalate Bis (2—Ethylhexyl)phthalate 12004
Benzo(a)anthracene Benzo(a)anthracene 1800J
Chrysene Chrysene 2000J
Pyrene Pyrene 3400J
4,4’ -DDT** Xylene* 27
Alpha—Chlordane** Alpha—Chlordane** 150 J
Gamma-—Chlordane** Gamma—Chlordane** 120J
4-—-4'-DDE** 380 MW-13 4—4'—DDE** 340
4-4'-DDD** 190 ® Aroclor—1260*** 1300
Heptachlor Epoxide** 62J K?
Y\
NOTES: :
TAYLOR LANE All units expressed in ug/kg
J Indicates estimated value.
B Indicates compound detected in blank as well as sample.
Indicates semi—volatile organic compounds.
* Indicates volatile organic compounds.
*k Indicates pesticides.
faalel Indicates PCB's.
MALCOLM PIRINE, WNC.
MAMARONECK TAYLOR LEAF COMPOST SITE
——NZ— VOLATILE ORGANIC COMPOUNDS, SEMI-VOLATILES, PESTICIDES, AND PCB CONCENTRATIONS (ug/kg) FIGURE 1-7
IN MONITORING WELL SOIL BORINGS
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N
Hand Boring 2 (HB2)
f\ﬁ.
V Arsenic 18
7N HB 2 Chromium 50.5
& Copper 1300
fron 39200
Lead 4030 +
Magnesium 6490
Mercury 2
Nickel 476
Zinc 2700
Hand Boring 1 (HB1)
Arsenic 15.9
Cadmium 10J
Copper 280
Lead 1460
Mercury 22+
Nickel 473
Zinc 1040
Y\
TAYLOR LANE
NOTES:
All units in mg/kg. -
Cyanide was not detected in any samples.
+ Maximuum concentration detected on-site.
J indicates estimated value
MAMARONECK TAYLOR LEAF COMPOST SITE e =
——ﬂZ— INORGANIC SOIL CONCENTRATIONS (mg/kg) IN BERM HAND BORING SAMPLES
EXCEEDING TYPICAL NY STATE BACKGROUND CONCENTRATIONS FIGURE 1-8
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Trench 44 (TR44)

Trench 04 (TRO4)

- EXCEEDING TYPICAL NY STATE BACKGROUND CONCENTRATIONS

Cadmium Arsenic 225
Copper Cadmium 3
rm%av Chromium 123 +
. Copper 250 J
Magnesium Lead 454 J .
zm«océ 0.18J / / Mercury 0.88 J
Zinc 167 J /. Nickel 316
4 Zinc 262 J .
&
TRO4
. Trench 13 (TR13)
&
TR44 & 437 J
TRO6 290000 — sample taken from drum )
TR13
Trench 06 (TR06)—" TR22
Trench 37 (TR37) @ Trench 15 (TR15)
Cadmium 12.7
Arsenic Chromium 47 J Cadmium . 29.3
Cadmium Copper 1120 J Copper 212 J
Copper Lead 544 J Lead 837 J
Lead
_s.mScQ 045J Trench 22 (TR22) Mercury 0.83 J
Mercury Nickel 68.9 Nickel 39
wﬁ_....._ Zinc . 959 J Arsenic 427 Zinc 565 J
MWM:_Qm ow u Cadmium 9.7 TPH 1200 J
41 Chromium 54 J
Copper 810 J
00 J
TR28 Lead H
Trench 28 (TR28) -— Mercury 0.25
Nickel 138 J+
Copper 21 J Zinc 786 J
Magnesium 7600 Cyanide 38 +
Mercury 06J TPH 6400 J
7Y\
TAYLOR LANE
- NOTES:
+ Indicates Maximum Concentration Detected On— Site
J indicates estimated value
MAMARONECK TAYLOR LEAF COMPOST SITE e =
——NZ— INORGANIC SOIL CONCENTRATIONS (mg/kg) IN TRENCHES FIGURE 1-9
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Monitoring Well Boring 9D (MW—9D) Soil Boring 19 (SB-19)
Copper 21 : Zsﬂwc Arsenic 15.1
Nickel 39 . Barium 716 N
. Cadmium 9.9 - :
& SB-19 Chromium 48.8 Soil Boring 04 (SB-04)
Soil Boring 07 (SB—07) Lead 1400 Cadmi 13J
oil Boring - Magnesium admium
e zmomm_ Copper 2184
Arsenic 18.30 Zinc Lead 5054
Cadmium 6J Magnesium 7720 o
Copper 106 J Z,omm_ 57 ‘Monitoring Well 11 (MW-11)
Lead 3290 J )
Mercury 15 J Barium 1200
Nickel 31.60 Cadmium 6.1J
TPH 25000 D Copper 43
) SB-04 Lead 512J

Soii Boring 08 (SB—08) Nickel 23

-$B-07 Zine 1120
Copper MW-11 - ‘ TPH 26000 +
Lead ° Soil Boring 03 (SB—03)
Mercury
Zinc Copper 21 J
Magnesium 9710 +
. . Zinc 72.40
Monitoring Well 17 (MW-17) mmeow
. D Soil Boring 13 (SB—13)
Cadmium SB-03
Copper 80.3J Arsenic 13.3
Lead . & Chromium 40.0
Magnesium 6210 —MW-17 Copper 61.8J
Mercury 0.16J °® SB-13 Lead 294 J
Zinc Magnesium 5450J i i -
TPH 3800J SB-11 g Soil Boring 15 (SB—15)

Mercury 05J

Soil Boring 11 (SB—-11) Nickel 36.2 Arsenic 48 +
Barium 949
Cadmium - 1.3J $B-17 Cadmium 69.6 J+
Copper 28.3J & Calcium 40600 J
Lead 63.4J Chromium 117
Zinc 78.6 Copper 2770 J+
Lead 3100
wmmmw._ 6 Magnesium 5940
Monitoring Well 13 (MW-13) SB-02 Mercury 0.29J
mw Nickel 83.4
iumi . Zinc 9480 +
mm:cB 60.7 Soil Boring 18 (SB—18) Cvanid 234
Cadmium 1.8J yaniae
\ __ "\
Calcium 27200 J Copper 52.3J
Copper 64 J . Lead 26.2 J / Soil Boring 17 (SB—17) ————Soil Boring 16 (SB—16)
Lead 98.3J  TAVLORLANE Magnesium 12000 J smem Soil Boring 02 (SB—02) e SOl BoYiNG 17 e
Magnesium 5240 J Mercury 0.12J 354 Copper 58
Mercury 0.15J Nickel 13 Copper 62 J Copper o) Lead . 74
Zinc 101 Lead 223 J Lead . m#.oo X Magnesium 6880 J
TPH 1700 J NOTES: Mercury 0.42 J Magnesium 7810.0 Mercury 0.17J
All units in mg/kg. Zinc 248 Mercury o8 J Zinc 102
+ Indicates maximum concentration detected on—site. wwﬂ 1500 TPH 6400
J Indicated estimated value
MAMARONECK TAYLOR LEAF COMPOST SITE =
——NZ— INORGANIC SOIL CONCENTRATIONS (mg/kg) IN SOIL BORINGS AND MONITORING <<m:L BORINGS

FIGURE 1-1
EXCEEDING TYPICAL NY STATE BACKGROUND CONCENTRATIONS 0




concentration was detected in TR-04, at a concentration of 123 mg/kg. Copper was
detected in all 24 samples collected from the site. The maximum concentration was found
in SB-15, at a value of 2770 mg/kg. Lead was found in 21 of the 24 soil samples collected
at the site. The maximum concentration was detected in HB-02 at level of 4030 mg/kg.
Magnesium was detected at a maximum concentration of 12,000 gm/kg at SB-18. Mercury
was detected in 18 samples with the maximum concentration in sample HB-01, at a
concentration of 2.20 mg/kg. Nickel was found in 11 out of the 24 samples collected and
analyzed. The maximum concentration was detected in TR-22, at a level of 138.0 mg/kg.
Zinc was detected in 19 of the 24 samples, with the maximum concentration at SB-15 of

9,480 mg/kg. The maximum concentration of cyanide was detected in TR22 at a value of

3.8 mg/kg.

1.5.4 Comparison of Contaminant Levels in Leachate to ARARs

Volatile Organic Compounds

Individual VOCs were detected in several monitoring wells screened in the fill layer,
however, the diétribution and concentrations were not consistent with a contiguous body
(plume) of contamination as depicted in Figure 1-11. VOCs were detected in four of the
10 monitoring wells screened in the fill zone (MW-11S, MW-15S, MW-16, MW-19). VOC
contamination appears to be concentrated in the eastern portion of the site in the vicinity
of MW-11S. Total maximum contaminant levels ranged from 26,760 ppb in round one, with
the major constituent being toluene at 26,000 ppb, and to a lesser extent xylene at 480 ppb
and ethylbenzene at 280 ppb, all detected in MW-11S. Total VOC levels decreased
significantly in MW-11S to a level of 1,913 ppb in round two, with toluene constituting 1,600
ppb, xylene 260 ppb, and ethylbenzene 53 ppb.

Concentrations also decreased rapidly with increasing radial distance from MW-118.
The next highest total VOC concentrations were detected in MW-16, with a total of 37 ppb
in round one, and 26 ppb in round two. The only compounds which were detected
consistently in elevated levels in both rounds of sampling were ethylbenzene and xylene, in
MW-11S and MW-16. One additional downgradient well, MW-15S, exhibited VOC
concentrations at considerably lower levels than that detected in wells MW-11S and MW-16.
The total VOC concentrations were 6 ppb in round one sampling, and 2 ppb in round two.
The compounds detected in this well were the following: chloromethane, bromomethane,

and toluene in Round 1 and 1,1,1-trichloroethane in Round 2.
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Monitoring Well 10 (MW—10): dw.ll/

Monitoring Well 9S (MW-9S): 18’

No VOA'’s detected in any samples.
Benzo(a)pyrene 3J
4,4-DDD** 0.18
No PCB’s detected in any samples.

||.l/$ MW-9S
- J m-

. Toluene*

No VOA's detected in any samples. Xylene*

No semi—VOA's detected in any samples. Ethylbenzene*

Aldrin** 0.240 4—Methyl—-2—Pentanone*
Aroclor—1254*** 420

Monitoring Well 13 (MW~-13): 11.5’

No VOA's detected in any samples.
Benzo(a)pyrene

Methylene chloride*
Bis(2—ethylhexyl)phthalate
Dibenzofuran
: . 4—Methylphenol
5% n;w<.s 10 Phenanthrene
Naphthalene
2—Methylnaphthalene
alpha—BHC**
beta—BHC**
4,4-DDD**
ink*
Aldrin MW-17
13 &

/

Monitoring Well (MW—-11S): 11’

Monitoring Well 4 (MW-4):

Benzene*
Benzyl alcohol
alpha—-BHC**
beta—BHC**
delta—BHC**
Dieldrin

13.5’

19
88 \
0.039 J
1.1
0.07
0.084 J

No PCB's detected in any samples.

~Monitoring Well (MW-12): 12’

& ”;MM.A No VOA's detected in any samples.
. MW-12 No Semi—VOA's detected in any samples.
12 ¢ No PCB's detected in any samples.
26000 4,4'—DDD*** 0.44
480 J
mww | B MW-11S
11
18 BJ —— T
130 Zm,w-ao Monitoring Well 19 (MW-19): 14’
121 14 Acetone*
5o one 7100 B
57 J No semi—VOA's detected in any samples.
130 alpha—-BHC** 0.39
400 beta—BHC** 0.26
0.55 gamma-—-BHC** 0.14
097 ”a.”,m.m_mww ; Aroclor—1254** 1.1J
870 )
05 /

Monitoring Well (MW-17): 13’

No VOA'’s detected in any samples.

Monitoring Well (MW—16): 11.5’

Ethylbenzene*

Xylene*

: 31

No semi—VOA's detected in any samples.
No PCB'’s detected in any samples.

5J

4,4—DDD** 0.13 Monitoring Well (MW-15S): 13"
. i— ' i les.
xide** No Semi—VOA'’s detected in any samp

M*lenwo%%w epoxide 4,4—DDD** 0.030 MW-15S No VOA’s detected in any samples.

N*..«.._uc_u,.:‘ 4,4—-DDT** 0.120 13 & No Semi—VOA's detected in any samples.

A.Aloo.?» - % MW-13 Aroclor 1254*** 0.750 No PCB'’s detected in any samples.

No PCB's detected in anv samples. 11,5 & MW-14S Ze..?m 7 No Pesticides detected in any samples.

V. 7 L NOTES:
— o \ | R‘ o - Al units expressed in ug/L (ppb)
YL Monitoring Well (MW—148): 12 Monitoring Well (MW—6): 13 . Depth of well expressed in feet.
No VOA's detected in any samples. No VOA's detected in any m.va_mm. J Indicates estimated value.
No Semi—VOA’s detected in any samples. No Semi—VOA’s am.ﬁmoﬁma in any samples. Indicates semi—volatile organic compounds.
No PCB’s detected in any samples. No PCB's detected in any samples. * Indicates volatile organic compounds
No Pesticides detected in any samples. No Pesticides detected in any samples. e Indicates pesticides :
*kk Indicates PCB's.
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Semi-Volatile Organic Compounds
SVOCs were detected in five (MW-4, MW-9S, MW-11S, MW-13, MW-14S) of the

10 monitoring wells screened in the fill during the first round of sampling, and in 7
monitoring wells (MW-4, MW-9S, MW-10, MW-11, MW-13, MW-14S, MW-17) during the
second round of sampling. One well (MW-19) was sampled during the supplemental RI, and
was found to contain SVOCs. The distribution of the maximum concentrations of SVOCs
on the site are illustrated in Figure 1-11.

SVOCs detected in leachate samples were predominantly centered in the northern
half of the site, and are concentrated in the vicinity of MW-11S. The major constituents of
SVOC contamination exceeding MCL’s detected in the leachate in MW-11S are the
following: napthalenes, phenanthrene, bis(2-ethylhexyl)phthalate, and 4-methylphenol. In
MW-19, which is located 13 feet downgradient of MW-11S and screened in the same zone,
only 4-methylphenol was detected. In addition, benzyl alcohol was also detected at
concentrations of 88 ppb and 28 ppb in MW-4 during the first and second rounds of
sampling, respectively.

Pesticides

Low concentrations of TCL pesticides were detected in the leachate over much of
the central and northern portion of the site, and at slightly higher levels in the MW-11S
vicinity. The maximum contaminant concentrations and associated distributions are
depicted in Figure 1-11.

Pesticides were detected in seven monitoring wells (MW-4, MW-9S, MW-10, MW-12,
MW-16, MW-17) in the first sampling event at total concentrations ranging from 0.078 ppb
in MW-17 to 130 ppb in MW-11S. Concentrations decreased rapidly with increasing radial
distance from MW-11S. The next highest concentration was detected in MW-10 at a level
of 2.74 ppb.

Total pesticides detected in the second round of sampling occurred in similar wells
(MW-4, MW-9S, MW-10, MW-11, MW-12, MW-13, MW-145, MW-17) as the first round of
sampling. However, concentrations are slightly higher in two additional wells, MW-13 and
MW-14. Concentrations ranged from 0.055 ppb in MW-14S to a maximum of 870 ppb in
MW-11S.

1547-02-1 1 - 1 8 g\mamaron\sectionl.txt



PCBs
PCBs were detected in the leachate in monitoring well MW-10 in both sampling

events at concentrations of 22 ppb in the first round and 420 ppb in the second round.
PCBs were detected in two other ground water samples; one from MW-14S and one from
MW-17. The levels detected in MW-17 were 0.75 ppb in the first round. During the second
round, 1.3 ppb were detected in MW-14S. PCBs were also detected in MW-19 at a
concentration of 1.1 ppb. There were no PCBs detected in MW-11S, located 13 feet
upgradient from MW-19M.

Inorganic Compounds
TAL inorganic parameters are present in the leachate randomly throughout the site,

and the maximum detected levels are shown in Figure 1-12. As previously indicated in the
RI (Volume 1), the total maximum metal concentrations were detected in the central
portion of the site. Individual inorganic concentrations also have elevated levels located
randomly throughout the site.

Arsenic was detected in 9 of the 12 shallow monitoring wells on the site. During
round one sampling, the concentrations ranged from 2.8 ppb in MW-9S, to a maximum of
204 ppb in MW-11S. In seven of the wells, arsenic exceeded the NYSDEC drinking water
standards. In both sampling rounds, MW-11S had the maximum detected concentrations
found on-site. In MW-19, located 13 feet downgradient of MW-11S, arsenic was not
detected. Well MW-17 had the second highest detected value of 79.3 ppb.

Barium was detected in 11 of the 12 wells sampled. The maximum concentration
detected on-site was in MW-17 at a level of 18,500 ppb. Cadmium was detected in 10 of the
12 monitoring wells screened in the fill. Concentrations ranged in MW-15S from 3.1 ppb
to a maximum of 194 ppb in MW-4 in the first round, and a minimum of 21 ppb in MW-9S
to a maximum of 150 ppb in MW-11S during the second round. Copper was detected in 8
of the 12 wells screened in the fill layer. The maximum detected concentration was found
in MW-4 at a level of 6,680 ppb.

Total chromium concentrations generally decreased significantly from the first round
of sampling to the second round of sampling. The most notable decrease occurred in MW-4
which had a concentration of 1,140 ppb in round one, to non detect (ND) in round two.
Four other wells that experienced similar trends were MW-11, MW-13, MW-16 and MW-17.
On the other hand, there were two wells (MW-9S, MW-15S) which showed a significant
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Monitoring Well 10 (MW—-10): 13-

Monitoring Well 9S (MW-9S): 18’

Barium
Cadmium
Chromium
Iron

Lead
Manganese
Nickel

1690
21
1490

298000

125

18

— MW-9S

5930
997

Arsenic
Barium

Copper
Iron
. Lead

Nickel
Zinc

Cadmium
Chromium’

Manganese

256
6960
150
2170
3750
551000
15300
5520
728
12600

Monitoring Well 11S (MW—-11S): 11’

Monitoring Well 12 (MW-12): 12’

Barium
Cadmium
Chromium
Copper
Iron

Lead
Manganese
Nickel

353

39300

447

2730

60.9
751

1790
435000

1210
9090
1240

Monitoring Well 15S (MW—-15S): 13’

Arsenic
Barium
Cadmium
Copper
Iron

Lead
Manganese
Mercury
Nickel

Zinc

NOTES:

30J
1980
723
2090
195000
9950
2230

27J
717
5080

All units expressed in ug/! (ppb).
Depth of wells in feet.

Arsenic 33.3
Barium 2520
Cadmium 80.9 ‘ B .
Chromium 346 Monitoring Well 4 (MW-4): 13.5' H—= Monitoring Well 19 (MW-19): 14’
Copper 6220 .
Iron 457000 Barium 4570J MW-11S Barium
Lead 5030 Cadmium 194 J 1" g Iron
Manganese 2990 Chromium 1140J Manganese
Nickel 2070 Copper 6680 J
Zinc 7790 . Iron 440000J &
- MW-10 Lead 7590J MW-19
13 & Z.m:um:mmm 5180J 14
Nickel 2400J Monitoring Well 16 (MW-16): 11.5’
Monitoring Well 17 (MW-17): 13 Potassium 30100
Zinc 17700J MW-16 Arsenic 30.34
Arsenic 79 11.5'@ - Barium 2820 J
Barium 18500 Cadmium 364
Cadmium 1054 D MW-17 ~Chromium 336 J
Chromium 415 13 Cobalt 96 J
Copper 6030 J Copper 30204 \l
Iron 535000 Iron 231000 J
Lead 15200 Lead 7860J
Manganese 5930 J Manganese 2890J
Mercury 328J Mercury 274
Nickel 1140 J Zinc 10100 J
Zinc 26900 J o Monitoring Well 14S (MW-14S): 12’ MW-15S
) Arsenic 105 N 13 & —
- _qa\- ' a4 MW-1 Barium 4490 MW-14S
Monitoring Well 13 (MW—13): 11.5 — ﬁ.m_ }  Cadmum 688 ® 5 MW-6 v
Arsenic .. .ﬂ,; J Chromium 415 13 @J i\
Barium 3480J AN _Oon,um_‘ 2850 |
Cadmium 37.2 ron 301000 "
Chromium 4514 Lead 220000 \
Copper 2230 TAYLOR LANE Manganese 3360 ! .
lron 334000 R_.m reury 8.1J Monitoring Well 6 (MW-6): 13’
Lead 5590J ._oxm; 1340
Manganese  7420J Zinc 8230 Iron 53200
Nickel 5184J Lead -38.3J
Zinc 79600 Manganese 892J
Mercury 27J
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increase between rounds one and two. MW-9S had a chromium concentration of 432 ppb
in round one, and increased to 1,490 ppb in round two. Similarly, the levels in MW-15S rose
from 10.9 ppb in round one to 328 ppb during round two.

Total lead was detected in 11 out of 12 monitoring wells on the site. The maximum
detected concentration was found in MW-14S, at a level of 220,000 ppb. The next highest
level of lead was detected in samples from MW-11S and MW-17 at concentrations of 15,300
ppb and 15,200 ppb, respectively. Manganese was detected in all 12 wells that were
sampled. The maximum concentration detected was found in MW-12 at a level of 9,090
ppb. The minimum concentration detected, 447 ppb, was found in MW-19.

Total mercury was detected in a total of 9 out of 12 wells sampled. The maximum
level detected during the first round of sampling was in MW-17 with a value of 32.8 ppb.
The minimum concentration was found in MW-4, at a level of 0.22 ppb. The levels of
mercury detected throughout the remainder of the site decreased significantly during the
second round of sampling. The most notable decrease occurred in MW-17 with a decrease
to 3.8 ppb.

Nickel was detected in 10 of the 12 well sampled. Since there is no NYSDEC
drinking water standard, the USEPA MCL was used, which has a proposed value of 100
ppb. Using this value as a criteria, 9 of the 10 wells were in exceedence of this value. The
maximum detected concentration was found in MW-4, at a level of 2,400 ppb. Zinc was
detected in 8 of the 12 monitoring wells sampled. The maximum concentration was found
in MW-13, at a level of 79,600 ppb. Cyanide was detected in three of the 12 wells (MW-11S,
MW-14S, MW-19) that were sampled during the field investigation.

1.5.5 Comparison of Contaminant Levels in Ground Water to ARARs

In those cases where no NYSDEC drinking water standard or USEPA MCL were
available, the contaminants were classified as unspecified organic contaminants and
defaulted to a standard of 50 ppb. The first criteria used in evaluating the ground water
concentration in the sand layer, was the NYSDEC Class GA Ground Water standards (6
NYCRR Part 703.5). This criterion was considered on the basis that ground water would
be treated and reinjected on-site to the lower aquifer. This standard applies to the site only

for the ground water contained in the lower aquifer, which potentially could be used as a
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future source of potable water. Figures 1-13 and 1-14 list only those concentrations detected

above the Class GA Standards for wells screened in the sand layer.

Yolatile Organic Compounds
The only VOCs detected in the ground water within the sand unit were found in

MW-14M. Vinyl chloride was detected in both rounds of sampling; 70 ppb in round one and
95 ppb in round two. 1,2-dichlorethene was also detected consistently in both rounds, with
the maximum concentration occurring in MW-14M at a value of 100 ppb. No SVOCs were
detected in any wells at concentrations greater than the NYSDEC standard.

Pesticides were detected in two monitoring wells at concentrations greater than the
NYSDEC drinking water standard. Alpha-BHC, beta-BHC and gamma-BHC were detected
in MW-14M at concentrations of 0.0390 ppb, 0.0260 ppb, and 0.0140 ppb, respectively.
Monitoring well M11-M contained alpha-BHC at a level of 0.054 ppb, beta-BHC at value
of 0.270 ppb, and dieldrin at 0.0587 ppb. No PCBs were detected in any of the wells at
levels exceeding the NYSDEC drinking water standard.

Inorganic Compounds
Contained on Figure 1-14 are the inorganic contaminants and associated

concentrations which exceeded the Class GA drinking water standards. However, for
purposes of discussing the nature and extent of contamination, only the following
constituents were evaluated: chromium, iron, lead, manganese, nickel, magnesium nickel,
and cyanide.

Arsenic, cadmium, copper, mercury and zinc were not detected in excess of the
NYSDEC drinking water standards in any of the wells screened within the sand unit, and
therefore not further considered contaminants of concern.

Total chromium was detected in four (MW-9D, MW-11M, MW-14D, MW-15D) of
the five wells sampled during field investigations at levels exceeding the NYSDEC drinking
water standard. The maximum detected concentration was found on-site was in MW-9D at
a concentration of 1,210 ppb.

Iron was detected in all five wells screened in the lower sand unit. The maximum
concentration occurred in MW-9D, at a value of 50,500 ppb above the Class GA standard
of 800 ppb.
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Total lead was detected in all of the five wells screened within the sand unit. The
maximum concentration detected was in MW-9D, at level of 76.0 ppb. The next highest
concentration was in MW-14M at a value of MW-14M. The NYSDEC drinking water
standard is 25 ppb, and was exceeded in 4 of the 5 monitoring wells.

Manganese was detected in all five monitoring wells sampled at the Mamaroneck
site. The most elevated concentration was detected in MW-9D at a level of 790 ppb. Nickel
was detected in three (MW-9D, MW-11M, MW-15D) of the five wells screened in the sands.
The highest detected concentration was found in MW-9D, at a value of 35S ppb in MW-9D.

1.6 GENERAL RESPONSE OBJECTIVES AND ACTIONS

As required under the 6 NYCRR Part 375 for inactive hazardous waste sites,
remedial alternatives for the Mamaroneck Site were developed with the objective of being
protective of human health and the environment. The remedial action objective will be
achieved by controlling the source of contamination and eliminating the potential exposure
pathway where possible. As indicated in Table 1-1, the primary constituents of concern at
the site are volatile and semi-volatile organic compounds, pesticides, PCBs, and metals. The
principal media of concern are the isolated "hot spots" along the eastern border of the site,
contaminated fill, leachate, and ground water beneath the fill. Presently, there is a low
probability of organic chemicals in the soil and ground water volatilizing into the air.

However, under excavation conditions, this situation would require constant monitoring.

1.6.1 Remedial Action Objectives for Fill/Isolated "Hot Spots"

Fill contamination exists at various locations on-site, including isolated "hot spots"
and is primarily the result of disposal of miscellaneous wastes at the site over the course of
many years. Contamination exists throughout the disposal areas at the site and consists of
volatile organic compounds, semivolatile organic compounds, pesticides, PCBs, and metals.
Because of the low permeability of the fill, the high cation exchange capacities, and high
organic content, the contaminants have not historically been highly mobile. However, low
levels of contaminants have migrated into the sand aquifer below. The contaminants at the
site represent a potential risk to human health and the environment due to the potential for
heavy metals and PAHs to continue to migrate from the leachate into the ground water

beneath the site, which could lead to potential off-site migration. The fill contaminants also
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represent a potential health hazard due to the potential for exposure to contaminants via
surface soils (dermal exposure) or ingestion.

The preliminary objective of the remedial action for the fill and isolated "hot spots”
is to reduce or eliminate the potential for exposure to contaminants via dermal contact or
ingestion, and to control the source of migration from the leachate and into the ground

water.

1.62 Remedial Action Objectives for Leachate/Ground Water

Minimal ground water contamination at the site has resulted from migration of
contaminants in the leachate to the sands. However, much lower levels of the more mobile
contaminants have migrated from the upper fill layers downward into the ground water
within the sand layer beneath the fill.

The VOC leachate concentrations detected throughout the site were totalled and
compared with the Westchester County Sewer Influent limit of 2,100 ppb of total VOCs
(which include VOCs, SVOCs, pesticides and PCBs). Based on the average concentrations
detected from all sampling events, it is estimated that pre-treatment of the leachate may be
required for volatiles and metals prior to discharge into the POTW (Refer to Appendix A -
Treatability Study). However, the degree of pre-treatment for volatiles and metals is
dependent upon the ultimate concentrations, and flow of leachate generated from the
remedial action, and approval for the discharge of the leachate into the WCDEF POTW.

The remedial action objective for ground water is to decrease, to the extent feasible,
further genefation of leachate (source control), and to control the migration of contaminants

that are already in the sands from farther migrating off-site.
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2.0 IDENTIFICATION AND SCREENING OF
REMEDIAL TECHNOLOGIES

21 REMEDIAL TECHNOLOGY SCREENING CRITERIA

This section identifies general remedial technologies which may be applicable to fill,
leachate, and ground water at the Mamaroneck Taylor Lane site. In addition, each
alternative also applies to the isolated "hot spots" located on the eastern perimeter of the
site. Each technology is qualitatively evaluated considering three primary screening criteria
to screen out and eliminate those alternatives that are not effective, implementable, or

reasonable in cost. A broader description of each of the screening criteria follows.

2.1.1 Effectiveness Evaluation

A key aspect of the screening evaluation of each general remedial alternative is its
effectiveness in protecting human health and the environment. Each alternative is evaluated
based on its effectiveness in providing a reduction of contamination toxicity, mobility, or
volume. Both short and long-term components of effectiveness are evaluated. Short-term
effects are those possible during the construction and implementation period; and
conversely, long-term effects refer to the period of time after the remedial action is

completed.

2.12 Implementability Evaluation

Implementability is a measure of both the technical and administrative feasibility of
constructing, operating, and maintaining a remedial action alternative. It is used during
screening to evaluate a combination of process options with respect to conditions at a
specific site. Technical feasibility refers to the ability to construct, reliably operate, and
meet technology-specific regulations for process options until a remedial action is completed.
It also includes operation, maintenance, replacement, and monitoring of technical
components of an alternative, if required, into the future after the remedial action is
complete. Administrative feasibility refers to the ability to obtain approvals from other
offices and agencies, the availability of treatment, storage, and disposal services and capacity,

and the requirements for, and availability of, specific equipment and technical specialists.
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2.13 Cost Evaluation

Typically, technologies have been defined well enough prior to screening that some
estimate of cost is available for a comparison to be made among technologies. However,
because uncertainties associated with the definition of technologies often remain, it may not
be practical to define the cost of technologies with the accuracy desired for the detailed
analysis. At this stage in the evaluation, a cost analysis is made primarily on the basis of
engineering judgement. The cost associated with each process option are compared with

costs of other process options within the same technology type, usually on a per-unit basis.

22 REMEDIAL TECHNOLOGIES FOR SOIL/FILL

The available technologies for meeting the remedial objectives for soil/fill at the
Mamaroneck Taylor Lane site can be divided into four categories: containment; in-situ
treatment; excavation with on-site treatment and placement of soils back on-site; and
excavation with off-site treatment and disposal. In the following sections, remedial

technologies within each of these categories are identified and evaluated.

22.1 Containment ,

Containment may involve various capping/covering technologies. Capping is a
containment process by which the ground surface is sufficiently covered to prevent surface
water infiltration, control erosion, and isolate and contain contaminated wastes. A variety
of impermeable cover materials and sealing techniques are currently available. Fine-grained
soils such as clays and silty clays have low permeabilities and are suited for capping because
they resist infiltration and percolation of water. Flexible synthetic membranes including
materials made of polyvinyl chloride (PVC), high or low density polyethylene (HDPE/
LDPE) and synthetic rubbers are also available for use as cover materials.

Capping is an effective method for preventing percolation of precipitation through
the contaminated soils at the site. Moreover, capping can be easily implemented and has
a relatively low capital and operation and maintenance (O&M) cost. Several capping

options are further described as follows:

Gravel Cover
A gravel cover is typically utilized for the purpose of preventing erosion and

mitigating contact with contaminated materials. However, on it’s own, it is not effective in
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preventing infiltration of precipitation or surface water through the gravel to the subgrade,
and therefore eliminated from further evaluation. Following grading to prevent pooling or
ponding of precipitation, a geotextile filter fabric layer followed by an approximate six-inch

layer of crushed gravel may be placed over the contaminated soils.

Topsoil Cover
A topsoil cover is typically used only for the purpose of preventing erosion and

contact with contaminated materials. It is only partially effective in reducing infiltration of
precipitation or surface water through the soil by promoting evapotranspiration and runoff
by improved vegetation cover. An approximate six-inch thick layer of topsoil may be placed
over the contaminated soils and seeded to promote vegetative growth for erosion control
and evapotranspiration. This alternative is not effective in reducing the overall amount of
infiltration through the cap, and therefore is not retained as an individual capping

alternative.

Asphalt Cover
An asphalt cover is effective in mitigating erosion and contact with contaminated

materials at a hazardous waste site, and will limit infiltration of surface water to various
degrees depending upon its thickness and composition. In consideration of future use of
the site, the most applicable asphalt cover would be constructed in accordance with road or
parking area design specifications to support vehicles. This type of asphalt cover will include
a layer of stone, followed by a base asphalt course and a final top course. The asphalt layers
are smoothed and compacted following placement. This alternative is not effective in
reducing the overall amount of infiltration through the cap, and is not retained as a capping

alternative.

6 NYCRR Part 360 Soil Cap
The 6 NYCRR Part 360 cap is most commonly used in the closing of non-hazardous

landfills. The cap is placed in layers following grading of the site to facilitate surface water
run-off. The initial layer consists of synthetic filter fabric covered by crushed stone or sand
for venting methane gas (which is typically generated by decomposition of municipal solid
waste in landfills). The gas vent layer is then covered by another layer of filter fabric,
followed by an 18-inch barrier layer of recompacted low permeability clay, or geosynthetic

membrane. A 24-inch layer of barrier soil serves as a protection to either the barrier layer
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or geosynthetic membrane, from root penetration, desiccation and freezing. A final six-
inches of topsoil is then placed and seeded to promote vegetative growth for erosion control
purposes. Both of these alternatives options, clay or geosynthetic membrane cap, have been

retained for further development.

6 NYCRR Part 373 (RCRA) Cap

The multi-media RCRA cap is generally implemented at hazardous waste sites. This
type of cap is especially useful at sites where the ground water has not been impacted, but
the potential for ground water contamination exists. The initial layer (placed following site
grading to facilitate surface water run-off) consists of 24-inches of low permeability,
recompacted soil followed by six-inches of sand, a synthetic membrane liner, a 12-inch sand
drainage layer, a layer of synthetic filter fabric, and a 24-inch barrier protection layer. The
final layer is six-inches of topsoil seeded to promote vegetative growth for erosion control
purposes.

Based on the low permeability of the fill material and concentrations of the
contaminants at the Mamaroneck site, the RCRA cap was not considered a cost effective

remedial alternative and therefore, screened from further development.

222 In-Situ Treatment Technologies

Soil Vapor Extraction

Soil vapor extraction (SVE) is designed to physically remove volatile compounds,
generally from the vadose or unsaturated zone. It is an in-situ process employing vapor
extraction wells alone or in combination with air injection wells. Vacuum blowers supply
the motive force, inducing air flow through the soil matrix. The air strips the VOCs from
the soil and carries them to the screened extraction wells. Air emissions from the systems
are typically controlled by adsorption onto activated carbon, thermal destruction or
condensation by refrigeration. SVE is effective for removing VOCs, but is not effective for
removing semivolatile organic compounds or pesticides. Since both of these types of organic
constituents exist in the soil on the site, SVE will not effectively reduce all soil contamina-
tion on-site.

A number of soil characteristics influence the overall effectiveness and implementabi-
lity of SVE at a site. The primary factors influencing SVE effectiveness are the soil
heterogenicity and permeability. The more heterogeneous the soil, the more difficult it is

to remediate with SVE. Since the soils/fill layer at the Mamaroneck site are highly
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heterogeneous, this would be a limiting factor in the treatment of the soils with SVE. The
soils also demonstrate a low air permeability which is not suitable for in-situ SVE.
Additional factors influencing the effectiveness of SVE are the total organic carbon content
and sorptive capacity, both of which are high in the soils at the Mamaroneck site and not
conducive to implementing SVE. The aforementioned site soil characteristics as well as the
fact that SVE will remove only VOCs demonstrate the limited applicability of SVE for use
at the Mamaroneck site, and therefore, will not be further evaluated as a treatment

technology.

Soil Flushing (In-situ

An in-situ soil flushing system consists of flooding a contaminated site with a washing
solution which is percolated vertically downward through the soil column. Flushing solutions
include water, acids, bases and surfactants. The selection of a particular solution is
dependant on the type of contaminant to be removed from the soil. The washing solution
is introduced either through injection or infiltration, and solubilizes, emulsifies or chemically
reacts with the contaminants in the soil, and effectively flushes the contaminants from the
soil. The flushing solution and entrained contaminants, termed elutriate, are then collected
in drains or a well network and returned to the surface, where the contaminants are
recovered, treated or disposed. The best results for soil flushing are obtained in highly
permeable, low organic content soils.

The major advantages of soil flushing are that it is relatively cost effective and easy
to implement. However, the soils must exhibit a high permeability for flushing to be
effective. As previously indicated, the soils at the site are composed primarily of low
permeable clays and silts, thus preventing a complete and intimate contact of the flushing
solution. Additional disadvantages of soil flushing include: the introduction of potentially
toxic substances; ie., the flushing solution; incomplete removal of contaminants due to
impermeable or heterogeneous soil; and difficulty in total and successful collection of the
elutriate.

To date, in-situ soil flushing has not been demonstrated on a large scale remediation
project involving low permeability soils. In addition, this technology would have a limited
applicability af the Mamaroneck site due to the range of contaminants present in the fill
material. For these reasons, soil flushing is not implementable or effective for use at the

Mamaroneck site, and thus is eliminated from further consideration during the FS.

1547-02-1 2'5 g \mamaron\section2.txt



Vitrification (In-situ)

In-situ vitrification (ISV) utilizes electrical power to heat and melt contaminated
soils, to form a stable glass and crystalline structure with very low leaching characteristics.
ISV uses a square array of four electrodes inserted into the ground to establish a current
in the soil, and heat the soil to a range of 2900°F to 3600°F, well above a typical soil’s
melting point. As the melt is generated downwards from the surface, organic constituents
are destroyed by pyrolysis and the pyrolized products migrate to the surfaces of the vitrified
zone where they are combusted in the presence of oxygen. Non-volatile inorganic
contaminants are incorporated into the melt. The resultant product is devoid of residual
organics compounds. In-situ vitrification was originally used to stabilize radioactive wastes,
and it has only been recently considered for the treatment of hazardous material.

This technology may be applied to most soil types. However, the limiting factors in
implementing vitrification, include: the need for a low soil moisture content and the absence
of glass-forming materials such as silicon and aluminum oxides. If a significant quantity of
soil below the water table needs to be treated, dewatering must be performed prior to
vitrification, thereby increasing the overall costs significantly.

ISV also requires off-gas collection, treatment and disposal of spent activated carbon,
scrubber water, and other waste materials from the air pollution control equipment which
may be hazardous. Also, backfilling with clean soil may be required since the volume of soil
can decrease 20% to 40% during the process.

Vitrification will not be retained for further detailed analysis during the FS due to
the prohibitive costs associated with the process on a large scale basis. Dewatering of the
fill, in combination with the excessive power requirements, and off-gas collection and

treatment system, creates an economically impractical solution.

Solidification/Stabilization (In-situ)

In-situ soil mixing stabilization/solidification combines the use of a cement-based
proprietary additive with an in-situ deep soil mixing system. The mixing system involves a
vertical drive auger with a series of cutting and mixing blades. As the auger is advanced
into the contaminated material, the additive slurry is injected through ports in the auger
head and mixed with the medium to be stabilized. Typically, three foot diameter columns
are positioned with the necessary overlap to cover the entire area to be stabilized. Based

on results of the laboratory bench-scale treatability testing, the additive mixture can be
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tailored to provide optimum fixation of the target contaminants and physical
strength/durability of the solidified mass.

In-situ soil mixing has been successfully used to immobilize organic and inorganic
wastes. However, the most significant challenge in applying solidification/stabilization
treatment in-situ is achieving complete and uniform mixing of the solidifying/stabilizing
agent with the soils. Implementing in-situ solidification/stabilization would be very difficult
at the Mamaroneck Taylor Lane site based on the low permeability of the soils, and the
inability to guarantee complete contact of the solidification agent with the contaminated
soils. Therefore, this technology has been eliminated from any further development during

the FS.

Bioremediation (In-situ)

Bioremediation promotes and accelerates the natural biodegradation process in the
undisturbed soil. Generally, it consists of the recirculation of ground water, which has been
conditioned with nutrients and an oxygen source, through infiltration galleries or injection
wells in an effort to stimulate and sustain microbial degradation of the soil contaminants by
indigenous bacteria. A common system design consists of central withdrawal of ground
water and reinfiltration through infiltration galleries or wells at several locations around the
outer border of the treated area. In general, soil saturation is required. Since the treatment
process is aerobic, oxygen and soluble forms of mineral nutrients must be introduced
throughout the saturated zone. Oxygen is usually the limiting factor, however, nitrate is
being researched as an alternate electron receptor. The end products of aerobic
biodegradation are carbon dioxide, water and bacterial biomass.

This technology would be difficult to implement at the site due to the highly
impermeable fill material present. Also, bioremediation would not be an effective
technology for reducing the concentrations of certain contaminants found on-site, namely,
heavy metals and PCBs. In addition, the heavy metals present in the soil at the site may
be toxic to microbial degradation. Therefore, in-situ bioremediation is eliminated as a

feasible technology for soil remediation at the Mamaroneck site.

223 Excavation and On-site Treatment and Disposal
The technolgies evaluated under this alternative assume excavation would occur after
dewatering of the fill has been completed. In addition, it is assumed that the fill will be

treated on-site, and disposed of back on-site.
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Incineration

Incineration uses high temperatures ranging from 1600 to 2200°F to volatilize and
combust organic constituents in hazardous wastes. The three most common incinerator
designs are rotary kilns, infrared furnaces and circulating fluidized bed incinerators. The
destruction and removal efficiency (DRE) for properly operated incinerators often exceeds
the 99.99 percent requirement for hazardous waste.

Rotary kilns are slightly inclined, refractory lined cylinders used for the controlled
combustion of organic wastes under net oxidizing conditions. Wastes and auxiliary fuel are
injected into the high end of the kiln and passed through the combustion zone as the kiln
slowly rotates. Retention time can vary from a few minutes to an hour or more. Ash is
removed from the lower end of the kiln. Flue gases are passed through a secondary
combustion zone and then through air pollution control units. Residuals generated from this
process include: ash, stack gases, and brine solution from the ash quench and wet scrubber.

Infrared thermal units use silicon carbide elements to generate thermal radiation
beyond the red end of the visible spectrum. Materials to be treated pass through the unit
on a conveyor belt. Residuals from this process are the same as those from a rotary kiln.

Fluidized beds consist of a refractory lined vessel filled with an inert, granular
material. Combustion air is forced upward through the bed thereby suspending the material.
Fluidized beds can be operated at lower temperatures than other incinerators because of
the high mixing energies aiding combustion. Fluidized beds also use limestone to capture
acid-gases, thus eliminating the need for wet scrubbers and one of the residual streams from
the process.

Some general limitations regarding all incinerator types are the following: relatively
high costs, public resistance, and complications due to the presence of metals including lead
and arsenic. Heavy metals can react with other elements m the feed stream such as chlorine
or sulfur, forming more volatile and toxic compounds than the original species. In addition,
fine particle size of soil feed such as clays and silts will result in high particulate loading in
flue gases. For these reasons, this technology would not be appropriate for use as an on-site
treatment alternative, and is eliminated from further consideration. In addition, several
waste disposal firms have indicated that, based on the cadmium and arsenic levels in the
fill /soils, the materials would not be accepted for incineration. Therefore, this alternative

has been eliminated as a potential remediation option.
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Enhanced Volatilization

Enhanced volatilization, also known as low temperature thermal desorption, is a
physical process that uses heat to vaporize organic contaminants from soil at temperatures
as high as 600°C. A rotary kiln is typically used with air, combustion gas, or inert gas is
used as the transfer medium for the vaporized components. Since the contaminants are not
destroyed in the desorber unit, off-gases from the desorber must be treated to remove
organic contaminants and particulates. This can be achieved through carbon beds, thermal
oxidizers or condenser systems.

Enhanced volatilization has been proven effective for the removal of VOCs and
many SVOCs such as dichlorobenzene, bis-(2-ethylhexyl)-phthalate and PCBs. Factors
affecting the performance of thermal desorption are the desorber operating temperature,
residence time, moisture content of the soil and the type of soil to be treated.

To date, thermal desorption has been the selected remedy for 14 Federal Superfund
sites. However, enhanced volatilization would not be applicable for use the Mamaroneck
site since this technology does not effectively remove heavy metals from soils. This would,
therefore, require the use of an additional technology in concert with thermal desorption,
and significantly increase the overall capital and O&M costs. This process option is not

retained for further consideration as a remedial alternative for use at the Mamaroneck site.

Soil Washing (Ex-situ)

Soil washing is an aqueous based technology that is effective in treating various
organic and inorganic waste groups. It was designed for the separation/segregation and
volumetric reduction of hazardous materials in soils. The process involves high energy
contacting and mixing of excavated contaminated soils with aqueous-based washing solution
in a series of mobile washing units. The selection of the washing fluid is based on the
contaminants that are to be removed.

Advantages of soil washing include a closed treatment system, potential significant
volume reduction of the contaminant mass, wide application to a variety of waste groups,
and the mobility of technology and relatively low costs compared to other multi-contaminant
treatment technologies.

Soil washing relies on the fact that contaminants have a tendency to adhere to the
organic carbon and fine-grained soil fraction as opposed to the coarse grained mineral

fraction. Hence, the process is relatively ineffective on soils with high silt and clay content.
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Soil washing is therefore not considered for further development as an effective remedial

technology for use at the Mamaroneck site due to the soil characteristics.

Biological Treatment (Ex-situ)

Bioremediation technologies involve enhancing the biodegradation of contaminants

through the stimulation of indigenous soil and ground water microbial populations or the
addition of proprietary, natural microbial species. Two types of ex-situ processes to be
considered under biological treatment are slurry phase and land treatment.

Slurry-phase biological treatment involves mixing the excavated soil with water to
create a slurry that is mechanically agitated in an environment with the appropriate ambient
conditions of nutrients, oxygen, pH and temperature. Microorganisms may be seeded
initially or added continuously throughout an appropriate residence time. Upon completion
of the process, the slurry is dewatered and the treated soil is disposed.

In land treatment, soil is placed in a prepared, lined soil treatment bed. Manure or
nutrients are added as supplements to the soil and periodically cultivated. The use of
standard construction equipment allows management of a large area of treatment.

These bioremediation processes have fairly broad applicability for organic wastes and
are usually cost effective. Performance, however, is highly dependent on site conditions and
can be inhibited by complex waste mixtures. At the Mamaroneck site, bioremediation is not
further considered a viable remediation alternative because of the levels of heavy metals

contained within the fill, which could have an inhibiting effect on the treatment process.

Solidification/Stabilization

As previously described, solidification/stabilization is a process whereby a cement

based proprietary additive is mixed with the contaminated medium to form a stabilized
material. Based on results of laboratory bench-scale treatability testing, the additive mixture
can be tailored to provide optimum fixation of target contaminant and physical strength of
the solidified mass. This process can either be performed in-situ as was described
previously, or excavated and treated on-site.

The solidification/stabilization technology can be implemented as an on-site
treatment alternative with relative ease. However, the long-term stability of the generated
material would require extensive pilot testing prior to evaluating its overall effectiveness.

This alternative is retained for further analysis and development.
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Chemical Dehalogenation
The Alkaline Metal Hydroxide/Polyethylene Glycol (APEG) dehalogenation

technology uses a glycolate reagent to remove halogens from halogenated aromatic organic
compounds in a batch reactor. KPEG (potassium hydroxide/polyethylene glycol) is the most
commonly used type of APEG reagent. APEG processes involve heating and physical
mixing of contaminated soils, sludges and liquids with chemical reagents. During the
reaction, water vapor and volatile organics are removed and condensed. Carbon filers are
used to trap VOC:s that are not condensed in the vapor. The treated residue is rinsed to
remove reactor by-products and reagent and then dewatered prior to disposal. APEG
processes have been proven effective for aromatic halides such as dioxins, furans and PCBs,
but may not be effective for the suite of contaminants at this site, and is screened from
further consideration.

Base Catalyzed Dechlorination (BCD) is another technology for removing chlorine
molecules from contaminants such as PCBs, dioxins and pentachlorophenols. Like the
APEG process, BCD requires the addition of a reagent to the contaminated media and
heating of the material for reaction. But, because the reagent is not a glycol reagent, it is
significantly less expensive than the KPEG reagent. BCD is an emerging technology and
engineering research is being conducted for process optimization and scale-up. Based on
this, chemical dehalogenation has been eliminated from further consideration due to its

uncertain effectiveness on a full scale.

22.4 Excavation and Off-Site Treatment and Disposal

Off-Site Treatment and Disposal

Soil could also be excavated at the site after dewatering and treated at an off-site
facility via solidification/stabilization and disposed of at a permitted landfill facility. The
overall effectiveness of solidification /stabilization generally increases when performed ex-situ
and off-site. The primary reason for the increase in effectiveness is the application of the
technology; namely, that it occurs under controlled conditions. However, the limiting factors
detailed previously for solidification/stabilization remain the same, with the added cost of
transportation.

Solidification/stabilization is an implementable technology, but has not been
demonstrated on a farge scale application confirming the reduction of leachate generation.
This technology will be retained for further development, under the assumption that pilot

scale testing be conducted prior to implementing at the site.
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22.5 No Action/Institutional Controls

Measures have already been taken by the Village of Mamaroneck to restrict access
to the site, including the installation of a security fence around the site. The no action
alternative would include additional institutional measures such as deed restrictions, adding
new fencing to restrict Village personnel, additional signs (eg., "warning" and "no trespassing"
signs), re-routing of the bicycle path, and potentially hiring a security service to patrol the

site perimeter.

23 REMEDIAL TECHNOLOGIES FOR LEACHATE/GROUND WATER

Technologies to be considered for implementation of a leachate/ground water
remedy at the Taylor Lane site consist of containment of the leachate and sands aquifer
contaminants, recovery of leachate and ground water, treatment of recovered ground water,
and if necessary, disposal. Specific technologies for each of these is discussed in the

following sections.

23.1 Containment

Slurry Walls

Slurry walls are artificial hydraulic barriers installed to prevent water from flowing
onto or off of the site. The typical slurry wall is constructed by pumping slurry into a trench
as it is being excavated. The slurry walls may be made of cement-bentonite or concrete, but
generally a soil-bentonite mix is used. The maximum depth of the wall is limited by the
excavation equipment, often simply a backhoe. Walls up to 80 feet deep may be installed
with a modified backhoe, or deeper using clam shell or dragline equipment. The slurry
helps to maintain the integrity of the trench and forces bentonite into the soil matrix which
reduces the permeability of the soil. "Keyed" slurry walls are connected to an aquiclude or
competent geological member, while "hanging" slurry walls penetrate the water table but are
not keyed into an aquitard. The primary function of a hanging slurry wall is to trap floating
hydrocarbons and migrating gases.

Slurry walls may be placed upgradient of contaminated areas so that ground water
will flow around the area, downgradient to catch ground water after it has flowed through
a contaminated area, or circumferential to wastes so that contaminated ground water will
be trapped while uncontaminated waters migrate around and outside the slurry walls. This

option can be combined with a cap to prevent infiltration. Hydraulic cement has generally
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been used for grouting. This type of cement will readily harden and maintain its integrity
in water. The addition of a clay or polymer will sometimes improve the effectiveness of the
cement.

Certain types of clays (e.g., bentonite) that swell and form a gel in the presence of
water are also used alone and in combination with a chemical additive. Clay grouts are
relatively inexpensive and effective in coarse sands or small rock fissures. They have low
gel strengths, however, so cannot support structures. This technology is retained for further

development.

Groutin

Grouting is a process whereby one of a variety of fluids (eg., cement, clay, bentonite,
silicates, polymers and so forth) is injected into a rock or soil mass to reduce ground water
flow and strengthen the formation. Grout curtains are used in unconsolidated materials.
Boreholes are drilled and grout is injected under pressure to form columns of interconnect-
ing grout "pods". Some testing has indicated that grout curtains may not be capable of
attaining low permeabilities due to non-coalescence of grout pods in adjacent holes and
shrinkage of the grout during curing. Grouting, however, is more suited for rock formations
than unconsolidated formations and will not be evaluated as means for ground water control

at the site.

Sheet Pilin
Sheet piling can be used as a ground water barrier in the same manner as a slurry

wall. Sheet piles can be made of wood, precast concrete, or steel. Since wood is an
ineffective water barrier and pre-cast concrete is only used when great strength is required,
only steel sheet piling will be discussed. Steel sheet piles are driven into the ground through
unconsolidated material using a drop hammer. However, fill materials or rocky soil may
prevent advancement of the sheet pile or deflect the driven pile rendering any such wall
ineffective as a ground water barrier. An alternative method is the excavation of trench
followed by placement of the sheet pile and backfill material to stabilize the sheet pile walls.
This alternative method would require dewatering of the excavation prior to installation.
Again, sheet pile walls are typically keyed into a confining unit to prevent the downward
migration of contamination following containment. Due to the presence of a significant
amount of fill material and debris in the on-site soils, this type of technology will not be

evaluated further as means for ground water control at the site.
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232 Recovery

Trenches

Trenches can be installed to create a continuous zone of ground water influence.
Equipment components include drain pipes or gravel beds to convey water, filters and
envelopes to prevent system clogging and improve flow characteristics, and manholes or wet
wells to collect water so that it can be pumped to the surface for treatment and/or disposal.
Trenches will be retained for further evaluation as a leachate/ground water containment

alternative.

Horizontal Wells

Horizontal wells may be utilized to extract ground water at depths up to about 65
feet. Horizontal wells, as used in the oil industry, are installed by drilling horizontally
through the media, without the need to excavate the media in which the horizontal wells are
installed. Typical installations use 393 to 820 feet of 32 to 65 feet diameter perforated
recovery pipe (heavy polyethylene tubing) normally installed with double polyester filter.
A key to the installation is the attachment of a pumping riser which extends from the
recovery pipe to the surface. This pump riser is normally either 50 or 82 feet PVC pipe,
depending on well capacity. The end of the well opposite the pumping header is brought
to the surface with non-perforated tubing. This cleanout end is normally capped, but can
be used for pumping also.

Although the technology for horizontal wells is feasible, the cost associated with
installation, and operation and maintenance (O&M) are prohibitive. Therefore, horizontal

wells have not been retained for further evaluation.

Well Points

Well points are effective at dewatering shallow water bearing zones and are
therefore considered for dewatering the fill. Well points are generally installed at spacings
of 10 to 20 feet, all around the area to be dewatered. During operation, a central pump lifts
water from each well by producing a partial vacuum in the header pipes. Well points are
generally driven into the water bearing zone because the large number of points makes
drilling cost prohibitive. Driving of well points is not easily implementable at the
Mamaroneck site because of the unknown location of construction debris in the fill. Also,

because of the low permeability of the fill, a large number of well points would be required
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to completely dewater the entire site, making the installation cost extremely prohibitive.

This technology will not be evaluated further as a means of ground water control at the site.

Containment Wells

Vertical containment wells are frequently used to recover cdntaminated ground water
for treatment and to control the migration of contaminant plumes through hydraulic
influence of the well. Although aquifer testing conducted -as part of the RI indicated that
the use of collection wells is not practical in the fill, the greater transmissivity of the
underlying sand makes it a viable alternative for controlling off-site migration of metals in

the sand, and is retained for further development.

233 Leachate/Ground Water Treatment

The following technologies have been identified as being potentially applicable to
treating contaminated leachate/ground water at the site. The screening evaluation in this
section is based on the results of the Treatability Study performed by Malcolm Pirnie as well
as other applicable treatment technolgies. The results of the Treatability Study are

contained in Appendix A.

Air Stripping

Air stripping is a proven technology for removing volatile compounds from ground
water. This technology is generally effective for the removal of compounds for which the
Henry’s constant is greater than 0.003 (dimensionless). Air stripping is particularly effective
for the removal of low-molecular weight chlorinated hydrocarbons such as vinyl chloride,
TCE and dichloroethylene. In the most common stripping process design, extracted water
is introduced at the top of a tower filled with high-surface area packing material. Influent
ground water is sprayed downward over the packing material while air is blown upward
through the column. Volatile compounds are transferred to the vapor phase and either
vented to the atmosphere or transported to an air pollution control system such as activated
carbon.

Air stripping efficiency depends on temperature, the chemical and physical
characteristics of the contaminants and the process design criteria for the air stripper.
Process design criteria include packing height, liquid loading, air-to-water ratio and type of

packing material. Air stripping equipment is relatively simple, and start-up and shutdown
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can be accomplished fairly quickly. The capital and O&M costs are moderate compared to
other physical and chemical treatment process options.

Air stripping was investigated in the treatability study for this site and found to be
an effective method of removing volatile compounds. This technology will be retained for

further development.

Carbon Adsorption

Using carbon adsorption technology, contaminated ground water is passed through
reactors packed with granulated activated carbon. Upon contact with the solid, contami-
nants are adsorbed onto the solid phase. The extent to which a particular compound is

“adsorbed by the carbon can be estimated using experimentally determined partition
coefficients. This treatment is particularly effective in the removal of volatile organic
compounds (VOCs) and semi-volatile compounds, and may also be used to remove
pesticides and PCBs.

Monitoring the effluent for VOC breakthrough is necessary to determine when the
carbon has been saturated. Regeneration of spent carbon can either be carried out on-site
or off-site. On-site regeneration of the carbon increases capital investment as well as
operation and maintenance (O&M) costs. If off-site regeneration is selected, the vendor
is responsible for collecting and disposing of the spent carbon and providing reactivated
carbon.

Continuous treatment can be performed if two absorbers are connected in series.
Ground water is passed through the first absorber until VOC breakthrough is observed.
The ground water is then diverted to the second absorber while the carbon in the first
reactor is regenerated. Carbon adsorption has been demonstrated to be effective and
implementable at hazardous waste sites. Capital costs are moderate. O&M costs can be
high due to the need for carbon regeneration.

Data obtained for carbon adsorption during the treatability study on leachate
indicated that carbon was capable of removing pesticides, as well as VOCs which were
difficult to remove by air stripping; however, high levels of organic constituents (COD and
TOC) were measured in the leachate collected for the treatability study, thereby introducing
significant competitive adsorption. Pre-treatment, such as settling prior to carbon
adsorption, may reduce the influent organics to this process. Also, the wide-spread use of

carbon for wastewater treatment and extensive literature indicates that this technology would
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be an effective process for the removal of organics from the ground water. This technology

will be retained for further development.

Biological Treatment
In the conventional activated sludge biological treatment process, aqueous waste

flows into an aeration basin where it is aerated for several hours. During this time, a
suspended microbial population aerobically degrades organic matter in the stream and
generates new cells. In the post-treatment clarifier, sludge is settled out of the effluent and
can be recycled back into the reactor to maintain the microbial population. Clarified water
flows to disposal or further processing such as carbon polishing.

Modifications of this aerobic biodegradation are fixed-film systems that could include
trickling filters or bio-disks system in which the biomass is attached to an inert medium such
as PVC. Contaminated water is sprayed over the medium and organics are degraded after
contacting the biological "slime" layer on the surfaces. Air is supplied countercurrent to the
water flow to maintain sufficient aerobic conditions.

Data obtained during the treatability study indicated that biological treatment was
marginally capable of degrading organics in the ground water studies (See Appendix A).
During the treatability study the biomass was sustained which indicated that no components
in the ground water were toxic to the biological system during this study. However, due to
the hydrogeological characteristics at the site, a low flow would be recovered from the fill
material. Biological treatment is an appropriate candidate process to degrade the general
organic contamination present in the contaminated leachate within the fill. The bench-scale
SBR data indicate that the contaminated leachate did not cause any significant toxic effects
or inhibition of the biomass. However, the treatability data also indicate that it is unlikely
that a viable biological treatment process will be able to be maintained on-site, due to the
low concentration, low mass of organics present, and limited degradability of the organic
contamination present. Significant difficulty in maintaining a viable activated sludge process
was observed during bench-scale tests. Therefore. on-site biological treatment is not

recommended for this site.

UV/H,0, Oxidation
Advanced oxidation processes (AOPs) such as ultra violet (UV) light and hydrogen

peroxide (H,0,), involve the generation of hydroxyl radicals to destroy organic compounds.
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AOPs can be used to remove a variety of chlorinated hydrocarbons such as benzene,
toluene, TCE and chloroform, as well as pesticides.

Although UV light alone can oxidize some organics, it is generally used in
conjunction with H,0, and/or ozone to facilitate oxidation. During the UV/H,0, oxidation
process, hydrogen peroxide is used to oxidize contaminants with UV light as a catalyst. The
UV light converts hydrogen peroxide into hydroxyl radicals which are strong oxidants.
These radicals convert volatile organic chemicals to carbon dioxide, water and chlorine (for
chlorinated VOCs). Process variables include UV energy dose, hydrogen peroxide dose, pH,
temperature, and mixing efficiency. Bench-scale studies must be conducted to estimate
these variables and the size of the reactor. UV/H,0, oxidation was not studied during the
treatability study for this project. '

In this process, ground water is pumped through a heat exchanger which regulates
inlet temperature. Hydrogen peroxide is added to the feed as it proceeds to the reactor,
which is equipped with UV lamps. Following mixing, the treated ground water is then
discharged from the reactor. An emission control system may be necessary since the
agitation in the reactor volatilizes organic compounds in the ground water.

The operational costs associated with a UV/peroxide system are high due to the
great amount of energy required to operate the system. Based on the organic levels at the
Taylor Lane site, the UV /peroxide system would be prohibitively expensive, without yielding
greater treatment benefits. Also, this alternative involves an innovative technology, and its
ability to achieve the desired effectiveness on a full scale is not certain. For these reasons,

this alternative has been screened from further consideration.

Chemical Precipitation

Chemical precipitation is a process in which acid or base is added to a solution to
reach a desired pH where the constituents have their lowest solubility. Metals can be
precipitated from solutions in the forms of hydroxides, sulfides, carbonates or other
insoluble salts. Hydroxide precipitation with lime is most common; however, sodium sulfide
is sometimes used to achieve lower concentrations of metals in the treatment effluent. The
residuals from this process are metal-containing sludge and the treatment effluent, which
have an elevated or lowered pH or, in the case of sulfide precipitation, excess sulfides.

In a typical chemical precipitation process, precipitation/flocculation is used.
Generally, a chemical such as lime or sodium sulfate is added to the water in a rapid mixing

tank along with flocculating agents. Rapid mixing is performed for a short period of time,
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and then the water flows to a flocculation chamber in which longer mixing a proper
retention time is provided for the agglomeration of precipitated particles. Agglomerated
particles are separated from the liquid phase by settling in a sedimentation chamber, and/or
by other physical processes such as filtration.

This process was not studied during the treatability study for this site since metals
were not present in the raw leachate used for the treatability study collected during an
onsite ground water pumping test. However, chemical precipitation is a proven, reliable
technology which has been used extensively in municipal water treatment plants. Based on
the maximum concentrations detected in the ground water at the Taylor Lane site, chemical
precipitation would likely be effective for the removal of the metals, and is therfore retained

for further development.

Filtration

Filtration is a physical process whereby suspended solids are removed from solution
by passing the fluid through a porous medium. Granular media filtration is typically used
for treating aqueous waste streams, such as ground water. The filter media consists of a bed
of granular particles (typically sand or sand with anthracite). The bed is contained within
a basin and is supported by an underdrain system which allows the filtered liquid to be
drawn off while retaining the filter media in place. As ground water laden with suspended
solids passes through the bed of filter medium, the particles become trapped on top of and
within the bed. This either reduces the filtration rate at a constant pressure or increases
the amount of pressure needed to force the ground water through the filter. In order to
prevent plugging, the filter is backwashed at high velocity to dislodge the particles. The
backwash water contains high concentrations of solids and requires further treatment.
Typically, multiple units are employed so that a continuous process may be run.

Filtration is a reliable and effective means of removing low levels of solids from
ground water provided the solids content is less than 50 to 100 mg/L. Filtration by itself
will not adequately remove the soluble metals from the ground water at the Taylor Lane
site. To achieve soluble metals removal, additional steps such as chemical precipitation

would have to be employed. Hence, filtration will not be retained for further evalution.

Reverse Osmosis
Pressure driven membrane processes such as reverse osmosis and nano-filtration are

based on a phenomena known as osmosis. Osmosis is the natural flow of a solvent such as
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water through semi-permeable membrane which separates two solutions of different
concentrations of salts, or a solution from its pure solvent. Reverse osmosis is the reversal
of natural osmosis by application of a pressure exceeding the osmotic pressure on the more
concentrated side of the two solutions separated by a semi-permeable membrane. The
remaining concentrated solution is called the concentrate and the dilute side is called the
permeate.

Membrane processes can be used to remove a wide variety of materials from water
ranging from suspended particles to metal ions. Reverse Osmosis (RO) membranes were
developed to remove salts from seawater and brackish water supplies. These membranes
have the smallest pore sizes and typically remove particle sizes in the range of 0.0001 to 0.01
microns. Of the pressure-driven membrane processes, RO has the highest pressure (200-
2000 psi), lowest flux rate (3-20 gpd), and is the most expensive to build and operate. RO
concentrates dissolved inorganics; therefore, increases in osmotic pressure and scaling from
inorganic precipitation in the concentrate stream may impose recovery limitations. For this
reason, the effectiveness of RO systems is dependent on several water quality parameters
and is very site specific.

Small system RO processes are typically set up in two-stage configurations to
increase product recovery. The reject stream from the first stage is used to feed the second
stage, which has one-half as many membranes. No additional pumping is required between
the stages because of the high pressure of the first-stage concentrate stream. RO
membranes are cleaned periodically by pumping cleaning solutions through the membranes.
The solution composition depends on the type of membrane used and the type of membrane
fouling that is occurring. Types of membrane fouling include scaling and precipitation of
colloidal, organic, and biological matter.

Some RO applications may require pre- or post-treatment of water. Pretreatment
processes may be required to remove turbidity, color, iron and manganese in order to
maintain membrane capacity.

RO has historically been used for desalination of sea or brackish water in regions
which did not have other available water supplies. More recent applications for RO have
been used for the removal of the following metals: barium, cadmium, chromium, mercury,
and selenium. The ground water at the Taylor Lane site contains other metals in addition
to the metals listed here. Therefore, it is not certain whether RO would remove the metals

of concern at the site. RO was not studied during the treatability study.
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In addition, significant concentrations of suspended solids iron in the ground water
at the Taylor Lane site have been detected, which would likely cause fouling problems with
this technology. However, RO could be used in concert with other technologies if discharge
requirements were very stringent (such as discharge to ground water). Based on the high
pressures, the operating costs for this alternative are very high. This is an emerging
technology, and the feasibility for this alternative to remove the metals in the ground water
on a large scale has not been demonstrated. For these reasons, this alternative has been

eliminated from further consideration.

Ion Exchange
Ion exchange is a chemical process by which soluble ions are transferred from a

liquid to a solid phase or vice versa. Ion exchange is classified as a sorption process. In the
process, ions are removed from the aqueous phase by electrostatic exchange with ions that
are held by ion exchange resins. In an ion exchange treatment scenario, contaminated
ground water is passed through a filter resin. Charged ions in the ground water are
exchanged for ions of similar charge on the resin surface.

Once the resin becomes saturated with contaminant ions it must be regenerated.
During regeneration a highly concentrated solution of the ion associated with the exchanger
is passed through the unit. The contaminant ions which had attached to the resin during
the operational phase are now removed and replaced by the original resin ions. The
displaced contaminant ions are then disposed. '

In a cation exchange process, the ions most often displaced are the sodium ions.
Cation exchange can be used to remove calcium, magnesium, iron, and manganese. In an
anion exchange process, the ions most often displaced from the resin are chloride ions.
Anion exchange can be used to remove nitrate, arsenic, chloride, hexavalent chromium,
selenium, and sulfate. Based on the metals contaminants at the Taylor Lane site, the
selection of one of these ion exchange processes would not adequately remove all of the
contaminants. Specifically, elevated levels of zinc, a contaminant detected consistently at

the Taylor Lane site, would not be removed by either ion exchange process. Also, organic

~species frequently interact with the ion exchangers, causing either high regenerant

concentrations, or interference with the removal of the desired metals. Based on the

aformentioned reasons, this technology has been eliminated from further consideration.
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234 Leachate/Ground Water Disposal

Recovered leachate/ground water can be disposed of through several options,
namely: (1) Publicly Owned Treatment Works (POTW), (2) off-site surface water body
(Magid Pond) or (3) reinjection to the lower sand aquifer. The most suitable location is a
function of the discharge requirements, appropriate treatment technology, and physical
parameters, such as distance from the site and physical characteristics. The following
section summarizes the discharge locations that were considered for disposal of recovered

ground water from the Taylor Lane site.

Discharge to POTW
Under this alternative, leachate/ground water would be discharged into the sanitary

sewer for ultimate treatment at the publicly owned treatment works (POTW). A sewer use
ordinance, the Westchester County Environmental Facilities Sewer Act, would regulate this
discharge. The sewer act contains permissible discharge limits for several metals and total
organic compounds. Based on these limits, the leachate samples collected during the pump
test met the sewer act guidelines. However, ground water and leachate collected under
static conditions (RI - Volumes 1 and 2) exceeded POTW standards for heavy metals.
Therefore, for purposes of the FS, it is assumed that metals pre-treatment will be necessary.
This would need to be confirmed during design.

Ground water would be discharged into the sanitary sewer located along the
southwest border of the site. This alternative is technically feasible and potentially
implementable using standard construction practices. Approval would be required from the
Westchester County Department of Environmental Facilities (DEF) and NYSDEC, prior
to discharging the treated leachate. This discharge option is being retained for further

consideration during the development of the remedial alternatives.

Discharge to Surface Water
The Taylor Lane site lies within the Otter Creek watershed, which drains directly

into the Long Island Sound. The closest body of water to the site is Magid Pond, which
drains into Otter Creek, and is located west of the site. Magid Pond is a freshwater
wetlands which is regulated under Article 24 of the New York State Environmental
Conservation Law, Freshwater Wetlands Act. Magid Pond is classified as a Class D surface

water body according to the New York State Surface Water Quality Standards.
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Under this scenario, following pre-treatment, leachate would be discharged into
Magid Pond. Due to the close proximity of Magid Pond to the site, this alternative is
technically feasible and implementable using standard construction practices.

In terms of administrative feasibility, this alternative may be more difficult than
other ground water discharge options to implement. A New York State Pollutant Discharge
Elimination System (SPDES) permit for the surface water discharge would be required. In
addition, since Magid Pond is a freshwater wetlands, a New York State wetlands permit may
also be required.

Prior to discharge, leachate would have to be pre-treated to comply with surface
water standards for organics and inorganics, as applicable to Class D waters. Therefore, this
alternative is more costly than the POTW discharge option which requires only metals
removal. Based on the institutional and technical issues regarding implementation, the
surface water discharge alternative has been eliminated from further development. If during
design it was determined that no other available discharge location existed, this alternative

would be reevaluated and further developed.

Discharge to Ground Water

This alternative would involve discharging treated leachate/ground water to the
lower aquifer, through the use of injection wells. Under this alternative, ground water
ARARs would include drinking water standards, which would require the removal of metals
and organic parameters. A New York State discharge to ground water permit would be
required for this‘ discharge. This alternative would be technically difficult to implement,
since the permeability of the soils is very low. Additionally, since the water table is shallow,
discharging to ground water using injection wells is difficult. Therefore, due to the
hydrogeological and administrative constraints, as well as being more costly, this alternative

has been eliminated from further evaluation.

24 SUMMARY OF SCREENING

A summary of the screening technologies applicable for fill, leachate and ground
water contamination are presented in Tables 2-1 and 2-2. The technologies identified in

Tables 2-1 and 2-2 will be further evaluated and developed in Chapter 3.0.
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3.0 DEVELOPMENT OF REMEDIAL ALTERNATIVES

This section of the Feasibility Study groups selected remedial technologies into

proposed remedial alternatives which meet one or more of the general response objectives

outlined in Chapter 1.0. Remedial technologies were screened in Chapter 2.0 based on their

ability to remediate individual media. The focus of this section is to combine retained

technologies into alternatives which will remediate media of concern. The following

alternatives have been further evaluated in Chapter 3.0:

Alternative 1

Alternative 2

Alternative 3

Alternative 4

1547-02-1

No-action with Continued Monitoring and Institutional Controls.

Installation of 6 NYCRR Part 360 Cap over entire site area, with the
following modifications.

2A

2B

2C

No hydrological control or containment of leachate/ground
water.

With hydrologic control of the leachate/ground water via
slurry walls and two containment wells. On-site pretreatment
of leachate/ground water and disposal at POTW.

With hydrologic control of the leachate/ground water via
trenches with two containment wells. On-site treatment of

- leachate/ground water and disposal at POTW.

Excavation of Fill with On-Site Solidification/Stabilization with the
following modifications.

3A

3B

Dewatering of excavation area via trenches with temporary
pretreatment and discharge to POTW.

Dewatering of excavation area via trenches and containment
of ground water via containment wells. On-site treatment of
leachate/ground water and disposal at POTW.

Excavation of Fill with Off-Site Solidification with the following
modifications.

4A

4B

Dewatering of excavation area via trenches with temporary
pretreatment and discharge to POTW.

Dewatering of excavation area via trenches and containment
of ground water via containment wells. On-site treatment of

leachate/ground water and disposal at POTW.

3' 1 g:\mamaron\section3.txt
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31 ALTERNATIVE 1 - NO-ACTION WITH CONTINUED MONITORING AND
INSTITUTIONAL CONTROLS

No-action with continued monitoring provides a base upon which other alternatives
may be developed and compared to. Monitoring would be accomplished by installing 4
monitoring well couplets around the perimeter of the site for collecting ground water
samples and water level measurements on a periodic basis. Alternative 1 also represents
the minimum amount of effort needed to restrict exposure to contaminants at the
Mamaroneck Taylor Lane site. During the RI (Volumes 1 and 2), field investigations of
ground water flow indicated that the ground water recharge was occurring in the northern,
topographically higher section of the site. This was demonstrated by a downward vertical
gradient in well couplets in this area. The studies also indicated that ground water moves
from this area towards the southern topographically lower portion of the site. In the
southern portion of the site, ground water discharge is occurring, as demonstrated by the
upward gradient observed in monitoring well couplets in this area. This is supported by
surface waters that have ponded in the southern portion of the site. The chemical analysis
of surface water samples taken from the southern portion of the site indicate that the
discharging water does not contain constituents of concern. However, previous field
investigations have not clearly identified the final discharge location of ground water
migrating from the site.

The aforementioned monitoring system would include collecting ground water
samples and measuring the ground water elevations in these wells on a quarterly basis for
the first two years of the project and annually for the duration (28 years). The ground water
samples would be analyzed for full TAL and TCL parameters. Results of these analyses
would serve as a warning system if contaminated ground water is beginning to migrate off-
site, or if an upgradient source begins to migrate on-site. A review of the ground water
elevations may indicate that changes to the hydrologic dynamics of site are occurring, which
may potentially cause contaminated ground water to migrate from the site. Continued
intermittent monitoring of the ground water at the site is an important process which will
be needed for each remedial alternative.

Figure 3-1 shows the locations of the monitoring wells required for the no-action
scenario. Each couplet would consist of a two-inch diameter monitoring well screened in

the fill and a two-inch diameter monitoring well screened in the underlying sand. The fill

1547-02-1 3’2 £ \mamaron\section3.txt



L€ HNBIY STOULNOD TVNOLLNLILSNI HLIM NOLLDV ON - T JALLVNIALTV m_zz_M

4LIS LSOdINOD 4VAT ANV dOTAVL YOANOAVINVIN

TI3M ONRIOLINOW d33Q @
TI3M SNRIOLNOW MOTIVHS @ NOLLOZIIA MOTH ¥3IVM ANNOUSD < —

INV1 ¥01AVL

T~




Ew
]
o
<
o
¢
>

N

INCH RISER 3%

"-: e

SLOTIED WE
SCREEN

LOCKING PROTECTIVE
2-INCH

CASING
CEMENT COLLA

BENTONITE SEALJ
> INCH RISER

BENTONITE GROUTH

50

FIGURE 3-2

3
ARONECK TAYLOR LANE LEAF COMPOSTING SITE
TYPICAL 2 INCH DIAMETER WELL COUPLET

aamen
.1 SLOTTED WELL

=0z
} > ooy
]
ne
=
. nuuu & m
-t
v, H i b
--v.-.-lﬁ¢-l\ ¢ -Vl *
* Il n'“nlt-lll'- '“
R T
P oS! >
Ml ) )

10 —

IRNI




YO =3

Capital

Assumptions

$12,310

‘Fencing

ALLOWANCES

Contingency (20%)

$19,478 |

$1,608

ECONOMIC ANALYSIS

Preséht Worth of O&M

$163,456

Total Present Worth

$280,000

0&
Continued Monitoring
Monitoring Well Installation $16,000 $4000/couplet, 4 well couplets
Well Development $2,760 2 People; 2 Days; 4 well couplets
Annual Sampling $2,800 | Quarterly for first two years (15 wells); Annually for
Quarterly Sampling $11,200 remainder of 8 wells
Analyses $55,120 $4,240 | $530/sample, TCL/TAL, (8 wells annually)

‘ $12.30 per ft x 1000ft, 6 ft chain link

See Economic Parameters below

j
i
n

Present Worth Multiplier =

ECONOMIC PARAMETERS
0.040 (inflation)
0.080 (interest)
30.000 (project life)

16.942




monitoring wells would be approximately 15 to 20 feet in depth, screening across the water
table. The sand monitoring wells would be approximately 30 to 40 feet in depth. Figure 3-2
shows the typical design of a monitoring well couplet.

The second portion of the no-action alternative involves regrading the site boundary
to include the southeastern berm soils. Existing fencing would be reinforced and expanded,
thereby preventing public access to any areas where soil contaminants are found.
Institutional controls, such as postings to reflect health hazards associated with entering the
fenced area, would be issued.

This alternative will not prevent significant quantities of precipitate infiltration.
Moreover, leachate will continue to be generated, and the remedial action objectives will not
be met. The estimated cdst associated with the no-action alternative is $116,868 and a

detailed analysis can be found in Table 3-1.

32 ALTERNATIVE 2 - INSTALLATION OF 6 NYCRR PART 360 CAP

The containment technologies developed under Alternative 2 minimize infiltration
of precipitation into the fill material and reduce the quantity of leachate generated at the
Mamaroneck site. Alternative 2 includes the consolidation of contaminated fill/soils on-site,
upgrading the site fencing, and installing a NYCRR Part 360 Cap. Within Alternative 2,
three sub-alternatives are presented, each with variations on the amount and type of control
for the leachate/ground water. Initially, development of the cap technology is discussed,
which is followed by a more detailed discussion of the leachate/ground water containment
options.

For each of the alternatives, prior to installing the cap, the southeastern soil berm
areas would be consolidated, and the soils moved from outside the fenced area to within the
site boundary line. The total volume of soils to be excavated from the berm and moved
onto the site was estimated at 250 cubic yards. The area which will be capped encompasses
approximately 300,000 ft, and includes the section of the site near the MW-9 cluster, which
extends slightly beyond the boundary of the Taylor Lane site. (See Figure 3-3)

The specific details governing the design of the cap are described in Volume 6 of the
NYCRR Part 360. A Part 360 cap would be fully protective of human health and the
environment and complies with several remedial objectives. The Part 360 cap consists of

use of either a clay layer or geosynthetic membrane liner, overlain by a vegetative cover.
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In addition, a gas ventilation system would be installed in conjunction with the capping
materials to provide a venting of the subsurface gases.

A description of each cap layer function, beginning with the fill material and working
upwards, follows: (1) the gas venting layer located directly above the waste material, and
below the filter fabric layer, is designed and constructed to effectively remove gases
generated as a result of decomposition within the cap; (2) the filter fabric is designed to
prevent migration of fine soil particles into the gas venting system, thereby inducing
clogging; (3) a low permeability soil cover (bentomat) is constructed to minimize
precipitation through the fill material, and must be placed at a slope of no less than four
percent to promote positive drainage; or (4) a geomembrane cover very low density
polyethylene (VLDPE) as an alternate to the low permeability soil cover, is also used to
minimize drainage through the fill material; (5) a layer of barrier cover soil to prevent
disturbances to the capping media; and (6) a final topsoil cover to maintain vegetative
growth. (See Figure 3-4)

The cap efficiencies used in the FS are estimated values, and are based on published
values from vendor and manufacturer literature. The first alternative, a bentomat clay
covering, has an estimated efficiency in the range of 90-92%. One major factor determining
the overall cap efficiency is the permeability of the substance. The average measured
hydraulic conductivity of the fill was 3.2 ft/day, which is equivalent to a permeability of 10°*.
Based on this, it is critical that the material chosen for use at the site be considerably less
permeable than the material it is capping. However, the maximum permeability range for
bentomat is 107 to 10°, which may not adequately assure protection against infiltration. In
addition, the cost associated with obtaining and installing bentomat is significantly higher
than the VLDPE liner. Based on the lower cap efficiency and higher capital cost, the
bentomat is screened from further consideration for use as a feasible alternative.

Utilizing a geosynthetic membrane increases the cap efficiency, to a range of 93-96%.
A variey of geosynethetic membranes are commercially available, however, a VLDPE liner
will be retained for used for at this site. Compared to a high density polyethylene liner,
VLDPE exhibits superior elongation and chemical resistant properties. In addition, unlike
polyvinylchloride (PVC) liners, which uses a plasticizer to bond the sheeting and can become
brittle over time, a VLDPE liner is heat welded and withstands the effects of time much

better.
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Capping of the site area complies with several of the remedial action objectives. In
addition, capping provides a protective layer over the contaminated site surface soils, thus
eliminating future exposure to on-site workers and residents within the site vicinity. While
capping technologies are relatively easy to implement, the overall efficiency and cost
effectiveness for each alternative are highly dependent upon the individual cap used. In
addition, each capping technology will have future land use restrictions at the site. During
the remedial design, the capping alternatives discussed in the FS should be further evaluated
in regards to constructability, long-term integrity, and cost for construction and maintenance.

Precipitation which infiltrates the site is dependent on the climatic conditions and
type of capping system. One important factor when considering different capping options
is the rate of leachability, which can be calculated using the Hydrologic Evaluation of
Landfill Performance (HELP) model. The model requires input of site climatologic data
and performs an analysis of runoff, evapotranspiration, and percolation through the cap.
The HELP model was performed at this site to correlate the cap efficiencies for the 40 mil
VLDPE liner and the no action alternative. The results of the HELP model are contained
in Appendix G.

Under Alternative 2, three sub-alternatives relating to the control of ground water
are discussed. Alternative 2A does not include hydrogeologic control, Alternative 2B utilizes
a slurry wall and containment wells to maintain hydrological control, and Alternative 2C

controls the ground water via trenches and containment wells.

32.1 Alternative 2A - Part 360 Cap

This alternative is hydrogeologically similar to the no-action alternative with the main
difference being that recharge on site has been diverted because of the placement of the
cap. Due to this recharge diversion, a lowering of the water table can be expected on site,
thus reducing the amount of ground water exposed to contaminants in the soil and stopping
contaminant migration via precipitation infiltration through the vadose zone. The ground
water monitoring required under this alternative (4 well couplets placed around the site
perimeter) would be the same as the no-action alternative. The estimated cost for this

alternative is $862,187 the details of which are contained in Table 3-2.
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apital

Final Regrading/Seeding

Monitoring Well Installation
Well Development

Annual Sampling
Quarterly Sampling
Analyses

Fencing

(S

$16,000

$2,760
$2,800

$11,200
$55,120 $4,240
$12,310 $1,000

ALLOWANCES

Further site delineation (S3)

Engineering (15%)
Contingency (20%)

$50,000

$95,799

$127,731

$8,275

ECONOMIC ANALYSIS

Present Worth
Total Present Worth

$841,136

$1,703,000

O&M
Cap Materials
Regrading of Berm $5,000 250 cy @ $20/cy (excavation cost)
Fill/Gas vent Layer $33,333 12" thick @ 3.00/cy (11,111cy sand/gravel installed)
Gas Vents $5,600 7 vents — 1 per acre ($800 each vent installed)
Filter Fabric $90,000 $0.30/sf installed over 300,000sf (6 —100z. filter fabric)
40 mil VLDPE $210,000 300,000sf coverage @ $0.70/sf
Barrier Soil Layer $88,889 24" thick @ $4.00/cy (22,222¢y soil installed)
Top Sail $44,444 1/2" thick @ $8.00/cy (5,555¢y soil installed)
$14,000 $2,000/acre over 7 acres

300,000sf @ $1/sy

$4000/couplet, 4 well couplets

2 People; 2 Days; 4 well couplets

Quarterly for first two years (15 welis); Annually for
remainder of wells (8 wells)

$530/sample, TCL/TAL, (8 wells annually)

$12.30 per ft x 1000ft, 6 ft chain link

See Economic Parameters below

j=
i=

n=

Present Worth Multiplier =

0.040 (
0.080 (
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30.000 (project life)
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322 Alternative 2B - 6 NYCRR Part 360 Cap with Slurry Wall and
Two Containment Wells

This alternative is similar to the capping alternative 2A described under Section
3.2.1, with the addition of a slurry wall and two ground water containment wells. Although
this containment system does not directly impact the function of the cap, it does contribute
to the overall efficiency for the alternative by providing recovery of the leachate and
containment of the ground water.

Under Alternative 2B, the perimeter will be surrounded with a slurry wall to prevent
the contaminated ground water from migrating from the site. The slurry wall will be keyed
into the bedrock, at a depth ranging from about 15 feet below grade at the upgradient
boundary of the site to 80 feet below grade at the downgradient boundary of the site. The
slurry wall is to be placed around the perimeter of the site and would be approximately 2200
feet long. The slurry wall around the site would effectively keep contaminants from
migrating off-site. However, the ground water within the slurry wall would need to be
controlled, and would be accomplished through the installation of two containment wells
installed within the confines of the slurry wall.

Containment wells are 8-inch diameter stainless steel wells installed in the sand
underlying the fill. The wells would screen approximately 30 feet of the sand and would
pump intermittently at a rate of about 20 gallons per minute (gpm) each (total of 40 gpm).
This pumping rate would be sufficient to keep an inward gradient along the perimeter of
the site. However, the average pumping rate over time should be less than the peak
discharge rate from the wells of 40 gpm because the flow rate will decrease over time.

During the remedial action, the effectiveness of the slurry wall would also need to
be monitored. This would be accomplished by the basic monitoring program described in
the no-action alternative with the modification of having six monitoring wells installed inside
the slurry wall to monitor the effectiveness of the containment wells. The inside monitoring
wells would be used to gather ground water elevation data. This data would be used to
determine if an inward gradient across the slurry wall is maintained. Figure 3-5 shows the
Jocations of the slurry wall, the containment wells and the monitoring wells.

For purposes of the FS, it assumed that the leachate /ground water will be pretreated
for metals removal and discharged to the POTW. The organic compounds at the Taylor

Lane site (volatiles, semi-volatiles, pesticides, and PCBs) are regulated as a total level, with
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the limit being 2,100 ug/L. Since these organic contaminants currently meet this total level,
it is assumed that only metals removal will be required prior to discharge to the POTW.
Under this alternative, the ground water would be treated by chemical precipitation. A flow
diagram showing the ground water treatment for this scenario is presented in Figure 3-6.
For the purposes of the FS, the preliminary estimate of cost for pretreatment and sludge
disposal have been incorporated. The overall cost for implementing this alternative was

calculated to be $3,176,883, as indicated in Table 3-3.

323 Alternative 2C - 6 NYCRR Part 360 Cap with Trench and Containment
Wells

The design of the cap for Alternative 2C is the same as that described for
Alternative 2A with the addition of one trench and two containment wells. Similar to the
advantages in Alternative 2B, Alternative 2C also provides for collection of the leachate and
containment of the ground water.

This option consists of a trench oriented across the leachate flow along the
downgradient edges of the site and two containment wells used to control ground water in
the sand below the fill. The trench would be constructed to a depth just below the fill and
would be approxirﬁately 700 feet long by approximately 20 feet deep. Figure 3-7 shows the
locations of the trench and the containment wells as well as monitoring well locations.
Using the Verma and Brutsaert calculation (1971,1972) for flow to an excavated face,(Freeze
and Cherry, 1979) a trench of this construction will produce approximately 200 gallons per
day per linear foot of well. The hydraulic conductivity used in the calculation is based on
slug test data collected during the RI which is an order of magnitude estimation only. Using
the trench dimensions and assumptions described above, the initial flow rate from the trench
was calculated to be approximately 100 gpm.

The trench would be used in conjunction with two 8-inch containment wells which
would control ground water movement in the sand below the fill. These two wells are the
same as the two wells described in Section 3.2.2, and would pump at a continuous rate of
20 gpm each, for a total of 40 gpm. The total amount of water produced from this ground
water control system is estimated to be 140 gpm. Because of the decreased recharge
associated with the placement of the Part 360 Cap, the amount of discharge from the system

would decrease with time. The steady level cannot be estimated based on the existing data
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FIGURE 3-6
POTENTIAL PROCESS TRAINS FOR CONTAMINATED GROUND WATER TREATMENT
MAMARONECK TAYLOR LANE FEASIBLITY STUDY

Discharge to POTW with Pretreatment

Chemical

( Addition

—

Rapid Flocculation
Mix & Settling

Discharge to Surface Water
OPTION 1

Chemical Biological Secondary
lﬁ Addition Treatment Settling

Rapid @ Flocculation
Mix & Settling

OPTION 2 i Liquid Phase
Biological  Secondary Tation  ~ GAC
Treatment Settling Adsorption

Note: Biological treatment and secondary settling may drop
from the surface water alternative



Ve

s

Assumptions

ar
GROUND WATER CONTROL
Slurry Walls $965,000
Containment Wells
— Well Installation $36,300
— Step—Drawdown Test $2,760

$3,000

Equalization Tank
Feed Pumps

Lime Softening
Sludge Dewatering

$50,000

$6,000

$288,000 | $48,000

$140,000 |  $2,000

Discharge to POTW
— Conveyance to POTW
—~ POTW fees
— Monitoring
Sludge Disposal
{S

()] (1)

(1) (1)

1) 1)

ALLOWANCES

(8148
Engineering (15%)
Contingency (20%)

$352,987 |

$470,649| $63,930

ECONOMIC ANALYSIS

Present Worth
Total Present Worth

3

$6.498 570

$9,675,000

| See Table 3—2; 6 NYCRR Part 360 Cap only

$15/sf (depth 30ft — perimeter 2100ft)
2 collection wells

$18,150 each well (2 wells)

2 people; 2 days

$1,500 each pump

Allowance

4 @ $1,500 each

50 gpm two—stage package plant
Alfa—Laval PM—38000

Generating 900 tons/yr; 20% solids sludge

See Economic Parameters below.

(1) Costs not available from Westchester County DEF as of 10/92; but would be included during remedial design.

Present W

ECONOMIC PARAMETERS

i= 0.040 (inflation)

i= 0.080 (interest)

n= 30.000 (project life)
orth Multiplier = 16.942
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and would required additional testing during design. Design-phase testing would be
required to provide a more accurate flow rate and dimensions for the trench.

Monitoring of the system for effectiveness would start with the basic monitoring
program described in Section 3.1 for the no-action alternative. Additional information on
the effectiveness of the extraction system would be gained through seven well couplets
placed strategically across the site. These well couplets would be used for measuring ground
water elevation only. The capital cost associated with Alternative 2C is $2,009,808, and the

details of the calculation are contained in Table 3-4.

33 ALTERNATIVE 3 - EXCAVATION OF FILL MATERIAL WITH ON-SITE
SOLIDIFICATION

Prior to excavating the fill material, dewatering would be required. Dewatering of
the fill could be accomplished through the use of four temporary trenches, three of which
are placed perpendicular to the flow direction of the ground water. These trenches would
be of similar design to the one trench described in Section 3.2.3. Flow to the system would
be four times greater than flow to the trench described above (approximately 400 gpm for
the total of four trenches). However, the flow to the trenches would diminish over time and
the fill should be effectively dewatered. It is assumed that the leachate collected during the
dewatered process would be pre-treated for metals removal prior to discharge to the POTW.
In the event that the POTW could not accommodate a flow of the quantity, the dewatering
process could happen more slowly.

Once the fill has been sufficiently dewatered, excavation of the soils can begin. The
total volume of soil to be excavated has been estimated at 170,000 cubic yards, which
assumes excavation to a depth of 15-feet. This also includes the berm of the site, and a
distance beyond MW-9 cluster. Excavation would be accomplished through the use of the
following equipment: hydraulic backhoes and loaders, vacuum loaders and a variety of
miscellaneous hand excavation tools. Upon removal, the soil would be solidified on-site
through the use of a pozzolanic material, such as: Portland cement, quick lime, hydrated
lime, fly ash, gypsum, cement-kiln dust, or lime-kiln dust. Material mixing can be
accomplished in transit mix trucks. The equipment is self-contained and requires minimal
set-up time. Once the materials (water, fill and pozzolanic material) are added to the mixer,

they are thoroughly blended by a circular rotation of the blades and end-to-end tilting.
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Aésumptions -

art: 36

GROUND WATER CONTROL

— Trench (One)
- Pump
Containment Wells
— Monitoring Well Instaliation
~ Step—Drawdown Test

| See Table 3—2; 6 NYCRR Part 360 Cap only

$30,000 mobilization, $300 per foot; 7001t x 15ft

$51,000 $1,000
$1,500 $1500 each

$36,300 $18,150 each well; 2 wells; 8" diameters
$2,760 2 people; 2 days
$3,000

Equalization Tank
Feed Pumps

Chemical Precipitation
Sludge Dewatering

$50,000 Allowance
$6,000 4@ $1,500
$336,000| $56,000

DISPOSAL

Discharge to POTW
— Conveyance to POTW
~ POTW fees
— Monitoring
Sludge Disposal
U

(1)

1)

1)

1)

(1)

1)

(1)

$394,000
0

ALLOWANCES

_| $1,500 each pump; 2 pumps

90 gpm two—stage package plant
Alfa—Laval PM—38000

Based on 1600 tons/yr; 20% solids sludge

$223,312
Contingency (20%) $297,749
ECONOMIC ANALYSIS See Economic Parameters below.
Present Worth $10,219,032
Total Present Worth $12,229,000

(1) Costs not available from Westchester County DEF as of 10/92; but would be included during remedial design.

Present Worth Multiplier =

ECONOMIC PARAMETERS
0.040 (inflation)
0.080 (interest)
30.000 (project life)
16.942

j=
i=

n=




Immediately after treatment, the treated materials are discharged to prevent hardening
inside the mixer. Residual solids and liquids from treatment and decontamination can be
placed in a basin, or roll-off boxed for transport.

Within Alternative 3, two scenarios for ground water control have been developed.
Alternative 3A consists of on-site stabilization only, while Alternative 3B consists of on-site
solidification with continuing containment of the ground water in the sands (as leachate will

no longer be present).

33.1 Alternative 3A - Excavation of Fill With On-Site Solidification

The aforementioned description details the unit processes required for stabilizing
the fill material. Under Alternative 3A, there is no control of the ground water beyond
dewatering the fill. (See Figure 3-8) Therefore, the hydrogeology is similar to Alternative
1 - no action. Monitoring for this alternative is the same as that for the no-action
alternative described in Section 3.1. The estimated capital cost for Alternative 3A is

$13,362,017, and the details of the calculation are in Table 3-5.

332 Alternative 3B - Excavation of Fill with On-Site Solidification and
Containment

Excavation of the fill material, followed by on-site solidification would occur in the
same manner as previously described. However, this alternative also includes control of
ground water through the use of two containment wells. (See Figure 3-9) These wells
would be designed in the same manner as those described in section 3.2.2. Monitoring
would be the same as the no-action alternative. The estimated cost for Alternative 3B is

$14,135,931, and the details of the calculations are presented in Table 3-6.

34 ALTERNATIVE 4 - EXCAVATION OF FILL WITH OFF-SITE
SOLIDIFICATION

Under this alternative, dewatering of the fill and ground water monitoring would be
accomplished in the same manner as described for Alternative 3. Once the soil has been
excavated, the waste will be placed into roll-offs, or other temporary containers, and
transferred to an off-site facility for solidifying/stabilizing and final disposal. The unit

processes described for on-site solidification are similar to those for off-site
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Tisiecite ¢l Wate: g
Capital | O&M Assumptions
DEWATERING Dewatering of Fill via 4 Trenches
Trenches (Four) $114,000 $30,000 mobilization, $300 per foot
Pumpin $6,000 $1,500 each; 4 pumps

170,000 cy @ $20 per cy; 300,000sf — depth 15t

LL MATERIAL
Excavation $3,475,000
ite Solidification $5,100,000

170,000cy @ $30/cy; 300,000sf — depth 151t

$4000/couplet, 4 well couplets

2 People; 2 Days; 4 well couplets

Quarterly for first two years (15 wells); Annually for

remainder of wells (8 wells)

$530/sample, TCL/TAL (8 wells annually)

$12.30 per ft x 1000, 6 ft chain link

— Well Installation $16,000
— Well Development $2,760
— Annual Sampling $2,800
— Quarterly Sampling $11,200
— Analyses $55,120 $4,240
— Fencing $12,310

PRE—TREATMENT

Equalization Tank

$100,000

_| Allowance

Feed Pumps

$6,000

Redundant pumps (4), $1500 each

Chemical Precipitation

$448,000

$53,500

200 gpm two stage package plant

Sludge Dewatering

$

Alfa—Laval PM—35000

DISPOSAL

POTW fees (1) (1) 400 gpm
TCLP Samples $21,400 20 samples @ $1070 each

1$9.897,790 |$28¢

Engineering (15%) $1,484,669

Contingency (20%) $1,979,558 | $57,108

ECONOMIC ANALYS See Economic Parameters below.
Totals 13,362,017

Present Worth $5,805,141

Total Present Worth $19,167,000

(1) Costs not available from Westchester County DEF as of 10/92; but would be included during remedial design.

Present Worth

j=

1=

n=
Muttiplier =

ECONOMIC PARAMETERS

0.040
0.080
30.000
16.942

(inflation)
(interest)
(project life)




= Pumps
tal (S1

'CONTINUED MONITORING

Analyses

Monitoring Well Installation
Well Development

Annual Sampling
Quarterly Sampling

- $16,000

$2,760
$2,800

$11,200
$55,120| $4,240

$12,310

FILL MATERIAL

Excavation
On-site Solidification

$3,475,000
$5,100,000
$12,310

'PRE—TREATMENT

Feed Pumps
Lime Softening
| Slud

Equalization Tank

Dewaterin

$100,000

dhhcal . ok v plamment
Capital O&M Comments

DEWATERING/CONTROL Dewatering of Fill via 4 trenches
Trenches (Four) $114,000 $30,000 mobilization, $300 per foot
Pumping $6,000 $1,500 each; 6 pumps
Containment Wells

— Well Installation $36,300 $18,150 each well; 2 wells; 8" diameters

— Step—Drawdown Test $2,760 2 people; 2 days

$1,500 each pump; 2 pumps

$4000/couplet, 4 well couplets
2 People; 2 Days; 4 well couplets

remainder of wells (8 wells)

170,000 cy, $20 per cy
170,000 cy, $30 per cy
$12.30 per ft x 1000, 6 ft chain link

Allowance

$6,000
$448,000

$59,000

Redundant pumps (4), $1500 each
400 gpm two stage package plant

$240,000

) Alfa—Laval PM-35000

DISPOSAL _

u

POTW fees (1) (1) 400 gpm
TCLP Samples $21,400 20 @ $1070 each
Sludge Disposal $290,000 | $220,000

'S

ALLOWANCES

Engineering (15%)
Contingency (20%)

$1570659 |

$2,094,212 | $58,208

ECONOMIC ANALYSIS

Economic Parameters same as Table 3-5.

Present Worth $5,916,958
Total Present Worth $20,053,000

(1) Costs not available from Westchester County DEF as of 10/92; but would be included during remedial design.

Quarterly for first two years (15 wells); Annually for

$530/sample, TCL/TAL (8 wells annually)
) | $12.30 per ft x 1000ft, 6 ft chain link




solidification/stabilization; however, the volume of soil which can be treated per batch is

greatly increased. The final disposal facility will be a licensed and approved landfill.

3.4.1 Alternative 4A - Excavation of Fill with Off-Site Solidification

This process option is similar to the other excavation alternatives previously
described. Under this alternative there is no control of the ground water beyond dewatering
the fill. The hydrogeology and monitoring program is therefore similar to that of the no
action alternative. The estimated capital cost associated with this alternative is $63,349,290,

and the detailed analysis is presented in Table 3-7.

342 Alternative 4B - Excavation of Fill with Off-Site Solidification and
Containment Wells in the Sand

Under this alternative, dewatering of the fill, control of the ground water and
monitoring would be accomplished in the same manner as described for Alternative 3B.
The estimated capital cost for this alternative is $63,392,571, and the details are presented
in Table 3-8.
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Capital | O&M Assumptions

DEWATERING Dewatering of Flll via 4 Trenches

Trenches (4) $114,000 $30,000 mobilization, $300 per foot; 4 trenches
Pumps $6,000 $1,500 each; 4 pumps

FILL MATERIAL

Excavation ' $3,400,000 170,000cy @ $20/cy

Backfill of site $1,500,000 150,000cy @ $10/cy

Transportation & Disposal $40,800,000 | $170,000cy @ $240/cy

z S

PRE—TREATMENT

Equalization Tank $100,000 Allowance

Feed Pumps $6,000 Redundant pumps (4), $1500 each
Lime Softening $448,000| $53,500 | 200 gpm two stage package plant

$240,000 $4,000 | Alfa—Laval PM—35000

POTW fees (1) (1) 400 gpm
Sludge Disposal $290,000 | $220,000 | Dispose with soil
les $21,400 _|Assume 10 samples @ $1070/sample

‘ Engmeenng (15%) | ‘$§7V,VO‘1.§‘8,810
Contingency (20%) © $9,385,080 | $55,500
ECONOMIC ANALYSIS Economic Parameters same as Table 3—5.
Present Worth $5,641,684
Total Present Worth $68,991,000

(1) Costs not available from Westchester County DEF as of 10/92; but would be included during remedial design.



Ca;ﬁtal |

Comments

~ — Pumps

FILL MATERIAL

Soil Excavation
Backfill of site

 Transportation & Disposal

$3,400,000

$1,500,000

$40,800,000

PRE-TREATMENT

Equalization Tank
Feed Pumps

Lime Softening
Sludge Dewaterin

$100,000

$6,000
$448,000 | $59,000
$240,000 $4,000

DISPOSAL

POTW fees (1) 1)
TCLP Samples $21,400
Sludge Disposal $290,000 | $220,000

'ALLOWANCES

Present Worth

Engineering (15%) $7,043,619
Contingency (20%) $9,391,492 | $56,600

Total Present Worth

"~ $5,753,502

$69,146,000

O&M

DEWATERING/CONTROL Dewatering of Fill via 4 Trenches
Trenches (Four) $114,000 $30,000 mobilization, $300 per foot
Pumping $6,000 $1,500 each; 6 pumps
Containment Wells

— Well Installation $26,300 $13,150 each well; 2 wells; 8" diameters

— Step—Drawdown Test $2,760 2 people; 2 days

$3,000 $1,500 each pump; 2 pumps

170,000cy @ $20 per cy
150,000 cy @ $10/cy
170,000cy @ $240/cy

Allowance

Redundant pumps (4), $1500 each
400 gpm two stage package plant
Alfa—Laval PM~-35000

400 gpm
20 @ $1070 each

Economic Parameters same as Table 3—5.

(1) Costs not available from Westchester County DEF as of 10/92; but would be included during remedial design.




4.0 DETAILED ANALYSIS OF ALTERNATIVES

4.1 NCP CRITERIA

In this chapter, these alternatives will be evaluated with respect to the following nine

criteria, as stipulated in the 6 NYCRR Part 376 (Inactive Hazardous Waste sites):

. Overall Protection of Human Health and the Environment

. Compliance with Applicable, Relevant, and Appropriate Requirements
(ARARs)

. Long-term Effectiveness and Permanence

. Reduction of Toxicity Mobility, or Volume through Treatment

. Short-term Effectiveness

. Implementability

. Cost

. Community Acceptance

. State Acceptance

A brief summary of each criterion follows:

4.1.1 Overall Protection of Human Health and the Environment

This criterion relates to whether the alternative provides adequate protection to
human health and the environment and describes how risks posed through each potential
exposure pathway are eliminated. The criterion evaluates long-term benefits to public health
and the environment in contrast to short-term or long-term risks posed by implementation
of the alternative. Considerations include construction impacts and impacts of the remedy

to human health and the environment.

4.12 Compliance with Applicable, Relevant and Appropriate Requirements
(ARARS)

The remedial alternatives will be evaluated to determine whether they attain ARARs

and other requirements that are "to be considered" (TBC:s).
4.13 Long-Term Effectiveness and Permanence
Alternatives will be evaluated for the long-term effectiveness and permanence they

afford, along with the degree of certainty that the alternative will prove successful. The
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magnitude of residual risk remaining from untreated waste or treatment residuals will be
considered. The characteristics of the residuals will be considered to the degree that they
remain hazardous, taking into account their volume, toxicity, mobility, and propensity to bio-
accumulate. The adequacy and reliability of controls necessary to manage treatment
residuals and untreated waste will also be considered. This factor addresses in particular
the uncertainties associated with land disposal for providing long-term protection from
residuals; the assessment of the potential need to replace technical components of the
alternative; and the potential exposure pathways and risks posed should the remedial action
need replacement. In addition to those items listed above, an assessment of the possible

future uses of land will be discussed under each alternative.

4.1.4 Reduction of Toxicity, Mobility, or Volume Through Treatment

The degree to which alternatives employ recycling or treatment that reduces toxicity,
mobility, or volume will be assessed. The treatment or recycling processes employed by the
alternatives will be assessed as to the amount of hazardous substances or contaminants
destroyed, treated, or recycled; the degree of expected reduction in toxicity, mobility, or
volume of the waste; the degree to which the treatment is irreversible; the type and quantity
of residuals that will remain following treatment; and the degree to which treatment reduces

the inherent hazards posed by the principal threats at the facility.

4.1.5 Short-Term Effectiveness

The short-term effectiveness of alternatives will be assessed. The short-term risks
that may be posed to the community during implementation of the alternative will be
considered. The potential impacts on workers and the environment during remedial action,
as well as the effectiveness and reliability of the protective measures, will be assessed. The

time until remedial action objectives are achieved is also evaluated.

4.1.6 Implementability

Each alternative will be assessed for its ease or difficulty of implementation. This
assessment includes the consideration of the following: technical feasibility, administrative
feasibility, reliability, the ability to monitor the effectiveness of the remedy, the availability
of services and materials necessary to implement the alternative, ability to construct and

operate, ease of undertaking additional measures, if necessary, ability to obtain approvals
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from other agencies, availability of necessary equipment and specialists, and timing of new

technology under consideration.

4.1.7 Cost

The cost analysis includes an estimate of the capital and operation and maintenance
(O&M) costs for each alternative. In developing this cost estimate, the following steps were
used:

. Estimate capital costs and estimate operation and maintenance cost.
Capital costs include the following components:

- Construction costs, including materials, labor, contractor overhead
and profit;

- Equipment costs;
- Engineering expenses including costs of administration, design,
drafting, construction supervision, reporting and sampling performed

during remediation; and

- Legal fees and permitting costs.

. Operation and maintenance costs include the following components:

- Operation labor costs, including wages, training, overhead and
benefits associated with the labor needed for post-construction
operations;

- Maintenance costs, including costs for labor, parts, and other
resources required for routine maintenance; and

- Materials and energy including costs of items such as electricity
required for operation of the remedial equipment.

Final cost comparison of alternatives is conducted via a present worth analysis.

4.1.8 State Acceptance

The state acceptance criterion relates to the State perception of the selected remedy
and its acceptability as the method of restricting ground water migration at the site. State
acceptance will be assessed in the NYSDEC Record of Decision (ROD) following a review

of the State comments received on the FS report and the Proposed Plan.
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419 Community Acceptance

The community acceptance criterion relates to the public perception of the selected
remedy and its acceptability as the method of restricting ground water migration at the site.
Community acceptance will be assessed in the Record of Decision (ROD) following a review

of the public comments received on the FS report and the Proposed Plan.

42 ALTERNATIVE 1 - NO-ACTION WITH CONTINUED MONITORING AND
INSTITUTIONAL CONTROLS

NYSDEC regulations require that the no-action alternative be evaluated at every site
to establish a baseline for comparison. Under this alternative, no-action would be taken at
the site to contain farther migration of contaminants. Minimal activity would be conducted
to eliminate the potential for dermal or ingestive exposure to contaminants for the soils,
including moving the berm to the east of the site and upgrading the site fence. Institutional
controls, such as site postings, would also be implemented under the no action alternative.
The no-action alternative also includes periodic monitoring of ground water as described in
Section 3. Monitoring includes ground water sampling of perimeter wells to track the

potential for off-site migration of contaminants into the sands.

42.1 Overall Protection of Human Health and Environment

Presently, precipitation is percolating into the fill material and generating leachate.
This leachate is contaminated with a variety of organic and inorganic compounds. Although
the highly organic nature and high cation exchange capacity of the fill significantly retards
the movement of contaminants from the leachate, the compounds may come into contact
with ground water in the sands beneath the fill, such that ground water in contact with
leachate may become increasingly contaminated. At this point, it cannot be determined to
what extent the contaminated ground water has or will continue to migrate off-site.
However, under the no-action alternative, it is likely that some contaminants may continue
to migrate off-site. The most significant risk from the site under the no-action alternative
is from the potential for dermal contact with or ingestion of the soils, particularly if the
composting or other activities resumed at the site. The no-action alternative does offer
some protection of human health and the environment because the potential impacts to the

community and workers during the construction of remedial alternatives would not be
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incurred. This would include potential air exposure, additional generation of leachate or
surface runoff due to dewatering or construction activities, and associated risks of

transporting hazardous substances.

422 Compliance with Applicable or Relevant and Appropriate Requirements

The no-action alternative would not comply with ARARs because the ground water
in the sand does not presently comply with drinking water standards. It is also unlikely that
the ground water would comply with ARARSs in the future because leachate would continue
to be generated and would continue to be in contact with the ground water. Additionally,

continued exposure to soils which are above guidance levels would be possible.

423 Long-Term Effectiveness and Permanence

This alternative would not be effective in the long term because leachate would
continue to be generated, thus potentially continuing to contaminate ground water. It
cannot be determined whether and to what extent the contaminated ground water would
migrate off-site. However, the monitoring described under the no-action alternative could

be used to evaluate the potential for off-site migration.

42.4 Reduction in Toxicity, Mobility or Volume through Treatment
Because the no-action alternative does not include source control or treatment, it

would not reduce toxicity, mobility, or volume of contaminants.

42.5 Short-term Effectiveness

The no-action alternative is not effective in the short term since it does not remove
the probability of off-site migration of contaminants. It is estimated that the no-action
alternative could be implemented within two months from initiation, and monitoring would

be continued for 30 years.

42.6 Implementability

The no-action alternative would be easily implementable. Preexisting monitoring
wells could be augmented with additional wells. The removal of soils from the site
boundaries exceeding cleanup criteria are a small quantity and could be moved quickly. No

additional construction would be required.
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42.7 Cost
Costs for this alternative would be chiefly comprised of monitoring and ground water
analysis costs. The Capital, Annual Operation and Maintenance (O&M) and Present Worth

costs for this alternative are detailed in Section 3 and are as follows:

Capital Cost: $ 116,868
Annual O&M Cost: $ 9,648
Present Worth: $ 280,000

43 ALTERNATIVE 2 - PART 360 CAP

Alternatives 2A, 2B, 2C, include the installation of a Part 360 Cap over the entire
site, including incorporating fill from the site perimeter and continued monitoring for the
generation of leachate and potential for off-site migration of contaminants in the ground

water. Within Alternative 2 are the following three sub-alternatives:

Alternative 2A - Part 360 Cap (no ground water containment)
Alternative 2B - Part 360 Cap, Slurry Wall and 2 Containment Wells
Alternative 2C - Part 360 Cap, Trench, and 2 Containment Wells

For ease in comparing alternatives, the seven criteria for each of the three sub-

alternatives are discussed collectively.

43.1 Overall Protection of Human Health and Environment

As discussed in the no-action alternative, precipitation is percolating into the site fill
material and causing the generation of leachate. This leachate is contaminated with a
variety of organic and inorganic compounds. The installation of a Part 360 Cap would
effectively reduce the generation of leachate, which would reduce the potential for
contamination contaminant to come into contact with ground water in the sands layer
beneath the fill. However, under Alternative 2A, ground water movement is not controlled
and contamination in the lower reaches of the fill and in the sand may migrate off-site.

However, this alternative includes perimeter monitoring wells that could be used to track
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whether contaminants are moving off-site. Therefore, this alternative is not fully protective
of human health and the environment.

Alternative 2B, which consists of the Part 360 Cap, a slurry wall, and two
containment wells is protective of human health and the environment because the
installation of the slurry wall would significantly reduce the movement of ground water from
the site. Additional monitoring would have to be conducted to determine the impact to
ground water movement on the outside of the slurry wall.

Alternative 2C, which consists of the Part 360 Cap, a trench, and two containment
wells around the site perimeter is protective of human health and the environment because
the trench and containment wells would restrict the movement of leachate and ground water.

Alternatives 2A, 2B, and 2C offer additional protection of human health and the
environment because the potential impacts to the community and workers during excavation
or transport off-site would not be incurred. This would include potential air exposure,
additional generation of leachate or surface runoff due to dewatering or construction

activities, and associated risks of transporting hazardous substances.

432 Compliance with Applicable or Relevant and Appropriate Requirements

For all three alternatives, the Part 360 Cap will be constructed and maintained in
accordance with Part 360 requirements and will thus meet ARARs. Similarly, construction
activities will be conducted such that ambient air standards will not be violated. In terms
of meeting the drinking water criteria in the ground water in the sands, Alternatives 2B and
2C will comply with drinking water criteria ARARs because contamination in the sands will
be contained and it is unlikely that contaminants above the drinking water criteria will
migrate off-site. Alternatives 2A, 2B, and 2C also reduce the potential for dermal exposure

or ingestion.

433 Long-Term Effectiveness and Permanence

Alternatives 24, 2B, and 2C would be effective in the long-term because the source
of contaminants at the site would be controlled, thereby significantly reducing the continued
contamination of ground water. In addition, these alternatives provides some flexibility for

future land use possibilities, as discussed in Section 5.0.
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43.4 Reduction in Toxicity, Mobility or Volume through Treatment

Alternatives 2A, 2B, and 2C would reduce toxicity, mobility and volume of
contaminants because they all will provide source control. In these alternatives, less leachate
would be generated which would impact the extent to which ground water beneath the fill
continues to be contaminated. Alternatives 2B and 2C would further reduce the mobility

of contaminant by recovery of the ground water through the use of two containment wells.

43.5 Short-term Effectiveness
Alternatives 2A, 2B, and 2C would all be effective in the short term because they
would provide source control, in a relatively short period of time as indicated in the

schedule below:

Alternative 2A 6 months; Continued monitoring for 30 years
Alternative 2B 8 months; Continued monitoring for 30 years
Alternative 2C 8 months; Continued monitoring for 30 years

43.6 Implementability

The technologies for Alternatives 2A, 2B, and 2C are proven and would be easily
implemented. However, the design and construction of Alternatives 2B and 2C would be
more timely. Also, both of these alternatives involve discharge to the POTW, which would

have to be further evaluated during design.

43.7 Cost

Costs for these three alternatives include construction of the Part 360 Cap and, in
the case of Alternatives 2A and 2B, construction of the slurry wall and trench, respectively,
and construction and permitting for the ground water treatment system. Detailed
summaries of the costs were presented in Section 3. The Capital, Annual Operation and
Maintenance (O&M) and Present Worth costs for this alternative are detailed in Table 3-2,

and are as follows:
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$1,703,000

Trench and Two
Containment Wells

2A - Part 360 Cap $862,187 $49,648

2B - Part 360 Cap; $3,176,883 $383,578 $9,765,000
Slurry Wall and

Two Containment

Wells

2C - Part 360 Cap; $2,009,808 $603,178 $12,229,000

44 ALTERNATIVE 3 - EXCAVATION OF FILL WITH ON-SITE SOLIDIFICATION

Alternative 3 includes excavation of the site fill with on-site solidification as detailed

in Section 3. Within Alternative 3 are the following two subalternatives:

Alternative 3A - Excavation of fill via trenches and on-site
solidification/stabilization

Alternative 3B - Excavation of fill via trenches and on-site
solidification/stabilization. Containment of
ground water via two containment wells

For ease in comparing alternatives, the seven criteria for each of the sub-alternatives

are discussed collectively.

4.4.1 Overall Protection of Human Health and Environment

As discussed in the no-action alternative, precipitation is percolating into the site fill
material and causing the generation of leachate. This leacha.te is fairly contaminated with
a variety of organic and inorganic compounds. The excavation of the fill, solidification, and
backfill on-site would effectively provide source control and remove the ability of the fill to
generate leachate and would eliminate the mobility of contaminants that had been bound
in the fill. A significant volume of leachate would be generated during dewatering that
would require treatment prior to discharge. Alternative 3A includes perimeter monitoring

wells to track whether contaminants are moving off-site. Therefore, this alternative is

1547-02-1
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protective of human health and the environment. Alternative 3B, which includes two on-site
containment wells, would prevent future migration of ground water from the site. Therefore,
both Alternatives 3A and 3B are protective of human health and the environment.
Alternatives 3A and 3B would present some risk to workers on-site and to the
community during excavation and treatment. However, this risk would be minimized

through the use of ambient air monitoring.

442 Compliance with Applicable or Relevant and Appropriate Requirements
For both alternatives, the excavation and treatment would be conducted in
accordance with applicable requirements (specifically relating to pretreatment of the ground

water and discharge to the POTW).

443 Long-Term Effectiveness and Permanence

Alternatives 3A and 3B would be effective in the long term because the source of
contaminants at the site would be removed, thereby eliminating the potential for
contamination to reach the ground water. In addition, off-site migration of contaminants
would be significantly reduced. Future land use possibilities under this alternative are

discussed in Section 5.0.

444 Reduction in Toxicity, Mobility or Volume through Treatment
Alternatives 3A and 3B would reduce toxicity, mobility and volume of contaminants

due to the fact that the source of contamination has been removed and eliminated.

44.5 Short-term Effectiveness

Alternatives 3A and 3B would be effective in the short term due to the removal of
the source of contamination. Satisfactory long-term fixation of target contaminants of the
solidified mass can be expected. It is estimated that the two alternatives could be

implemented within the following time schedule:

Alternative 3A 15 months; Continued monitoring for 30 years

Alternative 3B 15 months; Continued monitoring for 30 years
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4.4.6 Implementability

The technologies for Alternatives 3A and 3B are proven and could be implemented.
A treatability study may have to be conducted on the stabilization process to determine
design parameters. The design and construction of Alternatives 3A and 3B would be more
complex due to the area that would be required (presumably on-site) for treat-
ment/stabilization of the soils. Also, Alternatives 3B involves discharge to the POTW. As
described earlier, issues surrounding the capacity and willingness of the POTW would have

to be resolved during design, and could significantly affect implementability.

44.7 Cost

Costs for these two alternatives include excavation, treatment, and backfill of the
fill/soils, dewatering of the fill area and pretreatment prior to discharge to the POTW, and,
in the case of 3B, installation of two containment wells on-site in the sands (discharge would
also be through the treatment system prior to discharge to the POTW. Detailed summaries
of the costs were presented in Section 4. The Capital, Annual Operation and Maintenance

(O&M) and Present Worth costs for this alternative are detailed in Section 4 and are as

follows:

3A - Excavation and $13,362,017 $19,167,000

On-Site Solidification
4B - Excavatiori and $14,135,931 $349,248 $20,053,000
On-Site Solidification

with Containment Wells
in the Sands

45 ALTERNATIVE 4 - EXCAVATION OF FILL WITH OFF-SITE SOLIDIFICATION

Alternative 4 includes excavation of the site fill with off-site solidification as detailed
in Section 3. The alternative would include dewatering, excavation and off-site treatment
of soil parcels from the site perimeter which would be backfilled with clean soil. The site
would be backfilled with clean fill. Monitoring of the ground water would continue to
evaluate the potential for off-site migration of contaminants that are already in the ground

water.
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Within Alternative 4 are the following two sub-alternatives:

Alternative 4A - Excavation of Fill via Trenches and Off-Site
Solidification of Fill

Alternative 4B - Excavation of Fill via Trenches and Off-Site
Solidification. Containment of the ground water via
two containment wells

For ease in comparing alternatives, the seven criteria for each of the two sub-

alternatives are discussed collectively.

45.1 Overall Protection of Human Health and Environment

As discussed in the no-action alternative, precipitation is percolating into the site fill
material and causing the generation of leachate. Excavation of the fill, solidification, and
backfill on-site would effectively provide source control and remove the ability of the fill to
generate leachate. A significant volume of leachate would be generated during dewatering
that would require treatment prior to discharge. Alternative 4A includes perimeter
monitoring wells to track whether contaminants are moving off-site. Therefore, this
alternative may be protective of human health and the environment, but the extent to which
it is would have to be verified during the remedial action. Alternative 4B, which includes
two on-site containment wells, would prohibit the future migration of ground water from the
site and would provide a certainty that contaminants are not leaving the site. Therefore,
both Alternatives 4A and 4B are highly protective of human health and the environment.
Alternative 4B provides a higher certainty that contaminated ground water is not leaving the
site.

Alternatives 4A and 4B would present some risk to workers on-site and to the
community during excavation and treatment. However, this risk could be mitigated with the
use of ambient air monitoring. This include potential air exposure, additional generation

of leachate or surface runoff due to dewatering or construction activities, and associated

risks of excavating hazardous substances.

452 Compliance with Applicable or Relevant and Appropriate Requirements
For both alternatives, the excavation and treatment would be conducted in

accordance with applicable requirements (specifically relating to pretreatment of the ground
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water and discharge to the POTW). Similarly, construction activities will be conducted such
that ambient air standards will not be violated. In terms of meeting the drinking water
criteria in the ground water in the sands, Alternatives 4B would comply with drinking water
criteria ARARSs because contamination in the sands will be contained and it is unlikely that
contaminants above the drinking water criteria will migrate off-site. Alternative 4A may also
comply with ARARs. However, the extent to which ground water contaminants may migrate
off-site would have to be verified during the remedial action.

Alternatives 4A and 4B comply with soil standards in that all soils and fill areas
currently above the cleanup standards would be covered and the potential for exposure via

dermal or ingestion would be significantly reduced or eliminated.

453 Long-Term Effectiveness and Permanence

Alternatives 4A and 4B would be effective in the long term because the source of
contaminants at the site would be controlled, thereby significantly reducing the continued
contamination of ground water. In addition, this alternative provides some flexibility for
future land use possibilities. Land uses that have been identified as compatible with the

existence of soil stabilization are discussed in Section 5.0.

454 Reduction in Toxicity, Mobility or Volume through Treatment

Alternatives 4A and 4B would reduce toxicity, mobility and volume of contaminants
through treatment because they provide source control. In these alternatives, the generation
of leachate would be reduced to none which would impact the extent to which ground water
beneath the fill continues to be contaminated. Alternative 4B would further reduce the
mobility and volume of contaminants because contaminants in the ground water would be
further contained from migrating off-site and recovered ground water would be treated prior

to discharge at the POTW.

4.5.5 Short-term Effectiveness

Alternatives 4A and 4B would be effective in the short term because they would
provide source control as soon as they are constructed. Alternative 4A would be slightly
more effective in the short term because the construction time would be less. Alternative
4B would required more time for dewatering and consfruction of a ground water

pretreatment system. In addition, discussions would have to be held with the POTW on the
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maximum flow rate that can be accommodated. The time to implementation for alternative
4B is a direct function of the flow rate that can be used during dewatering. It is estimated

that the two alternatives could be implemented within the following:

Alternative 4A 8 months; no continued monitoring.

Alternative 4B 12 months; no continued monitoring.

45.6 Implementability

The technologies for Alternatives 4A and 4B are proven and could be implemented.
A treatability study may have to be conducted on the stabilization parameters to determine
design parameters. Also, Alternatives 4B involves discharge to the POTW. As described
earlier, issues surrounding the capacity and willingness of the POTW would have to be
resolved during design, and could significantly affect implementability.

45.7 Cost

Costs for these two alternatives include excavation, treatment, and backfill of the
fill/soils, dewatering of the fill area and pretreatment prior to discharge to the POTW, and,
in the case of 4B, installation of two containment wells on-site in the sands (discharge would
also be through the treatment system prior to discharge to the POTW. Detailed summaries
of the costs were presented in Section 3. The Capital, Annual Operation and Maintenance
(O&M) and Present Worth costs for this alternative are detailed in Section 3 and are as

follows:

ALTERNATIVE CAPITAL COST ANNUAL 0&M PRESENT WORTH

4A - Excavation and $63,349,290 ‘ $333,000 $68,991,000
On-Site Solidification

4B - Excavation and $63,392,571 $339,600 $69,146,000
On-Site Solidification '
with Containment Wells
in the Sands On-Site
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4.6 SUMMARY OF FINDINGS OF DETAILED ANALYSIS

The summary of the findings for the detailed analysis for each alternative according

to the seven criteria specified in the NCP are provided in Table 4-1.
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5.0 POTENTIAL LAND USE CONSIDERATIONS

In this chapter, the four alternatives developed in Chapter 4 will be evaluated with
respect to potential future land use. The types of improvements considered for future use
must provide an adequate degree of protection to human health, and meet the criteria
stipulated in the 6 NYCRR Part 375 - Inactive Hazardous Waste Sites.

The focus of this section is not on developing and evaluating future land use
improvements for the site, but, rather, to conceptually compare options of certain land
characteristics and uses that may be applicable to the alternatives discussed in Chapter 4.
The land use characteristics that may both directly or indirectly impact the future use of the

site are the following:

. Physical Characteristics

U Institutional Controls

. Public Access and Usage

. Economic Desirability of the Neighborhood and Community
L Revenue Return

] Future Liability

A comparison of each of the above mentioned land characterisitics, as they apply to the

alternatives selected for use at the site, are presented in Table 5-1.
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APPENDIX A
TREATABILITY STUDY



MAMARONECK TAYLOR LANE TREATABILITY STUDY

1.0 Introduction

The Taylor Lane Leaf Compost Site (Site), located in the Village of Mamaroneck in Westchester
County, New York, is an eight acre plot that from the 1950’s to the early 1970’s was a municipal
fill. Between July 1987 and 1988, Malcolm Pirnie and the NYSDEC conducted initial field activities
at the Site. Based on the results of this initial investigation, the Site was classified by the NYSDEC
as a Class 2 hazardous waste site and placed on the New York State Superfund Registry List. On
August 14, 1989, the Village entered into an Administrative Order on Consent with the NYSDEC,
which directed the Village to perform a four stage remedial program consisting of the following
components: Remedial Investigation, Feasibility Study (RI/FS), Remedial Design and
Implementation.

Phase I of the remedial program was initiated in April 1990, and the results were compiled by
Malcolm Pirnie, Inc. and presented in the "Mamaroneck Taylor Lane Leaf Compost Site Final
Remedial Investigation Report (Volume I)", submitted to the NYSDEC in June 1992. As detailed
in this report, leachatecontamination was found predominantly in the fill material, which is
composed primarily of silt and fine sands, ash, and miscellaneous debris.

Between January and April 1992, Malcolm Pirnie, Inc. conducted additional field activities to
provide a more definitive assessment of the nature, depth, and extent of contamination in areas
identified as having elevated contamination concentrations during the RL. On April 28, 1992
Malcolm Pirnie and the NYSDEC jointly conducted a pumping test on MW-19 as a supplemental
task of the Remedial Investigation (RI). The pumping well, MW-19, is a relatively new well that
is screened from two to twelve feet (2-12’) below grade and penetrates the contaminated fill that
overlies the Site. Water levels were monitored in the pumping well and various observation wells
and piezometers. The pumping test was conducted for 24-hours at a rate of 1 gpm.

Additionally, during the April 1992 pumping test a representative sample of the leachate that was
" pumped from MW-19 was collected to conduct a treatability study. The data generated during the
Treatability Study forms the basis of this report, and will be used to help evaluate treatment
alternatives, processes, implementability, and costs for treatment and discharge of the leachate
which may be generated from the implementation of various remedial alternatives for the Site.
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2.0 Treatability Study Overview

The objective of the treatability study was to determine potential applicability and efficiency of
various treatment processes for leachate contaminant removal. Based on the results of the RI and
supplemental RI, leachate quality within the fill material has been shown to be somewhat variable.
The majority of samples have shown limited contamination; however, certain samples have shown
elevated concentrations of the contaminants of concern. Of specific concern was a sample collected
in March 1991 from MW-11 which was found to contain elevated levels of metals, semivolatiles, and
volatiles.

The supplemental RI pumping test of MW-19 was conducted, in part, to generate a larger sample
of leachate from active pumping of a well located in the fill material, which would potentially be
more representative of the quality of the leachate to be expected during active remedial measures
for the site.

Based on historical leachate quality information from the RI and supplemental RI, the following
treatment objectives and associated unit processes were identified as conceptually applicable for Site
leachate treatment:

. Oil & grease removal: oil/water separation
. Metals removal: precipitation, settling, filtration
. Volatile Organic Compound, pesticide, and general organic removal: activated

carbon adsorption, air stripping, biological treatment

During the treatability study, each treatment process was investigated individually, and evaluated
on the basis of implementability, cost, and effectiveness. Conceptual process trains that were
initially considered for treating contaminated leachate are presented in Figure 1. These conceptual
process trains illustrate the maximum number and type of processes which might be necessary. The
level or extent of leachate treatment that will be ultimately necessary will be directly dependent on
the quantity and quality of the leachate generated during remedial actions, and the ultimate point
of discharge selected for leachate disposal.

For this site in particular, there are many alternatives for the ultimate disposal point for the
leachate, including:

Direct discharge to a POTW, without pretreatment
On-site pretreatment, with discharge to a POTW

On-site treatment and discharge to surface water

On-site treatment and discharge to class GA ground water

The treatment alternative selected for the leachate must be capable of achieving the applicable
discharge standards for these different disposal points, as summarized in Table 1.

In addition, the treatability study necessarily focused on the appropriate processes for treating the
quality of leachateactually collected during the pumping test. Based on this leachate
characterization data, inappropriate processes were necessarily eliminated from this study.
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3.0 Sampling

During the pumping test conducted on April 28, 1992, both discreet and time-weighted composite
samples from MW-19 were collected for characterization and subsequent treatability testing.

The duration of the pumping test was 24 hours. Hourly composite samples were taken each hour
for the entire pumping test, to be composited later in the lab for treatability testing. Conductivity,
pH, temperature, and headspace volatile organic via an HNu photoionization detector (PID) of the
leachate were measured in the field prior to collecting each hourly composite sample as a gross
indication of contamination spikes (Table 2); however, no significant variability was detected.
Additionally, 2-40ml glass vials were filled each hour for volatile organic (VOC) analysis. These
vials were temporally composited in the laboratory by the GC/MS analyst immediately prior to
analysis.

The twenty-four (24) aliquots were subsequently transported to the Malcolm Pirnie Tarrytown Lab
Facility and composited into one treatability sample in a 55-gallon drum. This drum was placed in
an overpack that was iced daily for sample preservation, and to reduce the potential for
volatilization. A Masterflex pump was used to transfer samples from the drum to appropriate
process containers, to minimize loss of VOCs from the sample. Treatability sample aliquots were
also flash mixed prior to being transferred to process containers. The treatability sample was
handled in this way in an attempt to assure sample homogeneity.
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Table 2
MAMARONECK TAYLOR LANE
GROUND WATER SCREENING DATA

27-Apr—-92 12:15 1700 7.0 12.9 3.2
13:30 1500 6.9 12.3 3.4
14:00 1500 7.0 13.6 3.6
15:45 1400 6.7 11.8 3.0
16:50 1400 6.8 11.7 28
17:45 1400 7.0 11.4 3.4
18:45 1300 6.8 10.8 22*
19:45 1300 6.8 9.6 02*
20:45 1300 6.8 9.9 o*
21:45 1300 6.7 9.7 NA
22:45 1300 6.8 9.7 NA
23:45 1300 6.8 9.7 NA

28—-Apr—92 00:45 1300 6.7 9.2 NA
01:45 1300 6.8 9.1 NA
02:45 1300 6.8 9.5 NA
03:45 1300 6.8 9.7 NA
04:45 1300 6.8 9.5 NA
05:45 1300 6.8 9.5 NA
06:45 1300 6.8 9.6 NA
07:45 1300 6.9 9.9 NA
08:45 1300 7.0 9.9 NA
09:45 800 7.2 13.1 NA

Notes: * _ Indicates that the field personnel noted that HNu was giving

erratic readings possibly due to moisture.
NA — Not measured



4.0 Characterization

To provide baseline data on the characteristics of the raw water and to select appropriate treatment
processes to be evaluated during the treatability study, the composite leachate sample was analyzed

for the following parameters, utilizing the listed analytical methods:

PARAMETER |

S —

METHOD

GENERAL PARAMETERS
pH EPA 150.1
Temperature NA
Conductivity EPA 120.1
HNu Readings of Headspace NA
Biochemical Oxygen Demand EPA 405.1
(BODy)
Chemical Oxygen Demand (COD) [ EPA 4103
Total Organic Carbon (TOC) EPA 415.1
Total Suspended Solids (TSS) EPA 160.2
Total Dissolved Solids (TDS) EPA 160.1
Alkalinity EPA 310.1
Hardness EPA 6010
Ammonia-Nitrogen EPA 350.1
Sulfate EPA 3754
Phenolics EPA 420.2
Odor EPA 140.1
Color EPA 110.2
Surfactants (MBAS) EPA 425.1
SPECIFIC PARAMETERS
Volatile Organic (VOCs) EPA 624
SemiVolatile Organic EPA 625
Pesticides/PCBs EPA 608
Metals ICP 200
MAMARONECK TAYLOR LANE 154
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The characterization profile of the pumped leachate that was used for the treatability study is
provided in Table 3, and is discussed below.

General Parameters - pH, temperature, conductivity, and HNu values reported on Table 3 are the
range and calculated average of the individual hourly samples taken in the field prior to being
temporally composited at the lab. After the individual hourly samples were composited, on April
28, a sample was taken directly from the 55-gallon drum containing the composite sample and
analyzed for the other parameters listed in Table 3.

General Organics - Total organic carbon (TOC), biochemical oxygen demand (BOD;), and chemical
oxygen demand (COD) measurements were all taken to assess the level and relative degradability
of the general organic contamination present in the leachate in the overlying fill material. TOC
is a measure of the total organic carbon present in the sample. The BOD; test measures the amount
of oxygen consumed during the microbially-induced oxidation (degradation) of the biodegradable
portion of the organic carbon present in the contaminated leachate . Alternatively, the COD test
measures the total amount of oxygen that would be consumed if all material in the leachate were
oxidized using a strong oxidant; reduced substances such as sulfides, sulfites, and ferrous iron will
be oxidized and reported as COD. When evaluated together, TOC, BOD, and COD measurements
give an indication of the total amount of general organic contamination, and its associated

biodegradability.

Comparison of the BOD; and COD measurements for the leachate obtained during the pumping
test indicates that less than 33% of the measured oxygen demand is exerted in the BOD; test, which
indicates the contaminated leachate does not contain as much degradable material as domestic
wastewater. In addition, the measured value of approximately 50 mg/1 for the BOD; test indicates
that the leachate in the fill is approximately 1/4 as strong as domestic wastewater. However, there
were no signs of inhibition in the BOD?" test.

Total Suspended and Dissolved Solids - TSS and TDS measurements indicate that there is a
moderate level of both suspended and dissolved solids in the treatability study sample, and that the
solids content of the leachate is predominantly dissolved.

Metals - Both total and soluble metals concentrations were evaluated for the pumped leachate , to
give an indication of both the total amount of metals present, and the amount of the metals
contamination which could be attributed to the solids present in the leachate . Generally,
concentrations of detected metals in the leachate were very low, with the exception of iron,
magnesium, manganese, potassium, and sodium. Total vs. soluble metals measurements indicate
that majority of the iron is in the particulate form; this iron represents approximately 50% of the
total suspended solids measured. It is likely that the iron is also responsible for a portion of the
COD measured. The alkali metals concentrations (magnesium, potassium, and sodium) measured
are typical of certain leachate s, and are virtually all in dissolved form. Based on the analytical data
indicating low concentrations of heavy metals present in the leachate sample, metals removal
process testing for this sample of leachate was not conducted.
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Volatile Organics - VOCs were detected in the treatability sample from MW-19 at significantly
lower levels than had been previously measured, with the exception of acetone. Seven volatile
organic compounds were detected in this sample of leachate ; however, acetone was the only VOC
detected at a level of concern. This was also evident in the levels of contamination measured in
MW-11 (March 1991) and MW-19 (February 1992). These findings, when viewed in conjunction
with the body of volatile organic data taken over the course of the Rl, indicate that the leachate
is not homogeneously contaminated. Given the observed variability in the composition of the fill
overlying the Site, the variability in the levels of contamination measured in the leachate at
different locations on the Site is not surprising. However, since these volatile organic measurements
were obtained from a well which is believed to be in one of the worst areas of contamination, the
low levels measured are encouraging indications of what might be attained during any long term

pumping.

Semi-Volatile Organics - Five semi-volatile organics were detected at levels below the specified
detection limits; therefore, approximate concentrations are reported in Table 3.

Pesticides/PCBs - Low levels of alpha, beta, and gamma-BHC were detected in the leachate
sample. No measurable levels of PCBs were detected.

MAMARONECK TAYLOR LANE TS-6
Ground Water Treatability Study September 1992
1547021752



Table 3
MAMARONECK TAYLOR LANE
CHARACTERIZATION DATA

[ Average || __ Units J
6.9

[___Range
‘pH 6.7 -7.2 .9| standard units
Temperature 9.1 - 13.6 10.6| (C)
Conductivity 800 — 1700 1310 (mv/cm)
HNu Headspace Readings 28 - 36 3.2\ ppm
BODS5 51.3 mg/L
COD 177 mg/L
TOC 275 mg/L
TSS 55 mg/L
TDS 1028 mg/L
Alkalinity 770 mg/L CaCO3
Hardness 511 mg/L CaCO3
NH3-N 9.26 mg/L
Sulfate 82.3 mg/L
Phenolics, recoverable 0.02 mg/L
Odor 20 TON
Color 175 Units
Surfactants, methylene blue 0.209 mg/L




Table 3 (cont)

MAMARONECK TAYLOR LANE
CHARACTERIZATION DATA
ANALYSIS RESULTS
COMPOSITE
| GROUND WATER
VOLATILES COMPOUND CONCENTRATION

(ugh)
CHLOROMETHANE <5.00
VINYL CHLORIDE <5.00
BROMOMETHANE <5.00
CHLOROETHANE <5.00
TRICHLOROFLUOROMETHANE <5.00
1,1-DICHLOROETHENE <5.00
ACROLEIN <5.00
METHYLENE CHLORIDE 3.184
ACRYLONITRILE <5.00
1,2-DICHLOROETHENE <5.00
1.1-DICHLOROETHANE <5.00
TRANS —1,2-DICHLOROETHENE <5.00
CHLOROFORM <5.00
1,1,1-TRICHLOROETHANE <5.00
CARBON TETRACHLORIDE <5.00
1,2~ DICHLOROETHANE
TRICHLOROETHENE

1,2-DICHLOROPROPANE
CIS—1,3-DICHLOROPROPANE
BROMODICHLOROMETHANE
2-CHLOROETHYLVINYL ETHER

‘TRANS -1,3- DICHLORO ROPENE

1 A, 2—TRICHLOROETHANE
TETRACHLOROETHENE
DIBROMOCHLOROMETHANE
CHLOROBENZENE

ETHYL BENZENE

m p-)("l ENE .. - oo Fu g

o— XYLENE

BROMOFORM
1,1,2,2-TETRACHLOROETHANE
CARBON DISULFIDE
2-BUTANONE

VINYL/ACETATE

2-HEXANONE

 4-METHYL—-2-PENTANONE

STYRENE
DICHLORODIFLUOROMETHANE
METHYL-TERT BUTYL ETHER
1,2,4—=TRIMETHYLBENZENE -
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE

1,2- DICHLOROBENZENE
ACETONE §

NOTES:
J= Maasspoardmmdmthopmdnmm

that meets the identification criteria. The result is less than the
specified detection limit but greater than zero. The concentration

given is an approximate vaiuve.



Table 3 (cont)
MAMARONECK TAYLOR LANE
CHARACTERIZATION DATA

ANALYSIS RESULTS
COMPOSITE
GROUND WATER
METALS METAL CONCENTRATION
(mg/L)
TOTAL SOLUBLE
ALUMINUM <0.1 <0.1
ANTIMONY <0.06 <0.06
ARSENIC *
BARIUM
BERYLLIUM
CADMIUM
CHROMIUM
MERCURY *
NICKEL
POTASSIU
SELENIUM
NOTES: Meters were analyzed via ICAP unless indicated otherwise.

* _ |ndicates analyzed via furnace.




Table 3 (cont)

MAMARONECK TAYLOR LANE
CHARACTERIZATION DATA

N=NITROSODIPHENYUAMINE

ANALYSIS | _ RESULTS
COMPOSITE
SEMIVOLATILES COMPOUND GROUND WATER
CONCENTRATION

(ugh)
ACENAPTHENE <10.8
ACENAPTHYLENE <10.8
ANTHRACENE <10.8
BENZO(a)ANTHRACENE <10.8
BENZO®)RLUORANTHENE <10.8
BENZO(K)FLUORANTHENE <10.8
BENZO(a)PYRENE <10.8
BENZO(g.h,) PERYLENE <10.8
BUTYLBENZYLPHTHALATE <10.8
bis(2—Chiorosthyl) ETHER <10.8
bis(2— Chlorcisopropyl) ETHER <10.8
bis(2~ETYLHEXYL)PHTHALATE 3.378
4~BROMOPHENYL—PHENYLETHER <10.8
2-CHLORONAPHTHALENE <10.8
4—CHLOROPHENYL—PHENYLETHER <10.8
CHRYSENE <10.8
DIBENZO(a, ) ANTHRACENE <10.8
Di-n-BUTRL.PHTHALATE <10.8
1,2—DICHLOROBENZENE <10.8
1.3- DICHLOROBENZENE <10.8
1,4-DICHLOROBENZENE <10.8
3,3'DICHLOROBENZDINE <10.8
DIETHYLPHTHALATE <10.8
DIMETHYLPHTHALATE <10.8
2,4-DINITROTOLUENE <10.8
2,6-DINITROTOLUENE <10.8
DI-N-OCTYLPHTHALATE <10.8
FLUORANTHENE <10.8
FLUORENE <10.8
HEXACHLOROBENZENE <10.8
HEXACHLOROBUTADIENE <10.8
HEXACHLOROETHANE <10.8
INDENO(1,2,3—cd)PYRENE <10.8
ISOPHORONE 10,
NITROBENZENE <10.8
N—-NITROSO-di—n—PROPYLAMINE <10.8
PHENANTHRENE <10.8
PYRENE <10.8
1,2,4- TRICHLOROBENZENE <10.8
4—-CHLORO-3-METHYLPHENOL <10.8
2-CHLOROPHENOL <10.8
2.4-DIMETHYLPHENOL <10.8
2,4—-DINITROPHENOL <27.0
4,6-DINITRO-2—-METHYLPHENOL <27.0
2-NITROPHENOL <10.8
4—~NITROPHENOL <27.0
PENTACHLOROPHENOL <27.0
PHENOL <10.8
2.4,6- TRICHLOROPHENOL <10.8
2,4,5- TRICHLOROPHENOL <27.0
BENZYL ALCOHOL <10.8
2-METHYLPHENOL <10.8
4= METHYLPHENOL 5.10J
BENZOIC ACID.. 1.300
BIS(2 - Chiorosthoxy)METHANE <10.8
2.4-DICHLOROPHENOL <10.8
2-METHYUNAPHTHALENE <10.8
4—CHLOROANILINE <10.8
HEXACHLOROCYLCLOPENTADIENE

2-NITROANALINE
3-NTROANALINE
DIBENZOFURAN

4—NITROANALINE

ANAKLINE
PYRIDINE

AZOBENZENE

J = Mass speotral duta he oa
hat mesn e iientication ararie. The result is iees han he
specibed dowcion BTt Dut greaty Shan Jere.  The CORCEYISHoR

Wl.\w‘l‘ﬂ“



Table 3 (cont)
MAMARONECK TAYLOR LANE
CHARACTERIZATION DATA

ANALYSIS RESULTS
COMPOSITE
GROUND WATER
PESTICIDES COMPOUND CONCENTRATION

and PCBs (ug/L)
ALPHA-BHC.
BETA-BHC
DELTA-BHC
GAMMA-BHC
HEPTACHLOR
ALDRIN
HEPTACHLOR EPOXIDE <0.053
ENDOSULFAN <0.053
DIELDRIN <0.105
4,4'-DDE <0.105
ENDRIN <0.105
ENDOSULFAN i <0.105
4,4'-DDD <0.105
ENDOSULFAN SULFATE <0.105
4,4'-DOT <0.105
METHOXYCHLOR <0.526
CHLORDANE <0.053
TOXAPHENE <5.26
AROCLOR-1016 <1.05
AROCLOR-1221 <2.11
AROCLOR-1232 <0.105
AROCLOR-1242 <0.105
AROCLOR-1248 <0.105
AROCLOR-1254 <0.105
AROCLOR-1260 <0.105
ENDRIN ALDEHYDE <0.105




Table 3 (cont)

MAMARONECK TAYLOR LANE
CHARACTERIZATION DATA
ANALYSIS RESULTS
COMPOSITE
TRIP BLANK GROUND WATER
VOLATILES COMPOUND CONCENTRATION
(ugh)

CHLOROMETHANE <10.00
VINYL CHLORIDE <5.00
BROMOMETHANE <5.00
CHLOROETHANE <5.00
TRICHLOROFLUOROMETHANE <5.00
1,1-DICHLOROETHENE <5.00
ACROLEIN <5.00
METHYLENE CHLORIDE <5.00
ACRYLONITRILE <5.00
1,2-DICHLOROETHENE <5.00
1,1-DICHLOROETHANE <5.00
TRANS-1,2-DICHLOROETHENE <5.00
CHLOROFORM <5.00
1,1,1-TRICHLOROETHANE <5.00
CARBON TETRACHLORIDE <5.00
BENZENE <5.00
1,2—-DICHLOROETHANE <5.00
TRICHLOROETHENE <10.00
1,2—-DICHLOROPROPANE <5.00
CIS-1,3-DICHLOROPROPANE <5.00
BROMODICHLOROMETHANE <5.00
2-CHLOROETHYLVINYL ETHER <5.00
TRANS —1,3-DICHLOROPROPENE <5.00
TOLUENE <5.00
1,1,2-TRICHLOROETHANE <5.00
TETRACHLOROETHENE <5.00
DIBROMOCHLOROMETHANE <5.00
CHLOROBENZENE <5.00
ETHYL BENZENE <5.00
m,p—XYLENE <5.00
o— XYLENE <5.00
BROMOFORM <5.00
1,1,2,2-TETRACHLOROETHANE <5.00
CARBON DISULFIDE <5.00
2-BUTANONE <10.00
VINYL/ACETATE <5.00
2-HEXANONE <5.00
4-~METHYL-2-PENTANONE <5.00
STYRENE § e 28J
DICHLORODIFLUOROMETHANE <5.00
METHYL-TERT BUTYL ETHER <5.00
1,2,4-TRIMETHYLBENZENE <10.00
1,3-DICHLOROBENZENE <5.00
1,4-DICHLOROBENZENE <5.00
1,2-DICHLOROBENZENE <5.00
ACETONE <10.00

NOTES:

J -Mmapo&dd&ahdmhpmdnmpwnd
that meets the identification criteria. The result is less than the
specified detection limit but greater than zero. The concentration

given is an approximate vaiue.




5.0 Unit Treatment Processes - Methodologies, Results, and Discussion
Oil/Water Separation

A preliminary evaluation of the level of oil/water separation that could be achieved was
made by allowing a 2 liter beaker of the leachate to stand undisturbed. Visual observations
of this sample were made after 20, 40, 60 minutes, and 24 hours. No oil layer was visually
apparent after 20, 40, and 60 minutes; however, after 24 hours a sheen and clear film was
observed at the surface of the sample.

Since oil and grease was not visually apparent, BTEX (benzene, toluene, ethylbenzene, and
xylene) was used as a surrogate parameter. The BTEX concentration detected in the raw
leachate sample was 6.0 ug/lL.

Air Stripping

Since VOCs were detected in the leachate (Table 3), a bench-scale air stripping experiment
was conducted to evaluate removal efficiencies. Approximately 25% of the VOCs measured
in the characterization sample (Table 3) volatilized during handling and compositing;
therefore, another treatability sample was collected and analyzed for VOCs immediately
prior to air stripping investigations (Table 4, raw).

The efficiency of transfer of contaminants from the liquid to air depends on the mass
transfer coefficient and the Henry’s law constant. A high Henry’s law constant indicates a
very strippable compound; toluene, xylene, and benzene are strippable contaminants.

During this treatability study, an aeration tank type air stripping process was evaluated. A
constant volume (Q = ft* water) of sample was injected with incremented air volumes (V
= ft* air); therefore, the G/Q was a ratio of volumes rather than flow rates. In this way
variable loading rates (G/Q) could be evaluated as presented in Table 2.

A 2 liter sample was injected with diffused air via a fine pore stone diffuser located at the
bottom of a 3 liter glass container. A rotameter was used to maintain a constant air flow
rate of 500 cc/min and the G/Q was a function of increased air injection times. 40 mL of
stripped sample were removed from the stripping basin every 30 minutes and were analyzed
for VOCs. The initial VOC concentration in the stripping basin prior to injection of air was
also analyzed for VOCs and is labelled RAW on Table 4.

Air stripping data are provided in Table 4. At an operating G/Q of 62.5, 2-Hexanone, 4-
methyl-2-Pentanone, and 1,2,4-Tri-methylbenzene were stripped. Acetone was detected in
the initial sample at a concentration of 1998 ug/L. A 55% removal efficiency of acetone
(Table 5) was achieved at the standard operating G/Q of 62.5.

As previously discussed, the treatability sample contained lower VOC levels than had been
historically measured in the leachate at other locations on the Site. In fact, levels are very

MAMARONECK TAYLOR LANE TS-7
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TABLE §

MAMARONECK TAYLOR LANE
CALCULATED REMOVAL EFFICIENCIES

| rmemovaLmmcmney |
PARAMETERS (G/Q = 62.5)
Benzene 100%
Methylene Chloride .
Toluene .
Acetone 55%
2-Butanone 100%
2-Hexanone 100%
4-Methyl-2-Pentanone : 100%
M,P-Xylene 100%
O-Xylene 100%
Methyi-Tert Butyl Ether 100%
1,2,4-Trimethylbenzene 100%
Notes:

- Indicates an estimated value for parameter was reported in the stripped
sample; however, this parameter was not detected in the raw ground water
sample.



low, with most only slightly above detection limits. As a result, the concentration of many
of the volatiles present in the treatability sample have been reported as estimated values
(Table 4) indicating that their concentration was below the minimum detection limit.

Sand Filtration

Sand filtration of the sample was performed with a 1-liter downflow filter mechanism. The
target hydraulic loading rate used for filtration was 4 gpm/ft2 (418 ml/min). A Masterflex
pump was used to pump the sample through the filter. One background sample was taken
prior to treatment of the raw sample to determine any possible contaminants in the filter
mechanism or sand. This was done by pumping analyte-free water through the filter. In
addition to the treated and background samples, a raw sample was submitted for analysis
as a control. Running the filter on the sample showed no plugging or decrease in flow rate
during operation. All samples were analyzed for pesticides.

Activated Carbon Adsorption

To determine the effectiveness and estimate the cost for using activated carbon for removal
of pesticides and organic, jar tests were conducted. Six 1 liter samples of the leachate were
dosed with 0, 1, 3, 6, 10, and 15 g/L PAC (powder activated carbon) as indicated in Table

6.
F
1 1,000 0
2 1,000 1
3 1,000 3
4 1,000 6
5 1,000 10
6 1,000 15
MAMARONECK TAYLOR LANE TS-8
Ground Water Treatability Study September 1992
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After 15 minutes of mixing at 150 rpm with a Phipp’s Bird Stirring Apparatus, the contents
of each beaker were allowed to settle for 5 minutes and filtered. All samples , except for
beaker No. 4, were analyzed for TOC and COD. Beaker No. 4 was not analyzed for TOC
and COD due to laboratory loss of sample; however, beaker No. 4 was analyzed for
pesticides and VOCs.

The removal efficiency for activated carbon is affected by many factors and is
different for each water source; therefore, site-specific isotherm data using the actual
water source were conducted to assess activated carbon treatment efficiency.
Isotherm data for the Mamaroneck leachate were generated and used to estimate
activated carbon adsorption capacities and organic removal efficiency based on the
isotherm parameters. High levels of organic constituents were measured in the
influent to this process (Table 3) thereby introducing significant competitive
adsorption.

Carbon isotherm data are shown in Table 7. COD and TOC data were used to
estimate the Freundlich isotherm parameters k and 1/n, which represent the best
fit of the jar test data to the Freundlich isotherm adsorption model. This Fruendlich
isotherm may then be used to determine the PAC usage rate that is capable of
removing specific pesticides thereby achieving a desired effluent pesticide
concentration. The TOC and COD data were used to generate the Freundlich
isotherm.

The PAC adsorption estimate using the Freundlich isotherm is presented in Table
8. The estimated PAC partition coefficients (1/n) corresponding to the slope of the
COD and TOC isotherms are 3.4 and 1.6; the respective y-intercept values (k) are
3.0 E -4 ug COD/mg PAC and 8.0 ug TOC/mg PAC. As previously stated the
Freundlich isotherm may be used to evaluate the adsorption data such that
estimated regression coefficients may be used to predict the desired PAC dosage
capable of obtaining a targeted removal. However, the r squared values, which
indicate the degree of scatter exhibited by the data, for these two regression analyses
are 0.68 and 0.74. Therefore, the validity of these correlations are limited.

Pesticide levels detected in the treatability sample (Table 3 and Table 7-Beaker 1)
were below NY MCLs; however, if the remedy for this site requires achieving the
leachate NYCRR GW Standards, pesticide removal to levels below the appropriate
analytical quantification limits will be requisite. The leachate used in the
treatability carbon adsorption jar test was not pre-treated to remove the bulk of the
organic; therefore, the COD and TOC competes with the pesticides and higher
doses of carbon is required to remove the pesticides. Pesticide data for the 6g/L
PAC dosed sample indicated that this PAC dosage was capable of removing the
pesticides, as well as the less strippable volatile organic (Table 4). Consequently, if
carbon adsorption is implemented in a full-scale pesticide remedy, it is likely that
GAC (granular activated carbon) will be a polishing step subsequent to bulk removal
of organic. Isotherm parameters indicated above may be used in the FS process
investigations to aid in the design of a carbon adsorption process.

MAMARONECK TAYLOR LANE 75-9
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Table 7

MAMARONECK TAYLOR LANE
ISOTHERM DATA
‘ PAC Concentrations
PARAMETERS CONTROL 12N 3g/t g/l 19g/1 151
—
YOA’s
Methylene Chloride, wam | 200 3 NA NA 22 3 NA NA
Acetone, g/ 1216 NA NA 4 NA NA
Toluene, wm| 117 3 NA NA < 100 NA NA
Methyi-Tert Butyl Ether  (ug/l) | 236 J NA NA < 100 NA NA
124-Trimethylbenzene  (ug/l) 1140 NA NA < 100 NA NA
PESTICIDES
alpha-BHC, g/ 0.140 NA NA < 0.081 NA NA
beta-BHC, ) 011 NA NA < 0.081 NA NA
deita-BHC, ) 0.192 NA NA < 0.081 NA NA
gamma-BHC (Lindane)  (ug/l) 0.102 NA NA < 0.081 NA NA
Dieldrin, g/ 0.0679 NA NA < 0.161 NA NA
OTHER PARAMETERS
cop, (mg/1) 197 522 30.08 NA 218 308
TOC, (mg/1) 218 95 28 NA 32 21

J - Indicates an Estimated Value.
B - Analyte found in Blank as well as Sample.
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Biological Treatment (Sequencing Batch Reactor - SBR)

Biological treatment experimentation was conducted to assess the biodegradability of the
general organic contamination present in the leachate . In addition, for scenarios where the
leachate would be discharged to a POTW, these tests give an indication of whether or not
the leachate discharge would present an adverse impact on the biological processes
employed in a POTW system. A sequencing batch reactor (SBR) was operated to assess
the toxicity and treatability of the compounds present in the leachate . The SBR process
was designed to include four operating cycles as indicated in Table 9.

. ondition
Feed/React 0- 30 System is being fed @ 30 mr/min with
Mamaroneck leachate
Aeration/React 30 - 180 System is aerated
Settling 180 - 210 SBR air is turned off and solids are
allowed to settle
Decant 210 - 240 Supernatant is decanted @ 60 ml/min

Two bench-scale SBR’s were set-up on May 11, 1992. Reactor 1 contained activated sludge
from the Stamford, CT wastewater treatment plant (WWTP) (MLSS = 2500 - 3000 mg/L)
to assess the biological treatability of the leachate . Reactor 2 contained activated sludge
from the Stamford WWTP that was instantaneously dosed with 1,000 mg/L PAC at startup.
The purpose of setting up this second SBR was to evaluate whether the PAC adsorption
process could be operated in conjunction with the biological treatment process, and whether
or not the addition of PAC to the activated sludge process would enhance the performance.
The PAC has several potential process advantages, such as removal of nondegradable
organic and improvement of sludge settleability.

A limited startup and acclimation phase (5/11 - 5/13/92) was conducted to establish reactor
operating cycles as presented in Table 9. During this startup phase the influent to the
reactors was Stamford, CT primary clarifier effluent (COD = 320 mg/L).

MAMARONECK TAYLOR LANE TS-10
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On May 13, 1992 the primary clarifier effluent feed to the SBRs was replaced with the
Mamaroneck leachate . The reactors were run continuously through May 19, 1992. Reactor
operation was assessed by monitoring the following parameters daily:

Influent COD,,,,

Influent COD,

MLSS

Reactor dissolved oxygen (DO)
Reactor temperature

Reactor pH

Effluent COD

Effluent COD,

The dissolved oxygen uptake rates of the biomass were measured daily and were used as an
indication of reactor viability and inhibition due to influent contaminated leachate . The
target SBR operating conditions were:

. HRT = 3 hours
. F/M =03

The biomass DO uptake rates are presented in Figures 2, 3, and 4. The decreasing DO
uptake rates indicate a reduction in biomass viability over the course of the reactor
operation. This was likely due to the relatively weak feed strength of the leachate . No
significant toxicity of the leachate to the activated sludge biomass was observed. However,
over the course of reactor operation, the COD of the influent to the bioreactor decreased
markedly. This was likely attributable to either oxidation or degradation of the influent
leachate during storage. This weakening of the feed to the reactor exacerbated operational
difficulties with maintaining a viable, active biomass.

Table 10 summarizes the SBR data. Reactor operating parameters (MLSS, F/M) are
presented, as well as influent and effluent total and soluble COD concentrations; these are
also illustrated on Figures 5 and 6. On May 18, effluent soluble COD values in both
reactors reached the levels of the influent even though oxygen uptake rates indicated
removals of organics were occurring. When we evaluate the oxygen uptake rates, it appears
that only 15 to 20 mg/L of BOD; and COD were being removed by the biological treatment
system. Hence, the systems appeared to have reached a steady state by May 18.

The influent to the SBR process was the contaminated leachate which was a low level
energy or food source and had a relatively low degradability. Additionally, the pumping test
data indicate that the fill pumping rate is not likely to be sustainable above a rate of 1
GPM. Consequently, this flow rate and levels of organics present in the contaminated
leachate may not be sufficient to support a viable biological system.

MAMARONECK TAYLOR LANE TS-11
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6.0 Conclusions and Recommendations

Given the composition and concentration of the leachate on the Site, site-specific treatability data
were necessary to aid in the evaluation of the potential remedial scenarios. Possible leachate
contamination determined from previous analyses of on-site leachate included volatiles, semi-
volatiles, pesticides, and metals.

Figure 1 presents a schematic of the potential process trains that may be considered on the Site to
treat the contaminated leachate prior to discharge or disposal. Selection of the ultimate disposal
point for the leachate determines the level/extent of treatment necessary to achieve applicable
discharge standards (Table 1).

The levels of contamination of the composited leachate collected during the April 28, 1992,
pumping test were significantly lower than the levels that had been previously measured. Results
for volatiles, semi-volatiles, and pesticides showed very low contaminant concentrations. Aside from
commonly occurring metals found in leachate (e.g, iron, magnesium and sodium), all metal
concentrations fell below GA drinking water standards.

Even for the low concentrations measured, air stripping was observed to be an effective process for
the removal of volatiles from the groundwater. The pumped leachate used for the treatability
studies contained approximately 1900 ug/L volatiles (VOCs), semivolatiles (SVOCs), pesticides, and
PCBs. The maximum allowable total concentration of VOCs, SVOC:s, pesticides, and PCBs that
is allowed to be discharged to any POTW regulated by the Westchester County Department of
Environmental Facilities is 2100 ug/L. Therefore, no pre-treatment for volatiles, semi-volatiles, or
pesticides would be required assuming this leachate is representative of the leachate to be
discharged to the POTW. Additionally, no VOC removal would be required if the leachate was
discharged to surface water. VOC removal would be required if the leachate was discharged to the
lower aquifer ground water.

Due to the low level of metals contamination measured in the treatability sample, metals removal
processes were not assessable during this treatability study. However, based on the historical metals
contamination measured in other samples of leachate generated on the site, and the actual flow rate
and concentration of metals in leachate generated during remedial actions, metals pretreatment
prior to discharge to a Westchester County POTW may or may not be required.

Biological treatment is an appropriate candidate process to degrade the general organic
contamination present in the contaminated leachate within the fill. The bench-scale SBR data
indicate that the contaminated leachate did not cause any significant toxic effects or inhibition of
the biomass. However, the treatability data also indicate that it is unlikely that a viable biological
treatment process will be able to be maintained on-site, due to the low concentration, low mass of
organics present, and limited degradability of the organic contamination present. Significant
difficulty in maintaining a viable activated sludge process was observed during bench-scale tests.
Therefore, on-site biological treatment is not recommended for this site.

MAMARONECK TAYLOR LANE TS-12
Ground Water Treatability Study . September 1992
1547021752



When the above results are viewed in aggregate, the recommended ultimate discharge point for the
contaminated leachate generated from remedial actions on the site should be to a POTW, via the
Westchester County sewer system. The degree of pretreatment for metals and volatile organic

. removal, if any, is dependent upon the ultimate concentrations and flow of the leachate generated

from remedial actions, and the outcome of negotiations with the NYSDEC and the WCDEF, which
both regulate discharge of waters to the POTW’s in Westchester County. The most favorable
option would be to discharge leachate without pretreatment to the Westchester County sewer
system. This would simplify the implementation of any remedial measure for the Site (excluding
the no-action alternative), as well as substantially reduce the cost for the ultimate remedy by
eliminating the capital cost, and greatly reducing the operating and maintenance costs for the
leachate element of the remedial system.

MAMARONECK TAYLOR LANE TS-13
Ground Water Treatability Study September 1992
1547021752



APPENDIX B
TREATABILITY STUDY - CHARACTERIZATION DATA
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APPENDIX C
TREATABILITY STUDY - AIR STRIPPING DATA
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QUaNT RePORT
-
Gperator 10: S HARIN Quant Rev: ? Duant Time:!
Ciatput Fale: cw32C 000 [njected at:
Daty Firie: »R32E0: 04 Dilution Factor:
Woan=: ELAMN Imstrument 10
Misc:
wlo Fale: JLWEZ4: 1S5

Title: Dai1ly LCalibrat:ion via Single Point at 50 ug-L

Last

1)
i9)
2U)
21)
x3)

= s51)
€2)

Calibration:

Compound

-----—----—---—----_--—.—---——- - - - -

sBromcchloromethane 7.84 128.0 32714
flethylerie Chioride 5.25 E-.0 170%
Acetone 4.63 4&3.0 2411
1,Z—Dichloroethane-délsurr.) g.85 ¢%.0 49833

#1,4-D1fluorobenzene .70 114.0 124723

#Chlorobenzene-d5 15.28 117.0 92139
Bromofluorobenzene(surr.) 17.83 99.0 82531

12.41 98.0 100646

Toluene-d8l5urr.)

w * Compound 1% 1570

k]

e bloak  pertains 43
Q“&AQOU\S Vo(ﬂ.lﬂe SQMP’C5
dnalyzed  on 5(4)24

$04le 0F:19 Lazst Qeal Time:

Fage 1

220504

sz

$<

mrena 1100

920504 13:27 o
Conc Units
50.00 wug/L
2.323 ug/L
22.63 wug-rL
49.20 wa”sL
50.00 w3-L
50.00 wu3-“L
49.77 ug/L
50.45 wuasL

€4
1
VA

14:20
1a:47
DR RY)



) QUANT REPORT Fage 1
perator [D: PHTI3Y Quant Fevi 7 Quant Tame: 20503 11:08
Cutput File: ~e 22301 WC lnyected at: Crusd3 10:36
Data File: yX2230::04 Dilution Factor: 1.00000
t:anez t BLANK Irnstrument I0: 42 VLA
Misc:
i0 File: [OWEZ«::SS . .

Title: Daily Calabration i3 Single Foint at %1 ug-L
Las: Calibration: 920ais U=:l? Last Deal Time: 920G02 0%:57 o
Compriand R.T. A 1an fre3 Conc Units

1) *Eromochlorcmethans 7.84 1258.0 309295 Sg.49 wg-L

191 P=thyiere Chlerid= .28 €<x.0 1482 2.127 uszL

11) w~cetune 4.3 a3.0 1141 8.40 wug- L

iy x,Q—DxchiorOtthane-da'surr.) g.84 ¢%.0 36079 48,63 ug-sL

21) *i,a-Daifiuorcbenz=zne 9.66 114.0 12227 50.30 wg/L

38) *Chlorotenzene-d% 16.22 112.0 96223 50.00 wug-sL

51) Ercmof lunrobenzere (surr.) 17.53%3 95.0 >3208 50.16 wug”/L

€23 Tloluene-ddisurr.; 12.41 9=.0 $77%1 51.1% wasL

* Compound 19

57D

TRIS b’mnt FU”'@I;\} ‘}'O

0 eous Sam’\’o]es 'ar’la,{tfz,q,d

6N 5/3/‘/7 .

O OWw our kvt 0
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APPENDIX D
TREATABILITY STUDY - SAND FILTRATION DATA
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APPENDIX E
TREATABILITY STUDY - BIOLOGICAL DATA
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APPENDIX F |
TREATABILITY STUDY - ISOTHERM DATA
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APPENDIX G
HELP MODEL RESULTS



MAMARONECK HELP MODEL ANALYSES

In order to determine the potential percolation rates through the proposed cap for the
above referenced site, a Hydrologic Evaluation of Landfill Performance (HELP) model,
version 2.05, was utilized. The HELP model performs a sequential daily analysis of runoff,
evapotransiration, infiltration and lateral drainage within the capping system. The model
requires input of site Climatological data, soil characteristics, and proposed capping design

parameters.

The model was run for a flexible membrane liner (FML) cap and for a no-action alternative.
The capping design consisted of the following (from the top down):

6-inch layer of soil capable of supporting vegetative growth, permeability =
5.2 x 10™ cm/sec, poor grass cover.

24-inch compacted protective cover layer, permeability = 1.2 x 104,
40 mil VLDPE FML.

12-inch non-compacted gravel layer, permeability = 1x 103,

In addition, the model was run for the 6-inch layer only to analyze the no-action alternative.

Input data for the model included the following:

Climatological data was generated by the model using default rainfall data
for New York, New York. Five years of precipitation data (1974-1978) were
available.

Average monthly temperatures and solar radiation data were synthetically
generated through a subroutine within the HELP Model. Average monthly
temperatures for the site were inputted to the subroutine.

The contaminated soil layer was assumed to have a permeability of 1 x 108
cm/sec.

The slope of the cap was assumed to be 4%.

The leakage fraction (that portion of the liner which is assumed to have
failed) used was 0.0001. This fraction is based on typical values recommend-
ed by the USEPA for use in the HELP model, and is equivalent to 0.01
percent of the FML being susceptible to leakage.

Specific model input values are reported on the Default Soil and Design Data Input sheet

attached.

1547-021-PS3



MARMARONECK: JOB NO. 1547-021-P53
FML CAPPING OPTION - FILE: MARM1.FML
SEPTEMBER 24, 1992

POOR GRASS

VERTICAL PERCOLATION LAYER

THICKNESS = 6.00 INCHES
POROSITY = 0.4730 VOL/VOL
FIELD CAPACITY = 0.2217 VOL/VOL
WILTING POINT = 0.1043 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2217 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.000935999968 CM/SEC
LAYER 2
LATERAL DRAINAGE LAYER
THICKNESS =  24.00 INCHES
POROSITY = 0.3325 VOL/VOL
FIELD CAPACITY = 0.2173 VOL/VOL
WILTING POINT = 0.1361 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2173 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.000006000000 CM/SEC
SLOPE = 4.00 PERCENT
DRAINAGE LENGTH = 360.0 FEET
LAYER 3

BARRIER SOIL LINER WITH FLEXIBLE MEMBRANE LINER

THICKNESS = 1.00 INCHES

POROSITY = - 0.3325 VOL/VOL

FIELD CAPACITY = 0.2173 VOL/VOL

WILTING POINT = 0.1361 VOL/VOL

INITIAL SOIL WATER CONTENT = 0.3325 VOL/VOL

SATURATED HYDRAULIC CONDUCTIVITY = 0.000006000000 CM/SEC

LINER LEAKAGE FRACTION = 0.00010000



VERTICAL PERCOLATION LAYER

THICKNESS =  12.00 INCHES

POROSITY = 0.4570 VOL/VOL

FIELD CAPACITY = 0.1309 VOL/VOL

WILTING POINT = 0.0580 VOL/VOL

INITIAL SOIL WATER CONTENT = 0.1158 VOL/VOL

SATURATED HYDRAULIC CONDUCTIVITY = 0.001000000047 CM/SEC
LAYER 5

VERTICAL PERCOLATION LAYER

THICKNESS = 180.00 INCHES
POROSITY = 0.4000 VOL/VOL
FIELD CAPACITY = 0.3560 VOL/VOL
WILTING POINT = 0.2899 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.3560 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.000000010000 CM/SEC
GENERAL SIMULATION DATA

SCS RUNOFF CURVE NUMBER = 82.80
TOTAL AREA OF COVER = 348480. SQ FT
EVAPORATIVE ZONE DEFPTH = 14.00 INCHES
UPPER LIMIT VEG. STORAGE = 5.4980 INCHES
INITIAL VEG. STORAGE = 5.2928 INCHES
INITIAL SNOW WATER CONTENT = 0.0000 INCHES
INITIAL TOTAL WATER STORAGE IN

SOIL AND WASTE LAYERS = 72.3473 INCHES

SOIL WATER CONTENT INITIALIZED BY PROGRAM.

CLIMATOLOGICAL DATA !

DEFAULT RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND
SOLAR RADIATION FOR NEW YORK CITY NEW YORK

MAXIMUM LEAF AREA INDEX = 1.00
START OF GROWING SEASON (JULIAN DATE) = 118
END OF GROWING SEASON (JULIAN DATE) = 298



NORMAL MEAN MONTHLY TEMPERATURES, DEGREES FAHRENHEIT
JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

29.60 31.70 39.50 50.50 60.30 69.00
74.10 72.70 65.50 54.80 44.50 33.80

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 74 THROUGH 78

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION

TOTALS 459 246 350 269 3.68 3.60
360 495 563 3.12 268 430

STD. DEVIATIONS 2.10 091 116 066 158 217
252 194 287 117 242 170

RUNOFF

TOTALS 2997 1.602 1.177 0577 0278 0386
0.631 0.847 1290 0455 1278 2272

STD. DEVIATIONS 2543 1718 1.099 0580 0541 0512
0919 1748 2.043 0.686 1901 1.609

EVAPOTRANSPIRATION

TOTALS 0.870 1346 2535 2900 3.554 2.989
4423 4274 3.128 2214 1433 0873

STD. DEVIATIONS 0.172 0234 0.102 0340 0.953 1.588
1.152 0.804 0.868 0391 0444 0.167

LATERAL DRAINAGE FROM LAYER 2

TOTALS 0.0461 0.0417 0.0377 0.0233 0.0184 0.0110
0.0106 0.0024 0.0044 0.0169 0.0186 0.0350

STD. DEVIATIONS 0.0142 0.0049 0.0076 0.0077 0.0063 0.0076
0.0097 0.0029 0.0068 0.0175 0.0223 0.0204

PERCOLATION FROM LAYER 3

TOTALS 0.0187 0.0173 0.0185 0.0169 0.0170 0.0158
0.0150 0.0121 0.0115 0.0148 0.0147 0.0170

STD. DEVIATIONS 0.0019 0.0005 0.0005 0.0006 0.0005 0.0007
0.0020 0.0016 0.0021 0.0038 0.0038 0.0035

PERCOLATION FROM LAYER 5

TOTALS 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001
0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

STD. DEVIATIONS  0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000



7

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 74
THROUGH 78

(INCHES) (CU.FT.) PERCENT

PRECIPITATION 4479 (8.110) 1300818. 100.00
RUNOFF 13.788 (/5.245)  400411. 30.78
EVAPOTRANSPIRATION 30.540 ( 2.581) 886884. 68.18

LATERAL DRAINAGE FROM 0.2661 ( 0.0641) 7726. 0.59
LAYER 2

PERCOLATION FROM LAYER 3 0.1892 ( 0.0107) 5493. 0.42
PERCOLATION FROM LAYER 5 0.0015 ( 0.0002) 44, 0.00

CHANGE IN WATER STORAGE ~ 0.198 ( 1.297) 5752. 044

PEAK DAILY VALUES FOR YEARS 74 THROUGH 78

(INCHES) (CU.FT.)

PRECIPITATION 3.77 109480.8
RUNOFF 2.814 81706.7
LATERAL DRAINAGE FROM LAYER 2 0.0017 50.6

PERCOLATION FROM LAYER 3 0.0006 185
HEAD ON LAYER 3 305
PERCOLATION FROM LAYER 5 0.0000 0.1
SNOW WATER 3.96 115056.7

MAXIMUM VEG. SOIL WATER (VOL/VOL) 03927

MINIMUM VEG. SOIL WATER (VOL/VOL) 0.1224



-

FINAL WATER STORAGE AT END OF YEAR 78

LAYER (INCHES) (VOL/VOL)

1 2.68 0.4470
2 8.06 0.3358
3 0.33 0.3325
4 1.97 0.1639
5 64.60 0.3589

SNOW WATER 0.00
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