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EXECUTIVE SUMMARY

CMX, Inc. (CMX) has prepared this Remedial Investigation Report (RIR) on behalf of Orange
and Rockland Utilities (O&R). The remedial investigation (RI) activities were performed in
accordance with the Administrative Order on Consent (AOC), dated September 1998, Index
#D3-0001-98-03, between O&R and the New York State Department of Environmental
Conservation (NYSDEC) and the NYSDEC approved Supplemental Remedial Investigation
Work Plan (SRIWP). This RIR presents the results of the RI activities performed at the
Former Clove and Maple Manufactured Gas Plant (MGP) Study Area between April 2008 and
June 2008 as well as findings from previous environmental investigations.

The Clove and Maple Former MGP Site is identified by NYSDEC as site number 3-44-049
and is located at 120 Maple Avenue, Haverstraw, Rockland County, New York. The current
and previous environmental investigations identified soil and groundwater contamination at
the Former MGP Site and nearby properties that included benzene, toluene, ethylbenzene
and xylenes (BTEX) and polycyclic aromatic hydrocarbon (PAH) compounds and non-aqueous
phase liquids (NAPL).

The Former MGP Site is located on a 250’ by 200’ (approximately 1.15 acre) rectangular
parcel referred to on the tax map as Block 1, Lot 9 (Plate 1). It is bordered to the north by
Maple Avenue, to the east by the Head Start of Rockland pre-school facility, and to the south
by Clove Avenue and to the west by two residential properties. The area of the site is zoned
residential, residential townhouse, and planned industrial district. Single family residential,
multifamily residential and light industrial land uses are found nearby.

The RI included subsurface soil, soil gas and groundwater sampling and analysis, and
investigation using the Tar-specific Green Optical Screening Tool® (TarGOST®) screening
technology. The RI Study Area included the Former MGP Site, the Apartment Complex (north
of the Former MGP Site) on the opposite side of Maple Avenue from the Former MGP Site,
the West Street Properties generally located to the north of the Apartment Complex, the
Head Start Property located east side of the Former MGP Site and a portion of an Alleyway
located between the Apartment Complex and Tor Avenue.

The RI also included a contaminant fate and transport evaluation and potential exposure

assessment for the Study Area. The fate and transport evaluation incorporated information
developed during previous environmental investigations in addition to information including
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the groundwater hydrology, geology, history of the Study Area, the nature of the chemical
compounds encountered during the sampling programs, and apparent trends in the
distribution of these materials in the Study Area. The evaluation provided a discussion of
the physical and chemical characteristics of the contaminants identified in the analytical
data, the potential sources, migration pathways and receptors in the Study Area. The
environmental media that may potentially serve as pathways for contaminant migration are
surface soil, subsurface soil, groundwater, Hudson River sediments, and storm water runoff.
An exposure assessment to evaluate the need for remedial actions was completed based on
available data.

The following is a summary of the exposure assessment:

e There are no complete exposure pathways at the 146 Maple Avenue Head Start
parcel except for a potential fugitive dust pathway from surface soil from the Former
MGP Site.

e There are complete exposure pathways posed to utility workers, construction
workers, and, potentially, residents at the Apartment Complex and West Street
Properties. Exposure is only a concern if subsurface soils are excavated and
impacted soils and groundwater are encountered.

e There are complete exposure pathways posed to O&R maintenance workers, utility
workers, trespassers, adjacent community members and possibly to future
construction workers at the Former MGP Site. These exposures are generally
mitigated because O&R controls access to and activities on the Former MGP Site.

e |f the Former MGP Site were to be redeveloped for future unrestricted uses, complete
exposure pathways would exist for potential recreational users or residents.

e The sediments of an embayment to the Hudson River are an exposure pathway
because of the presence of PAHs. However, many sources for these constituents
exist around the embayment, so detected concentrations cannot be solely attributed
to the site. The distribution of constituents in the embayment suggests that other
sources play a predominant role.

The RI activities determined that, in general, horizontal and vertical delineation of
contamination in the Study Area has been achieved. During this RI, sufficient data were
obtained to develop and select remedial alternatives for the Study Area. As noted in the RIR,
several minor data gaps remain that can be addressed as part of the Feasibility Study to
support the final remedy.



SECTION 1 INTRODUCTION

This Remedial Investigation Report (RIR) presents the results of remedial investigation (RI)
activities performed at the Former Clove and Maple Manufactured Gas Plant (MGP) Study
Area between April 2008 and June 2008.

The Clove and Maple Former MGP Site is identified by the New York State Department of
Environmental Conservation (NYSDEC) as site number 3-44-049 and is located at 120
Maple Avenue, Haverstraw, Rockland County, New York. This RIR also includes a summary
of the findings of previous remedial investigation (RI) activities for this site along with the
conceptual model that has been developed based upon all available data.

The following designations are used in this report to identify the various properties within the
Study Area investigated as part of this project.

Former MGP Site: The Former MGP Site property is owned by Orange and Rockland

Utilities (O&R) and was operated as a gas regulator station until 2007 when the
regulator station was retired. The Former MGP Site is located on a 250’ by 200’
(approximately 1.15 acre) rectangular parcel referred to as Block 1, Lot 9 on the tax
map (Plate 1). The site is bounded by Maple Avenue to the north, the Head Start
Facility (146 Maple Avenue) to the east, Clove Avenue to the south, and a drainage
swale to the west beyond which is the property known as 104 Maple Avenue.

Apartment Complex: Parcels located north of Maple Avenue and including the
structures identified as 111 through 143 Maple Avenue (with surrounding
landscaped and paved parking lot areas), 130 West Street (Block 2, Lot 17.1) and
the Village of Haverstraw Property identified as Block 2, Lot 16. These properties are
bordered by the single family residential properties that front on 96 through 116
West Street to the north, West Street to the east, Maple Avenue to the south and the
single family residential property at 103 Maple Avenue on the west. 111 - 117
Maple Avenue are individually owned properties. With the exception of the Village of
Haverstraw property, the remainder of the apartment buildings property is owned by

a single third party owner.
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e West Street Properties: The 6 single family residential parcels located at 96 through
116 West Street, bordered to the north by West Street, to the east by West Street, to

the south by the asphalt paved parking lot on the northern portion of the Apartment
Complex and to the west by the single family residence located at 90 West Street.

e Head Start Property: This is the property owned by Head Start of Rockland (the site of
the former Doig Nail Corporation) at 146 Maple Avenue (Block 1, Lot 10). This property
is bordered to the north by Maple Avenue beyond which are the Apartment Complex, to
the east by Block 1, Lot 11, to the south by Clove Avenue beyond which are single
family residences and to the west by the Former MGP Site. The property is used as a
pre-school education facility that began operation in September 2000.

e Alleyway: This is the area bordered by the rear of the properties at 86, 88 and 90
West Street to the north, Apartment Complex asphalt paved parking area to the east
and the rear of the property at 103 Maple Avenue to the south. The Alleyway
connects Tor Avenue to the parking area on the apartment buildings property. For
several of the residential properties located on West Street, the alleyway provides
access to the driveways in rear of their respective properties. The Alleyway is
approximately 20’ wide and the RI included the eastern-most (approximately 70’)

section located adjacent to the Apartment Complex parking area.

The Study Area location is shown on Plate 1.

Background

CMX, Inc. (CMX) has prepared this RIR on behalf of O&R. The RI was performed in
accordance with the Administrative Order on Consent (AOC) dated September 1998, Index
#D3-0001-98-03, between O&R and the NYSDEC; and the RI work plan dated February
2008, which was approved by NYSDEC on March 14, 2008.

The Study Area is zoned residential, residential townhouse, and planned industrial district.
Single family residential, multifamily residential and light industrial land uses are found
nearby.

The Clove and Maple Avenues site is distinguished from another Haverstraw MGP site
(referred to as the 93B Maple Avenue MGP site), located northwest of the Clove and Maple
Avenues site on the opposite side of Maple Avenue which was the subject of a previously
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completed NYSDEC-approved remedial action. Plate 1 presents a detailed site location plan
which distinguishes the 93B Maple Avenue MGP site and associated properties from the
properties addressed by the Rl described herein.

Remedial Investigation Objectives

The overall objectives of the Rl were to:

Determine the nature and extent of MGP residuals that may be present at the site;
Delineate the horizontal and vertical extent of Former MGP Site related soil and
groundwater impacts;

Determine whether constituents identified by the RI constitute a threat to human
health or the environment;

Obtain data to provide the basis for a feasibility study of remedial actions for the
Study Area;

Evaluate potential migration pathways including vapor intrusion on properties not
previously investigated;

Characterize geologic and hydrogeologic conditions in the Study Area.

These objectives are consistent with those of the NYSDEC's comprehensive remedial
investigation (RI) process and those included in the SRI Work Plan (SRIWP) approved by
NYSDEC on March 14, 2008.
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Report Organization

Executive Summary

Section 1 - presents the introduction to this report.

Section 2 - presents the background and history of the Former MGP Site and a description
of land use in the Study Area.

Section 3 - presents the physical setting for the site.

Section 4 - presents a summary of previous investigations performed at the site.

Section 5 - presents the scope of the 2008 RI.

Section 6 - presents the results 2008 RI.

Section 7 - presents a summary of the fate and transport evaluation.

Section 8 - presents a conceptual site summary.

Section 9 - presents the exposure assessment.

Section 10 - presents summary and conclusions.

Section 11 - presents recommendations.

Section 12 - presents the references used for this RIR.

Section 13 - presents the acronyms and abbreviations used in this RIR.
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SECTION 2 BACKGROUND

Former MGP Site History

The Clove and Maple Former MGP Site operated from approximately 1887 until 1935, when
natural gas was introduced into the area and the MGP was closed. The general
configuration of the MGP did not change substantially during the operating period. Figure 2
is a site location map superimposed on an aerial photograph and Figure 3 depicts the gas
works at its known greatest extent based on review of Sanborn Fire Insurance (Sanborn)
maps and facility maps provided by O&R.

The following is a chronological history of the Clove and Maple Avenues Former MGP Site
based on review of the Sanborn maps for 1890 through 1946, a historical photograph, plant
drawings and reported gas company operating statistics from Brown’s Directory of American
Gas Companies (Brown’s Directory).

* The earliest listing for the Former MGP Site (identified as the Haverstraw Gas Works)
is in the 1887 edition of Brown’s Directory citing gas production utilizing an oil gas
method.

e An 1890 Sanborn map shows a gas plant at the site with a 50,000 cubic foot (cf) gas
holder, a 30,000 gallon oil tank, and a coke house.

* A historical photograph dated 1890, shows the MGP and the surrounding area. The
gas holder and the oil tank are visible in this photograph.

e |n 1893, Brown’s Directory lists the gas manufacturing process as Hanlon, and then
in 1899, the process is listed as Boecklin. The Boecklin process existed at the site

for at least 35 years.

e The 1909 Brown’s Directory identifies the gas holder capacity as 60,000 cubic feet,
which does not change through the early 1930s.

e A 1921 plant utility drawing (Peck, 1921) shows a horizontal high pressure gas
storage vessel located near Clove Avenue. Review also indicates that the coke
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storage house was removed that year and that a tar well was located between the
60,000-cf gas holder and the oil tank.

e A 1931 Sanborn map shows that a coal shed was added to the northeast end of the
plant building.

e According to Brown’s Directory, natural gas was distributed as of July 1, 1935 in
place of manufactured gas.

e According to O&R’s records, the gas plant structures were demolished in the 1960s.

* The existing regulator station was decommissioned in 2007 (historical information
reviewed was unclear as to an installation date).

The approximate locations of the former MGP structures are presented on Plate 2 and
Figure 3. CMX adjusted the location of some of these features to reflect a reexamination of
a 1921 plant utility drawing (Peck). The most significant change to the historical structure
locations on Plate 2 and Figure 3 is the iron oil tank, whose location was adjusted closer to
the northeast corner of the site based on the 1921 drawing.

Former Pond Area
Figure 4 is a recent aerial photograph of the Study Area and vicinity with the locations of
historical streets, the former pond and waterways superimposed. The historical locations
are based on:
e 1876 Combination Atlas Map of Rockland County, New York by F.A. Davis & Company
e 1887 Sanborn Fire Insurance Map
e 1891 Beers Atlas Map
e 1890 and 1903 Sanborn Fire Insurance Maps

The historical mapping indicates that a stream previously flowed roughly parallel to the north
side of Maple Avenue. The stream flowed from the northwest to the southeast discharging
to the Hudson River Embayment.

The stream appeared to have been dammed near the intersection of West Street and Maple

Avenue forming a pond that covered a portion of the Study Area bounded to the north by the
properties fronting on West Street, to the east by West Street, to the south by Maple Avenue
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and to the west by the 103 Maple Avenue property. The portion of the stream downstream
of the dam appears to have been channelized between 1876 and 1891.

The stream and pond are no longer present, however a large storm sewer (pipe/culvert)
currently runs beneath the alleyway and discharges to the Hudson River embayment. The
stream was channeled by this storm sewer at some undetermined point in the past. The
former stream channel from 93 B Maple Avenue to 103 Maple Avenue was remediated in
conjunction with the 93B Maple Avenue remediation.

A photograph of the area taken circa 1890 (Figure 5) shows the pond and the surrounding
properties. The photograph illustrates which properties or portions of properties were
occupied by the pond.

Current Study Area Description and Land Use

211 Former MGP Site

The Former MGP Site is currently owned by O&R and a retired gas regulator station exists on
the property. The site is currently unoccupied and consists mainly of grassed areas with a
hedgerow of trees located along Maple Avenue. The regulator station piping remains on site
in a small fenced enclosure. There are also several retired gas valve boxes and numerous
abandoned gas pipelines located below grade on the site. Additionally, the concrete and
brick pad for the former gas holder is present in the northwest corner of the site. The Former
MGP Site is fenced with two locked gates located on the Clove Avenue side. A landscape
contractor maintains the grassed areas.

2.1.2 Apartment Complex Properties

The Apartment Complex Properties are located on the north side of Maple Avenue across
the street from the Former MGP site and include the four (4) two-story and three-story
attached single family structures (identified as 111 through 117 Maple Avenue) and five (5)
two-story apartment buildings (identified as 119 to 143 Maple Avenue; 130 West Street)
with surrounding landscaped and paved parking lot areas and the Village of Haverstraw
Property identified as Block 2, Lot 16.

2.1.3 West Street Properties

The West Street Properties are six single family residential parcels located at 96 through
116 West Street. Each of these homes appears to have been built using slab on grade
construction and they include bi-level, raised-ranch and two-story style homes. None of
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these homes have basements. Several of the properties access driveways in the rear of their
property from the Apartment Complex parking lot.

Historically, houses at 100, 102, and 106 West Street were present in the aforementioned
1890 photograph. The area of 96 West Street was vacant, characterized by a steep slope
that led to part of the pond.

2.14 Head Start Property

This property, 146 Maple Avenue (Block 1, Lot 10), contains a one story building owned by
Head Start of Rockland and is the location of the former Doig Nail Corporation. The property is
used as a pre-school education facility that began operation in September 2000.

2.1.5 Alleyway

This is an unpaved single lane that connects Tor Avenue with the parking area behind the
Apartment Complex. As noted above, several of the West Street property owners access
their driveways via the alleyway. In addition, the storm drain that runs from Tor Avenue to
the Hudson River, runs beneath the alleyway.

2.1.6 Other Areas in Proximity to the Former MGP Site

Two residential properties (Block 1, Lots 8 and 44) are located to the west of the Former MGP
Site on the west side of the drainage swale. One of these two properties, 104 Maple, was
remediated during the implementation of the 93B Maple Avenue site IRM in 2005. MGP
impacts on this property were attributed to the Clove & Maple Avenue Former MGP Site but
remediation was conducted in conjunction with the 93B Maple Avenue remediation to address
the possible sale of this property by the owner. A geotextile barrier was installed at the edge of
the remediation area to prevent recontamination of this property.

Clove Avenue borders the Former MGP Site to the south beyond which are located residential

properties (Block 1, Lots 27 to 32). These properties are topographically up gradient relative to
the Former MGP Site.
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SECTION 3 PHYSICAL SETTING

This Section discusses the physical characteristics of the Study Area and is based upon
information presented in earlier reports prepared for O&R by GElI and Remediation
Technologies, Inc. (RETEC).

Climate

Data on climate for the Study Area was obtained by Northern Ecological Associates, Inc. (NEA)
from West Point, New York, the nearest weather station. The data were presented in the Fish
and Wildlife Impact Assessment (NEA, 2000).

The Study Area is located in the Triassic Lowlands Ecozone. The climate is temperate, with
January mean temperatures between 25 degrees Fahrenheit (°F) and 30°F and July mean
temperatures between 70°F and 75°F. The growing season typically ranges from 180 to 200
days in the Triassic Lowlands. The average annual snowfall ranges from 40 to 60 inches.

Land Use in the Study Area Vicinity

The current land use in the vicinity of the Study Area and surrounding the Former MGP Site is
generally commercial and residential. The eastern edge of the Study Area is approximately
600 feet from the Hudson River, which is a tidal estuary in this area. Undeveloped forest land
is located to the south of the Study Area and includes portions of High Tor State Park, located
approximately 1,800 feet southwest of the site.

Local Zoning
Zoning in the area of the site is residential, residential townhouse, and planned industrial

district. Single family residential, multifamily residential and light industrial land uses are
found nearby.

Local Groundwater Use

Public water in the area is supplied by United Water of New York of West Nyack, New York
(UWNY). The Rockland County Department of Health (RCDOH), Spring Valley, New York and
UWNY were contacted to investigate the potential presence of private water supply wells in the
vicinity.

RCDOH reported the approximate locations of seven potential wells, all either cross gradient or

up gradient of the Study Area, within 1 mile. One of these wells belongs to UWNY. RCDOH was
not confident about the actual presence or locations of the other wells. According to current
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information on the UWNY website, UWNY does not use any water from wells in Haverstraw or
the surrounding towns.

Surface Water Hydrology

Based upon topography, overland flow is from the south (highest elevation in the Study Area)
to the north, flowing from southern portions of the Former MGP Site to a level area at the
central portion of the Former MGP Site, near monitoring wells MW-02 and MW-03. There is
some runoff from the slope of the northern portion of the Former MGP Site towards Maple
Avenue. Generally, overland surface water flows toward Maple Avenue and/or the drainage
swale located along the western property line of the Former MGP Site. Runoff ultimately is
discharged via the storm drain system to the Hudson River.

At the Apartment Complex, surface water generally flows from west to east, following the
topography towards the parking lot behind these buildings. There are series of storm drains
located in the parking lot. Runoff to these storm drains flows east towards the embayment of
the Hudson River.

At the West Street Properties, surface water generally flows north to south, following the
topography towards the parking lot at the rear (northern portion) of the Apartment Complex, to
the aforementioned storm drains.

Local Surface Water

There are no surface water bodies located on the Former MGP Site. A detailed discussion of
the area surface water bodies, their intended uses, and their water quality designations is
found in Fish and Wildlife Impact Assessment - Former Manufactured Gas Plants Haverstraw,
New York, prepared by NEA and submitted to NYSDEC in February 2000 (NEA, 2000).

According to NEA, 2000, three water bodies are located within 0.5 mile of the site: the Hudson
River (Class SB), which is 600 feet to the east; an unnamed tidal creek (not classified), which
lies 2,300 feet to the southeast; and an unnamed settling pond (not classified), which lies
2,700 feet to the southeast.

Regional Geology and Site Stratigraphy

The Clove and Maple site is located at the base of South Mountain, a steep northeast facing
ridge. Maple Avenue, located adjacent to the southern portion of the site, runs along the base
of this ridge. The site is characterized by moderate relief (approximately 20 feet) with the
ground surface sloping to the east/northeast.
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Site Specific Geology

Site geology, as determined through direct logging of soil borings, is discussed in this
subsection. Data collected during subsurface sampling were used to generate twelve geologic
cross sections. The locations of the cross section lines are presented on Plate 3. The cross-
sections are presented on Plate 4A, 4B, and 4C. Complete details are presented in the boring
logs in Appendix A.

3.1.1 Fill

A layer of fill (Unit 1) material consisting of miscellaneous soil and demolition debris forms the
uppermost stratigraphic unit at the Study Area. The fill at the Study Area is primarily made up
of loamy soil with some cobbles, gravel, brick fragments, cinders, coal, and glass shards.
Thickness of the fill unit ranges from approximately 15 feet near Clove Avenue (at SB/MW 10)
to a range of 1 to 5 feet depending on the location along Maple Avenue (at SG-9 through SG 14
and SB/MW 04 through SB/MW 07) and along the north side of the Apartment Complex where
thicknesses vary from 3 feet at SB-134 to 13 feet at SB-131.

3.1.2 Alluvium

Alluvium (Unit 2) underlies the fill at most boring locations across the Study Area. The alluvium
is a heterogeneous mixture of unconsolidated sediments characterized by discontinuous layers
of coarse-grained sands, gravel, fine-grained sands, silts, and clays. As previously described by
GEIl and confirmed by CMX, thickness and composition of the alluvial deposits vary widely
throughout the Former MGP Site, but can be generalized into four subunits:

e The first subunit is a coarse grained sand and gravel with some fine grained material
and cobbles. In general, it is poorly sorted, although coarser sediments predominate.
At SB/MW-10 (located in the southeast portion of the Former MGP Site near the former
meter room), this subunit is approximately 20 feet thick and is overlain by fill and
underlain by till. At SB-16 (located in the center portion of the Former MGP Site), the
subunit is approximately 7.5 feet thick and is overlain and underlain by fine sands and
silts. This subunit either thins to the east or grades into fine grained sand, silt, and clay.
The sand and gravel unit was also found in SB/MW-04 and SB/MW-05 (located in the
northern portion of the Former MGP Site along Maple Avenue), where it is approximately
7 feet thick and underlain by till.

* The second subunit is composed of fine sand, found primarily at the former MGP
property, at soil boring locations SB-16, SB-17 and SB-17A. The thickness of this unit
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ranges from less than one foot to approximately 25 feet. A small pocket of fine sand is
also present at the northeast end of cross-section B - B'.

® The third subunit is silt and fine to coarse-grained sand. This subunit is found primarily
on the north side of the Apartment Complex. As such, based on its location and limits,
its presence may be due to relatively ancient depositional processes in the Hudson
River. The thickness of this unit does not exceed about 4 feet.

e The fourth subunit is a clay and fine sand/silt mixture. It is the only soil unit that is
present throughout the Study Area, appearing on both sides of Maple Avenue. Its
thickness ranges from less than 0.5 feet (at MW-28S) to approximately 15 feet (at MW-
11).

Another subunit which was found at most locations between the first and second units, at the
Apartment Complex and the West Street Properties was a layer of organic clay/silt and peat.
The material appeared to be friable to slightly cohesive, and appeared to be deposited at the
former pond bottom.

3.1.3 Glacial Lacustrine Clay

The third unit (Unit 3) is comprised of gray and brown clay. The clay can be massive or can
contain thin lenses of fine grained sand. The clay is thickest near Maple Avenue and thins to
the southwest and west. The thickness varies from 2 feet at SB-16 (located in the center
portion of the Former MGP Site) to approximately 18 feet in the vicinity of SB/MW-18 (located
to the north of the former holder pad on the Former MGP Site). The clay is observed at the
Apartment Complex at MW-21 (located in front of 127 Maple Avenue) and MW-28D (located in
the parking lot behind 117 Maple Avenue) at thicknesses ranging from 16 to 12 feet
respectively and at thickness of 6 to 2 feet at wells MW-20D (located in front of 119 Maple
Avenue) and MW-29D (located in the parking lot behind 131 Maple Avenue) respectively. Clay
is not present at any observed depth in the southern part of the Former MGP Site along Clove
Avenue. Where present, the clay is typically underlain by coarse grained sand and gravel or
interbedded with fine sand/silt and clay

Clay was encountered at a depth of 4 feet below ground surface at SB-134, located in the
alleyway.
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3.1.4 Till

Till (consisting of dense silty clay to dense sandy clay) is the fourth unit. The till behaves as a
confining unit for dense non aqueous phase liquid (DNAPL). Refusal depths during
advancement of the TarGOST® borings were used to establish the till depth at the Apartment
Complex and the West Street Properties. The depth to the till below the ground surface (bgs)
varies throughout the Study Area. Table 3-1 lists the depths to till and elevation of the till
above mean sea level (msl) for each location measured during this RI.

Plate 10 presents a contour map of the till surface elevation.

Regional Hydrogeology

Groundwater flow in shallow unconfined/semiconfined aquifer flow systems in the regjon is
largely controlled by the Hudson River. Groundwater is expected to discharge to surface water
bodies such as ponds, streams, and rivers in the Hudson River watershed. All these regional
watershed features eventually discharge to the Hudson River.

Site Specific Hydrogeology

The depth to groundwater varies throughout the Study Area. The first water-bearing zone in
the study area is a shallow, semi-confined aquifer system, present within the alluvium. The
shallow aquifer at the northern portion of the Study Area is effectively confined by clay
resulting in artesian conditions being observed at several locations. The aquifer in the
southern portion of the Former MGP Site, where clay was not identified, is unconfined.
Groundwater elevation data are presented on Table 5-4. A shallow ground water
potentiometric surface map is presented as Plate 8.

Ground water flow in the shallow aquifer in the Study Area appears to be controlled by
topography and following the former pond. At the Former MGP Site, it appears that flow
direction is in agreement with the topography, flowing from southwest to northeast.

At the Apartment Complex, CMX observed a “mounded” groundwater elevation at MW-21S
which yielded an anomaly in the groundwater flow pattern with respect to the measured
elevations at the other monitoring wells. However, the groundwater flow direction appears
to follow the topography (since the Apartment Complex is at a higher elevation than the
center of the former pond), and along the former pond from west to east towards the
Hudson River embayment.
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At the West Street Properties, groundwater appears to follow the topography, since the West
Street Properties are at a higher elevation than the center of the former pond. Available
data imply that the West Street Properties are side gradient to, and possibly upgradient of
contaminants within the center of the former pond area.

Two rounds of low- and high-tide water level measurements were collected on March 26, 1999
and December 17-18, 2001 to determine if groundwater is influenced by tidal fluctuations that
are apparent in the Hudson River. No significant changes in water levels were observed
between the low tide and high tide measurement rounds.

In-situ hydraulic conductivity tests (slug tests) were performed in MW 01 and MW 03 during
RETEC’s 1997 Preliminary Site Assessment (PSA). The hydraulic conductivity (k) values were
1.2 x 102 centimeters per second (cm/sec) [34 feet/day (ft/d)] at MW 01 and 1.5 x 104
cm/sec (0.43 ft/d) at MW 03. Estimates of the average horizontal linear flow velocity of
groundwater were calculated using the PSA slug test data and the newly derived gradient
information from the RIl. The equation V = ki/n was used, where k is the hydraulic conductivity
of the formation, i is the hydraulic gradient, and n is the effective porosity of the deposits.
Using an average gradient of 0.02 (northeastern flow direction), assuming a value of 0.25 for
effective porosity, and the range of measured conductivities, the average horizontal
groundwater flow velocity ranges from 12.6 feet/year (ft/yr) to 993 ft/yr in the northeastern
direction.
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SECTION 4 SUMMARY OF PREVIOUS
INVESTIGATIONS

O&R has conducted extensive investigations within the Study Area since 1996 including the
following:

Initial Hazard Assessment (RETEC, 1996),
Preliminary Site Assessment (RETEC, 1997),
Surface Soil Investigation and Risk Assessment (RETEC, 1998), and

Remedial Investigation (RI) activities performed by GEI Consultants, Inc. (GEI) from
1998 to 2006.

The following sections summarize these previously completed investigations. The analytical
results from these investigations are presented in the various tables that are included in
Attachment 1 of this RIR.

Initial Hazard Assessment - RETEC 1996

At the request of O&R, RETEC performed an assessment of the Clove and Maple Former MGP
Site to determine whether existing conditions could be considered an immediate threat to
human health, using the ASTM Risk Based Corrective Action (RBCA) classification scheme.
RETEC performed the assessment and concluded the following.

Explosive vapors are not an issue on the Former MGP Site because there are no
buildings present; they are unlikely to travel to off site buildings due to the distance of
those buildings from the Former MGP Site.

Explosive vapors in subsurface utilities are unlikely because no odors were noted in
adjacent sewers.

Minor amounts of tar were noted at the ground surface, but no impact was observed in
the storm sewer or drainage swale. Contact with surface contamination is possible.
Because exposed tar is weathered, acute risks due to exposure are minimal. However,
health risks posed by this tar would occur from chronic, long term direct contact.

No water supply wells are within 1 mile of the Former MGP Site, so impacts to drinking
water are not an issue. As indicated in Section 3.0 above, RCDOH reported the
approximate locations of seven potential wells, all either cross gradient or up gradient of
the Study Area and within 1 mile. One of these wells belongs to UWNY. According to

4-1



current information on the UWNY website, UWNY does not use any water from wells in
Haverstraw or the surrounding towns.

Preliminary Site Assessment - RETEC 1997
The objectives of the PSA were to identify the nature and extent of constituents of interest, to
determine if the constituents pose a significant threat to human health or the environment,
and to determine whether IRMs were appropriate at the Former MGP Site. The PSA included:

e surface soil (nine samples) sampling and analysis (Attachment 1, Table 3),

* soil gas field screening,

* |aboratory analysis of eight soil gas samples,

e eight direct push soil borings in and around historic MGP structures,

¢ field and laboratory testing of subsurface soil samples (Attachment 1, Table 5),

® monitoring well installation (three total),

e groundwater sampling (Attachment 1, Table 6),

e hydraulic conductivity testing (two wells), and

® asurvey of the Former MGP Site.

411 Surface Soils

Surface soil samples were analyzed for benzene, toluene, ethylbenzene, and xylene (BTEX),
polycyclic aromatic hydrocarbon (PAH) compounds, Target Analyte List (TAL) metals and total
cyanide (Attachment 1, Table 3). The analytical results indicated that no BTEX compounds
were detected in any surface soil samples. Concentrations of individual PAH compounds
exceeding the NYSDEC Recommended Soil Cleanup Objectives (RSCOs) from the Technical and
Administrative Guidance Memorandum: Determination of Soil Cleanup Objectives and Cleanup
Levels (TAGM 4046), January 4, 1994, were identified at each of the nine PSA surface soil
locations. Metals were detected at concentrations greater than the NYSDEC RSCOs in all but
two samples. Total cyanide was detected in seven of nine surface soil samples with no
concentrations exceeding NYSDEC RSCOs.

4.1.2 Soil Gas

A soil gas sample was obtained from each of nine soil boring locations (samples SG-1 through
SG-9). The results of the field screening indicated that the greatest concentrations of soil gas
were detected within the footprint of the former gas holder.
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4.1.3 Former MGP Site Structures

Four (4) areas of the Former MGP Site were identified as containing buildings or subsurface
structures associated with the former MGP.
® Remnants of the gas holder foundation are still present at the Former MGP Site (Plate
2). The holder foundation is a 60-foot diameter concrete slab on grade, with a brick
perimeter that exists in the northern portion of the Former MGP Site. One boring (SG-2)
advanced through the slab indicated the absence of a subsurface tank. Tar
contamination was reported by RETEC to be present beneath the slab in thin sand
lenses extending from 6’ to 13’ bgs. Water table elevations within the footprint of the
holder were reported to be consistent with areas outside the holder, indicating
continuity that the holder foundation was not affecting groundwater recharge.

e Three direct push soil borings (SG-3, SG-7 and SG-8) were advanced near the footprint
of the former tar well. No below-grade structures were encountered and the area was
reported to be underlain by 7 feet of fill. Some hydrocarbon staining was observed and
tarlike nodules were detected, however, no significant source material was
encountered.

* One soil boring (SG-4) was installed in the area of what was previously believed to be
the location of the former 30,000-gallon oil tank. Please note that upon review of
additional facility drawings made available to CMX, the location of this structure was
revised during the 2008 RI. During the installation of monitoring well (MW-02) just
south of this former tank location, strong hydrocarbon odors and visible hydrocarbon
product were reported to have been identified in soil samples. No subsurface
structures were found at either SG-4 or MW-02. According to boring logs, the field
geologist characterized these two locations as having strong hydrocarbon odors,
hydrocarbon product in sand lenses and sand “saturated” with hydrocarbon product. A
2-foot thick layer of dense nonaqueous phase liquid (DNAPL) was detected in MW-02
during initial sampling.

e During the installation of two direct push soil borings (SG-5 and SG-6) in the vicinity of
the former generator and purifier buildings, RETEC reported accumulations of a tar-like
material on the ground surface in a small area adjacent to the existing regulator station.
The material was described as being black, highly viscous, and exhibited a strong
hydrocarbon odor.
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414 Subsurface Soil Samples

Three subsurface-soil samples were collected and analyzed from the monitoring well borings
SB1/MW-01, SB2/MW-02 and SB3/MW-03 (Attachment 1, Table 5). BTEX compounds were
detected at concentrations greater than the NYSDEC RSCOs (TAGM 4046) in samples collected
at SB2 and SB3. PAH compounds were detected at all three sample locations. In samples
collected from borings SB2 (12’-14’) and SB3 (10’-12’), 14 of the 16 PAH compounds were
detected in concentrations greater than the NYSDEC RSCOs (TAGM 4046). Only
benzo(a)anthracene and benzo(a)pyrene were found to be above cleanup standards at up
gradient sample location SB1 (20-22). Cyanide was not detected in any of the three
subsurface soil samples.

415 Initial Groundwater Investigation

Three monitoring wells (MW-01, MW-02 and MW-03) were installed by RETEC. The south area
of the site along Clove Avenue was characterized by SB/MW-01. Only one individual PAH
compound exceeded the NYSDEC RSCO (TAGM 4046) at a depth of 21.0’ bgs in SB/MW 01.
No BTEX was detected in SB/MW-01. The soil boring log prepared by the RETEC field
geologist for SB/MW-02, south of what was believed to be the location of the former iron oil
tank, identified a “0.3 foot lens of sand, fine, brown saturated with hydrocarbon product” at
13.1’ bgs and that the sample was collected from the 12’ to 14’ bgs depth interval. Field
screening of the sample reported a PID reading of 487 ppm. The highest total PAH
concentration (1,499.0 mg/kg) on the Former MGP Site was found in this soil sample. This
sample also contained total BTEX at a concentration of 94.0 mg/kg.

Groundwater samples collected at MW-01 reported non detectable concentrations of volatile
organic compounds (VOCs) and PAHs (Attachment 1, Table 6). Levels of aluminum, iron,
mercury and sodium were detected in concentrations exceeding the NYSDEC Ambient
Groundwater Limits (GA). Groundwater samples collected from monitoring wells MW-02 and
MW-03 contained VOCs and PAHs at concentrations greater than the NYSDEC Ambient
Groundwater Limits (GA). Levels of iron, magnesium, manganese, mercury and sodium were
detected at concentrations exceeding the NYSDEC Ambient Groundwater Limits (GA). Total
cyanide was detected in one down gradient well (MW-02) at a concentration above its NYSDEC
Ambient Groundwater Limit (GA).

A non aqueous phase liquid (NAPL) collected near the location of the former oil tank (MW-02)
was analyzed for physical properties and finger print to obtain information regarding its

4-4



potential mobility. The results confirmed field observations that the sample was a carbureted
water gas tar.

Surface Soil Investigation and Risk Assessment

The PSA recommended the completion of supplemental surface soil sampling. In July 1997
sixty-two surface samples were collected and analyzed for PAHs and target analyte list (TAL)
metals (Attachment 1, Table 3). In an attempt to characterize the site the supplemental
surface soil sample locations were selected using a grid pattern covering the Former MGP Site.
In response to the results of the sampling done during the PSA, BTEX compounds and cyanide
were not included as analytical parameters for the supplemental sampling program.

In addition to the sixty-two on site sample locations, six surface-soil samples were collected
from background locations and analyzed for TAL metals (Attachment 1, Table 3). Metals were
detected at concentrations that exceed the NYSDEC RSCOs (TAGM 4046) for beryllium,
chromium, copper, iron, mercury, nickel, and zinc in the background samples.

A risk assessment (RETEC, 1997) was performed using the surface soil results from the PSA
and the results of the July 1997 supplemental sampling program. This risk assessment
concluded that cancer risks for utility workers, groundskeepers, and local residents were at
levels generally considered acceptable by the United States Environmental Protection Agency
(EPA) (below 109%). For recreational users, the cancer risks were within a range (106 to 104)
that is often considered acceptable by the EPA.

4.1.6 Interim Remedial Measures

In response to the identification of tar-impacted surface soil near the former gas generator
building and elevated lead concentrations at several areas, O&R implemented interim
remedial measures (IRMs) at the Former MGP Site. These IRMs included placement of
gravel over the tar-impacted areas and soil pathways on the Former MGP Site. Additionally,
a fence was installed around the property to restrict access. No other IRMs were
recommended.

Remedial Investigation Activities - GEI 1998 through 2006

RI activities were performed by GEl to determine the extent of impacts from the former MGP
operations. The Rl included surface soil, subsurface soil, sediment, groundwater, storm water
and storm sewer sediment sampling and analysis (Attachment 1, Tables 3, 4, 5, 6, 7, 8). The
RI activities targeted the potential source areas on the Former MGP Site (i.e., the tar well, the
previously believed location of the iron oil tank, and the gas holder foundation) since visibly
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impacted soil, groundwater, and/or DNAPL were observed in these areas during the PSA.
Other locations on the Former MGP Site were also investigated (i.e., former garage, high
pressure holder, the down gradient property line, and the southern property line). RI activities
also included sample collection points on the Apartment Complex property, the Head Start
property, in the storm sewer system beneath Maple Avenue and the parking lot at the
Apartment Complex, and in sediments in the Hudson River Embayment (Attachment 1, Tables,
3,4,5,6,7,8,9). The Rl field work of the Former MGP Site included background surface soil
sampling (Attachment 1, Table 3). The Rl field activities were conducted according to NYSDEC-
approved work plans including:
®* Remedial Investigation Work Plan, Clove and Maple Avenues Former MGP Site,
Haverstraw, New York (1998).
e Addendum to Remedial Investigation Work Plan (1998).
* Supplemental Remedial Investigation Work Plan, 93B Maple Avenue Former MGP Site
and Clove and Maple Avenues Former MGP Site, Haverstraw, New York (2001).

4.1.7 Air, Soil Vapor, Indoor Air Sampling

GEI collected soil vapor samples from the Head Start Property in 2001. Samples were
collected at representative locations around the perimeter of the building footprint. The
results of this investigation indicated that VOCs were not present at concentrations that
could adversely affect indoor air quality and that migration of soil vapor toward the Head
Start building from the Former MGP Site was not a concern (Attachment 2). GEI submitted a
report of their results to NYSDEC and copied the New York State Department of Health
(NYSDOH) on March 19, 2001. NYSDOH and NYSDEC concurred with GEI's conclusions that
soil vapor migration toward the Head Start Building was not a concern in correspondence
dated April 16, 2001 and May 1, 2001, respectively.

RETEC conducted two rounds (summer 2004 and February/March 2005) of outdoor (ambient)
air, soil gas, and indoor air sampling at and within the apartment buildings on the Apartment
Complex Properties. The samples were analyzed for VOCs by EPA Method TO-15, with
additional compounds to aid in identifying potential MGP-related impacts. RETEC concluded
that there was no evidence indicating intrusion of MGP-related vapors into the interiors of
the apartment complex residences.

4.1.8 Background Surface Soil Samples

Six background surface-soil samples (HA BSS01-1 through HA-BSS01-6) were collected in
December 2001 as part of the 2001 GEI Supplemental Remedial Investigation Work Plan (GEI
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SRIWP). The samples were collected from locations within the Village of Haverstraw as far
away as Bowline Point Park, 4,000 feet north of the Former MGP Site, and analyzed for
BTEX, PAHs, and total cyanide (Attachment 1, Table 3).

No BTEX compounds were detected in the background samples. Several PAHs were
detected in the background samples with concentrations ranging from 31.6 parts per million
(ppm) total PAHs (HA-BSS01-5, 70 Hudson Avenue) to 10.9 ppm total PAHs (HA-BSS01-6,
Bowline Point  Park). Concentrations of benzo[a]lanthracene, benzo[a]pyrene,
benzo[b]fluoranthene, benzo[k]fluoranthene, chrysene, and dibenzo[a,h]anthracene were
detected in all samples and exceeded the NYSDEC RSCOs at four sample locations. Total
cyanide was not detected in any of the background samples.

4.1.9 Former MGP Site - Supplemental Groundwater Investigation

In response to the results of the initial groundwater investigation GEI coordinated the
installation of a series of monitoring wells at locations along the north and east property
boundaries to evaluate the potential for offsite migration of MGP related contaminants from
the Former MGP Site (Plate 2). MW-04, MW-05, MW-06 and MW-07 were installed along the
northern property boundary of the Former MGP Site adjacent to Maple Avenue. MW-08, MW-
09 and MW-10 were installed adjacent to the eastern property boundary near the Former MGP
Site/Head Start common property line. Intervals of impact were noted at all well locations with
the exception of MW-08 and MW-10. Soil sampling conducted in conjunction with the well
installations targeted depth intervals where indications of impact were noted (Attachment 1,
Table 5). Limited PAH impact at concentrations above the NYSDEC RSCO’s (TAGM 4046) was
identified in shallow samples collected at MW-08 and MW-09. Benzene was identified at a
concentration in excess of its NYSDEC RSCO’s (TAGM 4046) in a shallow (5.25’ bgs) sample
collected at MW-06. Vertical delineation samples did not identify any parameters at
concentrations in excess of their respective NYSDEC RSCQO’s (TAGM 4046). MW-08 and MW-
09 were completed as water table monitoring wells. Review of the boring log for MW-08
indicated no NAPL, tar, visual impacts or odor in the O’ bgs to 22.0’ bgs soil column above the
till at MW-08 with the exception of moderate petroleum-like odor and a PID reading of 16.0
ppm in the 10.0’ bgs to 12.0’ bgs depth interval. No NAPL, tar, visual impacts or odor were
detected at the till interface of 22.0’ bgs or into the till layer to a completion depth of 28.5’ bgs.
MW-10 was screened below the water table to monitor water quality in the overburden above
the till confining layer and was competed to a depth of 36.5" bgs. No NAPL, tar, visual impacts
or odor were detected in the O’ bgs to 36.2" bgs soil column above the till or at the till interface
of 36.2’ bgs or into the till layer to a boring completion depth of 38.0’ bgs in MW-10. BTEX and
PAH concentrations were not detected in soil samples collected at SB/MW-10.
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4.1.10 Former Tar Well

The area of the former tar well was found to be impacted with MGP residuals during the PSA.
The following RI activities were conducted to further define the extent of the impacts:

e Test Pits: One test pit (TP-01) was excavated within the footprint of the former tar well
to a depth of 8.0’ bgs to further investigate the presence of subsurface structures and
determine the extent of hydrocarbon product identified in subsurface soil. TP-01 was
described as having naphthalene-like odors between the 6.5 bgs to 8.0’ bgs depth
interval and photo ionization detector (PID) readings of 137.0 ppm but no subsurface
structures were identified.

e Soil Borings: Two direct push soil borings (SG-09 and SG-10) were advanced adjacent
to Maple Avenue to determine the extent of MGP residuals, associated with the tar well,
at the site property line. A light sheen and MGP-like odors were identified in the SG-09
boring log. A slight to moderate MGP-like odor and PID readings up to 115.0 ppm were
reported in the SG-10 boring log.

e Deep Soil Boring: One deep soil boring (SB-16) was completed between the former tar
well and the former gas holder foundation to determine the extent of MGP residuals at
the till surface. Field observations ranged from slight/light tar-like odors to moderate

tar-like odors with heavy sheens, tar streaks, blebs and globules present primarily in the
18.0’ bgs to 24.0’ bgs depth interval. PID readings of up to 842 ppm were reported in
the impacted interval of this boring. No NAPL, tar, visual impacts or odor were detected
and PID readings were 0.0 ppm at the till interface of 31.0’ bgs.

e Monitoring Well Installation: One shallow (water table) monitoring well (MW-05) was
installed to determine if impacted groundwater was present at the Maple Avenue
property line downgradient of the former tar well location. A slight to moderate MGP-like
odor, spots of sheen, trace to little coal tar product along with PID readings up to 17.2
ppm were reported in the MW-05 boring log. No NAPL, tar, visual impacts or odor were
detected and PID readings were 0.0 ppm at the till interface of 21.0’ bgs.

4.1.11 Iron QOil Tank

GEI conducted supplemental sampling in the area of what was believed to be the location of
the former iron oil tank. During the 1997 PSA, this area was found to be impacted with DNAPL
tar. Investigation activities included the following:
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Test Pits: Test pit TP-O2 was excavated to a depth of 8.0’ bgs near what was formerly
believed to be the location of the former iron oil tank to further investigate the presence
of subsurface structures and to determine the extent of DNAPL that was previously
identified at this location. Test pit TP-03 was excavated to a depth of 5.0’ bgs to further
delineate DNAPL found at SB-2/MW-02 during the PSA. Clay pipes containing tar, water
and silt were found in both TP-02 and TP-03 at depths ranging from 4.0’ bgs to 6.0’ bgs.
The area where TP-02 was located was described as having strong naphthalene-like
odors with PID readings of over 700 ppm. Black ash and coal materials were noted at
TP-03 along with PID readings of 247 ppm.

Soil Borings: Two direct push soil borings (SG-11 and SG-12) were completed down
gradient of the former tank to determine if DNAPL was present at the Former MGP Site
property boundary along Maple Avenue. No NAPL, tar, visual impacts or odor were
detected and PID readings were not detected throughout the soil column (O’ to 16.0’
bgs) in the SG-11 boring log. Faint MGP- and naphthalene-like odors and a light sheen
were noted from 4.5 bgs to 16.0’ bgs at SG-12. PID readings as high as 120.0 ppm
were also identified at this location.

Deep Soil Borings: One deep soil boring (SB-02D) was completed adjacent to well MW-
02 to determine if the DNAPL observed in MW-02 extended into the underlying till. The
boring log for SB-02D indicated no NAPL, tar, visual impacts or odor were detected at
the till interface of 22.5’ bgs or into the till to a final boring depth of 28.0" bgs. Slight
naphthalene-like odors and residual tar lenses were noted in SB-02D between 10’ bgs
and 20.0’ bgs. One deep soil boring (SB-07/MW-07) was completed down gradient of
the iron oil tank to assess whether downward migration of DNAPL occurred near the
down gradient property line. No NAPL, tar, visual impacts or odor were detected and
PID readings were 0.0 ppm at the till interface of 20.0’ bgs and into the till to a depth of
45.5’ bgs at SB-07/MW-07. Two deep soil borings (SB-17 and SB-17A) were completed
up gradient of the test pits to assess the extent of MGP residuals at the till surface. The
boring log for SB-17 indicated no NAPL, tar, visual impacts or odor were detected at the
till interface of 29.5’ bgs or into the till to a final boring depth of 30.0" bgs. MGP-like
odors were noted in the 4.0’ bgs to 8.0’ bgs depth interval and again in the 10.0’ bgs to
14.0’ bgs depth interval. A slight sheen was noted in the 4.0’ bgs to 6.0’ bgs depth
interval. Elevated PID readings were also obtained in these intervals. The boring log for
SB-17A indicated no NAPL, tar, visual impacts or odor were detected at the till interface
of 30.0’ bgs or into the till to a final boring depth of 32.0" bgs. No NAPL, tar, visual
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4.1.12

impacts or odor were identified in the O’ bgs to 30.0’ bgs soil column above the till in
the boring log for SB-17A. BTEX and PAH concentrations exceeded the NYSDEC
RSCOs (TAGM 4046) in the soil samples collected at the northern corner of the gas
regulator station at depths ranging from 4.0’ to 12.0’ bgs (SB-17). The samples were
collected at depths where odors, sheen or elevated PID readings were noted. The
highest BTEX concentration was detected at 204 mg/kg at a depth of 12.0’ bgs. The
highest PAH concentration was detected at 636.5 mg/kg at a depth of 4.0’ bgs.
BTEX and PAH concentrations were above the NYSDEC RSCOs (TAGM 4046) in the
sample SB-17 at depths of 4.0’ to 12.0’ bgs. BTEX did not exceed the SCOs and only
a few individual PAH compounds exceeded the NYSDEC RSCOs (TAGM 4046) at a
depth of 14.0° bgs. BTEX and PAH concentrations were not detected in SB-17A,
located northwest of the gas regulator station at a depth of 28.0’ bgs.

Monitoring Well Installations: One shallow (water table) monitoring well (MW-06) and a
deep monitoring well (MW-07) within till are located topographically down gradient of

well MW-02 along Maple Avenue. No NAPL, tar, visual impacts or odors were detected
at the till interface of 20.0’ bgs and no NAPL, tar, visual impacts or odor were identified
in the O’ bgs to 20.0’ bgs soil column above the till. As described above in the boring
log for SB-O7/MW-07, no NAPL, tar, visual impacts or odor were detected at the till
interface of 20.0’ bgs and into the till to a depth of 45.5’ bgs and PID readings were 0.0

ppm.

Gas Holder Foundation

Additional sampling was performed beneath and down gradient of the gas holder foundation to
further define the extent of impacts identified at this location. The testing included the
following:

Soil Borings: Two direct push soil borings, SG-13 and SG-14 (Plate 5B) were completed
topographically down gradient of the gas holder foundation to determine the condition of
soil and groundwater at the northwestern property line. Observations noted in the SG-13
boring log indicated faint to moderate MGP-like odors were present from 5.6’ bgs to the
bottom of the boring at 10’ bgs and PID readings of up to 278.0 ppm. The boring log for
SG-14 identified strong MGP-like odors and trace coal tar product in the 6.0’ bgs to 8.0’ bgs
depth interval with PID readings of up to 95.0 ppm. No NAPL, tar, visual impacts or odor
were detected in the 8.0’ bgs to 12.0’ bgs depth interval which was the end of the boring.
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e Deep Soil Borings: Two deep soil borings (SB-14 and SB-18) were completed through and
adjacent to the gas holder foundation to evaluate a potential release from the holder on
the northern side of the pad. SB-14 boring log observations (through the holder
foundation) ranged from slight to strong tar-like odors with moderate sheens, tar streaks,
trace blebs and tar coated sand lenses in the 4.0’ bgs to 20.0’ bgs depth interval. PID
readings ranged up to 3,814 ppm. No NAPL, tar, visual impacts or odor were detected from
20.0’ bgs to the till interface of 23.5" bgs. Boring log observations for SB-18 ( at the
northwest property line) ranged from slight MGP-like and tar-like odors to moderate tar-like
odors with a tar stained sand seam and trace tar blebs present primarily in the 8.0’ bgs to
14.0’ bgs depth interval. PID readings of up to 1,223 ppm were reporte