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of this Remedial Investigation Report (RIR), have reviewed its contents and certify that this RIR
is accurate to the best of my knowledge and contains all available environmental information

and data regarding the property.

Qualified Environmental Professional Date Signature



Remedial Investigation Report

Riverside Center — Building 2, 17-29 West End Avenue
OER Project Number: 13RHAZ013M

OER VCP Number: 13CVCP082M

EXECUTIVE SUMMARY

The Remedial Investigation Report (RIR) provides sufficient information for establishment of
remedial action objectives, evaluation of remedial action alternatives, and selection of a remedy
pursuant to RCNY8 43-1407(f). The remedial investigation (Rl) described in this document is
consistent with applicable guidance.

Site Location and Current Usage

The Site is located at 17-29 West End Avenue, New York, New York and is in the Lincoln
Square section of Manhattan. The Site is identified as the northeastern portion of Block 1171
and Lot 165 on the New York City Tax Map (Figure 1). The Site has an area of 84,000 square
feet and is bounded by a projection of West 61 Street to the north, a commercial parking lot
followed by West 59" Street to the south, West End Avenue to the east, and commercial
parking lot followed by Joe DiMaggio Highway to the west. Maps showing the regional
location of the Site and the approximate site boundary is provided as Figure 2 and 3.

Currently, the Site is used for asphalt-paved commercial parking lot and contains hydraulic car
lifts in the northwestern portion of the Site and a former warehouse footprint (concrete
platform). Two passenger railroad tracks (Amtrak easement) transect the eastern portion of the
Site in an approximately north to south orientation. The western embankment of the track
easement Is overgrown with invasive vegetation including weeds and trees. The entrance to
the parking area is located along the West 60" Street projection and is accessed via West End
Avenue.

Summary of Proposed Redevelopment Plan

The proposed future use of the Site consists of a mixed-use educational, residential and
commercial development. A layout of the proposed site development is presented in Figure 4
and additional proposed development plans are provided in Appendix A. The current zoning
designation is C4-7, which is assigned to densely built areas of Manhattan with regional
commercial centers located outside of central business districts, including specialty and
department stores, theaters and other commercial and office uses. The proposed use is
consistent with existing zoning for the property.

The proposed development, referred to as Riverside Center Building 2, will be located on the
northeast portion of the Riverside Center property. Building 2 is anticipated to be a 43-story
building with retail, educational (school) and residential usage, plus parking and mechanical
areas. Included in the project are construction of two private streets; the continuation of West
60th Street to the south and Freedom Place to the west. The anticipated building footprint will
be 38,041 square feet with a gross square footage of 762,671 square feet, of which 14 percent
(approximately 107,000 square feet) will be educational space from the cellar (partial) to the b5th
Vi
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Floor, 2 percent (approximately 15,300 square feet) will be commercial space on the 1° Floor,
and 84 percent (approximately 641,000 square feet) will be residential space that includes 616

apartment units, on floors 5 through 43.

The common foundation cellar space will primarily consist of a health club, swimming pool,
storage areas, and ventilated parking garage space. The proposed development depth for the
cellar slab ranges from approximately el 6 to 9' with foundation or elevator components
extending to a maximum elevation of el -6. Foundation and elevator pit excavations are the
only areas expected to potentially extend below the groundwater table. Approximately 45,000
tons (30,000 cubic yards) of soil and fill material is anticipated to be excavated and disposed
during the proposed development.

Summary of Past Uses of Site and Areas of Concern

A review of historic Sanborn fire insurance and topographic maps, aerial photographs, and
various databases revealed that the Site was occupied by railroad tracks that were part of the
larger Union Stock Yard and Market Company and N.Y. Central System R.R. rail yard from as
early as 1892 through 1951. By 1976, a warehouse with an office had been built at the Site on
a concrete slab and the western portion of the Site was improved with a paved driveway and
that a tunnel for a single remaining rail line on the eastern portion of the Site had been built.
The warehouse and office were no longer present in the 1985 and the Site has remained
virtually unchanged since.

The surrounding area has been primarily occupied by a rail yard to the north and west,
manufacturing and industrial facilities to the south, and automobile service stations, repair
shops, and gasoline stations to the east and southeast. Multiple fuel oil and gasoline storage
tanks were present on properties up-gradient of the Site to the east and southeast.

The Areas of Concern identified during previous investigations are described below.

AQC 1 - Potential On-Site Petroleum UST
According to historical records, a 550-gallon UST may be present at the Site near the former

warehouse building. During site reconnaissance activities, three potential metal fill, vent or
utility conduit ports of unknown usage were observed in poor condition in the southern area of
warehouse slab footprint. The potential presence of a UST is considered an AOC as soll,
groundwater, and/or soil vapor at the Site may have been adversely impacted by leaks or spills
from the tank.

! Elevations are presented in Borough President of Manhattan Datum, which is 2.750 feet above the
USGS NGVD at Sandy Hook, NJ.

Vii
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AQC 2 — Staining and Evidence of Qil Leaks Adjacent to Hydraulic Car Lifts

Black staining was observed on pavement at the base of hydraulic lifts at the Site. The
hydraulic oil supply lines have leaked to the asphalt at several locations and may have adversely
impacted soil, groundwater, and/or soil vapor at the Site. Black staining was evident near the
track “sleepers” and beside the railroad tracks located on the eastern portion of the Site, the
source of the staining was unknown but may be related to usage of creosote to preserve the
wooden sleepers and/or track maintenance operations. Additionally, orange rust stains were
observed adjacent to the railroad tracks. The presence of stains related to hydraulic fluid leaks,
potential creosote covered sleepers, and rusting steel may have adversely impacted soil,
groundwater, and/or soil vapor at the Site.

AQC 3 — Contaminated Historic Urban Fill Material

The Site elevation was increased by filling along the eastern shoreline of the Hudson River
between 1865 and 1897 fill material of an unknown origin. According to historical map review,
a small cove and stream were historically located at the Site. Historic fill may include ash, slag,
demolition debris and municipal waste products. Laboratory analysis of Site historic fill samples
documented in previous investigation reports confirmed the presence of contaminants at
concentrations exceeding the 6 NYCRR Part 375 SCOs. Additionally, organic material within the
fill and former riverbed may have degraded and generated methane. Historical soil vapor
sampling in the northeastern and east central portions of the former rail yards revealed the
presence of elevated levels of methane.

AQC 4 — Historic Site Use

The Site was occupied by railroad tracks that were part of the larger Union Stock Yard and
Market Company and N.Y. Central System Rail Road yard from as early as 1892 and through
1951. Use of the Site as a rail yard may have impacted the site subsurface with petroleum,
solvents, PCBs, metals, pesticides and herbicides.

AQC 5 - Adjoining and Surrounding Properties - Current and Historic Use
Potential spills and leaks of petroleum products, solvents, or other hazardous substances from
the adjoining and surrounding property conditions listed below may have migrated onto Site

and impacted Site groundwater and soil vapor:

Historic Use
Adjoining and surrounding properties were historically occupied by automobile service stations,
gasoline filling stations, and a power plant facility. Historical operations at these facilities
including the use of petroleum compounds, solvents, PCBs, dielectric fluid, and other
commercial and industrial compounds may have resulted in adverse impacts to soil and
groundwater quality at the Site.

viii
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Three open off-site NYSDEC Spill sites (No. 86-08088, No. 05-02880, and No. 83-03208) exist
up-gradient and may have impacted Site groundwater or soil vapor. Two spills involved
dielectric fluid that may contain PCBs. The remaining spill was related to a petroleum release.

Summary of the Work Performed under the Remedial Investigation

In addition to previous Phase Il subsurface investigations conducted at the Site by Langan in
2005 and AKRF in 2009, Langan performed the following scope of work on behalf of the
Volunteer in 2012 to establish a more comprehensive site character:

1.

Conducted a Site inspection on June 26, 2012 and a geophysical survey on July 10,
2012 to identify AOCs, physical obstructions and subsurface utilities and structures;

Installed 6 soil borings across the Site, and collected 18 soil samples for laboratory
analysis from the soil borings to evaluate soil quality between July 10 and 18, 2012;

Installed 5 groundwater monitoring wells throughout the Site to establish groundwater
flow direction and collected 4 groundwater samples for laboratory analysis to evaluate
groundwater quality on July 18 and 19, 2012,

Installed 2 soil vapor probes in the central portion of the Site and collected one ambient
air and 2 soil vapor samples for laboratory analysis on July 17, 2012.

Summary of Environmental Findings

The findings from the 2012 Langan remedial investigation only are summarized below:

1.
2.

Elevation of the property ranges from el 13 to el 24.

Depth to groundwater ranges from 9 to 16 feet at the Site and groundwater elevation
ranges from approximately el 1.5 to el 8.1.

Groundwater flow is generally from east-northeast to west-southwest beneath the Site.
Depth to bedrock was encountered at approximately 27 to 37 feet at the Site.

The stratigraphy observed at the site, from the surface down, consists of up to 32 feet
of historic urban fill material underlain by 6 to 12 feet of native sand, silty clay and gravel
underlain by bedrock.

Soilffill samples collected and analyzed as a part of the 2012 remedial investigation
revealed the following:

a. VOCs - one or more VOCs were detected in 12 of the 18 soil samples collected.
However, no VOC hit registered at a level exceeding Track 1 Unrestricted SCOs.



b.

C.

e.

f.
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SVOCs — polyaromatic hydrocarbon (PAH) SVOC exceedances were reported at 2 of
6 soil boring locations, LB-1 and LB-3, in the southern portion of the Site. Six or
more SVOCs were reported at concentrations exceeding Track 1 Unrestricted Use
SCOs in surficial fill material collected from the 1-to-2 foot interval at both locations
including benzo(a)anthracene, benzol(a)pyrene, benzo(b)fluoranthene, chrysene,
indeno(1,2,3-cd)pyrene, and dibenzo(a,h)anthracene (LB-1 only).  Additionally,
indeno(1,2,3-cd)pyrene and 3-methylphenol/4-methylphenol were reported as the
sole exceedances in samples collected from the 9-to-11 foot and 11-to-13 foot
intervals of LB-1, respectively. Borings with SVOCs exceedances are located in the
southern portion of the Site, west of the Amtrak Easement. Total SVOCs ranged
from 12.15 mg/kg and 12.1 mg/kg in the 1-to-2 foot intervals of borings LB-1 and LB-
3 to non-detect at multiple locations and depth intervals. The distribution of SVOC
exceedances with the largest quantity of exceedances near to the surface may
indicate the impacts are the result of historic on-site operations in the southern
portion of the Site and/or historic fill.
Metals — Metal exceedances were reported throughout the Site in all 6 soil boring
locations at one or more sample collection depth interval. Metals that exceed Track
1/Unrestricted SCOs are: arsenic (18 mg/kg), copper (ranging from 55 to 360 mg/kg),
lead (ranging from 68 mg/kg to 570 mg/kg), mercury (ranging from 0.54 mg/kg to 9.5
mag/kg), nickel (41 mg/kg), and zinc (ranging from 120 mg/kg to 430 mg/kg). Track 1
Unrestricted Use Metal SCO exceedances appear to be distributed throughout the
Site at varying depth intervals at concentrations typical of fill material in New York
City and are likely associated with the quality of the fill at the Site.
Pesticides — Track 1 Unrestricted Use exceedances were reported in one (1) sample
collection interval at two soil boring locations, LB-3 (1 to 2 ft) and LB-4 (11 to 12 ft) in
the central portion of the Site. The exceeding analytes were 4,4’-DDD (LB-4 only) at
a concentration of 0.00415 mg/kg and 4,4'-DDT at concentrations of 0.0214 and
0.00752 mg/kg at LB-3 and LB-4 respectively. The distribution of pesticide
exceedances with Track 1 exceedances limited to the central portion of the Site may
indicate the impacts are the result of historic on-site operations; however the
variation in depth interval suggests that the pesticides are attributed to historic fill
quality areas.
Herbicides — Herbicides were not detected in any of the eighteen samples analyzed.
PCBs — PCBs were detected at levels not exceeding Track 1 Unrestricted Use SCOs
in samples collected from soil borings LB-3 (1 to 2 ft) and LB-4 (11 to 12 ft)

Groundwater samples collected and analyzed as a part of the 2012 Rl showed the

following:

a.

Four groundwater samples were analyzed for VOCs, SVOCs, metals (filtered and
unfiltered) and PCBs during the RI. A summary of the Rl groundwater sample

X
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laboratory detections is presented in Table 5.  Groundwater sample locations and

exceedances are presented in Figure 9. Complete laboratory analytical reports are

provided in Appendix |. Data collected during the Rl is sufficient to delineate the

distribution of contaminants in groundwater at the Site. The following is a summary

of New York State 6BNYCRR Part 703.5 New York State Department of Conservation

Technical and Operational Guidance Series (TOGS) 1.1.1 Ambient Water Quality

Standards (AWQS) for Class GA groundwater exceedances organized by analytical
parameter.

b. VOCs - Several VOCs were detected at monitoring well LB-6. One VOC,
isopropylbenzene, was detected at a concentration exceeding the AWQS at 15
ug/L. Isopropylbenzene, more commonly known as cumene, is a constituent of
crude oil and refined fuels. Considering the groundwater flow direction and the lack
of VOCs in Site soils, the presence of isopropylbenzene in groundwater at LB-6,
which is located near the site boundary in the northeast corner of the Site, may
indicate an up-gradient groundwater condition.

c. SVOCs - One SVOC, acenaphthene, was detected at a marginal level (0.41 ug/L) in
LB-6; however, it did not exceed the AWQS..

d. Metals - Metal exceedances were reported throughout the Site in all 4 monitoring
well locations sampled during this investigation. Metals were analyzed for both total
metals and dissolved metals. Metals that exceeded the AWQS were: antimony
(unfiltered only) ranging from 3.3 to 4.4 pg/L, iron ranging from 570 to 886 ug/L in
filtered samples and 2,530 to 17,100 pg/L in unfiltered samples, lead (unfiltered LB-1
duplicate only) at 96.3 ug/L, manganese ranging from 336.5 to 2,232 ug/L in filtered
samples and 568 to 2,027 ug/L in unfiltered, and sodium ranging from 57,600 to
220,000 pg/L in filtered samples and 66,700 to 213,000 ug/L in unfiltered samples.
Metal AWQS exceedances, although generally lower in the filtered samples, are
distributed throughout groundwater at the Site are likely associated with the
dissolved naturally occurring mineral constituents from regional soil or quality of the
fill material. Dissolved sodium levels were found to be particularly elevated, but can
be attributed to possible intrusion or road salting, as sodium is a salinity indicator.

e. PCBs - PCBs were not detected in groundwater.

8. Soil vapor samples collected during the Rl did not report VOCs elevated above the
NYSDOH Final Guidance on Soil Vapor Intrusion (October 2006) values (AGVs). Several
VOCs were elevated above of or more of the following criteria: NYSDOH Fuel Oil Indoor
Air Upper Fence Values, U.S. EPA 2001 Base Database: 90" Percentile Values for Indoor
Air, and/or the HEI 2005 95" Percentile Values for Indoor Air.

Xi



REMEDIAL INVESTIGATION REPORT
1.0 SITE BACKGROUND

Langan Engineering and Environmental Services, Inc., P.C. (Langan) was retained by Riverside
Center Parcel 2 BIT Associates, LLC c/o The Dermot Company (the “Volunteer”) to complete a
Remedial Investigation (Rl) for the development of the property located at 17-29 West End
Avenue — Parcel 2, New York, New York (The “Site”). New York City tax maps identify the Site
as the northeastern portion of Block 1171, Lot 165. The proposed development consists of one
building, Building 2, which will be part of a larger 5-building development, referred to as
Riverside Center. Per City Environmental Quality Review (CEQR) No. 09DCP020M, Block
1171, Lot 165 has a Restrictive Declaration that requires coordination with the New York City
Office of Environmental Remediation (OER) to satisfy environmental requirements. The
Volunteer has enrolled in the New York City Voluntary Cleanup Program (NYC VCP) to
investigate and remediate the Site.

The Rl work was performed between July 10 and August 9, 2012. This Remedial Investigation
Report (RIR) summarizes the nature and extent of contamination and provides sufficient
information for establishment of remedial action objectives, evaluation of remedial action
alternatives, and selection of a remedy that is protective of human health and the environment
consistent with the proposed use of the property pursuant to RCNY$§ 43-1407(f).

1.1 Site Location and Current Usage

The Site is located at 17-29 West End Avenue, New York, New York and is in the Lincoln
Square section of Manhattan. The Site is identified as the northeastern portion of Block 1171
and Lot 165 on the New York City Tax Map (Figure 1). The Site has an area of 84,000 square
feet and is bounded by a projection of West 61 Street to the north, a commercial parking lot
followed by West 59" Street to the south, West End Avenue to the east, and commercial
parking lot followed by Joe DiMaggio Highway to the west. Maps showing the regional
location of the Site and the approximate site boundary is provided as Figure 2 and 3.

Currently, the Site is used for asphalt-paved commercial parking lot and contains hydraulic car
lifts in the northwestern portion of the Site and a former warehouse footprint (concrete
platform). Two passenger railroad tracks (Amtrak easement) transect the eastern portion of the
Site in an approximately north to south orientation. The western embankment of the track
easement is overgrown with invasive vegetation including weeds and trees. The entrance to
the parking area is located along the West 60™ Street projection and is accessed via West End
Avenue.
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1.2 Proposed Redevelopment Plan

The proposed future use of the Site consists of a mixed-use educational, residential and
commercial development. A layout of the proposed site development is presented in Figure 4
and additional proposed development plans are provided in Appendix A. The current zoning
designation is C4-7, which is assigned to densely built areas of Manhattan with regional
commercial centers located outside of central business districts, including specialty and
department stores, theaters and other commercial and office uses. The proposed use is
consistent with existing zoning for the property.

The proposed development, referred to as Riverside Center Building 2, will be located on the
northeast portion of the Riverside Center property. Building 2 is anticipated to be a 43-story
building with retail, educational (school) and residential usage, plus parking and mechanical
areas. Included in the project are construction of two private streets; the continuation of West
60th Street to the south and Freedom Place to the west. The anticipated building footprint will
be 38,041 square feet with a gross square footage of 762,671 square feet, of which 14 percent
will be educational space from the cellar (partial) to the 5th Floor, 2 percent will be commercial
space on the 1° Floor, and 84 percent will be residential space that includes 616 apartment
units, on floors 5 through 43.

The common foundation cellar space will primarily consist of a health club, swimming pool,
storage areas, and ventilated parking garage space. The proposed development depth for the
cellar slab ranges from approximately el 6 to 9> with foundation or elevator components
extending to a maximum elevation of el -6. Foundation and elevator pit excavations are the
only areas expected to potentially extend below the groundwater table. Approximately 45,000
tons (30,000 cubic yards) of soil and fill material is anticipated to be excavated and disposed
during the proposed development.

1.3 Description of Surrounding Properties
The Site is located in an area generally characterized by multi-story commercial, residential and

educational buildings in zoning districts designated for commercial, residential and
manufacturing uses, which are summarized in the table below:

2 Elevations are presented in Borough President of Manhattan Datum, which is 2.750 feet above the
USGS NGVD at Sandy Hook, NJ.
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DIRECTION ADJOINING PROPERTIES SURROUNDING PROPERTIES
Multi-story residential and commercial
West 61- Street projection followed by a 25-story mixed . ‘ry
North . . . - buildings and vacant land to the
residential and commercial building (33 West End Avenue)
northwest, open space
East West End Avenue followed by the Abraham Joshua Multi-story residential, commercial,
Heschel School (20 West End Avenue) office, and school buildings
West 59 Street followed by a power
plant owned by the City of New York
South Parking lot within the same Block and Lot and operated by ConEd, vacant land,
multi-story residential and commercial
buildings, industrial buildings
West Side High , Ri ide Park, and
West Parking Lot within the same Block and Lot, vacant land est side Hignway |ve.r5| e rar. an
the Hudson River

The Site is adjoined to the north by the West 61° Street projection followed by a 25-story
mixed residential and commercial building (33 West End Avenue), multi-story residential and
commercial buildings, and vacant land to the northwest. West End Avenue followed by a the
Abraham Joshua Heschel School (20 West End Avenue) adjoin the Site to the west, followed
by multi-story residential, commercial, office, and public school buildings. The Site is adjoined
to the south by a parking lot within the same Block and Lot, followed by 59" Street and a
power plant owned by the City of New York and operated by ConEd, vacant land, multi-story
residential and commercial buildings, and industrial buildings. A parking lot within the same
Block and Lot adjoins the property to the west, followed by additional parking, vacant land, the
West Side Highway, Riverside Park, and the Hudson River.

Nearby sensitive receptors include the private Heschel Lower and High Schools located
approximately 105 ft east of the Site, and the public Beacon School and P.S. 191 Amsterdam
School located approximately 265 ft and 685 ft east of the Site. The nearest hospital is St.
Luke's Roosevelt Hospital, located approximately 0.25 miles to the southeast. Daycare facilities
are located 370 ft and 950 ft to the north of the Site. A Surrounding Land Use Plan is provided
as Figure 5.
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2.0 SITE HISTORY

2.1 Past Uses and Ownership

A review of historic Sanborn fire insurance and topographic maps, aerial photographs, and
various databases revealed that the Site was occupied by railroad tracks that were part of the
larger Union Stock Yard and Market Company and N.Y. Central System R.R. rail yard from as
early as 1892 through 1951. By 1976, a warehouse with an office had been built at the Site on
a concrete slab and the western portion of the Site was improved with a paved driveway and
that a tunnel for a single remaining rail line on the eastern portion of the Site had been built.
The warehouse and office were no longer present in the 1985 and the Site has remained
virtually unchanged since.

The surrounding area has been primarily occupied by a rail yard to the north and west,
manufacturing and industrial facilities to the south, and automobile service stations, repair
shops, and gasoline stations to the east and southeast. Multiple fuel oil and gasoline storage
tanks were present on properties up-gradient of the Site to the east and southeast.

2.2 Previous Investigations

Previous environmental reports provided to Langan for review as part of this RIR. These
reports are summarized below and are included in Appendix B.

October 1992 Final Environmental Impact Statement (FEIS), AKRF, Inc.

The FEIS states that there is no planned future usage of or potential exposure to onsite
groundwater and as such administrative and regulatory issues pertaining to impacted
groundwater on the former rail yards have been addressed.

Although soil vapor testing specifically for methane has not been conducted in Parcel N,
elevated methane levels were detected in the northeastern and east central portions of the
former rail yards. Elevated methane levels were identified within the FEIS as a potential
explosion hazard during and after site development given the potential for methane build-up
beneath covered and enclosed areas. The FEIS identified that lower explosive limits (LEL) must
be monitored in areas previously identified as having elevated methane levels during previous
environmental site investigations. If methane levels over 1% LEL are detected, the use of soil
aeration techniques is required. Additional measures such as the installation of sub-slab
ventilation systems below man-made structures were also recommended if soil aeration
techniques failed to adequately reduce methane concentrations.
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July 2005 Phase | and Phase Il Environmental Site Assessment, West Side Site — Parcel N,
1-33 West End Avenue, New York, New York, prepared by Langan

This report pertains to all of Parcel N; therefore, only a portion of the report pertains to the

Building 2 Site. The Phase | assessment included a site inspection, review of historical

information, completion of a federal, state and local database search, and interviews with local

and state agencies in order to assess current and past site conditions. Recognized

environmental conditions (RECs) identified by the Phase | included:

e The potential presence of an underground storage tank (UST) on the Building 2 Site.
New York City Department of Buildings (NYCDOB) records indicated a possible 550-
gallon, #2 Fuel Oil UST located near a former warehouse north of the former West 60"
Street extension. An application for the installation of one 550-gallon UST was
submitted on March 12, 1962 and approved on June 19, 1962. No records pertaining to
the removal of this tank have been identified.

e The Amtrak building (Located south of the Building 2 Site) was considered a potential
source of petroleum impact.

The report also identified the following non-ASTM subsurface environmental risks for the
Building 2 Site:

e Potential for serpentinite bedrock with naturally occurring asbestos.

e Potential for methane in Site soil vapor.

The Phase Il assessment included a geophysical survey, installation of five soil borings and one
monitoring well, and collection of soil and groundwater samples for laboratory analysis. The
results of the geophysical survey and soil and groundwater sampling did not reveal evidence of
USTs or spills. Semivolatile organic compounds (SVOC) and metals were identified in soil and
groundwater and attributed to urban fill conditions at the Site.

December 2008 Phase | Environmental Site Assessment, West Side Site — Parcel N, 1-33
West End Avenue, New York, New York, prepared by Langan

In 2005, Langan conducted supplemental site assessment and initial environmental records
review. Updated Phase | ESA's were prepared for the West Side Site including Parcel N at 1-
33 West End Avenue, Parcel L at 20 Riverside Boulevard, and Parcel M at 10 Riverside
Boulevard.

Parcel N Site Assessment

During Langan's site inspection, hundreds of hydraulically driven car lifts and twelve reservoirs
and pumps were observed on-site. Regular hydraulic line failures associated with these lifts
that result in the release of several gallons of hydraulic fluid at a time were documented based
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on discussions with The Site operator. Each incident was reportedly addressed immediately,
however, given the amount of equipment and the frequency of equipment failures reported,
there is a potential that subsurface soils below the asphalt pavement could be impacted by
hydraulic oil. Due to the limited surficial extents of any releases, significant impacts on site
redevelopment are not likely. A contingency plan for addressing the presence of oil impacted
soil was recommended to be developed and implemented that includes methods to identify,

delineate, dispose, or reuse any impacted soil encountered.

Environmental Records Review

The updated ESA report described several additions to the database review. The only addition
of note regards a spill that was referenced in the previous report where 25,000-gallons of
dielectric fluid were released by Consolidated Edison in 1983 adjacent to the subject property.
Due to the age of the spill and its regulatory status this was not listed as an REC. Two spills
that occurred in 2005 were listed on the current EDR report that indicated that dielectric fluid

was discovered. In June 2005 approximately 50-gallons of oil was found in a Con Edison
manhole on the corner of 59th Street and West End Avenue. In July 2005, an unknown
petroleum product was found in an excavation near the same location. The oil discovered in the
manhole was deemed likely to be remnants of the 1983 spill.

June 2009 Draft Subsurface (Phase Il) Investigation — Riverside Center, prepared by
AKRF, Inc.

A Phase Il investigation was conducted in June 2009 to supplement existing data and assess
subsurface conditions on Parcels L, M and N. The Phase Il investigation involved the
advancement of 13 soil borings with the collection of 26 soil samples and seven groundwater
samples. Of these 13 borings, 2 (SB-1/GW-1 and SB-5/GW-5) are located on the Building 2
Site. Two soil samples were collected from each boring; one shallow and one deep. A
groundwater sample was also collected from an existing well (MW-N) on the Building 2 Site.
The origin of MW-N was reported as unknown. Sample analysis included volatile organic
compounds (VOC), SVOCs, metals, polychlorinated biphenyls (PCB) and pesticides. The
investigation findings and results for Building 2 are as follows:

e Uncontrolled fill containing brick, asphalt, slag, wood, coal, ash, concrete, sand, gravel,
silt and miscellaneous building materials was observed from surface grade to between
4 and 28 feet below grade surface (bgs). The fill is underlain by organic silty clay and
the bedrock. Groundwater was encountered at depths of approximately 7 to 23 feet
bgs. Groundwater flow was estimated to be in a westerly direction toward the Hudson
River. Flow may be affected by dewatering for the Amtrak tracks.

e No odor, staining, or elevated instrument readings were observed. |Instrument readings
were collected for methane with a landfill gas monitor and VOCs with a photoionization
detector.
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Soil Laboratory Results were compared to 6 NYCRR Part 375 Unrestricted Use Soil

Cleanup Objectives (SCOs).

o Both SB-5 samples had a VOC (acetone) exceedance (common laboratory
contaminant).

o Shallow SB-5 sample had SVOC exceedance.
o Samples had metals exceedances, with the exception of the shallow SB-1 sample.
o No PCB or pesticide exceedances.

Groundwater Laboratory Results were compared to TOGS 1.1.1 AWQS for Class GA
water standards. Metals and SVOCs exceedances were present in groundwater
samples GW-1, GW-5 and MW-N. The exceedances are attributed to suspended soil
particles in the samples. Acetone exceeded its standard in a sample from GW-1 in the
northeastern corner of the Site; however, this is likely due to laboratory contamination
or an off-site source.

Based on a review of historical reports for the Site, several RECs were identified and are listed

as follows:

Spills and staining from the Site due to use as a parking lot with a hydraulic lift and
known hydraulic spills. Hydraulic fluid spills and leaks may migrate through cracks in the
asphalt and concrete parking areas and contaminate soil beneath the paved parking
areas. Given the low viscosity of hydraulic fluid and estimated depth to groundwater,
the potential for groundwater contamination by hydraulic oil is low.

The potential existence of a 550-gallon #2 fuel oil UST on Site near the former
warehouse building. Leaks or spills of fuel oil from a potential UST system may have
impacted soil, groundwater, and/or soil vapor at the Site.

The historical usage of the Site for railroad operations as documented from at least 1897
may have contributed to contamination at the property. Railroad operations typically
involve the use of petroleum products, metals, solvents, PCBs, pesticides and
herbicides, which may have impacted Site soil, groundwater and/or soil vapor.

The presence of historic urban fill with known exceedances of NYS Unrestricted Use
standards. Additionally, the historic urban fill overlies a riverbed may have caused the
elevated concentrations of methane in soil vapor.

Based on geotechnical boring data collected from within the area of the Site,
serpentinite bedrock may be present beneath the Site. Serpentinite is a naturally
occurring asbestos type of bedrock.

Properties adjoining the Site were previously occupied by residential structures, a
stable, livestock houses, yards and marketing stores, railroad operations, auto repair
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shops and gasoline service stations between 1897 and 1996. Impacts to Site media

may have resulted from historic use.

October 2010 Final Supplemental Environmental Impact Statement, AKRF, Inc.

The Notice of Completion (NOC) of the Supplemental Environmental Impact Statement (SEIS)
for the project requires that NYCOER approve an environmental RAP and CHASP for The Site.
According to the NOC, at a minimum the RAP/CHASP must include a plan for: “conducting soil
disturbance [including] proper handling and disposal of excavated soil, and implementing other
practices to protect workers and the surrounding neighborhood. In addition, the buildings
would be constructed with waterproofing which would also serve as a vapor barrier to any
remaining VOCs or methane [present in the subsurface]l.” The SEIS more specifically outlines
additional requirements including:

e The completion of a Stormwater Pollution Prevention Plan (SWPPP);

e Continuous air monitoring for VOCs, methane, and dust particulates and continuous
soil contamination screening during excavation activities;

e The testing of groundwater prior to dewatering activities to determine whether pre-
treatment is required prior to discharge to the city’s sewers as required by NYCDEP
sewer discharge permits;

¢ Soil management and disposal procedures;
e Dust control; and,

e Contingency measures to address the discovery of tanks, petroleum impacts,
asbestos-containing serpentinite bedrock, or other unexpected contamination that may
be encountered during site excavation.

Upon the completion of site remediation activities, a post-excavation Remedial Closure Report
(RCR) must be submitted to NYCOER for their review.

July 2012 Soil Vapor Intrusion Potential Assessment (VIPA), Langan

In order to assess site soil vapor quality and evaluate potential vapor intrusion conditions
(pVICs), five vapor points were installed and sampled on April 23, 2012. All samples were
collected from within the footprint of Parcel 2. The temporary points were installed to depths
ranging between 13 to 15 feet bgs.

Laboratory analytical data results show concentrations of gasoline-related VOCs including
benzene, toluene, ethylbenzene, and xylenes (BTEX). However, with the exception of m,p-
Xylene in SV-5, all concentrations were reported below the reference values identified in the
New York State Department of Health (NYSDOH) 2003 Study of Volatile Organic Chemicals in

Air of Fuel Oil Heated Homes [NYSDOH 2003 Study] and United States Environmental
8
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Protection Agency (USEPA) 2001 Building Assessment and Survey Evaluation (BASE) Database
[USEPA 2001 BASE Study] using Summa Canister Method. Concentrations of 1,2,4-
Trimethylbenzene and 1,3,5-Trimethylbenzene were also detected in all five samples; however,
these contaminants were only detected in SV-2 at concentrations marginally above the

NYSDOH 2003 Study and USEPA 2001 BASE Study reference values.

August 2012 Phase | Environmental Site Assessment, Langan

A Phase | ESA was conducted to identify recognized environmental conditions (REC) associated
with the Site. In general, the scope of this assessment consisted of obtaining information from
the User; reviewing reasonably ascertainable information and environmental data relating to the
Site; reviewing maps and records maintained by federal, state, and local regulatory agencies;
interviewing persons knowledgeable about the Site; and conducting a site inspection. The
Phase | ESA identified the following RECs for the project Site:

REC 1 — Potential On-Site Petroleum UST

According to historical records, a 550-gallon UST may be present at the Site near the
former warehouse building. During site reconnaissance activities, three potential metal
fill or vent ports of unknown usage and in poor condition were observed in the southern
area of warehouse slab footprint. The potential presence of a UST is considered a REC
as soil, groundwater, and/or soil vapor within the extents of the Site may have been

adversely impacted by leaks or spills from the tank.

REC 2 — Staining and Evidence of Oil Leaks Adjacent to Hydraulic Car Lifts

Black staining was observed on pavement at the base of hydraulic lifts at the Site. The
hydraulic oil supply lines have leaked at several locations and may have adversely
impacted soil, groundwater, and/or soil vapor at the Site. Black staining was evident
near the track “sleepers” and aside the railroad tracks located on the eastern portion of
the Site, the source of the staining was unknown but may be related to usage of
creosote to preserve the wooden sleepers and track maintenance operations. Orange
rust stains were evident adjacent to the railroad tracks. The presence of stains related
to hydraulic fluid leaks, potential creosote covered sleepers, and rusting steel tracks are
considered RECs as soil, groundwater, and/or soil vapor at the Site may have been

adversely impacted.

REC 3 — Contaminated Historic Urban Fill Material

The Site was created by filling along the eastern shoreline of the Hudson River between
1865 and 1897; the source of the fill is unknown. According to historical map review, a
small cove and stream were historically located at the Site. Historic fill can include ash,
slag, demolition debris and municipal waste products. Laboratory analysis of Site historic

fill samples confirmed the presence of contaminants at concentrations exceeding the
9
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New York State Unrestricted Use Soil Cleanup Objectives (6 NYCRR Part 375). Organic
material within the fill and former riverbed may degrade and generate methane. Historical
soil vapor sampling in the northeastern and east central portions of the former rail yards

revealed the presence of elevated levels of methane.

REC 4 — Restricted Use Declaration

Per City Environmental Quality Review (CEQR) No. 09DCP020M, Block 1171, Lot 165
has a Restrictive Declaration that requires coordination with OER to satisfy
environmental requirements.  The Declaration prevents the issuance of DOB
construction permits and Certificates of Occupancy, and requires that OER approve a
Remedial Action Plan to satisfy the Restrictive Declaration requirements before
development can proceed.

REC 5 — Historic Site Use

The Site was occupied by railroad tracks that were part of the larger Union Stock Yard
and Market Company and N.Y. Central System R.R. rail yard from as early as 1892 and
through 1951. Use of the Site as a rail yard may have impacted the site subsurface with
petroleum, solvents, PCBs, metals, pesticides and herbicides.

REC 6 - Adjoining and Surrounding Properties - Current and Historic Use
Potential spills and leaks of petroleum products, solvents, or other hazardous
substances from the adjoining and surrounding property conditions listed below may
have migrated to the Site and impacted Site groundwater and soil vapor:

Historic Use

Adjoining and surrounding properties were historically occupied by automobile service
stations, gasoline filling stations, and a power plant facility. Historical operations at
these facilities and the use of petroleum compounds, solvents, PCBs, dielectric fluid,
and other commercial and industrial compounds may have resulted in adverse soil and
groundwater quality impacts at the Site.

Spills

Three open, off-site, up-gradient NYSDEC Spill sites exist that have the potential to
impact Site groundwater or soil vapor. Two spills involved dielectric fluid that may
contain PCBs. The remaining spill was related to petroleum.

Site Inspection

To assist in an assessment of site history and observe current conditions, a site inspection was
performed at 9:40 AM on June 26, 2012 by Luke McCartney of Langan. The weather at the

10



Remedial Investigation Report

Riverside Center — Building 2, 17-29 West End Avenue

OER Project Number: 13RHAZ013M

OER VCP Number: 13CVCP082M

time of the inspection was sunny and approximately 73° F. An asphalt-paved parking area with
hydraulic car lifts and a concrete slab (former warehouse footprint) were observed in the
western section of the Site. The hydraulic lifts were observed in the paved parking area along
the west side of the concrete platform and along the northwestern Site boundary. Multiple

cars and storage trucks were parked in the asphalt and concrete areas.

Passenger railroad tracks (Amtrak easement) with sloped, earthen embankments to the east
and west transect the eastern section of the Site in a north to south orientation. The western
embankment of the railroad tracks was overgrown with weeds, small trees, and vegetation. To
the east of the railroad tracks, on top of the eastern embankment, a flat area, adjacent to West
End Avenue, was observed with exposed soil and weeds. The Amtrak easement, including
both embankments and the portion of the property immediately adjacent to West End Avenue
was fenced off and inaccessible during the Site reconnaissance. However, observations of
these areas were made from outside the fence line.

Electrical panels for parking lot lighting were observed in the southeast corner of the Site.
Significant findings included stained soil associated with hydraulic lift and railroad operations
and 3 damaged metal ports observed along the southern side of the remaining concrete slab of
the former warehouse building. The ports were in very poor condition, but may be associated
with a former UST(s) or utility conduits.

2.4 Areas of Concern

The Areas of Concern (AOC) identified during previous investigations are described below.
Approximate AOC locations are shown on Figure 6.

AQC 1 - Potential On-Site Petroleum UST
According to historical records, a 550-gallon UST may be present at the Site near the former
warehouse building. During site reconnaissance activities, three potential metal fill, vent or

utility conduit ports of unknown usage were observed in poor condition in the southern area of
warehouse slab footprint. The potential presence of a UST is considered an AOC as soil,
groundwater, and/or soil vapor at the Site may have been adversely impacted by leaks or spills
from the tank.

AQC 2 — Staining and Evidence of Qil Leaks Adjacent to Hydraulic Cars
Black staining was observed on pavement at the base of hydraulic lifts at the Site. The

hydraulic oil supply lines have leaked to the asphalt at several locations and may have adversely
impacted soil, groundwater, and/or soil vapor at the Site. Black staining was evident near the
track “sleepers” and beside the railroad tracks located on the eastern portion of the Site, the

source of the staining was unknown but may be related to usage of creosote to preserve the
11
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wooden sleepers and/or track maintenance operations. Additionally, orange rust stains were
observed adjacent to the railroad tracks. The presence of stains related to hydraulic fluid leaks,
potential creosote covered sleepers, and rusting steel may have adversely impacted saill,

groundwater, and/or soil vapor at the Site.

AQC 3 — Contaminated Historic Urban Fill Material

The Site elevation was increased by filling along the eastern shoreline of the Hudson River
between 1865 and 1897 fill material of an unknown origin. According to historical map review,
a small cove and stream were historically located at the Site. Historic fill may include ash, slag,
demolition debris and municipal waste products. Laboratory analysis of Site historic fill samples
documented in previous investigation reports confirmed the presence of contaminants at
concentrations exceeding the 6 NYCRR Part 375 SCOs. Additionally, organic material within the
fill and former riverbed may have degraded and generated methane. Historical soil vapor

sampling in the northeastern and east central portions of the former rail yards revealed the
presence of elevated levels of methane.

AQC 4 — Historic Site Use

The Site was occupied by railroad tracks that were part of the larger Union Stock Yard and
Market Company and N.Y. Central System Rail Road yard from as early as 1892 and through
1951. Use of the Site as a rail yard may have impacted the site subsurface with petroleum,

solvents, PCBs, metals, pesticides and herbicides.

AQC 5 - Adjoining and Surrounding Properties - Current and Historic Use

Potential spills and leaks of petroleum products, solvents, or other hazardous substances from
the adjoining and surrounding property conditions listed below may have migrated onto Site
and impacted Site groundwater and soil vapor:

Historic Use

Adjoining and surrounding properties were historically occupied by automobile service stations,
gasoline filling stations, and a power plant facility. Historical operations at these facilities
including the use of petroleum compounds, solvents, PCBs, dielectric fluid, and other
commercial and industrial compounds may have resulted in adverse impacts to soil and
groundwater quality at the Site.

Spills

Three open off-site NYSDEC Spill sites exist up-gradient and may have impacted Site
groundwater or soil vapor. Two spills involved dielectric fluid that may contain PCBs. The
remaining spill was related to a petroleum release.

12
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3.0 PROJECT MANAGEMENT
3.1 Project Organization

The Qualified Environmental Profession (QEP) responsible for preparation of this RIR is Joel B.
Landes, P.E.

3.2 Health and Safety

All work described in this RIR was performed in full compliance with applicable laws and
regulations, including Site and OSHA worker safety requirements and HAZWOPER
requirements.

3.3 Materials Management

All material encountered during the Rl was managed in accordance with applicable laws and
regulations. Excess soils and purge water generated during the Rl were containerized in 2

steel, DOT-approved, 55-gallon drums, which are pending off-site disposal by Environmental
Closures, Inc. of Mineola, New York.

13
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4.0 REMEDIAL INVESTIGATION ACTIVITIES

To supplement existing site data, Langan performed the following scope of work on behalf of
the Volunteer:

5. Conducted a Site inspection and a geophysical survey to identify AOCs, physical
obstructions and subsurface utilities and structures;

6. Installed 6 soil borings across the Site, and collected 18 soil samples for laboratory
analysis from the soil borings to evaluate soil quality;

7. Installed 5 groundwater monitoring wells throughout the Site to establish groundwater
flow direction and collected 4 groundwater samples for laboratory analysis to evaluate
groundwater quality;

8. Installed 2 soil vapor probes in the central portion of the Site and collected one ambient
air and 2 soil vapor samples for laboratory analysis.

4.1 Geophysical Investigation

Prior to commencement of intrusive field activities (i.e., soil borings, well installation and soil
vapor sampling), Diversified Geophysics, Inc. (Diversified) of Mineola, New York conducted a
geophysical survey under supervision of a Langan field engineer on July 10, 2012. Diversified
utilized ground penetrating radar (GPR) and electromagnetic detection equipment to survey
potential UST locations as identified by previous investigation and to identify buried utilities or
other subsurface structures at the investigation boring and soil probe locations. No USTs were
located and no obstructions were encountered at the boring or soil probe locations. A copy of
the Geophysical Report is provided as Appendix C.

4.2 Soil Investigation
Drilling Procedures

Between July 10 and 18, 2012, 6 soil borings were completed at the Site by Aquifer Drilling &
Testing, Inc. (ADT) of Mineola, New York under the supervision of a Langan field engineer.

Four of the borings, LB-1 through LB-4, were advanced to the west of the Amtrak Easement
and to collect environmental and geotechnical information using a truck-mounted drill rig via the
mud-rotary method. The remaining 2 environmental soil borings, LB-5 and LB-6, were advanced
east of the Amtrak Easement using a hollow-stem auger rig and a Geoprobe® via the hydraulic-
push method, respectively. Soil boring LB-5 was advanced off Site in the West End Avenue
sidewalk adjacent to the Site. Borings LB-1 through LB-4 were advanced approximately 10 feet
into bedrock to depths ranging from 37 to 47 ft bgs and Borings LB-5 and LB-6 terminated in
the overburden at approximately 20 ft bgs. Soil boring locations are presented on Figure 3.

14
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Soil samples were collected continuously to bedrock in a 2-foot split spoon sampler from
borings LB-1 through LB-5, and to completion depth in 5-foot macrocore® sample barrels with
dedicated acetate liners from boring LB-6. Soil samples were inspected for visual and olfactory
evidence of contamination and screened for VOCs with a photoionization detector (PID)
equipped with a 10.6 electron volt (eV) lamp. Field observations were documented in boring
logs that are presented in Appendix D. A summary of soil boring information is included in

Table 1.

Soil Observations

Soils at the Site are generally composed of historic urban fill material consisting of black to
brown sand with silt and gravel, and some brick, wood and weathered mica schist rock
fragments. The fill material was underlain by native sand, silt, and gravel deposits followed

by bedrock. No visual, olfactory or instrumental (PID) evidence of environmental impacts
was observed in soil during drilling activities. Bedrock, consisting of mica schist and
pegmatite, was encountered between 27 and 37 ft bgs west of the Amtrak Easement.

4.3 Groundwater Investigation

Monitoring Well Construction

Five of the 6 soil borings (LB-1, LB-2, LB-4, LB-5, and LB-5) were converted into groundwater
monitoring wells; however, following installation, LB-4 did not produce enough water to
sample. Monitoring wells installed in borings LB-1 through LB-5 were constructed with 10- to
20-foot lengths of slotted, 2-inch diameter, Schedule 40 polyvinyl chloride (PVC) screen, with
attached solid riser pipe to grade. The groundwater monitoring well installed at boring LB-6
was constructed with a 20-foot length of slotted, 1-inch diameter, Schedule 40 PVC screen,
with attached solid riser pipe to grade. Based on field observations of soil saturation, screened
interval were placed at depths thought to include the interval straddling the observed
groundwater table. Clean sand (Morie #2) was used to fill the annulus around the well screen
to approximately 2 to 7 feet above the top of the screened interval. A minimum 2-foot hydrated
bentonite clay layer was placed above the sand pack to seal the well. The remainder of the
annular space was filled with sand and soil cuttings to just below grade. Well construction was

completed with a flush-mount, protective steel manhole cover at all well locations with the
exception of LB-6, which was constructed as a PVC stick-up well with a tight-fitting cap.
Following installation, the wells were developed by purging a minimum of 3 well volumes using
a peristaltic pump.

Groundwater Elevation Survey
The top of each PVC well casing was surveyed by Langan on July 27, 2011. Langan completed
a synoptic groundwater level gauging event on August 9, 2012. Groundwater levels were
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measured using an oil/water interface probe, recorded in a field log, and compared to top-of-

casing elevations to calculate groundwater elevation and determine flow direction at the Site.

Groundwater Observations
Groundwater was observed during drilling activities at approximately 13 ft bgs west of the
Amtrak Easement (LB-1 through LB-4) and approximately 16 to 19 ft bgs east of the Amtrak

Easement (LB-5 and LB-6). No sheen or evidence of free product was observed during gauging
and sampling activities. An organic odor and headspace PID reading of 10.7 ppm were detected
at boring location LB-6. A summary of monitoring well construction is presented in Table 1.
Groundwater monitoring well locations are shown on Figure 3. Well construction logs and
groundwater sampling logs are included as Appendix E and F, respectively.

4.4 Soil Vapor Investigation

Two soil vapor samples and one ambient air sample were collected for laboratory analysis
during this RI. Soil vapor points, SG-1 and SG-2, were advanced with a Geoprobe® to 8 and 12
ft bgs, respectively. The points were constructed with double woven stainless steel soil vapor
sampling mesh attached to polyethylene tubing. Approximately 2 ft of clean sand (Morie #1)
filter pack was installed around the screen implant by pouring the material into the annulus.
The remaining annular space was backfilled to grade with hydrated bentonite. Soil vapor and
ambient air sampling locations are shown in Figure 2.

4.5 Sample collection and Chemical Analysis

Soil, groundwater and soil vapor samples were collected throughout the Site to supplement
existing data in order to evaluate environmental conditions related to the AOCs. Discrete (grab)
samples have been used to delineate the nature and extent of environmental impacts and to
determine the impact of contaminants on public health and the environment. The sampling
performed and presented in this RIR provides sufficient basis for evaluation of remedial action
alternatives, establishment of a qualitative human health exposure assessment, and selection
of a final remedy.

Soil Sampling Procedures

A total of 18 soil samples were collected and submitted for laboratory analysis during the Rl
between July 10 and 18, 2012. Three grab soil samples were collected from each boring
location to represent (1) the surficial 2 to 3 feet, (2) the most impacted interval as determined
by visual, olfactory and instrumental (PID) observations, and (3) the anticipated approximate
base of the proposed development excavation cut. One duplicate soil sample was collected

from soil boring LB-6 from the 14 to 15 ft interval.
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Soil samples were collected into pre-cleaned laboratory-supplied glassware and placed in a
laboratory-supplied cooler, packed with ice (to maintain a temperature of 4°C). The coolers
were picked up at the end of each day by a laboratory courier and transported under standard
chain-of-custody protocol to Alpha Analytical, Inc. (Alpha); a New York State Department of
Health (NYSDOH) Environmental Laboratory Accreditation Program (ELAP) certified laboratory

in Westborough, MA.

Soil samples were analyzed for TCL VOCs via U.S. Environmental Protection Agency (EPA)
Method 8260, TCL SVOCs via EPA Method 8270, TAL metals via EPA 6000/7000 Series
Methods, PCBs via EPA Method 8082, pesticides via EPA Method 8081 and herbicides via EPA
Method 8151.

Soil sampling locations are shown on Figure 3 and 8 and a summary of soil samples and
analyses is provided in Table 2.

Groundwater Sampling Procedures

On July 18 and 19, 2012, groundwater samples were collected from monitoring wells LB-1, LB-
2, LB-5 and LB-6 and a duplicate sample was collected from LB-1. Monitoring well LB-4 did not
contain sufficient groundwater for sample collection. The wells were purged and sampled at
least 24 hours after development.

Prior to sampling, the static water level was measured to the nearest 0.01 ft with a
decontaminated oil/water interface probe. A minimum of 3 volumes were purged from each
monitoring well location using a peristaltic pump prior to sampling. The pump was fitted with
dedicated, disposable polyethylene tubing prior to sample collection. Purging rates were
maintained at less than 0.5 liters per minute in order to minimize drawdown and sample
turbidity. During purging and sampling, monitoring well effluent was pumped into a flow-
through cell with a Horiba U-52 water quality monitoring probe attached. The Horiba U-52 was
used to monitor the purge water for hydrogen ion concentration (pH), oxidation/reduction
potential, conductivity, temperature, dissolved oxygen, and turbidity. Groundwater samples
were collected once the parameters had stabilized to approximately 10 percent of their
respective values, and the turbidity was below 50 nephelometric turbidity units (NTU) except at
monitoring well LB-5, where groundwater recharge was poor.

Groundwater samples were collected directly from the discharge line into pre-cleaned,

laboratory-provided containers. The sample containers were labeled, placed in a laboratory-

supplied cooler, packed with ice to maintain a temperature of 4°C, and transported by a

laboratory courier to Alpha under chain of custody protocol for analysis of TCL VOCs via EPA

Method 8260 and SVOCs via EPA Method 8270, TAL metals via EPA 6000/7000 Series

Methods (filtered and unfiltered), and PCBs via EPA Method 8082. Groundwater sampling
17



Remedial Investigation Report

Riverside Center — Building 2, 17-29 West End Avenue

OER Project Number: 13RHAZ013M

OER VCP Number: 13CVCP082M

locations are shown on Figures 2 and 9 and a summary of groundwater samples and analyses

is provided in Table 2. Groundwater sampling logs are provided in Appendix F.

Soil Vapor and Ambient Air Sampling

Following soil vapor sample point construction, a PID (which pumps air at approximately 0.2
liters per minute) was attached to the polyethylene tubing and a minimum of three times the
tubing and screen setup volume was purged. The purged soil vapor was also monitored with
the PID and the value was recorded. Soil vapor and ambient air samples were collected in
laboratory-cleaned and certified evacuated 1 liter stainless steel summa canisters with
regulators that were supplied by Alpha. As a quality assurance/quality control (QA/QC)
measure, an inert tracer gas (helium) test was completed to document that the soil vapor
sampling points were properly sealed, thereby preventing subsurface infiltration of ambient air.
Each Summa canister arrived from the lab with approximately 28 to 30 inches of mercury

vacuum. Sampling was started by opening the canister valves. Soil vapor samples were
collected over an approximately 1 hour period and the ambient sample was collected over an
approximately 6 hour period. The samples were transported by laboratory courier to Alpha for
analysis of VOCs via EPA Method TO-15 and methane.

Soil vapor sampling locations are shown in Figure 2 and 10. Soil vapor sample collection data is
summarized in Table 2. The soil vapor sampling log is included in Appendix G. Methodologies
used for soil vapor assessment conform to the NYSDOH Final Guidance on Soil Vapor Intrusion,
October 2006.

Quality Control Sampling

During the RI, field blanks, trip blanks, and coded field duplicate samples, and an ambient air
sample were collected and submitted for laboratory analysis for quality assurance/quality
control (QA/QC). During the course of the investigation, the following quality control samples
were collected:

Soil samples:

e One coded field duplicate sample;
e One field blank sample;

e One trip blank sample (submitted with the field blank).

Groundwater samples:

e One coded field duplicate sample;
e One field blank sample; and

e Two trip blank samples (one submitted with each groundwater submittal).
18
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Soil vapor samples:

e One ambient air sample.

Chemical Analysis

Laboratory analytical work presented in this RIR has been performed as summarized in the
table below. Laboratory analytical results for soil, groundwater and soil vapor are summarized
in Tables 4, 5 and 6, respectively. Laboratory analytical results for QA/QC trip and field blank
samples are summarized in Table 7. Alpha’s current ELAP certification is provided in Appendix
H and completed laboratory analytical reports for all samples evaluated in this RIR are provided
in digital form in Appendix |.

Factor Description
Quality Assurance Officer The chemical analytical quality assurance is directed by Stuart Knoop.
Chemical Analytical Laboratory Chemical analytical laboratory(s) used in the Rl is NYS ELAP certified and was
Alpha Analytical, Inc.
Chemical Analytical Methods Soil analytical methods:

e TAL Metals by EPA Method 6010C (rev. 2007);
e VOCs by EPA Method 8260C (rev. 2006);
e SVOCs by EPA Method 8270D (rev. 2007);
e Pesticides by EPA Method 8081B (rev. 2000);
e Herbicides by EPA Method 8151A (update 3 of SW846, 1997)
e PCBs by EPA Method 8082A (rev. 2000);
Groundwater analytical methods:
e TAL Metals by EPA Method 6010C (rev. 2007);
e VOCs by EPA Method 8260C (rev. 2006);
e SVOCs by EPA Method 8270D (rev. 2007);
o Pesticides by EPA Method 8081B (rev. 2000);
e PCBs by EPA Method 8082A (rev. 2000);
Soil vapor and ambient air analytical methods:
e VOCs by TO-15 VOC parameters.
e  Methane by Method 51, 3C
Field blank and trip blank analytical methods:
e VOCs by EP Method 8260C (rev. 2006)
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5.0 ENVIRONMENTAL EVALUATION

5.1 Geological and Hydrological Conditions

According to United States Geologic Survey (USGS) maps and historic topographic maps, New
York City geology is generally characterized by layers of fill and native soil overburden underlain
by metamorphic bedrock. The native overburden was generally deposited during the last
continental glaciation. The overburden generally consists of glacial till and outwash
predominantly in inland areas, and riverine deposits (peat, organic silt and clay) along the
shorelines that have been filled in over time. Three formations of metamorphic rock, the
Manhattan Schist, the Inwood Marble, and the Fordham Gneiss, are commonly found in New
York City.

Beneath the ground surface, water (“groundwater”) is contained within the unconsolidated
geologic materials and fractured bedrock. The upper surface of the groundwater reservoir is
marked by the water table surface, which fluctuates seasonally, in response to precipitation
events and tides (along shorelines). The overburden deposits typical to the project area can
have low to moderate hydraulic conductivities. The bedrock is relatively impermeable except
where concentrations of fractures, faults or joints are present. Preferential flow occurs through
the more permeable zones of the overburden, such as individual sand or gravel layers, and
through bedrock fractures and joints. Groundwater flow in an urban setting can be interrupted
by the presence of pumping stations, building foundations, utilities, retaining walls, or other
buried structures.

Stratigraphy
The generalized stratigraphy underlying the Site is composed of a surficial layer of historic fill

overlying natural sand, clay and gravel deposits followed by bedrock; except at LB-1 in the
southwest portion of the Site, where the fill layer was found directly overlying bedrock. The
surficial fill layer ranges in thickness from approximately 15 to 32 ft and predominately
comprises black to brown, sand containing some gravel, brick, wood, silt, and pieces of
decomposed mica schist. The native overburden layer ranges in thickness from approximately
6 to12 ft thick in the northern and central portions of the Site. Bedrock was encountered at
depths ranging from 27 to 37 ft bgs west of the Amtrak Easement mainly consisting of dark
grey mica schist. Pink-grey crystalline bedrock (potentially granite pegmatite or granitoid) was
observed at LB-2 in the northwest portion of the Site. Bedrock was not observed on the east
side of the Amtrak Easement as those boring only extended to approximately 20 ft bgs. There
were no elevated PID readings and no visual or olfactory evidence of petroleum impacts
observed in Site soils during the RI.
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Hydrogeology
Groundwater underlying the Site ranged from approximately 9 to 16 ft below the current site

grade (approximately el 1.5 to el 8.1) based on a synoptic gauging event of five site wells on
August 9, 2012. Groundwater elevation data recorded during the Rl are summarized in Table 3.
A groundwater elevation iso-contour map, based on representative groundwater
elevations recorded from Site monitoring wells, is provided as Figure 7. Regional topography
and Rl groundwater elevation data indicates that the groundwater flow at the Site is in a
southwesterly direction towards the Hudson River. No sheen or evidence of free product was
observed during gauging and sampling activities. An organic odor and headspace PID reading of
10.7 ppm were detected at boring location LB-6.

5.2 Soil Chemistry

Eighteen soil samples were collected and analyzed for VOCs, SVOCs, metals, pesticides,
herbicides and PCBs during the RI. A summary of soil sample laboratory detections, collected
during the RI, with comparison to the Unrestricted Use Track 1 SCOs is provided in Table 4.
Complete laboratory analytical reports are provided in Appendix |. Soil SCO exceedances are
shown on Figure 8. Data collected during the Rl is sufficient to delineate the vertical and
horizontal distribution of contaminants in soil/fill at the Site. The following is a summary of SCO
exceedances organized by analytical parameter.

VOCs — One or more VOCs were detected in 12 of 18 soil samples collected; however, no
VOCs exceeded the Track 1 Unrestricted SCOs.

SVOCs - PAH SVOC exceedances were reported at 2 of 6 soil boring locations, LB-1 and LB-3,
in the southern portion of the Site. Six or more SVOCs were reported at concentrations
exceeding Track 1 Unrestricted Use SCOs in surficial fill material collected from the 1-to-2 foot
interval at both locations including benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
chrysene, indeno(1,2,3-cd)pyrene, and dibenzo(a,h)anthracene (LB-1 only).  Additionally,
indeno(1,2,3-cd)pyrene and 3-methylphenol/4-methylphenol were reported as the sole
exceedances in samples collected from the 9-to-11 foot and 11-to-13 foot intervals of LB-1,
respectively.

Borings with SVOCs exceedances are located in the southern portion of the Site, west of the
Amtrak Easement. Total SVOCs ranged from 12.15 mg/kg and 12.1 mg/kg in the 1-to-2 foot
intervals of borings LB-1 and LB-3 to non-detect at multiple locations and depth intervals. The
distribution of SVOC exceedances with the largest quantity of exceedances near to the surface
may indicate the impacts are the result of historic on-site operations in the southern portion of
the Site and/or historic fill.
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Metals— Metal exceedances were reported throughout the Site in all 6 soil boring locations at
one or more sample collection depth interval. Metals that exceed Track 1 Unrestricted SCOs
are: arsenic (18 mg/kg), copper (ranging from 55 to 360 mg/kg), lead (ranging from 68 mg/kg to

570 mg/kg), mercury (ranging from 0.54 mg/kg to 9.5 mg/kg), nickel (41mg/kg), and zinc

(ranging from 120 mg/kg to 430 mg/kg).

summarized in the table below:

Metal exceedances by location and depth range are

LB-1 LB-2 LB-3 LB-4 LB-5 LB-6

Analyte 1-2 | 9-11 1113 [ 1-83 |79 | 913 | 1-2 | 56 | 9-11 1-2 (78 | 1112 | 1-2 | 10-12 | 17-19 | 1-2 | 8-10 | 14-15
Arsenic X
Copper X X X X X

Lead X X X X X X X X X X*
Mercury | X X X X X X X X*

Nickel X

Zinc X X X X X X X X X

* = An exceedances was reported for the duplicate, but not in the parent sample.

Track 1 Unrestricted Use Metal SCO exceedances appear to be distributed throughout the Site
at varying depth intervals at concentrations typical of fill material in New York City and are likely
associated with the quality of the fill at the Site.

Pesticides — Track 1 Unrestricted Use exceedances were reported in one sample collection
interval at 2 soil boring locations, LB-3 (1 to 2 ft) and LB-4 (11 to 12 ft) in the central portion of
the Site. The exceeding analytes were 4,4-DDD (LB-4 only) at a concentration of 0.00415
mg/kg and 4,4-DDT at concentrations of 0.0214 and 0.00752 mg/kg at LB-3 and LB-4
respectively.

The distribution of pesticide exceedances with Track 1 exceedances limited to the central
portion of the Site may indicate the impacts are the result of historic on-site operations;
however the variation in depth interval suggests that the pesticides are attributed to historic fill
quality areas.

Herbicides — Herbicides were not detected in any of the 18 samples analyzed.

PCBs — PCBs were detected in samples collected from soil borings LB-3 (1 to 2 ft) and LB-4 (11
to 12 ft); however, there were no PCB Track 1 Unrestricted Use SCO exceedances.

5.3 Groundwater Chemistry

Four groundwater samples were analyzed for VOCs, SVOCs, metals (filtered and unfiltered) and
PCBs during the RI. A summary of the Rl groundwater sample laboratory detections is
presented in Table b. Groundwater sample locations and exceedances are presented in
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Figure 9. Complete laboratory analytical reports are provided in Appendix |. Data collected
during the Rl is sufficient to delineate the distribution of contaminants in groundwater at the
Site. The following is a summary of New York State 6NYCRR Part 703.5 New York State
Department of Conservation Technical and Operational Guidance Series (TOGS) 1.1.1 Ambient
Water Quality Standards (AWQS) for Class GA groundwater exceedances organized by

analytical parameter.

VOCs - Several VOCs were detected at one monitoring well location, LB-6. Laboratory analysis
reported one analyte, isopropylbenzene (15 ug/L), in exceedance of the AWQS.
Isopropylbenzene, more commonly known as cumene, is a constituent of crude oil and refined
fuels. Considering the groundwater flow direction and the lack of VOCs in Site soils, the
presence of isopropylbenzene in groundwater at LB-6, which is located near the site boundary
in the northeast corner of the Site, may indicate an up-gradient groundwater condition.

SVOCs - One SVOC, acenaphthene, was detected at a marginal level (0.41 ug/L) in monitoring
well LB-6; however no SVOCs were detected above the AWQS.

Metals - Metal exceedances were reported throughout the Site in all 4 monitoring well
locations sampled during this investigation. Metals were analyzed for both total metals and
dissolved metals. Metals that exceeded the AWQS were: antimony (unfiltered only) ranging
from 3.3 to 4.4 ug/L, iron ranging from 570 to 886 ug/L in filtered samples and 2,530 to 17,100
ug/L in unfiltered samples, lead (unfiltered LB-1 duplicate only) at 96.3 ug/L, manganese ranging
from 336.5 to 2,232 ug/L in filtered samples and 568 to 2,027 ug/L in unfiltered, and sodium
ranging from 57,600 to 220,000 pg/L in filtered samples and 66,700 to 213,000 pg/L in
unfiltered samples. Metal exceedances are summarized in the tables below:

Analyte LB-1 LB-2 LB-5 LB-6
Antimony X* X X X
Iron X X X
Lead X*
Manganese X X X X
Sodium X X X X

Plain Text = Unfiltered metal AWQS exceedances.
Bold = Filtered and unfiltered metal AWQS exceedances.
* = An exceedances was reported for the duplicate, but not in the parent sample.

Metal AWQS exceedances, although generally lower in the filtered samples, are distributed
throughout groundwater at the Site are likely associated with the dissolved naturally occurring
mineral constituents from regional soil or quality of the fill material. Dissolved sodium levels
were found to be particularly elevated, but can be attributed to possible seawater intrusion or
road salting, as sodium is a salinity indicator.
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PCB - PCBs were not detected in groundwater.

5.4 Soil Vapor Chemistry

Two soil vapor samples were collected during the Rl. A summary of soil vapor and ambient air
analytical results are presented in Table 6. Soil vapor sample locations and results are
presented in Figure 10. Soil vapor analytical results were compared to NYSDOH Final Guidance
on Soil Vapor Intrusion (October 2006) values (AGVs), NYSDOH Fuel Oil Indoor Air Upper Fence
Values, U.S. EPA 2001 Base Database: 90" Percentile Values for Indoor Air, and the HEI 2005
95™ Percentile Values for Indoor Air; however, there is currently no regulatory criteria
established by which to determine exceedances. There were no VOC concentrations elevated
above the NYSDOH AGVs. Data collected during the Rl and Langan’s April 2012 VIPA is
sufficient to delineate the distribution of contaminants in soil vapor at the Site.

VOCs detected in the soil vapor samples included:

e 1,2,4-Trimethylbenzene e Carbon disulfide e 0o-Xylene

e 1,3-Butadiene e Cyclohexane e Propylene

e 2-Butanone (MEK) e Ethanol e Tetrachloroethene
e 2-Hexanone (MBK) e |sopropanol e Toluene

e Acetone e m,p-Xylene

e Benzene e M-Hexane

Total soil vapor VOCs ranged from 3,271.39 ug/m?® at SG-1 to 2,618.36 pg/m? at SG-2. The total
VOCs detected in the ambient air sample was 47.85 ug/m?® including four analytes, Freon 11,
Freon 12 and Freon 13 and chloromethane, which were not detected in the soil vapor samples.
Methane was not detected at either soil vapor sampling location. Considering no soil VOC
exceedances of the SCOs were reported at the Site, the soil vapor impacts are likely related to
an unknown off-site source.

5.5 Quality Control Samples

Duplicate soil and groundwater sample analytical results are included with their parent samples
in Tables 4 and 5, respectively and the ambient air analytical results are shown with soil vapor
in Table 6. Trip blank and field blank analytical results are summarized in Table 7. Two metal
exceedances were reported in both the duplicate soil and groundwater sample; however, due
to the site-wide distribution of metals in soil and groundwater and the highly heterogenic nature
of fill material this does not significantly impact the finding of the RI.
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5.6 Prior Activity

Based on an evaluation of the data and information from the RIR, disposal of significant
amounts of hazardous waste is not suspected at this site.

5.7 Impediments to Remedial Action

There are no known impediments to remedial action at this property.
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Table 1. Soil Boring and Monitoring Well Construction Detail Summary
Riverside Center - Building 2
17-29 West End Ave, New York, New York
Langan Project No. 170201301

Location Date of Approximate Approximate
. K Total Depth . . Screened Construction Latitude/Longitude
Identification | Completion/ Well Status Diameter (in) | Ground Surface R .
Number Construction (f) Elevation (BPMD) Interval (ft) Material C?ordmates
(Decimal Degrees)
Soil Borings
LB-1 7/16/2012 NA 45 2 14.91 NA NA 40.772831°/-73.991024°
LB-2 7/11/2012 NA 37 2 13.77 NA NA 40.773162°/-73.990611°
LB-3 7/12/2012 NA 39 2 20.0 NA NA 40.772933°/-73.990453°
LB-4 7/13/2012 NA 47 2 17.09 NA NA 40.772579°/-73.990603°
LB-5 7/18/2012 NA 21 2 24.47 NA NA 40.772482°/-73.990037°
LB-6 7/17/2012 NA 20 2 24.3 NA NA 40.77286°/-73.989817°
Monitoring Wells
LB/MW-1 7/16/2012 Permanent 24.5 2 14.91 4.5t024.5 2" PVC 40.772831°/-73.991024°
LB/MW-2 7/11/2012 Permanent 18 2 13.77 81018 2" PVC 40.773162°/-73.990611°
LB/MW-4 7/13/2012 Permanent 14.8 2 17.09 4.8t014.8 2" PVC 40.772579°/-73.990603°
LB/MW-5 7/18/2012 Permanent 21 2 24.47 10to 21 2" PVC 40.772482°/-73.990037°
LB/MW-6 7/17/2012 Permanent 20 1 24.3 10to 20 1" PVC 40.77286°/-73.989817°
Notes:

1.) NA = Not Applicable
2.) PVC = Polychlorinated Vinyl
3.) BPMD = Borough President Of Manhattan Datum




Table 2. Remedial Investigation Sample Summary

Riverside Center - Building 2

17-29 West End Avenue, New York, New York
Langan Project No. 170201301

Sample Sample Depth Interval
Sample ID Location ID Location Description Date Material P (ft l? s) Sample Analysis
Type 9
SOIL SAMPLES
LB-1(1-2) Fill Material 1.0t02.0 VOCs, SVOCs, TAL Metals, PCBs, Pesticides, Herbicides
LB-1 (9-11) LB-1 Southwest Portion of Site | 7165015 ™ Fi Material 9.0t011.0 VOCs, SVOCs, TAL Metals, PCBs, Pesticides, Herbicides
(West of Amtrak Easement)

LB-1(11-13) Fill Material 11.0t0 13.0 VOCs, SVOCs, TAL Metals, PCBs, Pesticides, Herbicides
LB-2 (1-3) Fill Material 1.0t03.0 VOCs, SVOCs, TAL Metals, PCBs, Pesticides, Herbicides
LB-2 (7-9) B2 Northwest Portion of Site 1 105015 [ Fill Material 7.0t09.0 VOCs, SVOCs, TAL Metals, PCBs, Pesticides, Herbicides

(West of Amtrak Easement)

LB-2 (9-13) Fill Material 9.0t0 13.0 VOCs, SVOCs, TAL Metals, PCBs, Pesticides, Herbicides

LB-3(1-2) Fill Material 1.0t02.0 VOCs, SVOCs, TAL Metals, PCBs, Pesticides, Herbicides
B3 Southern Portion of Site (West 7111/2012 - - — —
LB-3 (5-6) of Amtrak Easement) Fill Material 5.01t06.0 VOCs, SVOCs, TAL Metals, PCBs, Pesticides, Herbicides

LB-3 (9-11) Fill Material 9.0t0 13.0 VOCs, SVOCs, TAL Metals, PCBs, Pesticides, Herbicides
LB-4 (1-2) Fill Material 1.0t02.0 VOCs, SVOCs, TAL Metals, PCBs, Pesticides, Herbicides
LB-4 (7-8) LB-4 Northoentral Portion of Site | .5 15 [ Material 7.0108.0 VOCs, SVOCs, TAL Metals, PCBs, Pesticides, Herbicides

(West of Amtrak Easement)

LB-4 (11-12) Fill Material 11.0t0 12.0 VOCs, SVOCs, TAL Metals, PCBs, Pesticides, Herbicides

LB-5 (1-2) Fill Material 1.0t02.0 VOCs, SVOCs, TAL Metals, PCBs, Pesticides, Herbicides
B Southeast Portion of Site (East 711812012 - - — —

LB-5 (10-12) of Amtrak Easement) Fill Material 10.0t0 12.0 VOCs, SVOCs, TAL Metals, PCBs, Pesticides, Herbicides

LB-5 (17-19) Fill Material 17.0t0 19.0 VOCs, SVOCs, TAL Metals, PCBs, Pesticides, Herbicides
LB-6 (1-2) Fill Material 1.0t02.0 VOCs, SVOCs, TAL Metals, PCBs, Pesticides, Herbicides
LB-6 (8-10) Lgg | MNortheast Portion of Site (Bast| 1715 ™ £y Material 8.01010.0 VOCs, SVOCs, TAL Metals, PCBs, Pesticides, Herbicides

of Amtrak Easement)

LB-6 (14-15) Fill Material 14.0t0 15.0 VOCs, SVOCs, TAL Metals, PCBs, Pesticides, Herbicides

GROUNDWATER SAMPLES
Southwest Portion of Site
LB/MW-1 LB/MW-1 7/18/2012 | Groundwater NA VOCs, SVOCs, TAL Metals, PCBs
(West of Amtrak Easement)
LB/MW-2 Lemwp | NorthwestPortion of Site 1 716,)51 | Groundwater NA VOCs, SVOCs, TAL Metals, PCBs
(West of Amtrak Easement)
LB/MW-5 Le/Mweg | Southeast Portion of Site (Bast| 1015 | Groundwater NA VOCs, SVOCs, TAL Metals, PCBs
of Amtrak Easement)
LB/MW-6 Lemwes | Northeast Portion of Site (East| 1015 | Groundwater NA VOCs, SVOCs, TAL Metals, PCBs
of Amtrak Easement)
SOIL VAPOR SAMPLES
Northwest Portion of Site .
SG-1 SG-1 (West of Amtrak Easement) 7/17/2012 Soil Vapor 8.0 VOCs by EPA Method TO-15 and Methane
Southcentral Portion of Site .
SG-2 SG-2 7/17/2012 Soil Vapor 12.0 VOCs by EPA Method TO-15 and Methane
(West of Amtrak Easement)
QA/QC SAMPLES
DUP#1 (Soil) Lp.g |NortheastPortion of Site (Bast| 2100415 | il Material 14.010 15.0 VOCs, SVOCs, TAL Metals, PCBs, Pesticides, Herbicides
of Amtrak Easement)
DUP#1 (Groundwater| Le/Mw-1 | NorthwestPortionof Site 0015 | Groundwater NA VOCs, SVOCs, TAL Metals, PCBs
(West of Amtrak Easement)
Field Blank #1 NA NA 7/10/2012 Water NA VOCs, SVOCs, TAL Metals, PCBs, Pesticides, Herbicides
Field Blank #2 NA NA 7/17/2012 Water NA VOCs, SVOCs, TAL Metals, PCBs, Pesticides, Herbicides
Trip Blank #1 NA NA 7/18/2012 Water NA VOCs
Trip Blank #2 NA NA 7/19/2012 Water NA VOCs
Notes:

1. VOCs = Volatile organic compound.
2. SVOCs = Semi-volatile organic compound.
3. PCBs = Polychlorinated biphenyl.

4. NA = Not Applicable




Groundwater Elevation Summary

Langan Project No. 170201301

Table 3.

17 - 29 West End Ave
New York, New York

Well PVC Elevation Screened Total Depth Depth to Groundwater Groundwater
Location (BPMD) Interval (ft bgs) (ft bgs) Date Gauged Time Gauged (ft bgs) Elevation (ft)
MW-LB1 14.41 45-24.5 24.5 8/9/2012 13:20 12.95 1.5
MW-LB2 13.44 8-18 18.0 8/9/2012 13:07 9.95 3.5
MW-LB4 16.82 48-14.8 14.8 8/9/2012 13:12 14.37 2.5
MW-LB5 23.72 10.6 - 20.6 20.6 8/9/2012 13:32 19.14 4.6
MW-LB6 27.28 10-20 19.3 8/9/2012 12:38 19.20 8.1

Notes:

1.) BPMD - Borough President Manhattan Datum
2.) Monitoring well MW-LB-4 did not contain water following installation during 3 gauging attempts between July 13 and

July 19, 2012.



Table 4.

Soil Sample Detection Summary
Riverside Center Building 2
17-29 West End Avenue
New York, New York
Langan Project No. 170201301

DUPLICATE
LOCATION NYSDEC PART 375 | LB-1 (MW) 1'-2' | LB-1 (MW) 9-11' | LB-1 (MW) 11-13' LB2-1-3' LB2-7'-9' LB2-9"-13' LB3-1-2' LB3-5"-6' LB3-9-11' LB4(MW)-1-2" | LB4(MW)-7-8'" | LB4(MW)-11-12' LB5(MW)1-2 | LB5(MW)10-12] LB5(MW)17-19 | LB-6 (MW) 1-2 | LB-6 (MW) 8-10 | LB-6 (MW) 14-15 DUP#1
SAMPLING DATE UNRESTRICTED 7/16/2012 7/16/2012 7/16/2012 7/10/2012 7/10/2012 7/10/2012 7/11/2012 7/11/2012 7/12/2012 7/12/2012 7/12/2012 7/12/2012 7/18/2012 7/18/2012 7/18/2012 7/17/2012 7/17/2012 7/17/2012 7/17/2012
LAB SAMPLE ID SCOs 11212729-01 L1212729-02 L1212729-03 L1212237-02 | L1212237-03 | L1212237-04 | L1212547-01 [ L1212547-02 L1212547-03 | L1212547-04 L1212547-05 L1212547-06 L1212835-04 L1212835-05 | L1212835-06 L1212729-05 L1212729-06 L1212729-07 L1212729-08
General Chemistry

Solids, Total 77 67 85 78 89 76 85 83 81 81 84 75 89 92 86 92 85 90 82
Volatile Organics (mg/kg)

Methylene chloride 0.05 0.032 U 0.037 u 0.029 U 0.032 u 0.028 Ul 0033 U] 00066 J 0.0039 J 00033 J 0.0048 J 0.0039 J 0.005 J 0.0043 J 0.027 U 0.029 U 0.027 U 0.0025 J 0.028 U 0.03 U
Chloroform 0.37 0.001 J 0.0083 0.0044 U 0.0048  U[ 00042 Ul 00049 Ul 00044 U 0.0045 Ul 00046 U 0.0046 u 0.0045 U 0.005 u 0.0042 Ul 00041 U 0.0044 u 0.0041 u 0.0044 u 0.0042 U| 00046 U
cis-1,2-Dichloroethene 0.25 0.0032 U 0.0037 u 0.0029 U 0.0032 Ul 00028 U] 00033 Ul 00029 U 0.003 Ul 00031 U 0.0031 U 0.003 U 0.0033 U 0.002 J| 00018 U 0.0029 U 0.0027 u 0.0029 U 0.0028 U 0003 U
Acetone 0.05 0.032 u 0.037 u 0.029 u 0.032 u 0.028 ul 0015 J| 0029 U 0.03 u 0.031 U 0.031 u 0.03 U 0.033 u 0.028 u 0.027 u 0.029 u 0.027 u 0.029 U 0.028 u 0.03 u
1,2,3-Trichlorobenzene 0.016 U 0.019 u 0.015 U 0.016 u 0.014 ul 0016 Ul 0015 U 0.015 u 0.015 U 0.015 U 0.015 U 0.017 U 0.0025 J 0.014 u 0.014 U 0.014 u 0.015 U 0.014 U 0015 U
1,2,4-Trichlorobenzene 0.016 U 0.019 U 0.016 U 0.016 U 0.014 ul 0016 Ul 0015 U 0.015 u 0.015 U 0.015 U 0.015 U 0.017 U 0.0022 J 0.014 U 0.014 U 0.014 U 0.015 U 0.014 u 0015 U
Semivolatile Organics (mg/kg)

Acenaphthene 20 0.39 0.072 J 0.09 J 0.68 u 0.15 V] 0.17 U 0.32 0.045 J 0.16 V] 0.16 U 0.16 V] 0.17 U 15 U 0.14 U 0.15 U 0.14 U 0.15 U 0.15 U 0.16 U
1,2,4-Trichlorobenzene - 0.43 U 0.24 U 0.19 U 0.84 U 0.18 u 0.21 u 0.19 u 0.2 u 0.2 U 0.2 U 0.2 U 0.22 U 1.9 U 0.18 U 0.19 U 0.18 U 0.19 U 0.18 U 0.2 U
Hexachlorobenzene 0.33 0.26 U 0.14 u 0.12 U 0.51 u 0.11 U 0.13 u 0.12 U 0.12 u 0.12 U 0.12 U 0.12 U 0.13 U 1.1 U 0.11 u 0.12 U 0.11 u 0.12 U 0.11 U 0.12 U
1,2-Dichlorobenzene 1.1 0.43 U 0.24 U 0.19 U 0.84 U 0.18 u 0.21 u 0.19 u 0.2 u 0.2 U 0.2 U 0.2 U 0.22 U 1.9 U 0.18 U 0.19 U 0.18 U 0.19 U 0.18 U 0.2 U
1,4-Dichlorobenzene 1.8 0.43 U 0.24 u 0.19 U 0.84 u 0.18 U 0.21 u 0.19 U 0.2 u 0.2 U 0.2 U 0.2 U 0.22 U 1.9 U 0.18 u 0.19 U 0.18 u 0.19 U 0.18 U 0.2 U
Fluoranthene 100 6.8 15 1.2 1.3 0.11 ul 0077 J 46 0.61 0.12 U 0.12 U 0.12 U 0.13 U 0.33 J 0.17 0.12 U 0.36 0.12 U 0.1 U 0.12 U
Naphthalene 12 0.25 J 0.24 0.16 J 0.84 0.18 U 0.21 u 0.17 J 0.14 J 0.2 U 0.2 U 0.2 U 0.22 U 1.9 U 0.18 u 0.19 U 0.18 u 0.19 U 0.18 U 0.2 U
Bis(2-Ethylhexyl)phthalate - 0.18 J 0.2 0.19 U 05 0.18 u 017 J 0.44 0.2 0.29 0.14 J 0.14 J 0.067 J 1.9 U 0.18 U 0.19 U 0.18 U 0.19 U 0.18 U 0.2 U
Benzo(a)anthracene 1 25 0.73 0.59 0.59 0.11 U 0.13 u 2 0.25 0.12 U 0.12 U 0.12 U 0.13 U 1.1 U 0.085 J 0.12 U 0.16 0.12 U 0.11 U 0.12 U
Benzo(a)pyrene 1 2.6 0.69 051 0.51 J 0.15 U 017 u 23 0.26 0.16 U 0.16 U 0.16 U 0.17 U 1.5 U 0.1 J 0.15 U 0.15 0.15 U 0.15 U 0.16 U
Benzo(b)fluoranthene 1 3.4 0.95 0.65 0.58 0.11 U 0.13 u 3.3 0.28 0.12 u 0.12 u 0.12 u 0.13 u 1.1 U 0.13 0.12 U 0.18 0.12 U 0.11 u 0.12 u
Benzo(kfluoranthene 0.8 1.2 0.31 0.22 0.21 J 0.11 U 0.13 U 1.1 0.1 J 0.12 U 0.12 U 0.12 U 0.13 U 1.1 u 0.047 J 0.12 U 0.072 J 0.12 U 0.11 u 0.12 u
Chrysene 1 2.6 0.75 0.59 0.6 0.11 ul  0.041 J 2.1 0.25 0.12 u 0.12 u 0.12 u 0.13 u 1.1 U 0.099 J 0.12 U 0.16 0.12 U 0.11 u 0.12 u
Acenaphthylene 100 0.21 J 0.19 u 0.07 J 0.68 u 0.15 u 0.17 u 05 0.1 J 0.16 u 0.16 u 0.16 u 0.17 u 1.5 u 0.14 u 0.15 U 0.14 u 0.15 u 0.15 u 0.16 u
Anthracene 100 1.4 0.24 0.27 0.29 J 0.11 U 0.13 u 1.7 0.15 0.12 u 0.12 u 0.12 u 0.13 u 1.1 U 0.024 J 0.12 U 0.075 J 0.12 U 0.11 u 0.12 u
Benzo(ghilperylene 100 1.7 0.41 0.24 0.31 J 0.15 U 0.17 U 1 0.13 J 0.16 u 0.16 u 0.16 u 0.17 u 1.5 U 0.076 J 0.15 U 0.079 J 0.15 U 0.15 u 0.16 u
Fluorene 30 0.39 J 0.24 u 0.12 J 0.84 u 0.18 U 0.21 u 0.46 0.083 J 0.2 u 0.2 u 0.2 u 0.22 u 1.9 U 0.18 U 0.19 U 0.038 J 0.19 U 0.18 u 0.2 u
Phenanthrene 100 5.2 1 0.81 1.2 0.11 ul o084 U 3.8 0.7 0.12 U 0.12 u 0.12 U 0.13 u 1.1 u 0.1 0.12 U 0.32 0.12 U 0.1 U 0.12 U
Dibenzol(a,h)anthracene 0.33 0.45 0.11 J 0.081 J 0.51 u 0.11 U 0.13 u 0.27 0.12 0.12 u 0.12 u 0.12 u 0.13 u 1.1 U 0.11 U 0.12 U 0.11 U 0.12 U 0.11 u 0.12 u
Indeno(1,2,3-cd)Pyrene 05 2 05 0.31 0.31 J 0.15 u 0.17 u 13 0.15 J 0.16 u 0.16 u 0.16 u 0.17 u 1.5 u 0.082 J 0.15 U 0.088 J 0.15 u 0.15 u 0.16 u
Pyrene 100 5.8 1.4 1 1.4 0.11 ul o078 U 42 0.61 0.12 u 0.12 u 0.12 u 0.13 u 1.1 U 0.18 0.12 U 0.3 0.12 U 0.11 u 0.12 u
Dibenzofuran 7 0.26 J 0.24 u 0.12 J 0.84 u 0.18 u 0.21 u 0.28 0.054 J 0.2 u 0.2 u 0.2 u 0.22 u 1.9 u 0.18 u 0.19 U 0.18 u 0.19 u 0.18 u 0.2 u
2-Methylnaphthalene - 0.52 U 0.29 u 0.23 U 1 u 0.22 U 0.26 u 0.15 J 0.24 u 0.24 u 0.24 u 0.24 u 0.26 u 2.2 U 0.21 U 0.23 U 0.21 U 0.23 U 0.22 u 0.24 u
Pentachlorophenol 0.8 0.34 u 0.19 u 0.16 u 0.68 u 0.15 u 0.17 u 0.16 u 0.16 u 0.16 u 0.16 u 0.16 u 0.17 u 1.5 u 0.14 u 0.15 U 0.14 u 0.15 u 0.15 u 0.16 u
Phenol 0.33 0.43 U 0.24 u 0.19 U 0.84 u 0.18 U 0.21 u 0.19 U 0.2 u 0.2 u 0.2 u 0.2 u 0.22 u 1.9 U 0.18 U 0.19 U 0.18 U 0.19 U 0.18 u 0.2 u
2-Methylphenol 0.33 0.43 u 0.24 u 0.19 u 0.84 u 0.18 u 0.21 u 0.19 u 0.2 u 0.2 u 0.2 u 0.2 u 0.22 u 1.9 u 0.18 u 0.19 U 0.18 u 0.19 U 0.18 u 0.2 u
3-Methylphenol/4-Methylphenol 0.33 0.62 U 0.35 u 0.61 1.2 u 0.26 U 0.31 u 0.28 U 0.29 u 0.29 u 0.29 u 0.28 u 0.31 u 2.7 U 0.26 U 0.28 U 0.26 U 0.28 U 0.26 u 0.28 u
Carbazole - 0.24 J 0.073 J 0.076 J 0.84 u 0.18 u 0.21 u 0.44 0.056 J 0.2 u 0.2 u 0.2 u 0.22 u 1.9 U 0.18 u 0.19 U 0.036 J 0.19 U 0.18 u 0.2 u
Total Metals (mg/kg)

Aluminum, Total - 6000 5100 7900 11000 6800 26000 4900  RI 8000 R 13000 RI 5500 R1 6600 R1 8800 R1 5000 7600 10000 9000 8900 9700 8500
Antimony, Total - 5.2 7.8 2.1 J 2.9 J 1.6 J 5.4 3.7 J 24 J 26 J 13 J 2.7 J 22 J 0.85 J 4.1 U 45 U 2 J 1.5 J 4.1 J 1.6 J
Arsenic, Total 13 18 7.6 1.3 6.4 1.7 3 9.4 24 1.2 1.3 6 1 6.9 2.8 24 4.2 12 27 3.9
Barium, Total 350 190 130 53 85 31 270 110 45 57 17 56 300 100 52 120 74 130 50 120
Beryllium, Total 7.2 0.41 J 0.25 J 0.64 0.57 0.18 J 0.48 J 0.34 J 0.34 J 0.46 J 0.22 J 03 J 0.54 0.34 J 0.36 J 0.76 0.42 0.47 0.42 J 0.42 J
Cadmium, Total 25 0.6 J 0.14 J 0.94 u 0.2 J 0.86 u 0.14 J 1.6 0.42 J 0.97 u 0.94 u 0.19 J 1 u 0.87 0.3 J 0.33 J 0.16 J 0.07 J 0.07 J 0.95 u
Calcium, Total - 6400 13000 2000 22000 5000 2600 13000 1300 1400 1700 2300 3400 100000 4300 3000 9100 4000 2200 4300
Chromium, Total - 25 12 25 34 93 47 20 12 17 10 10 15 16 13 20 17 12 19 1

Cobalt, Total - 7.5 5.1 7.4 3.9 4.4 20 43 4.9 9 43 6.2 8 5.2 5.8 7.8 7.2 6.1 6.7 5.5
Copper, Total 50 360 180 22 25 14 55 58 45 29 12 23 77 39 18 19 39 23 24 13

Iron, Total - 30000 18000 12000 16000 10000 39000 16000 14000 17000 12000 20000 12000 21000 14000 18000 16000 14000 16000 10000
Lead, Total 63 570 350 15 73 35 J 13 290 35 12 10 120 360 88 18 27 68 200 28 90
Magnesium, Total - 3100 1700 4500 2700 4000 13000 3500 2900 5000 1500 2300 1100 32000 4100 4700 5200 1900 3500 2100
Manganese, Total 1600 210 210 120 250 220 400 260 98 63 180 230 240 420 350 370 340 220 350 180
Mercury, Total 0.18 1.3 25 0.8 017 0.09 u 0.04 J 0.55 0.54 0.07 J 0.08 u 4.3 9.5 0.12 0.1 0.13 0.06 J 0.07 J 0.08 U 0.67
Nickel, Total 30 17 1 29 13 95 41 29 16 22 7.6 16 16 14 13 25 17 16 16 12
Potassium, Total - 840 1700 2400 1000 1200 13000 640 1300 5100 440 1200 1100 1600 1700 4500 2400 710 1500 590
Selenium, Total 3.9 32 2.4 0.39 J 1 J 0.95 J 25 1.7 J 0.9 J 1 J 0.8 J 1.2 J 1.6 J 1.7 u 1.6 u 1.8 u 0.95 J 0.92 J 0.78 J 0.55 J
Silver, Total 2 0.35 J 0.44 J 0.94 U 1 u 0.86 u 1 u 0.7 J 0.92 u 0.97 u 0.94 U 0.9 U 0.28 J 0.86 U 0.82 U 0.9 U 0.81 U 0.21 J 0.86 U 0.95 U
Sodium, Total - 590 550 300 1200 220 620 430 280 280 240 350 540 230 220 350 370 340 310 460
Vanadium, Total - 26 16 22 18 14 77 92 15 21 22 18 26 18 15 25 23 21 18 16

Zinc, Total 109 430 150 36 63 23 120 220 230 60 19 170 150 130 46 56 98 140 62 84
Herbicides (mg/kg)

Total Herbicides - ND | ND l ND | ND l ND | ND ‘ ND | ND ‘ ND | ND ‘ ND | ND ‘ ND | ND I ND ND I ND | ND | ND
Pesticides (mg/kg)

4,4-DDD 0.0033 0.0197 Ul 0.00224 u 0.00177 ] 0.102 U[ 000174 U] 000201 U] 00783 U] 00018 U] 000185 U[ 0.00194 U 0.00183 U 0.00415 0.0169 u[ o0.00166 U[ 000181 U 0.0164 u[ 000182 U[ 0.00167 U [ 000186 U
4,4'DDT 0.0033 0.037 U 0.0042 u 0.00332 U 0.191 Ul 000326 U| 000376 U| 0.0214 J| 000199 J| 000347 U| 000364 U 0.00344 U 0.00752 0.0317 ul 00031 Ul 000339 U 0.0308 U 0.0034 ul 0.00313 U| 000348 U
Polychlorinated Biphenyls (PCBs) (mg/kg)

Aroclor 1260 0.1 0.042 U| 0.0472 u ‘ 0.0375 U | 0.0562 u‘ 0.0353 U| 0.0425 u‘ 0.0669 | 0.0381 u‘ 0.0407 U| 0.0392 u‘ 0.0376 U| 0.0433 u‘ 0.0353 U| 0.0341 U‘ 0.0374 U 0.0341 U‘ 0.0379 u| 0.035 U | 0.0393 U
Total PCBs - ND ND ND ND ND ND 0.0669 ND ND ND ND ND ND ND ND ND ND ND ND

Notes: Qualifiers:

1. Composite soil sample analytical results are compared to the New York State Department of Environmental
Conservation (NYCDEC) title 6 of the official compilation of New York Codes, Rules, and Regulations (NYCRR) Part 375

Unrestricted Use Soil Cleanup Objectives (SCO).

2. Only compounds with detections are shown in table.
3. Bold and highlighted compounds exceed the SCOs.
4. ltalicized compounds were not detcted; however the Method Dectection Limit excceeds the SCO this compound.

U = Analyte included in the analysis, but not detected.
J = Detected above the Method Detection Limit but below the Reporting Limit; therefore, result is an estimated concentration

"-" = Not available
ND = Not Detected
R1 = Reanalyzed




Table 5

Groundwater Sample Detection Summary
17-29 West End Avenue - Riverside Center
New York, New York

Langan Project No. 170201301

DUPLICATE
LOCATION NYSDEC TOGS LB-1 (MW) DUP#1 LB-2 (MW) LB-5 (MW) LB-6 (MW)
SAMPLING DATE AWQS 1.1.1 7/18/2012 7/18/2012 7/19/2012 7/19/2012 7/19/2012
LAB SAMPLE ID T L1212835-02 L1212835-03 L1212928-04 L1212928-02 L1212928-03
Volatile Organics (ug/L)
Chloroform 7 1.8 J 2 J 25 U 25 U 25 U
1,2-Dichloropropane 1 1 U 1 U 1 U 1 U 1 U
1,1,2-Trichloroethane 1 1.5 U 1.5 u 1.5 U 1.5 U 1.5 U
Chlorobenzene 5 25 U 25 u 25 U 25 U 32
trans-1,3-Dichloropropene 0.4 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
cis-1,3-Dichloropropene 0.4 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Dibromomethane 5 5 U 5 u 5 U 5 U 5 U
1,2,3-Trichloropropane 0.04 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U
Acrylonitrile 5 5 U 5 U 5 U 5 U 5 U
Acetone 50 1.7 J 1.9 J 1.8 J 22 J 5 U
1,2-Dibromoethane 0.0006 2 U 2 u 2 U 2 U 2 U
sec-Butylbenzene 5 2.5 U 2.5 U 2.5 U 25 U 3.4
tert-Butylbenzene 5 2.5 U 2.5 U 2.5 U 25 U 0.74 J
1,2-Dibromo-3-chloropropane 0.04 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U
Hexachlorobutadiene 0.5 25 U 25 u 25 U 25 U 2.5 U
Isopropylbenzene 5 2.5 U 2.5 U 2.5 U 25 U 15
n-Propylbenzene 5 2.5 U 2.5 U 2.5 U 2.5 U 2.3 J
Semivolatile Organics (ug/L)
1,2,4-Trichlorobenzene 5 5 U 5 u 5 U 5 U 5 U
Bis(2-chloroethyl)ether 1 2 U 2 U 2 U 2 U 2 U
3,3"-Dichlorobenzidine 5 5 U 5 u 5 U 5 U 5 U
2,4-Dinitrotoluene 5 5 U 5 u 5 U 5 U 5 U
2,6-Dinitrotoluene 5 5 U 5 u 5 U 5 U 5 U
Bis(2-chloroethoxy)methane 5 5 U 5 U 5 V] 5 U 5 U
Hexachlorocyclopentadiene 5 20 U 20 U 20 U 20 U 20 U
Nitrobenzene 0.4 2 U 2 u 2 U 2 U 2 U
4-Chloroaniline 5 5 U 5 u 5 U 5 U 5 U
2-Nitroaniline 5 5 U 5 u 5 U 5 U 5 U
3-Nitroaniline 5 5 U 5 u 5 U 5 U 5 U
4-Nitroaniline 5 5 u 5 u 5 U 5 U 5 U
1,2,4,6-Tetrachlorobenzene 5 10 U 10 u 10 U 10 U 10 U
2,4-Dichlorophenol 1 5 U 5 U 5 U 5 U 5 U
2,4-Dinitrophenol 10 20 u 20 U 20 u 20 u 20 u
Phenol 1 5 u 5 U 5 u 5 u 5 u
Acenaphthene 20 0.2 U 0.2 U 0.2 U 0.2 U 0.41
Hexachlorobutadiene 0.5 0.5 u 0.5 u 0.5 U 05 U 0.5 U
Benzo(a)pyrene 0 0.2 V] 0.2 U 0.2 u 0.2 u 02 V]
Benzo(b)fluoranthene 0.002 0.2 U 0.2 u 0.2 u 0.2 u 0.2 u
Benzo(k)fluoranthene 0.002 0.2 U 0.2 u 0.2 u 02 u 0.2 u
Chrysene 0.002 0.2 u 0.2 U 0.2 u 02 u 0.2 u
Indeno(1,2,3-cd)Pyrene 0.002 0.2 u 0.2 U 0.2 u 0.2 u 0.2 u
Hexachlorobenzene 0.04 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U
Total Metals (ug/L)
Aluminum, Total - 202 10700 R3 86 122 1320 R1
Antimony, Total 3 2 4.4 3.3 3.7 37
Arsenic, Total 25 3.1 38 5.6 24 14.7
Barium, Total 1000 258.9 538.2 136.1 69.6 252.6
Beryllium, Total 3 0.5 U 1 0.5 U 0.5 U 0.2 J
Cadmium, Total 5 0.5 U 0.1 J 0.2 U 0.2 U 0.2 U
Calcium, Total - 133000 R1 112000 R1 86600 R1 31700 58000 R1
Chromium, Total 50 0.8 J 12.7 0.8 J 0.5 J 2.8
Cobalt, Total - 25 10.2 0.8 0.9 1.3
Copper, Total 200 1.7 104.4 1.5 3.1 6
Iron, Total 300 7350 17100 2530 282 9680
Lead, Total 25 0.9 J 96.3 0.8 J 1.6 3.3
Magnesium, Total 35000 27500 28000 12700 5040 8900
Manganese, Total 300 1371 R1 1418 R1 568 R1 3784 2027 R1
Mercury, Total 0.7 0.2 U 0.5 0.2 U 0.2 U 0.2 U
Nickel, Total 100 9.4 29.7 21 25 3.2
Potassium, Total - 22900 R1 29600 11300 11600 7930
Selenium, Total 10 1 J 2 J 1 J 2 J 2 J
Sodium, Total 20000 151000 R1 156000 R1 66700 R1 114000 R1{ 213000 R1
Thallium, Total 0.5 0.5 U 0.1 J 0.5 U 05 U 0.5 u
Vanadium, Total - 0.6 J 18.4 0.5 J 1 J 4.8 J
Zinc, Total 2000 19.6 103.9 16.7 2.2 J 9.2 J
Dissolved Metals (ug/L)
Aluminum, Dissolved - 22 32 2 J 35 5 J
Antimony, Dissolved 3 2.9 2.7 1.9 1.7 1
Arsenic, Dissolved 25 1.2 1.4 2.7 0.9 71
Barium, Dissolved 1000 202.8 202.6 17.7 64.8 178.7
Cadmium, Dissolved 5 0.1 J 0.5 U 0.5 U 0.5 U 0.5 U
Calcium, Dissolved - 129000 R1 125000 R1 94100 R1 26000 67600 R1
Chromium, Dissolved 50 0.2 J 1 U 0.2 J 0.3 J 1 U
Cobalt, Dissolved - 1.9 2 0.7 0.9 0.1 J
Copper, Dissolved 200 1.2 0.6 J 0.7 J 2.8 0.2 J
Iron, Dissolved 300 570 886 777 17 191
Lead, Dissolved 25 1 U 1 U 1 U 1.1 1 U
Magnesium, Dissolved 35000 23400 23800 11600 4510 8600
Manganese, Dissolved 300 1222 R1 1204 R1 563.9 R1 336.5 2232 R1
Nickel, Dissolved 100 7.4 7.9 1.9 2.4 0.9
Potassium, Dissolved - 22800 23100 10600 7530 9580
Selenium, Dissolved 10 5 U 5 U 1 J 2 J 1 J
Sodium, Dissolved 20000 136000 R1 135000 R1 57600 R1 96900 R1{ 220000 R1
Thallium, Dissolved 0.5 0.04 J 0.04 J 0.5 U 0.5 U 0.5 U
\Vanadium, Dissolved - 5 U 0.1 J 5 U 1.1 J 0.2 J
Zinc, Dissolved 2000 22.1 9.9 J 15.4 5.5 J 18 J
F’olychlorinated Biphenyls (PCBs) (ug/L)
[Total PCBs - ND ND ND ND ND
Notes: Qualifiet

1. Groundwater sample analytical results are compared to the New York State
Department of Environmental Conservation (NYCDEC) Technical and Operational Guidance
Series (TOGS) 1.1.1 Ambient Water Quality Standards (AWQS)

2. Only compounds with detections are shown in table
3. Bold and highlighted compounds exceed the AWQS.

4. Italicized compounds were not detected; however, the Method Detection Limit is greater the AWQS for these

compounds.

U = Analyte included in the analysis, but not detected

J = Detected above the Method Detection Limit but below the
Reporting Limit; therefore, result is an estimated concentration.

*-" = Not available
ND = Not Detected
R1, R3 = Reanalyzed




Table 6

Soil Vapor TO-15 Detection Summary
17-29 West End Avenue - Riverside Center

Langan Project No. 170201301

Location NYSDOH 2003 EPA 2001 HEI 2005 SG-1 SV-2 AA
Laboratory Sample ID NYSDOH Fuel Oil Indoor Base Database: 95 Percentile L1212732-01 L1212732-02 L1212844-01
Sample Date AGV Air Upper 90 Percentile Indoor Air 7/17/2012 7/17/2012 7/17/2012
Dilution Fence Value Indoor Air 10 10 1

VOCs (ug/m3)

1,1,2-Trichlorotrifluoroethane (Freon 113) - 2.5 - - 15.3 U 15.3 U 6.97
1,2,4-Trimethylbenzene - 9.8 9.5 - 18.7 194 0.983 U
1,3-Butadiene - - <3.0 - 4.42 U 7.46 0.442 U
2-Butanone (MEK) - 16 12 - 45.4 38.3 1.89
2-Hexanone (MBK) - - - - 13.7 11.6 0.82
Acetone - 115 98.9 45.8 3020 R 2160 R 21.3
Benzene - 13 9.4 10 6.39 U 7 0.639 U
Carbon disulfide - - 4.2 - 23.7 75.4 0.623 U
Chloromethane - 4.2 3.7 - 4.13 U 4.13 U 1.4
Cyclohexane - 6.3 - - 6.88 U 21.6 0.688 U
Dichlorodifluoromethane (Freon12) - 10 16.5 - 9.89 U 9.89 U 3.84

Ethanol - 1300 210 - 471 U 49.9 7.29
Heptane - - - - 8.2 U 8.56 0.82 U
Isopropanol - - 250 - 32.7 12.3 U 1.23 U
m,p-Xylene - 11 22.2 22.2 29 29.4 1.74 U
n-Hexane - 7.9 10.2 - 7.05 U 14.2 0.708
o-Xylene - 7.1 7.9 7.24 10.6 10.7 0.869 U
Propylene - - - - 9.79 109 0.86 U
Tetrachloroethene 100 25 15.9 6.01 279 214 1.36 U
Toluene - 57 43 39.8 39.9 43 1.08
Trichloroethene 5 0.5 4.2 1.36 2.2 1.07 U 1.07 U
Trichlorofluoromethane (Freon 11) - 12 3.5 - 11.2 U 11.2 U 2.55

Total Detected VOCs - - - - 3,271.39 2,618.36 47.85
Methane (%) - - - - 0.216 U 0.18 U 0.23 U

Notes and Qualifiers:

1. Results exceeding the New York State Department of Health (NYSDOH) Air Guideline Value (AGV) Exceedances are highlighted and BOLD.

2. Results exceeding one or more of the following background databases are BOLD: NYSDOH Fuel Oil 2003 Upper Fence Value,

US Environmental Protection Agency (EPA) Base Database 90th Percentile Indoor Air, and Health Effects Institute (HEI) 2005 95th Percentile Indoor Air.
3. Undetected analytes with detection limits exceeding one or more of the following background databases are italicized: NYSDOH AGV,
NYSDOH Fuel Qil 2003 Upper Fence Value, US EPA Base Database 90th Percentile Indoor Air, and HEI 2005 95th Percentile Indoor Air.

VOC = Volatile Organic Compound
ug/m3 = micrograms per cubic meter

U = Analyte was not detected at or above the reporting limit

R = Analyte was rerun by laboratory




Table 7

QA/QC Sample Detection Summary
17-29 West End Avenue - Riverside Center

New York, New York

Langan Project No. 170201301

LOCATION NYSDEC TOGS Field Blank #1 Field Blank #2 | Trip Blank #1 Trip Blank #2
SAMPLING DATE AWQS 1.1.1 7/10/2012 7/17/2012 7/18/2012 7/19/2012
LAB SAMPLE ID U L1212237-01 L1212729-04 L1212835-01 L1212928-01
Volatile Organics (ug/L)

1,2-Dichloropropane 1 1 U 1 U 1 U 1 U
1,1,2-Trichloroethane 1 1.5 U 1.5 U 1.5 U 1.5 U
trans-1,3-Dichloropropene 0.4 0.5 U 0.5 U 0.5 U 0.5 U
cis-1,3-Dichloropropene 0.4 0.5 U 0.5 U 0.5 U 0.5 U
Dibromomethane 5 5 U 5 U 5 U 5 U
1,2,3-Trichloropropane 0.04 2.5 U 2.5 U 2.5 U 2.5 U
Acrylonitrile 5 5 U 5 U 5 U 5 U
Dichlorodifluoromethane 5 5 U 5 U 5 U 5 U
1,2-Dibromoethane 0.0006 2 U 2 U 2 U 2 U
1,2-Dibromo-3-chloropropane 0.04 2.5 U 2.5 U 2.5 U 2.5 U
Hexachlorobutadiene 0.5 2.5 U 2.5 U 2.5 U 2.5 U
Semivolatile Organics (ug/L)

1,2,4-Trichlorobenzene 5 5 U 5 U - -
Bis(2-chloroethyl)ether 1 2 U 2 U - -
3,3'-Dichlorobenzidine 5 5 U 5 U - -
2,4-Dinitrotoluene 5 5 U 5 U - -
2,6-Dinitrotoluene 5 5 U 5 U - -
Bis(2-chloroethoxy)methane 5 5 U 5 U - -
Hexachlorocyclopentadiene 5 20 U 20 U - -
Nitrobenzene 0.4 2 U 2 U - -
4-Chloroaniline 5 5 U 5 U - -
2-Nitroaniline 5 5 U 5 U - -
3-Nitroaniline 5 5 U 5 U - -
4-Nitroaniline 5 5 U 5 U - -
1,2,4,5-Tetrachlorobenzene 5 10 U 10 U - -
2,4-Dichlorophenol 1 5 V] 5 U - -
2,4-Dinitrophenol 10 20 U 20 U - -

Phenol 1 5 U 5 U - -
Hexachlorobutadiene 0.5 0.5 U 2 U - -
Benzo(a)pyrene 0 0.2 U 2 U - -
Benzo(b)fluoranthene 0.002 02 u 2 u - -
Benzo(k)fluoranthene 0.002 0.2 U 2 U - -
Chrysene 0.002 0.2 U 2 U - -
Indeno(1,2,3-cd)Pyrene 0.002 0.2 V] 2 V] - -
Pentachlorophenol 1 0.8 ] 10 ] - -
Hexachlorobenzene 0.04 0.8 U 2 U - -

Total Metals (ug/L)

Aluminum, Total 3 J 3 J - -
Antimony, Total 3 0.5 U 0.7 - -

Arsenic, Total 25 0.3 J 0.8 - -

Barium, Total 1000 0.3 J 0.5 U - -

Calcium, Total 112 100 U - -
Chromium, Total 50 1.6 0.3 J - -

Copper, Total 200 0.5 J 0.1 J - -

Iron, Total 300 242 50 U - -
Manganese, Total 300 3.2 0.5 ] - -

Nickel, Total 100 0.1 J 0.5 U - -

Sodium, Total 20000 62 J 50 J - -

Thallium, Total 0.5 0.5 U 0.5 U - -

Zinc, Total 2000 2.2 J 10 U - -
Herbicides (ug/L)

Total Herbicides - ND ND - -
Pesticides (pg/L)

Alpha-BHC 0.01 0.023 U 0.021 U - -

Aldrin 0 0.023 u 0.021 u - -

Endrin 0 0.047 U 0.042 U - -

Dieldrin 0.004 0.047 u 0.042 u - -
Toxaphene 0.06 0.232 U 0.21 U - -
Chlordane 0.05 0.232 U 0.21 U - -
Polychlorinated Biphenyls (PCBs) (ug/L)

Total PCBs - ND ND - -

Notes:

1. Grounawater sample analytical results are compared to the New
York State Department of Environmental Conservation (NYCDEC)
Technical and Operational Guidance Series (TOGS) 1.1.1 Ambient

Water Qualitv Standards (AWQS)

2. Only compounds with detections are shown in table
3. Bold and highlighted compounds exceed the AWQS.

4. ltalicized compounds were not detected; however, the Method
Detection Limit is greater the AWQS for these compounds.
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LB-6 (M
LB-2 (MW) (el. 8(-1)W)W

(el. 3.5) LEGEND:

LB-2 NW)‘ GROUNDWATER SAMPLE LOCATION

(MW) = MONITORING WELL

SG-1 ¢ TEMPORARY SOIL VAPOR SAMPLE
LOCATION

T

D APPROXIMATE PROPERTY LIMITS

N

SG-1 ‘t p

LB-4 (MW)
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GROUNDWATER ELEVATION
CONTOUR (BPMD)

ATRAK
=

)

EASEM

\

GENERAL NOTES

1. GROUNDWATER ELEVATIONS ARE WITH RESPECT TO THE
BOROUGH PRESIDENT OF MANHATTAN DATUM (BPMD).
SG-2 . CONTOUR INTERVAL IS 1.0 FEET.
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GROUNDWATER CONTOURS BASED ON MEASUREMENTS
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LB-4
LB4(MW)-1'-2" LB4(MW)-7'-8' LB4(MW)-11'-12" LEGEND:
LB-2 VOCs (mg/kg) NE NE NE LB-2
LB2-1'-3' LB2-7'-9' LB2-9'-13' Mw) SOIL SAMPLE LOCATION
VOCs (mg/kg) ND ND NE SVOCs (mg/kg) [ NE NE | NE ‘ (MW) = MONITORING WELL
SVOCs (mg/kg) | NE | ND NE Total Metals (mg/kg) SG-1 TEMPORARY SOIL VAPOR SAMPLE
Copper, Total NE NE 77 $ LOCATION
Total Metals (mg/kg) Lead, Total NE 120 360
Copper, Total NE NE 55 Mercury, Total NE 43 95 D APPROXIMATE PROPERTY LIMITS
Lead, Total 73 NE NE Zinc, Total NE 170 150
Nickle, Total NE NE 41
Zinc, Total NE NE 120 Herbicides (mg/kg) [ ND ND [ ND
Herbicides (mg/kg) [ ND [ ND ND Pesticides (mg/kg)
4,4'-DDD ND ND 0.00415 GENERAL NOTES
Pesticides (mg/kg) [ ND [ ND ND 4,4-DDT ND ND 0.00752 1. BASE PLAN TAKEN FROM FOUNDATION PLAN FO-100.00
DATED 15 JULY 2011.
2. SOIL SAMPLES ANALYTICAL RESULTS ARE COMPARED TO
PCBs (mg/kg) | ND | ND ND PCBs (mg/kg) | ND ND | ND THE NEW YORK STATE  DEPARTMENT  OF
ENVIRONMENTAL CONSERVATION (NYSDEC) TITLE 6 OF
LB-6 THE SOFFICIAL COI\/IGP\LAT\OON OF NCEV\/ YORK_CODES,
v E u N w N RULES, AND REGULATION (NYCRR) PART 375
LB-6 (MW) 1-2 LB-6 (MW) 810 LB-6 (MW) 14-15 UNRESTRICTED USE SOIL CLEANUP OBJECTIVES (SCO)
VOCs (mg/kg) ND NE ND 3. ONLY EXCEEDANCES ARE SHOWN ON FIGURE.
4. VOC = VOLATILE ORGANIC COMPOUND
5. SVOC = SEMIVOLATILE ORGANIC COMPOUND
SVOCs (mg/kg) | NE ND | ND 6. PCB = POLYCHLORINATED BIPHENYL
7. mg/kg = MILLIGRAMS PER KILOGRAM
8. NE = NO EXCEEDANCE
X Total Metals (mg/kg) 9. ND = NO DETECTION
TB.1 (VW) 12 JLB-1 (MW) 911 JLB-T (MW) 11-13" éf:f%;al‘ ffé 1228 EE
VOCs (mg/kg) NE NE ND -
Herbicid /ki
SVOCs Tmg/ka] 4] er (mg/kg) [ ND ND | ND
Benzo(a)anthracene 2.5 NE NE Mw) P
Pesticid /k
Benzolalpyrene 76 NE NE LB-2 (Mw) esticides (mg/kg) [ ND ND I ND
Benzo(b)fluoranthene 3.4 NE NE
PCB: /k
Benzo(k)fluoranthene 1.2 NE NE s (mg/kg) | ND 1D | ND
Chrysene 2.6 NE NE
Dibenzo(a,h)anthracene 0.45 NE NE
Indeno(1,2,3-cd)Pyrene 2.0 0.5 NE §G-1 ﬁ—
3-Methylphenol/4-Methylphenol ND ND 0.61
Total Metals (mg/kg)
Arsenic, Total 18 NE NE
Copper, Total 360 180 NE
Lead, Total 570 350 NE LB-5
Mercury, Total 13 2.5 0.8 LB5(MW)1-2 LB5(MW)10-12 LB5(MW)17-19
Zinc, Total 430 150 NE VOCs (mg/kg) NE ND ND
Herbicides (mg/kg) [ ND [ ND ND n-s SVOCs (mg/kg) [ NE NE [ ND
Pesticides (mg/kg) [ ND [ ND ND Total Metals (mg/kg)
Lead, Total 88 NE NE
PCBs (mg/kg) | ND | ND ND Zinc, Total 130 NE NE
Herbicides (mg/kg) [ ND ND | ND
\ Pesticides (mg/kg) [ ND ND | ND
/ \ PCBs (mg/kg) | ND ND | ND
LB-3
LB3-1'-2' LB3-5'-6' LB3-9-11'
VOCs (mg/kg) NE NE NE NYSDEC PART 375 UNSS?E(F;II_(I:JED USE SOIL CLEANUP
SVOCs (mg/kg) SVOC (mg/kg)
Benzo(a)anthracene 2.0 NE ND Benzolaanthracene 1
Benzo(a)pyrene 2.3 NE ND Benzo(a)pyrene 1
Benzo(b)fluoranthene 3.3 NE ND Benzo(b)fluoranthene 1
Benzo(k)fluoranthene 1.1 NE ND Benzo(k)fluoranthene 08
Chrysene 2.1 NE ND Chrysene 1
Indeno(1,2,3-cd)Pyrene 1.3 NE ND Dibenzola,hlanthracene 033 80 0 40 80
Indeno(1,2,3-cd)pyrene 0.5
Z:'otal M?rti,ﬁ (mg/kg) - E G 3-Methylphenol/4-Methylphenol 0.33
opper, Tota 5 Total SV -
Coad Totwl 250 NE NE otal SVOC SCALE IN FEET
Mercury, Total 0.55 0.54 NE
Zinc, Total 220 230 NE Zi;"sc (mg/kg) -
o m— z = - [= LANGAN 1L SAMPLE LOCATIO
Pesticides (mg/kg) ;lr?l;el 132)% ENGINEERING & ENVIRONMENTAL SERVICES SOI L S PLE LOCATION
4.4-DDT [ 00214 [ NE ND Mercury 018 21 Penn Plaza, 8th Floor New York, NY 10001 AND RESU LT MAP
PCBs (mg/kg) | NE [ ND ND P:212.479.5400 F:212.479.5444
9/%g. Posticides (mg/kg) www_langan.com INEW YORK NEW YORK
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VOCs (ug/L)
Isopropylbenzene | 15
> > SVOCs (ug/L) | ND
LB-2 (MW) | @ | 3 Total Metals (ug/L)
VOCs (ug/L) [ NE ; = R Antimony, Total 3.7
B b Iron, Total 9,680
SVOCs (ug/L) | ND v ! il Manganese, Total 2,027
) - | i B Sodium, Total 213,000
Total Metals (ug/L) : 2> 1= O -
Antimony, Total 33 ‘ i . I | ‘ Dissolved Metals (ug/L)
Iron, Total 2,530 . ] ¢ ‘ - | : N Ji Manganese, Dissolved 2,232
Manganese, Total 568 s ik A4 T Sodium, Dissolved 220,000
Sodium, Total 66,700 A | F.B-4 (MW) (DRY)::
SG-1 ; 15 | ) PCBs (ug/L) | ND
Dissolved Metals (ug/L) ORI mw f . N A
Iron, Dissolved 777 - | e o 7: ; \‘
Manganese, Dissolved 563.9 L 42 - : N LEGEND:
Sodium, Dissolved 57,600 ] e ey LB2MW)_  GROUNDWATER SAMPLE LOCATION
J ‘ ‘ ik ‘ (MW) = MONITORING WELL
PCBs (ug/L) ND = T o - i -
| T 2 L8-3 _‘_ BORING/MONITORING WELL NOT
INCLUDED IN SAMPLING EVENT
2 i — A ‘ il SG-1 ‘h TEMPORARY SOIL VAPOR SAMPLE
+ et i LOCATION
3 SG-2 ﬁ D APPROXIMATE PROPERTY LIMITS
I i LB-5 (MW)
LB-1 (MW) g a8 5 _ VoCsTag D) T —
VOCs (ug/L) T NE ) IB-5 (MW)
|
SVOCs (ug/L) | ND | : ) e SVOCs (ug/L) [ NE
‘ ‘ Total Metals (ug/L)
l'lr'g:alTl(lj/:Z‘tals (ug/L) — LB-3 Antimony, Total 3.7
Sodium, Total 151,000 ‘ L. '
Dissolved Metals (ug/L) ; Dissolved Metals (ug/L)
Iron, Dissolved 570 . Manganese, Dissolved 336.5
Manganese, Dissolved 1,222 - L Sodium, Dissolved 96,900
Sodium, Dissolved 136,000 PCBs (ug/L) | D
PCBs (ug/L) | ND

© 2010 Langan Engineering and Environmental Services Inc.

NYSDEC TOGS 1.1.1 AWQS

VOCs (ug/L)
Isopropylbenzene 5 GENERAL NOTES 50 0 25 50
" 1. BASE PLAN TAKEN FROM FOUNDATION PLAN FO-100.00
;ottml\;vc’)ct — BASE PLAN TAKEN FF ﬁ;ﬁ
otal Metals 2. GROUNDWATER SAMPLES ANALYTICAL RESULTS ARE
: Hg. COMPARED TO THE NEW YORK STATE DEPARTMENT OF SCALE IN FEET
Antimony, Total 3 ENVIRONMENTAL CONSERVATION (NYSDEC) TECHNICAL
Tron_ Total 300 AND ENVIRONMENTAL GUIDANCE SERIES (TOGS) 1.1.1
: AMBIENT WATER QUALITY STANDARDS (AWQS) AND
Lead, Total 25 GUIDANCE VALUES. = T y
3. MONITORING WELL LB-4 WAS DRY DURING OUR JULY -
Manganese, Total 300 2012 SAMPLING EVENT. THE SUSPECTED CAUSE IS -— 29 WEST END AVENUE
Sodium, Total 20,000 PUMPING BY AMTRAK. L4
: : 4. ONLY EXCEEDANCES ARE SHOWN ON FIGURE. W A‘V‘ CA
Dissolved Metals (ug/L) 5. VOCs = VOLATILE ORGANIC COMPOUNDS ENGINEERING & ENVIRONMENTAL SERVICES G ROU N D ATER S PLE LO TION
6. SVOCs = SEMIVOLATILE ORGANIC COMPOUNDS
Iron, Total 300 7" iafl = MICROGRAMS PER LITER 21 Penn Plaza, 8th Floor New York, NY 10001 AND RESU LT MAP
8. NE = NO EXCEEDANCE . .
Manganese, Total 300 S NB = NO BETECTION P: 212.479.5400 F:212.479.5444
Sodium, Total 20,000 www.langan.com INEW YORK NEW YORK
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LEGEND:
TEMPORARY SOIL VAPOR SAMPLE
LOCATION
AA TEMPORARY AMBIENT AIR SAMPLE
LOCATION

LB-2 (MW)
_‘ SOIL SAMPLE LOCATION

(MW) = MONITORING WELL

D APPROXIMATE PROPERTY LIMITS
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$G-1 U AN IR o . STl n
vOcs (ug/m3) o s oy Al —'j't TR R \} Ml
1,2,4-Trimethylbenzene 18.7 : ! ‘ L ) T R LB-‘GE-‘(MW) o
2-Butanone 45.4 s e L LS B2 (MW "o ONN ST |
Acetone 3,020 @ e k: | (g : al <= 1 ““ j‘ ;‘j Y ‘ GENERAL NOTES
Carbon Disulfide 23.7 “ : (b 1, i I C ! i\ ARINGCZ = 1. BASE PLAN TAKEN FROM FOUNDATION PLAN FO-100.00
m,p-Xylene 29 » I oee= 1 2 S
- [ ‘ 2N i VOCs (ug/m3) HEALTH (NYSDOH) AIR GUIDELINE VALUES, NYSDOH FUEL
o-Xylene 10.6 i I | HH- - OIL 2003 UPPER FENCE VALUE, US ENVIRONMENTAL
il : : 1,2,4-Trimethylbenzene 19.4 PROTECTION AGENCY (EPA] BASE DATABASE 90TH
Tetrachloroethene 27.9 il e — i - PERCENTILE INDOOR AR, AND HEALTH EFFECTS
Tol 39.9 L] [Eas e ‘1l 1,3-Butadiene 7.46 3. COMPOUNDS REPORTED ABOVE ONE OR MORE OF THE
oluene . 18 | 1 p :
AT AR 2-Butanone 383 , SRl gom gyt
120- 1 e j‘\ ( i 77([: U, ol | 7 } ¥ Acetone 2’160 5. ug/m3 = MICROGRAMS PER CUBIC METER
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